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1. Introduction 

This addendum presents the site characterization results for radiological constituents in 
soil and sediment at the Sierrita Mine located near Green Valley, Arizona (Figure 1-1). 
The investigation was conducted under the Arizona Department of Environmental 
Quality (ADEQ) Voluntary Remediation Program (VRP). Freeport McMoRan Sierrita 
Inc. (Sierrita) was formally accepted into the VRP on August 15, 2007. A VRP 
Investigation Work Plan (Work Plan) was submitted to the ADEQ in April 2008 (URS, 
2008a) and an Addendum – Quality Assurance Project Plan (QAPP) was submitted to 
the ADEQ on November 20, 2008 (URS, 2008b). Implementation of soil and sediment 
characterization commenced in June 2008 and was completed in November 2008. A 
soil and sediment characterization report (SSCR) was submitted to the ADEQ in 
December 2012 (URS, 2012), that presented the results for metal constituents in soil 
and sediment. This report is an addendum to the SSCR and presents the remaining 
soil and sediment analytical results for radiological constituents. Per the meeting with 
Sierrita, ADEQ and ARCADIS on May 16, 2013 agreement was reached that the soil 
radiological constituents would be reported as an addendum to the SSCR (URS, 
2012). Groundwater characterization was also performed between July 2008 and July 
2009, and these results will be submitted to the ADEQ in a separate Groundwater 
Characterization Report. 

1.1 Report Objectives and Scope 

Soil and sediment characterization activities were conducted between July 2008 and 
August 2008 from 10 subareas in the Demetrie Wash Area and included the analysis 
of the following constituents of interest (COI): 

• Trace metals: antimony, arsenic, barium, beryllium, cadmium, calcium, chromium, 
cobalt, copper, lead, manganese, mercury, molybdenum, nickel, selenium, 
thallium, and zinc, and total uranium  

• Radiological Constituents: radium-226 and radium-228, uranium-234, uranium-
235, and uranium-238  

Trace metals results in soil and sediment were reported in December 2012 SSCR 
(URS, 2012). At the time of the report submittal, soil and sediment sample results for 
radiological constituents of interest (COIs) were planned to be included with the 
Groundwater Characterization Report (URS, 2012). However, it was decided that an 
addendum to the December 2012 SSCR would facilitate more efficient review and 
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completion of the characterization activities for the VRP. Therefore, soil and sediment 
sample results for the radiological COIs are discussed herein as an addendum to the 
December 2012 SSCR. Tailings solids and pore water material characterization will be 
reported in the Groundwater Characterization Report. 

This report is meant to serve as an addendum to the December 2012 SSCR. 
Therefore, VRP characterization objectives and activities, data quality objectives 
information and general Work Plan deviations are not reiterated here as these were 
already documented (URS, 2012). Work Plan deviations specific to radiological 
characterization activities are reported.  

2. Soil and Sediment Radionuclides Characterization Results 

The following subsections present the characterization results for radionuclide COIs in 
the soil and sediment. Characterization activities are described in detail in URS (2012). 
These activities were conducted in nine subareas within the Demetrie Wash (Figure 1-
2) and the results presented here are grouped by subareas for consistency with the 
Work Plan. Additionally, averages of the detected activities (non-detects were not 
considered in the average calculations) as well as ranges are presented. The three 
general areas and nine subareas that were characterized include:  

1. Former Copper Leach, Electrowinning and Regeneration (CLEAR) Plant Area: 

o Former CLEAR Plant 

o Former E Pond  

o Former Evaporation Pond 

o Old D Pond 

2. Former Esperanza Mill Area 

a. Former Esperanza Mill 

o Former C Pond and C Pond Spoils 

o Former Raffinate Pond 

o Former Laydown Yard 

3. Tailing Impoundment Area 

o Former Rhenium Ponds 
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2.1 Soil and Sediment Radiological Sample Analysis 

Soil and sediment samples were submitted to ALS Laboratory Group Inc. (ALS) in Fort 
Collins, Colorado (formerly Paragon Analytics) for analysis of isotopic uranium 
(uranium-234, uranium-235, and uranium-238) and isotopic radium (radium-226 and 
radium-228). Isotopic uranium was analyzed by alpha spectroscopy using American 
Society for Testing and Materials (ASTM) Method D3972. Radium-226 was analyzed 
using United States Environmental Protection Agency (USEPA) Method 903.1 (radon 
emanation). Radium-228 was analyzed by gas flow proportional counting (USEPA 
Method 9320/904.0M) and gamma spectroscopy (USEPA Method 901.1M). Laboratory 
analytical reports are provided in Appendix A. 

2.2 Work Plan Deviations Specific to Radiological Characterization 

General and metal COI-specific deviations from the Work Plan were documented in the 
December 2012 SSCR. Deviations specific to the radiological characterization activities 
are listed in this report. In general most of the deviations were due to shallower than 
anticipated bedrock and the borings were subsequently completed shallower than 
planned. The other deviations are consistent with what typically occurs during a field 
program. The deviations do not affect attainment of program objectives or the ability to 
use the data for analysis and interpretation.  

Additional judgmental sample locations were added based on field conditions:  

1. Old D Pond 

OD-JS03 – added to characterize the center of the pond 

2. C Pond Spoils  

CS-JS04, CS-JS05, and CS-JS06 - locations were added because the initial locations 
(CS-JS01, CS-JS02, and CS-JS03) were not staked within the actual spoils area 

3. Former Laydown Yard – Former Laydown Yard area samples were added 
following submission of the Work Plan. These locations were added during the 
VRP investigation to characterize this newly identified subarea: 

• EM-JS02 

• EM-JS06 
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• EM-JS07 

• EM-JS08.  

The following samples did not follow the nomenclature of the subarea they were 
collected from and reported: 

Former C Pond Spoils 

• EM-U25 – sample was randomly selected from 200-foot grid and collected from 
the Former C Pond Spoils, which is located within the Former Esperanza Mill 
subarea. 

A number of borings were completed shallower than the intended depth (22 ft bgs) due 
to shallower than anticipated bedrock. These deviations are summarized in Table 2-1.  

The CS-JS06 1 to 3 foot sample was reported collected (according the field notes) but 
a sample result was not provided. The entry was crossed out on the chain of custody 
(COC).  

Two instances in which ALS misread a sample identification written on a COC: 

• RA-SD01-1.5-3.0, sampled on 8/11/2008, was misread by ALS on the COC; in 
the electronic data deliverable (EDD), it was listed as "RA-JS01-1.5-3.0." It is 
reported correctly in this report. 

• OD-SD02-1.5-3.0, sampled on 7/28/2008, was misread by ALS on the COC; in 
the EDD, it was listed as "OD-SD02-1.5-30." It is reported correctly in this 
report. 

The following are instances in which ALS did not analyze a sample for its intended 
purpose: 

• RA-JS02-1-3 was a soil sample collected for analysis and reported in laboratory 
report 0812258. Additional sample volume from RA-JS02-1-3 was collected for use 
as a project-specific matrix spike, according to the COC, however the sample was 
analyzed as a normal sample and reported in the laboratory report 0812207. 
Based on the circumstances of collection, the RA-JS02-1-3 sample reported in 
laboratory report 0812207 will be treated as a field duplicate. For clarity, a “(D)” 
was added to analytical tables and figures in this report to distinguish the original 
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sample reported in laboratory report 0812258 from the analytical sample reported 
in 0812207, which is being treated as a field duplicate. 

• RA-SD02 -1.5-3.0 – was the parent soil sample collected for analysis and reported 
on laboratory report 0812207. A duplicate sample, RA-SD02-1.5-3.0 D, was also 
collected for analysis and reported on laboratory report 0812258. Additional 
sample volume, labeled as RA-SD02-1.5-3.0 was reported on laboratory report 
0812210. This extra volume may have been collected for use as a project-specific 
matrix spike or matrix spike duplicate (MS/MSD). However, based on review of 
812207 and 812210, no MS/MDS completed for this sample. URS confirmed that 
parent sample was run in 0812207 and duplicate was run in 0812258, and no 
MS/MSD was run. URS did not specify what to call the sample from laboratory 
report 0812210. The sample from laboratory report 0812210 is being treated as a 
second duplicate – “RA-SD02-1.5-3 D2.” 

The following samples were collected in the field but were not submitted to ALS for 
radionuclide analysis. The sample jars were broken during transportation between ACZ 
and ALS and therefore radionuclide results are not available.  

C Pond Spoils 

• JS01-0-1 

Former C Pond 

• JS01-0-1  

Former CLEAR Plant 

• M04-0-1  

• N08-10-12  

• SD07-0-1.5 

• SD08-1.5- 3 

• SD10-0-1.5 

Esperanza Mill  
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• E24-5-7  

Former Raffinate Pond 

• JS02-5-7– it is unclear if sample was collected or not; field notes indicated it would 
be sampled and refusal was at 7 feet bgs. 

Old D Pond  

• JS02-5 -7  

Rhenium Ponds 

• JS01-1-3 – field notes indicate a duplicate was collected at this interval; no 
duplicate noted in the COC for this sample 

The following samples were collected in the field but were not submitted to ALS for 
radiochemistry analysis. The sample jars were broken when the samples were 
received by ALS and therefore radiochemistry results are not available.  

C Pond Spoils –  

• JS05-1-3 D– a parent and duplicate sample were noted on COC, sample CS-JS-
05-1-3 was received broken, ALS analyzed the duplicate sample as the parent 
sample 

Former C Pond 

• JS02-0-1  

Former CLEAR Plant 

• JS04-15-17  

• SD08-0-1.5  

Esperanza Mill  

• C22-5-7  
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Old D Pond  

• JS03-1-3– This sample was referred to as a duplicate on the COC (without a 
parent sample), and was received broken, it was not referred to as a duplicate in 
the field notes, only one sample was submitted for this interval.  

Rhenium Ponds 

• JS02-0-1  

2.3 Subarea Results  

Each of the subareas investigated are discussed below. Results are presented in 
Tables 2-2 to 2-10. Please note that the term reporting limit is used in the discussion, 
and this is the same as the minimum detectable concentration (MDC) which is used for 
reporting radionuclide data. MDC and total propagated uncertainty (TPU) are both 
provided in the data tables. Sample locations and results are presented in Figures 2-1 
to 2-15. Results presented on the figures do not include duplicate sample results (if 
applicable).  

The results of the radionuclide analysis of subarea soils indicate the presence of 
radionuclides consistent with a highly mineralized area. The Sierrita Mine is located on 
the west margin of the Santa Cruz Basin and along the east flank of the Sierrita 
Mountains. The principal geologic units include the alluvial deposits, the Basin-Fill 
Deposits, and the bedrock complex. While alluvial deposits at the mine are limited to 
natural drainage channels including the various washes at the mine site, there are 
unconsolidated deposits across the mine site that overlie the bedrock. The soil and 
sediment was sampled from the unconsolidated deposits. The deposits consist of 
coarse- grained, unconsolidated silty-sand and gravel ranging in thickness from a few 
feet up to tens of feet. The unconsolidated material is likely sourced from weathering of 
the adjacent geologic units, including the Tertiary intrusive formation called the Ruby 
Star Granodiorite (granodiorite) that comprise the Sierrita Mountains as well as quartz 
monzonite porphyry. These rocks are composed of minerals that contain naturally-
occurring radionuclides, including uranium and thorium. Rock cores were sampled at 
the site during characterization activities and analyzed for radionuclide activities. These 
results will be submitted in the Groundwater Characterization Report. Based on results 
from the characterization activities, uranium occurs in the granodiorite at 
concentrations up to 19 mg/kg, and in the monzonite at 35 mg/kg. In addition, radium-
226 activity in the granodiorite has been measured up to 5.8 picocuries per gram 

\\arcadis-us\officedata\phoenix-az\env\env\proj\1200\1233 - fcx - sierrita vrp\az001233.0002 - gw\sscr addendum\final\final sscr rad_chem_addendum_081413.docx 7 



VRP Addendum to the 
Soil and Sediment 
Characterization Report 
 

 

(pCi/g), and in the monzonite at up to 11 pCi/g. Acid igneous rocks (such as 
granodiorite) typically contains 3 mg/kg of uranium, and approximately 1 pCi/g of 
radium (Eisenbud, 1987). The unconsolidated deposits and bedrock complex at the 
Sierrita Mine therefore contain natural levels of radioactivity at concentrations and 
activities consistent with a highly mineralized area. 

2.4 Former CLEAR Plant Subarea 

The following soil and sediment samples were analyzed for radionuclides in the Former 
CLEAR Plant subarea: 

• 25 soil samples from soil borings at 10 grid sample locations 

• 14 soil samples from soil borings at 4 judgmental (JS) sample locations 

• 16 sediment samples from borings at 9 sediment (SD) sample locations 

Refer to Figure 2-1 for the locations of the soil and sediment samples.  

According to the December 2012 SSCR, soil borings in the Former CLEAR Plant 
subarea were advanced to the underlying bedrock which was encountered between 3 
and 20 feet bgs. The soils overlying bedrock generally consisted of loose silty sands 
with gravel sized fill material (URS, 2012).  

Sediment samples were collected from each of the four drainages that flow eastward to 
Demetrie Wash and from one drainage that flows south toward the Old D Pond. 
Sediment borings were advanced to a maximum depth of 3 feet bgs (URS, 2012).  

2.4.1 Soil Radionuclide Results 

Radium-226 was not detected above the laboratory reporting limit in two samples, CP-
O09-10-12 and CP-Q09-0-1. In total, thirty-nine soil samples were analyzed for 
radionuclides in the Former CLEAR Plant subarea. Radium-228, uranium-234, and 
uranium-238 activities were detected above the laboratory reporting limit in each 
sample collected. Uranium-235 was not detected above the laboratory reporting limit in 
three samples, P07-5-7, P12-0-1, and CP-JS01-0-1.  

Radium-226 was detected at activities in soil ranging from 0.64 to 5.3 pCi/g in the 
Former CLEAR Plant subarea. The average detected activity of radium-226 in soil was 
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2.3 pCi/g. Radium-228 was detected at activities in soil ranging from 1.2 to 7.6 pCi/g 
and the average detected activity was 2.3 pCi/g.  

In the Former CLEAR Plant subarea uranium-234 was detected at activities in soil 
ranging from 0.84 to 12 pCi/g. The average detected activity of uranium-234 in soil was 
2.6 pCi/g. Uranium-235 was detected at activities in soil ranging from 0.02 to 0.74 
pCi/g and the average detected activity was 0.17 pCi/g. Uranium-238 was detected at 
activities in soil ranging from 0.84 to 12 pCi/g and the average detected activity was 2.7 
pCi/g. Soil radionuclide results from the Former CLEAR Plant subarea are presented in 
Table 2-2. Radionuclide sample results are shown on Figure 2-2. 

2.4.2 Sediment Radionuclide Results 

Sixteen sediment samples were collected and analyzed for radionuclides in the Former 
CLEAR Plant subarea. All analytes were detected above reporting limits with the 
exception of uranium-235 in CP-SD03-1.5-3.0, CP-SD07-1.5-3, and CP-SD10-1.5-3.0.  

Radium-226 was detected at activities in sediment ranging from 0.61 to 3 pCi/g in the 
Former CLEAR Plant subarea. The average detected activity of radium-226 in 
sediment was 2.0 pCi/g. Radium-228 was detected at activities in sediment ranging 
from 1.4 to 2.7 pCi/g and the average detected activity was 2.0 pCi/g.  

In the Former CLEAR Plant subarea uranium-234 was detected at activities in 
sediment ranging from 0.98 to 2.3 pCi/g. The average detected activity of uranium-234 
in sediment was 1.7 pCi/g. Uranium-235 was detected at activities in sediment ranging 
from 0.043 to 0.15 pCi/g and the average detected activity was 0.1 pCi/g. Uranium-238 
was detected at activities in sediment ranging from 1.1 to 2.4 pCi/g and the average 
detected activity was 1.8 pCi/g. Sediment radionuclide results from the Former CLEAR 
Plant subarea are presented in Table 2-2. Radionuclide sample results are shown on 
Figure 2-2. 

2.4.3 Former CLEAR Plant Subarea Summary 

The following areas exhibited highest activities: 

• An area in the northern portion of the Former CLEAR Plant subarea, characterized 
by soil sample locations CP-M04, CP-JS04, and CP-O03. Isotopic radium and 
uranium activities were generally highest between 5-7 feet bgs or in the case of 
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CP-O03, where bedrock was encountered at 3 feet bgs, at the deepest soil sample 
interval, 1-3 feet bgs. 

• An area located on the central portion of the subarea, characterized by soil sample 
locations CP-N08 and CP-JS-02. The highest activities of uranium-234 and 238 
were located in the soil sample collected at CP-JS02 from 0-1 feet bgs. However 
significant lower activities were detected at the deeper samples collected at 1 to 3 
feet bgs.  

An area located on the eastern portion of the subarea, characterized by soil sample 
locations CP-JS03 and P07. Soil sample CP-JS03 and P07 contained the highest 
activities of radium-226 in the subarea at the 5 to 7 feet bgs and 1 to 3 feet bgs sample 
intervals, respectively.  

2.5 Former E-Pond Subarea  

The following samples were analyzed for radionuclides in the Former E Pond subarea: 

• Five soil samples from borings at 2 JS sample locations 

The two soil borings (E-JS01 and E-JS02) were advanced through the footprint of the 
former impoundment, and according to the December 2012 SSCR, were advanced to 
the underlying bedrock. Refusal of the direct-push Geoprobe® drilling rig occurred 
between five and eight feet bgs. As stated in the December 2012 SSCR, the overlying 
soil above bedrock was shallower to the east of the Former E Pond and overlying soils 
generally consisted of loose silty sands with layers of cobble-sized fill material (URS, 
2012).  

2.5.1 Soil Radionuclide Results 

Radionuclide COIs were detected at activities above the reporting limits in all samples 
collected from the Former E Pond area. Radium-226 was detected at activities in soil 
ranging from 1.3 to 4.8 pCi/g in the Former E-Pond subarea. The average detected 
activity of radium-226 in soil was 2.3 pCi/g. Radium-228 was detected at activities in 
soil ranging from 1.4 to 3.5 pCi/g and the average detected activity was 2.4 pCi/g.  

In the Former E-Pond subarea uranium-234 was detected at activities in soil ranging 
from 1.8 to 4.6 pCi/g. The average detected activity of uranium-234 in soil was 2.6 
pCi/g. Uranium-235 was detected at activities in soil ranging from 0.072 to 0.31pCi/g 
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and the average detected activity was 0.14 pCi/g. Uranium-238 was detected at 
activities in soil ranging from 1.6 to 4.9 pCi/g and the average detected activity was 2.8 
pCi/g. Soil radionuclide results from the Former E Pond subarea are presented in 
Table 2-3. Refer to Figure 2-3 for the locations of the soil samples.  

2.5.2 Former E-Pond Subarea Summary 

The highest activities from the Former E Pond subarea were observed in the following 
areas: 

• From E-JS01, the highest activities occurred at 1-3 feet bgs for radium-228, 
however, the highest activities were detected at 5-7 feet bgs for radium-226, 
uranium-234 and 235. Equal activities of uranium-238 were measured at 1-3 feet 
bgs and 5-7 feet bgs. 

• From E-JS02, the highest activities occurred at 0-1 feet bgs for radium-228 and at 
1-3 feet bgs for radium-226, uranium-234, 235, and 238. 

2.6 Former Evaporation Pond Subarea 

The following samples were analyzed for radionuclides in the Former Evaporation 
Pond subarea: 

• Six soil samples from borings at 2 JS sample locations 

The two soil borings advanced in the Former Evaporation Pond subarea were located 
in the footprint of the former evaporative pond. According to the December 2012 
SSCR, the two soil borings were advanced until refusal, which occurred at 8 feet bgs at 
EV-JS02 and 9 feet bgs at EV-JS01, using the direct-push Geoprobe® drilling rig. As 
stated in the December 2012 SSCR, overlying soils generally consisted of loose silty 
sands with layers of cobble-size fill material (URS, 2012). 

2.6.1 Soil Radionuclide Results 

COIs in samples collected from the Former Evaporation Pond area were detected at 
activities above the reporting limit. Radium-226 was detected at activities in soil 
ranging from 0.43 to 5.2 pCi/g in the Former Evaporation Pond subarea. The average 
detected activity of radium-226 in soil was 2.4 pCi/g. Radium-228 was detected at 
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activities in soil ranging from 1.5 to 3.8 pCi/g and the average detected activity was 2.3 
pCi/g.  

In the Former Evaporation Pond subarea uranium-234 was detected at activities in soil 
ranging from 2 to 6.1 pCi/g. The average detected activity of uranium-234 in soil was 
3.2 pCi/g. Uranium-235 was detected at activities in soil ranging from 0.069 to 0.4 
pCi/g and the average detected activity was 0.21 pCi/g. Uranium-238 was detected at 
activities in soil ranging from 2 to 6.6 pCi/g and the average detected activity was 3.4 
pCi/g. Soil radionuclide results from the Former Evaporation Pond subarea are 
presented in Table 2-4. Sample results are provided in Figure 2-4. 

2.6.2 Former Evaporation Pond Subarea Summary 

The highest activities from the subarea were observed in the following areas:  

• Soil sample EV-JS01 generally contained the highest activities of isotopic uranium 
and radium in the 5-7 feet bgs sample interval for the Former Evaporation Pond 
subarea. However, highest activity at EV-JS01 occurred at 1-3 feet bgs for radium-
226. 

• From EV-JS02, the highest activities occurred at 1-3 feet bgs for radium-226 and 
radium-228 and from 5-7 feet bgs for uranium-234, 235, and 238.  

2.7 Old D Pond Subarea 

The following soil and sediment samples were analyzed for radionuclides in the Old D 
Pond for radionuclides: 

• Six soil samples from borings at 3 JS sample locations 

• 12 SD samples from borings at 6 SD sample locations 

The three judgmental soil borings advanced in the Old D Pond subarea were located in 
the footprint of the former pond. Boring logs in the December 2012 SSCR stated the 
direct-push Geoprobe® drilling rig that collected soil and sediment samples from the 
subarea encountered refusal at bedrock at depths ranging from 3 to 9 feet bgs. 
According to the December 2012 SSCR, based on the three soil borings collected, 
bedrock appeared to be deeper in the southern edge of the pond. As stated in the 
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December 2012 SSCR, soils overlying bedrock generally consisted of loose silty sands 
with layers of cobble-sized fill material (URS, 2012). 

Sediment sample from six locations within an unnamed wash were collected. 
According to the December 2012 SSCR, the wash is located in the drainage area of 
the Old D pond.  

2.7.1 Soil Radionuclide Results 

COIs in soil samples collected from the Old D Pond subarea were detected at activities 
above the reporting limits with the exception of uranium-235 at OD-JS01-0-1, OD-
JS02-0-1, and OD-JS02-1-3. Radium-226 was detected at activities in soil ranging 
from 1.5 to 3.5 pCi/g in the Old D Pond subarea. The average detected activity of 
radium-226 in soil was 2.7 pCi/g. Radium-228 was detected at activities in soil ranging 
from 1.2 to 3.5 pCi/g and the average detected activity was 2.2 pCi/g.  

In the Old D Pond subarea uranium-234 was detected at activities in soil ranging from 
1.8 to 3 pCi/g. The average detected activity of uranium-234 in soil was 2.5 pCi/g. 
Uranium-235 was detected at activities in soil ranging from 0.12 to 0.17 pCi/g and the 
average detected activity was 0.15 pCi/g. Uranium-238 was detected at activities in soil 
ranging from 2 to 3 pCi/g and the average detected activity was 2.6 pCi/g. Refer to 
Figure 2-5 for the locations of the soil samples. Sample results are provided in Figure 
2-6. 

2.7.2 Sediment Radionuclide Results  

Twelve sediment samples were collected from six locations relative to the Old D Pond, 
two were northwest, samples OD-SD01 and OD-SD02, one was north, OD-SD03, one 
was west, OD-SD04, and two were southwest, OD-SD-05 and OD-SD-06. COI 
activities were detected above the reporting limit, with the exception of uranium-235. 
Only two samples collected from the Old D Pond subarea had COI activities above the 
reporting limit for uranium-235, OD-SD03-0-1.5 and OD-SD05-1.5-3.  

Radium-226 was detected at activities in sediment ranging from 0.64 to 2.9 to pCi/g in 
the Old D Pond subarea. The average detected activity of radium-226 in sediment was 
2.1 pCi/g. Radium-228 was detected at activities in sediment ranging from 1.6 to 3.2 
pCi/g and the average detected activity was 2.5 pCi/g.  
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In the Old D Pond subarea uranium-234 was detected at activities in sediment ranging 
from 1.6 to 4.5 pCi/g. The average detected activity of uranium-234 in sediment was 
2.8 pCi/g. Uranium-235 was detected at activities in sediment ranging from 0.23 to 
0.31 pCi/g and the average detected activity was 0.27 pCi/g. Uranium-238 was 
detected at activities in sediment ranging from 1.6 to 4.8 pCi/g and the average 
detected activity was 2.9 pCi/g. Refer to Figure 2-5 for the locations of the sediment 
samples. Sample results are provided in Fiure 2-6. 

2.7.3 Old D Pond Subarea Summary 

The highest activities from the subarea were observed in the following areas: 

• An area located on the north and southeastern discharge areas of the Old D Pond, 
characterized by sediment sample locations OD-SD-05, OD-SD-06, and OD-SD-
03. At OD-SD-03 and OD-SD-06, uranium-234 and 238 activities were greatest in 
the 1.5-3 feet bgs sample interval, however at OD-SD-05, activities for those 
analytes were greatest in the surface sample, collected from 0 -1.5 feet bgs. OD-
SD-06 contained the highest radium-226 activities, observed at 0-1.5 and 1.5-3 
feet bgs. 

• An area located within the Old D Pond footprint, characterized by samples OD-JS-
01, OD-JS-02, and OD-JS-03. OD-JS02 had the highest activities of radium-226 in 
the soil sample collected from 0-1 feet bgs and from 1-3 feet bgs. Uranium-234 
and 238 were detected at the highest activities in surface samples, 0-1 feet bgs, 
collected from OD-JS01 and OD-JS03 and from OD-JS02-5-7.  

2.8 Former Esperanza Mill Subarea 

The following soil and sediment samples were analyzed for radionuclides in the Former 
Esperanza Mill subarea: 

• 24 random grid soil samples from soil borings at 9 locations 

• Two soil samples from 1 JS sample locations 

Sediment sample depths ranged from 0 to 3 feet bgs and soil sample depths ranged 
between 0 to 11 feet bgs. According to the December 2012 SSCR, soil samples were 
collected using a direct-push Geoprobe® drilling rig and encountered refusal at depths 
of 4-12 feet bgs As stated in the December 2012 SSCR, bedrock outcroppings are 
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visible in some areas. Overlaying bedrock materials generally consist of fill or sandy 
silts to silty sands (URS, 2012). Refer to Figure 2-7 for the locations of the soil samples  

2.8.1 Soil Radionuclide Results 

Radium-226, uranium-234, and uranium-238 were detected above the laboratory 
reporting limit in each sample collected. Radium-228 was not detected above the 
laboratory reporting limit in one sample, X26-1-3. Uranium-235 was not detected above 
the laboratory reporting limit in the following samples: C22-0-1, E24-0-1, E24-1-3, P24-
0-1, P24-5-7, K24-5-7 and H22-1-3. 

Radium-226 was detected at activities in soil ranging from 0.54 to 3.5 pCi/g in the 
Former Esperanza Mill subarea. The average detected activity of radium-226 in soil 
was 2.0 pCi/g. Radium-228 was detected at activities in soil ranging from 1 to 3 pCi/g 
and the average detected activity was 2.0 pCi/g.  

In the Former Esperanza Mill subarea uranium-234 was detected at activities in soil 
ranging from 0.85 to 3.3 pCi/g. The average detected activity of uranium-234 in soil 
was 2.0 pCi/g. Uranium-235 was detected at activities in soil ranging from 0.056 to 
0.25 pCi/g and the average detected activity was 0.11 pCi/g. Uranium-238 was 
detected at activities in soil ranging from 0.9 to 3.4 pCi/g and the average detected 
activity was 2.0 pCi/g. 

Refer to Figure 2-7 for the locations of the soil samples. Sample results are provided in 
Figure 2-8. 

2.8.2 Former Esperanza Mill Subarea Summary 

The highest activities generally occurred in the following area: 

• An area located within the central portion of the subarea, between the Former 
Laydown Yard subarea and the Former C Pond subarea, was characterized by 
samples P24, M26, and EM-JS01. In this area, the deepest soil sample interval 
collected from each sample location, generally exhibited the highest activity of 
isotopic radium and uranium.  

• Additionally, the activity of radium-226 collected from the X26 in the 0-1 feet bgs 
sample interval had the highest activity detected in the subarea.  
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2.9 Former C Pond and C Pond Spoils Subarea 

The following soil samples were analyzed for radionuclides in the Former C Pond and 
C Pond Spoils: 

• Three random grid soil samples from a soil boring at 1 grid location 

• 32 soil samples from 11 soil borings at JS sample locations 

The grid soil samples location, U25, collected from Former C Pond Spoils subarea, 
originated from the randomly selected node on the 200-foot grid applied to the Former 
Esperanza Mill subarea. The sample depth intervals ranged between 0 to 5.5 feet bgs.  

Three judgmental sample locations were located in the Former C Pond Spoils subarea, 
five judgmental sample locations were located in the Former C Pond subarea, and 
three judgmental samples locations were located just outside of the subareas 
boundaries. Sample depths from judgmental sample locations ranged from 0 to 16 feet 
bgs. 

According to the December 2012 SSCR, the soils overlying bedrock generally consist 
of loose silty sands to sandy gravel. Refer to Figure 2-9 for the locations of the soil 
samples (URS, 2012). 

2.9.1 Soil Radionuclide Results 

Radium-226, uranium-234, and uranium-238 were detected above the laboratory 
reporting limit in each sample collected. Radium-228 was not detected above the 
laboratory reporting limit in one sample, C-JS04-0-1. Uranium-235 was not detected 
above the laboratory reporting limit in two samples, CS-JS01-1-3 and CS-JS02-0-1. 

Radium-226 was detected at activities in soil ranging from 0.67 to 5.1 pCi/g in the 
Former C Pond and C Pond Spoils subarea. The average detected activity of radium-
226 in soil was 2.2 pCi/g. Radium-228 was detected at activities in soil ranging from 
1.3 to 5.2 pCi/g and the average detected activity was 2.4 pCi/g.  

In the Former C Pond and C Pond Spoils subarea, uranium-234 was detected at 
activities in soil ranging from 1.3 to 6.6 pCi/g. The average detected activity of uranium-
234 in soil was 2.3 pCi/g. Uranium-235 was detected at activities in soil ranging from 
0.071 to 0.34 pCi/g and the average detected activity was 0.13 pCi/g. Uranium-238 
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was detected at activities in soil ranging from 1.4 to 6.6 pCi/g and the average detected 
activity was 2.4 pCi/g. Sample results are provided in Figure 2-10. 

2.9.2 Former C Pond Subarea and Former C Pond Spoils Subarea Summary 

The highest activities generally occurred in the following areas: 

• An area encompassing the northwest portion of the Former C Pond subarea and 
the northern portion of the Former C Pond Spoils subarea, was characterized by 
CS-JS01, CS-JS05, and U25. The highest activities in samples collected from the 
Former C Pond subarea for radium-226 and 228 and uranium-234, 235, and 238 
were observed in soil samples collected from U25-5-5.5, and CS-JS05-1-3.  

• An area encompassing the central and southern portions of the Former C Pond 
subarea, was characterized by C-JS02, C-JS03, C-JS04, and C-JS05. Elevated 
isotopic uranium activities were observed in C-JS02-1-3, C-JS02-5-7, C-JS03-10-
12, C-JS03-15-17, and C-JS04-10-12. Isotopic uranium activities generally 
increased with depth at these soil sample locations, with the exception of C-JS04, 
where the 15-16 feet bgs soil sample activities were less than the 10-12 feet bgs 
soil sample activities.  

2.10 Former Raffinate Pond Subarea  

The following soil and sediment samples were analyzed for radionuclides in the Former 
Raffinate Pond for radionuclides: 

• 13 soil samples (including two duplicates) from soil borings at 5 JS sample 
locations 

• Nine sediment samples (including five duplicates) from soil borings at 2 SD 
locations 

The sample borings were located within the footprint of the Former Raffinate Pond and 
according to the December 2012 SSCR, were advanced to the top of bedrock using a 
direct-push Geoprobe® drilling rig, with the exception of RA-JS02 which was collected 
with a hand auger. As stated in the December 2012 SSCR, the soils overlying bedrock 
generally consisted of loose silty sands with layers of cobble-sized fill material (URS, 
2012). Refer to Figure 2-11 for the locations of the soil and sediment samples. 
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2.10.1 Soil Radionuclide Results 

Radium-226, uranium-234, uranium-235, and uranium-238 were detected above the 
laboratory reporting limit in each sample collected. Radium-228 was not detected 
above the laboratory reporting limit in two samples, RA-JS01-0-1 and RA-SD01-0-
1.5D. The majority of the samples did not have uranium-235 activities detected above 
the reporting limit, with the following exceptions: RA-JS01-1-3, RA-JS02-0-1D, RA-
JS02-1-3, RA-JS03-0-1, RA-JS05-0-1, RA-SD01-0-1.5D, RA-SD01-1.5-3D, RA-SD02-
1.5-3D, RA-SD02-1.5-3D. 

Radium-226 was detected at activities in soil ranging from 0.84 to 5.8 pCi/g in the 
Former Raffinate Pond subarea. The average detected activity of radium-226 in soil 
was 2.6 pCi/g. Radium-228 was detected at activities in soil ranging from 1.7 to 14 
pCi/g and the average detected activity was 3.9 pCi/g.  

In the Former Raffinate Pond subarea, uranium-234 was detected at activities in soil 
ranging from 1.5 to 5.3 pCi/g. The average detected activity of uranium-234 in soil was 
2.7 pCi/g. Uranium-235 was detected at activities in soil ranging from 0.092 to 0.21 
pCi/g and the average detected activity was 0.17 pCi/g. Uranium-238 was detected at 
activities in soil ranging from 1.6 to 5.2 pCi/g and the average detected activity was 2.7 
pCi/g. 

2.10.2 Sediment Radionuclide Results 

Radium-226, uranium-234, and uranium-238 were detected above the laboratory 
reporting limit in each sediment sample collected. Radium-228 was not detected above 
the laboratory reporting limit in one sample, RA-SD01-0-1.5D. Uranium-235 was not 
detected above the laboratory reporting limit in RA-SD02-0-1.5D.  

Radium-226 was detected at activities in sediment ranging from 1.7 to 3.9 pCi/g in the 
Former Raffinate Pond subarea. The average detected activity of radium-226 in 
sediment was 2.5 pCi/g. Radium-228 was detected at activities in sediment ranging 
from 1.1 to 3.8 pCi/g and the average detected activity was 1.8 pCi/g.  

In the Former Raffinate Pond subarea, uranium-234 was detected at activities in 
sediment ranging from 1 to 4.7 pCi/g. The average detected activity of uranium-234 in 
sediment was 2.2 pCi/g. Uranium-235 was detected at activities in sediment ranging 
from 0.061 to 0.15 pCi/g and the average detected activity was 0.10 pCi/g. Uranium-
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238 was detected at activities in sediment ranging from 0.92 to 4.3 pCi/g and the 
average detected activity was 2.2 pCi/g. 

2.10.3 Former Raffinate Pond Subarea Summary 

The highest soil sample activity of radium-226 was collected at RA-JS03-0-1. The 
highest radium-228, uranium-234, and uranium-238 soil sample activity occurred at 
RA-JS02-1-3D, a duplicate of RA-JS02-1-3. The highest soil sample activity for 
uranium-235, occurred at RA-JS01-1-3.  

The highest sediment sample activity for radium-226, radium-228, uranium-234 and 
uranium-238 collected from the Former Raffinate Pond subarea were collected from 
RA-SD01-1.5-3.0D. The highest sediment sample activity for uranium-235 occurred at 
RA-SD01-0-1.5 D. Sample results are provided in Figure 2-12. 

2.11 Former Laydown Yard Subarea 

The following soil samples were analyzed for radionuclides in the Former Laydown 
Yard subarea: 

• 16 soil samples (including 1 duplicate) from soil borings at four JS sample 
locations. 

According to the December 2012 SSCR, borings were generally advanced to refusal at 
bedrock, which was located between 3.5 and 15 feet bgs. As stated in the December 
2012 SSCR, the top eight feet of fill was characterized as dry, loose, silty sand and 
below eight feet the fill material was characterized as black stained silty sand 
possessing a hydrocarbon odor (URS, 2012). 

2.11.1 Soil Radionuclide Results 

COIs in soil samples were detected at activities above the analytical reporting limit 
except for uranium-235 at EM-JS08-1-3D.  

Radium-226 was detected at activities in sediment ranging from 5 to 1 pCi/g in the 
Former Laydown Yard subarea. The average detected activity of radium-226 in 
sediment was 2.5 pCi/g. Radium-228 was detected at activities in sediment ranging 
from 4.6 to 1.1 pCi/g and the average detected activity was 2.4 pCi/g.  
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In the Former Laydown Yard subarea, uranium-234 was detected at activities in 
sediment ranging from 0.93 to 12 pCi/g. The average detected activity of uranium-234 
in sediment was 3.9 pCi/g. Uranium-235 was detected at activities in sediment ranging 
from 0.042 to 0.57 pCi/g and the average detected activity was 0.19 pCi/g. Uranium-
238 was detected at activities in sediment ranging from 0.96 to 13 pCi/g and the 
average detected activity was 4.0 pCi/g. Refer to Figure 2-13 for the locations of the 
soil samples. Sample results are provided in Figure 2-14. 

2.11.2 Former Laydown Yard Subarea Summary 

In general, activities were highest in soil samples collected from intervals that were 
near bedrock and where visually impacted soil was observed. The highest radium-226 
activity occurred at EM-JS07-15-16. The highest activity radium-228 activity occurred 
at EM-JS06-10-11. The highest uranium-234 activities occurred at EM-JS07-15-16 and 
EM-JS08-10-12. The highest activities for uranium-235 and uranium-238 occurred at 
EM-JS08-10-12 and EM-JS07-15-16, respectively. 

2.12 Former Rhenium Ponds Subarea 

The following soil samples were analyzed for radionuclides in the Former Rhenium 
Pond subarea for radionuclides: 

• 10 soil samples (including one duplicate) from soil borings at two JS locations 

Both judgmental sample locations were within the footprint of the Former Rhenium 
Ponds. According to the December 2012 SSCR, soil borings were advanced to a depth 
of 20 feet bgs and bedrock was not encountered at either boring location. As stated in 
the December 2012 SSCR, the upper material generally consisted of silt with sand to 
silty sand and the deeper materials consisted of well sorted, gray silt with sand (URS, 
2012).  

2.12.1 Soil Radionuclide Results 

Target radionuclide analytes were detected above the reporting limit with the exception 
of uranium-235 at RP-JS01-5-7, RP-JS01-0-1, RP-JS01-1-3, RP-JS02-5-7, RP-JS02-
10-12, and RP-JS02-15-17. The highest radium-226 soil sample activity occurred at 
RP-JS01-10-12 and RP-JS02-15-17.  
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Radium-226 was detected at activities in sediment ranging from 0.71 to 2.8 pCi/g in the 
Former Rhenium Pond subarea. The average detected activity of radium-226 in 
sediment was 2.2 pCi/g. Radium-228 was detected at activities in sediment ranging 
from 0.82 to 1.9 pCi/g and the average detected activity was 1.6 pCi/g.  

In the Former Rhenium Pond subarea, uranium-234 was detected at activities in 
sediment ranging from 0.7 to 3.1 pCi/g. The average detected activity of uranium-234 
in sediment was 1.5 pCi/g. Uranium-235 was detected at activities in sediment ranging 
from 0.046 to 0.1 pCi/g and the average detected activity was 0.06 pCi/g. Uranium-238 
was detected at activities in sediment ranging from 0.8 to 3.2 pCi/g and the average 
detected activity was 1.5 pCi/g. Refer to Figure 2-15 for the locations and sample 
results from the soil samples 

2.12.2 Former Rhenium Pond Subarea Summary 

In general, activities in the Former Rhenium Pond subarea were moderate. The 
highest activities were observed in the 10-12 and 15-17 feet bgs sample intervals. 

3. Quality Assurance/ Quality Control  

3.1 Analytical Data Packages  

The analytical laboratory reports for the soil and sediment samples analyzed for 
radionuclides are provided in Appendix A. Data tables were prepared using EDDs 
provided by ALS in a spreadsheet format. However, while populating the EDDs in the 
spreadsheet format, in some cases, the analytical data results did not retain the correct 
significant figures. For instance, results that contained trailing zeroes did not have 
those trailing zeroes included in the reported data. Results are reported using the 
values in the EDDs. 

3.2 Data Verification 

Analytical results for soil and sediment samples analyzed for radionuclides were 
verified in accordance with the methods and procedures identified in Section 5.2 of the 
QAPP (URS, 2008b). Deviations from the Work Plan have been documented in URS 
(2012), and in Section 2.6 for radiological-specific samples. The laboratory reports and 
field notes were reviewed by URS to ensure accuracy and to explain any 
inconsistencies that were identified between the Work Plan and analytical results. This 
data verification summary is included in Appendix B.  

\\arcadis-us\officedata\phoenix-az\env\env\proj\1200\1233 - fcx - sierrita vrp\az001233.0002 - gw\sscr addendum\final\final sscr rad_chem_addendum_081413.docx 21 



VRP Addendum to the 
Soil and Sediment 
Characterization Report 
 

 

To determine ultimate usability of the data, laboratory reports from both the 
radionuclides and metals investigation were submitted to Laboratory Data Consultants, 
Inc. (LDC) for review and the addition of data qualifiers used to qualify the analytical 
results associated with quality control parameters outside of the established data 
quality objectives. The data qualifiers added by LDC are defined below: 

J The analyte was positively identified; however, the result should be 
considered an estimated value. 

UJ The analyte was not positively identified. The reporting limit is 
considered an estimated value. 

U The analyte was not positively identified above the Minimum 
Detectable Concentration (MDC) 

Tables 2-2 through 2-10 contain the data qualifiers added by LDC to the radionuclide 
soil and sediment analytical results. Appendix C contains the data qualifiers added by 
LDC to the total metals soil and sediment analytical results.  

Based on the results of the verification of the radionuclide soil and sediment data, LDC 
adjusted the MDC for several of the analytes which indicated that results should be 
reported as not detected. Samples that were determined to be not detected contain a 
“U” validation data qualifier.  

3.3 Data Validation 

According to the QAPP, a third party EPA Level IV data validation was required for ten 
percent of the data packages. Two data packages of radionuclide data were sent to 
LDC for EPA Level IV data validation to satisfy this requirement including one data 
package, ALS report 0812177, which contained soil and sediment radionuclide results. 
The LDC EPA Level IV data validation report is included in Appendix D. The other 
radionuclide package for solids was for rock core results and will be discussed in the 
groundwater characterization report.  

3.4 Field Duplicate Sample Evaluation 

Field duplicates are generally collected during the field investigation to assess how 
conditions in the field affect the precision of sample analytical results and provide 
information about heterogeneity of a particular sample location. Soil and sediment field 
duplicates were collected in succession from the same sample source and device 
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and the original sample and the field duplicate were not homogenized, according to 
the QAPP (URS, 2008b).  

A total of nine soil and sediment duplicates were collected and analyzed during the 
investigation program. Although the number of duplicates collected is less than the 
38 duplicates specified in the Work Plan, far fewer primary samples were collected 
than originally intended due to shallow bedrock depths. The nine duplicates were 
collected to represent 182 primary soil and sediment samples. Therefore, one 
duplicate was collected for approximately every 20 samples (one duplicate per every 
20.2 primary samples). This satisfies the Work Plan requirement of one duplicate 
sample collected and analyzed for every 20 primary samples of a given matrix.  

The relative percent differences (RPDs) between the field duplicate and its associated 
sample were calculated and are presented in Table 3-1. The RPD is a measure of 
precision calculated by the following formula: 

 

RPD= | X1- X2 | ∕ Xavg 

Where:  

X1 and X2 are the observed activity values 

Xavg is the average activity, and  

X1− X2 is the absolute value of the difference between observed values 

Field duplicate evaluation procedures for soil and sediment samples were not specified 
in the Work Plan or QAPP/Sampling and Analysis Plan addendum (URS 2008a, URS 
2008b). For consistency, the same criteria used in the SSCR were used to evaluate 
soil and sediment samples analyzed for radionuclides. The field duplicates and parent 
samples were evaluated by the following criteria: 

• If both analytes were detected at an activity greater than or equal to five times the 
MDC, the RPD should be less than 50 percent. 
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• If one or both analytes were detected at an activity that is less than five times the 
MDC, then the difference between the sample and the field duplicate should not 
exceed the four times the MDC. 

• Duplicate RPDs are calculated by dividing the difference of the activities by the 
average of the activities.  

Field duplicate RPDs were within acceptance limits with the following exceptions: 

• Radium-226 values for RP-JS02-1-3 and its field duplicate RP-JS02-1-3D were 
both not above five times the MDC and the absolute difference between the values 
was greater than four times the MDC; therefore, data were qualified “J” to indicate 
a potential bias. 

• Radium-226 values for RA-JS02-1-3 and its field duplicate RA-JS02-1-3D were 
below five times the MDC and the absolute difference between the values was 
greater than four times the MDC; therefore, data were qualified “J” to indicate a 
potential bias. 

3.5 Performance Evaluation Samples 

The Work Plan (URS, 2008a) suggested that the submission of performance 
evaluation samples may be required if there were unexpected or unexplained sample 
results, or if continued quality issues were detected through the data 
verification/validation process. None of these issues were identified during the 
sampling effort; therefore, no performance samples were submitted to the laboratory 
for evaluation. 

4. Results Evaluation 

The results of the soil and sediment characterization will be further evaluated in a 
baseline human health risk assessment (BHHRA), including comparison to appropriate 
screening levels and background levels. 
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Table 2-1 Summary of Sample Depth Deviations
Sierrita Mine

Refusal Depth
ft bgs

C-JS01 3
C-JS02 7
C-JS03 17
C-JS04 16
C-JS05 5

CS-JS01 14
CS-JS02 11
CS-JS03 15
CS-JS04 7
CS-JS05 4
CS-JS06 3
U25 5.5

CP-JS01 12
CP-JS02 4
CP-JS03 7
CP-JS04 20
M04 5.5
M06 4
N08 11
O03 3
O09 17.5
P04 3
P05 3.5
P07 12
P12 6
Q09 3

E-JS01 8
E-JS02 5

EM-JS02 4
EM-JS06 11
EM-JS07 16

EM-JS08 12

EM-JS01 4
C22 7
E24 7
G27 4
H22 7
K24 9
M26 9
N29 4
P24 11
X26 8

EV-JS01 7
EV-JS02 6

RA-JS01 8
RA-JS02 7
RA-JS03 4
RA-JS04 2.5
RA-JS05 3

OD-JS01 4
OD-JS02 9
OD-JS03 1

RP-JS01 20

RP-JS02 20

Notes:
ft bgs - feet below ground surface

Former Evaporation Pond

Former C Pond

C Pond Spoils

Comments

Former CLEAR Plant

Sample ID

Former E Pond

Former Laydown Yard

noted water flowing in boring

stopped drilling at 12 ft bgs, 
refusal was not noted

Former Esperanza Mill

Former Raffinate Pond

Rhenium Ponds

Old D Pond

stopped drilling at 20 ft bgs, 
refusal was not noted
stopped drilling at 20 ft bgs, 
refusal was not noted
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Table 2-2 Former CLEAR Plant Soil and Sediment Radionuclide Results
Former CLEAR Plant

Sierrita Mine

Top Bottom Result MDC TPU Result MDC TPU Result MDC TPU Result MDC TPU Result MDC TPU
CP-JS01-0-1 0 1 7/15/2008 0.64 0.59 0.44 4.2 2.7 1.9 1.3 0.034 0.27 0.039 U 0.055 0.039 1.3 0.034 0.28
CP-JS01-1-3 1 3 7/15/2008 2 0.37 0.54 2.1 J 0.98 0.64 2.4 0.073 0.47 0.19 0.053 0.084 2.7 0.06 0.52
CP-JS01-5-7 5 7 7/15/2008 2.8 0.6 0.49 1.7 J 0.77 0.57 2 0.043 0.39 0.2 0.034 0.079 2.1 0.029 0.4
CP-JS01-10-12 10 12 7/15/2008 2.4 0.33 0.71 2.5 0.96 0.68 2.8 0.047 0.52 0.11 0.047 0.059 3 0.058 0.55
CP-JS02-0-1 0 1 7/11/2008 2.9 0.46 0.8 1.9 J 1.6 0.85 12 0.017 2 0.74 0.046 0.19 12 0.017 2
CP-JS02-1-3 1 3 7/11/2008 1.1 J 0.42 0.28 1.5 J 1.1 0.63 0.84 0.034 0.19 0.081 0.033 0.048 1 0.028 0.22
CP-JS03-0-1 0 1 7/14/2008 2.5 0.38 0.66 2.3 0.87 0.61 2.6 0.036 0.49 0.11 0.048 0.059 2.7 0.036 0.5
CP-JS03-1-3 1 3 7/14/2008 2.1 0.35 0.6 2.3 J 0.89 0.64 2.3 0.027 0.42 0.072 0.032 0.044 2.2 0.033 0.42
CP-JS03-5-7 5 7 7/14/2008 5.3 0.35 1.2 2 J 0.74 0.52 3.6 0.03 0.65 0.2 0.042 0.081 3.6 0.036 0.64
CP-JS04-0-1 0 1 8/27/2008 2.6 0.38 0.69 2.3 0.99 0.62 3 0.051 0.55 0.081 0.076 0.059 2.6 0.058 0.48
CP-JS04-1-3 1 3 8/27/2008 2.4 0.51 0.41 1.7 1.1 0.53 2.3 0.073 0.45 0.14 0.086 0.083 2.2 0.052 0.45
CP-JS04-5-7 5 7 8/27/2008 5 J 0.62 0.75 2.4 J 1.1 0.67 6.4 0.087 1.1 0.27 0.085 0.11 6.3 0.11 1.1
CP-JS04-10-12 10 12 8/27/2008 0.88 J 0.52 0.43 1.8 J 0.66 0.57 2.9 0.11 0.52 0.19 0.052 0.078 3.1 0.077 0.55
CP-JS04-20 20 20 8/27/2008 2.3 J 0.48 0.41 1.5 J 0.77 0.53 2.4 0.054 0.44 0.13 0.063 0.068 2.3 0.071 0.43
CP-SD01-0-1.5 0 1.5 7/16/2008 2.1 0.41 0.61 1.5 0.96 0.5 1.5 0.031 0.32 0.11 0.036 0.058 1.5 0.016 0.31
CP-SD01-1.5-3 1.5 3 7/16/2008 2.2 0.42 0.39 2.4 0.78 0.57 2.2 0.03 0.42 0.14 0.042 0.067 2.2 0.03 0.42
CP-SD10-1.5-3 1.5 3 7/28/2008 0.61 0.58 0.4 2.2 J 0.93 0.66 1.2 0.079 0.27 0.054 U 0.06 0.045 1.4 0.063 0.3
CP-SD02-0-1.5 0 1.5 7/16/2008 1.5 0.54 0.34 1.4 J 1 0.58 1.9 0.014 0.37 0.092 0.033 0.051 1.8 0.028 0.36
CP-SD02-1.5-3 1.5 3 7/16/2008 1.5 0.35 0.47 1.5 0.95 0.66 1.2 0.046 0.27 0.043 0.023 0.039 1.2 0.046 0.27
CP-SD03-0-1.5 0 1.5 7/16/2008 2.8 0.094 0.79 1.5 J 1 0.61 0.98 0.049 0.23 0.075 0.053 0.051 1.1 0.04 0.25
CP-SD03-1.5-3 1.5 3 7/16/2008 2.3 0.45 0.42 1.8 J 0.78 0.59 1.8 0.13 0.42 0.097 U 0.097 0.08 1.9 0.031 0.42
CP-SD04-0-1.5 0 1.5 7/17/2008 0.77 0.065 0.31 2.7 1.6 0.81 1.9 0.059 0.42 0.097 0.069 0.075 2.1 0.041 0.46
CP-SD04-1.5-3 1.5 3 7/17/2008 1.4 0.46 0.49 2.3 J 1.5 0.84 1.4 0.031 0.29 0.11 0.036 0.058 1.3 0.031 0.27
CP-SD05-0-1.5 0 1.5 7/16/2008 2.7 0.54 0.46 2 1 0.56 2.1 0.05 0.4 0.15 0.035 0.068 2 0.04 0.39
CP-SD05-1.5-3 1.5 3 7/16/2008 2.3 0.06 0.61 2.1 0.96 0.62 2.3 0.1 0.49 0.098 0.038 0.076 1.9 0.11 0.44
CP-SD06-0-1.5 0 1.5 7/16/2008 2.7 0.49 0.44 2.1 0.91 0.59 1.7 0.037 0.34 0.095 0.039 0.052 1.9 0.028 0.37
CP-SD06-1.5-3 1.5 3 7/16/2008 3 0.51 0.49 2.6 0.92 0.65 1.7 0.034 0.34 0.11 0.034 0.056 1.9 0.029 0.36
CP-SD07-1.5-3 1.5 3 7/23/2008 2.1 0.45 0.38 2.5 0.83 0.6 2 0.034 0.39 0.12 U 0.12 0.067 2.2 0.051 0.44
CP-SD09-0-1.5 0 1.5 7/28/2008 3 0.26 0.76 2 1 0.59 2.1 0.041 0.4 0.098 0.043 0.055 2.4 0.03 0.46
CP-SD09-1.5-3 1.5 3 7/28/2008 1.6 0.42 0.55 1.4 0.79 0.45 1.7 0.051 0.34 0.072 0.035 0.046 1.7 0.041 0.34
M04-1-2.5 1 2.5 7/11/2008 2.3 0.56 0.42 1.5 J 1.1 0.6 1.9 0.067 0.37 0.069 0.049 0.047 1.8 0.055 0.35
M04-5-5.4 5 5.4 7/11/2008 4 0.57 0.61 2.5 J 1.1 0.72 3.8 0.034 0.68 0.2 0.017 0.079 3.8 0.034 0.68
M06-0-1 0 1 7/11/2008 1.3 J 0.47 0.29 1.2 J 0.9 0.45 1.1 0.065 0.24 0.063 0.056 0.046 1.1 0.047 0.23
M06-1-3 1 3 7/11/2008 1 0.52 0.28 1.6 J 1.2 0.64 0.88 0.034 0.2 0.056 0.034 0.04 1 0.034 0.22
N08-0-1 0 1 7/11/2008 1.5 0.42 0.31 1.6 0.72 0.47 1.5 0.043 0.32 0.089 0.037 0.053 1.8 0.047 0.36
N08-1-3 1 3 7/11/2008 4.1 0.47 0.94 3 J 0.96 0.8 3.9 0.05 0.7 0.2 0.036 0.082 4 0.042 0.71
N08-5-7 5 7 7/11/2008 2.3 0.35 0.59 2.4 J 1.2 0.78 4 0.058 0.72 0.18 0.038 0.079 4.3 0.044 0.78
O03-0-1 0 1 7/11/2008 2.1 0.44 0.38 2 0.9 0.52 2.5 0.072 0.49 0.14 0.043 0.069 2.7 0.075 0.52
O03-1-3 1 3 7/11/2008 3.3 0.5 0.52 2.4 0.83 0.61 3.1 0.072 0.56 0.23 0.044 0.085 3.1 0.053 0.56
O09-0-1 0 1 7/11/2008 1.4 0.29 0.42 7.6 J 3.4 2.9 2.7 0.054 0.51 0.21 0.038 0.086 2.8 0.043 0.53
O09-1-3 1 3 7/11/2008 1.2 0.44 0.44 2.1 1 0.64 2 0.051 0.4 0.17 J 0.019 0.075 2 0.057 0.4
O09-5-7 5 7 7/11/2008 1.7 0.42 0.54 2.2 J 1.4 0.77 1.9 0.066 0.38 0.16 0.044 0.074 1.9 0.016 0.37
O09-10-12 10 12 7/11/2008 0.4 U 0.43 0.3 1.9 J 1.1 0.67 1.8 0.05 0.37 0.1 0.019 0.057 1.9 0.042 0.38
O09-15-17 15 17 7/11/2008 1.4 0.51 0.6 2.1 J 1.1 0.74 2.6 0.058 0.5 0.13 0.02 0.065 2.6 0.039 0.49
P04-0-1 0 1 7/15/2008 1.9 0.47 0.58 2.5 J 0.88 0.7 2.5 0.016 0.48 0.17 0.019 0.075 2.5 0.047 0.47
P04-1-3 1 3 7/15/2008 1.8 0.44 0.35 2.1 0.91 0.57 2.3 0.055 0.45 0.19 0.049 0.084 1.9 0.062 0.39
P05-0-1 0 1 7/15/2008 1.2 0.28 0.38 2.5 0.94 0.63 2.9 0.038 0.54 0.27 0.045 0.1 3 0.032 0.57
P05-1-3 1 3 7/15/2008 2.2 0.41 0.39 1.9 0.72 0.52 2.5 0.045 0.47 0.22 0.036 0.085 2.6 0.041 0.48
P07-0-1 0 1 7/17/2008 2.8 0.3 0.69 2.8 J 0.9 0.69 2.2 0.11 0.49 0.21 0.04 0.12 2.9 0.079 0.62
P07-1-3 1 3 7/17/2008 4.8 0.71 1.2 2.8 J 1.3 0.78 2.4 0.1 0.52 0.19 0.04 0.11 2.6 0.089 0.56
P07-5-7 5 7 7/17/2008 1.3 0.33 0.44 3.5 2.8 1.8 1.9 0.1 0.36 0.074 U 0.098 0.068 1.8 0.11 0.35
P12-0-1 0 1 7/23/2008 1.5 0.055 0.43 1.6 J 1.1 0.62 1.6 0.083 0.39 0.19 U 0.19 0.11 1.7 0.061 0.39
P12-1-3 1 3 7/23/2008 1.9 0.58 0.65 1.9 J 1 0.67 0.91 0.049 0.21 0.041 0.019 0.034 0.84 0.055 0.2
Q09-0-1 0 1 7/23/2008 0.64 U 0.82 0.54 2 J 1.2 0.66 1.7 0.095 0.4 0.14 0.099 0.09 1.5 0.12 0.37
Q09-1-3 1 3 7/23/2008 1.9 0.44 0.35 1.8 J 0.69 0.54 1.2 0.036 0.26 0.02 0.018 0.025 1.2 0.036 0.25

Notes:
ft bgs - feet below ground surface
pCi/g = picocuries per gram
MDC = Minimum Detectable Concentration
TPU = Total Propagated Uncertainty
U = indicates the isotope was analyzed for but not detected at or above the stated limit.
J = indicates an estimated value

DateDuplicateSample ID
Depth (ft bgs) Uranium-238 (pCi/g)Uranium-235 (pCi/g)Uranium-234 (pCi/g)Radium-228 (pCi/g)Radium-226 (pCi/g)
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Table 2-3 Former E Pond Soil Radionuclide Results
Former E Pond
Sierrita Mine

Top Bottom Result MDC TPU Result MDC TPU Result MDC TPU Result MDC TPU Result MDC TPU
E-JS01-0-1 0 1 7/14/2008 1.3 J 0.24 0.44 1.4 0.88 0.5 1.8 0.06 0.35 0.097 0.051 0.055 1.6 0.058 0.33
E-JS01-1-3 1 3 7/14/2008 1.6 0.5 0.54 3.5 2.5 1.7 2.1 0.088 0.43 0.092 0.074 0.062 2.5 0.044 0.48
E-JS01-5-7 5 7 7/14/2008 2 0.41 0.61 2.2 J 1.2 0.66 2.3 0.09 0.47 0.072 0.063 0.055 2.5 0.048 0.51
E-JS02-0-1 0 1 7/14/2008 1.8 0.063 0.52 2.7 1 0.71 2.2 0.029 0.41 0.12 0.018 0.061 2.3 0.015 0.44
E-JS02-1-3 1 3 7/14/2008 4.8 0.42 1.1 2 1 0.63 4.6 0.046 0.83 0.31 0.019 0.1 4.9 0.037 0.87

Notes:
ft bgs - feet below ground surface
pCi/g = picocuries per gram
MDC = Minimum Detectable Concentration
TPU = Total Propagated Uncertainty
J = indicates an estimated value

Sample ID Duplicate Date
Depth (ft bgs) Uranium-238 (pCi/g)Uranium-235 (pCi/g)Uranium-234 (pCi/g)Radium-228 (pCi/g)Radium-226 (pCi/g)
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Table 2-4 Former Evaporation Pond Soil Radionuclide Results
Former Evaporation Pond

Sierrita Mine

Top Bottom Result MDC TPU Result MDC TPU Result MDC TPU Result MDC TPU Result MDC TPU
EV-JS01-0-1 0 1 7/14/2008 0.44 0.17 0.23 1.9 J 0.88 0.59 3.8 0.051 0.68 0.27 0.019 0.098 4 0.051 0.72
EV-JS01-1-3 1 3 7/14/2008 3 0.33 0.85 3.8 2.5 1.7 2.4 0.048 0.46 0.13 0.035 0.063 2.6 0.04 0.48
EV-JS01-5-7 5 7 7/14/2008 5.2 0.64 0.76 2.5 1 0.69 6.1 0.031 1.1 0.4 0.036 0.16 6.6 0.071 1.2
EV-JS02-0-1 0 1 7/14/2008 0.43 0.35 0.3 1.5 J 0.84 0.56 2 0.037 0.39 0.15 0.044 0.07 2 0.046 0.4
EV-JS02-1-3 1 3 7/14/2008 2.5 0.47 0.43 1.6 0.77 0.51 2.7 0.047 0.51 0.21 0.041 0.087 2.6 0.042 0.5
EV-JS02-5-7 5 7 7/14/2008 2.6 J 0.59 0.48 1.9 J 0.95 0.58 2 0.016 0.39 0.069 0.038 0.047 2.3 0.032 0.45

Notes:
ft bgs - feet below ground surface
pCi/g = picocuries per gram
MDC = Minimum Detectable Concentration
TPU = Total Propagated Uncertainty
J = indicates an estimated value

Sample ID Duplicate Date
Depth (ft bgs) Uranium-238 (pCi/g)Uranium-235 (pCi/g)Uranium-234 (pCi/g)Radium-228 (pCi/g)Radium-226 (pCi/g)
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Table 2-5 Old D Pond Soil and Sediment Radionuclide Results
Old D Pond

Sierrita Mine

Top Bottom Result MDC TPU Result MDC TPU Result MDC TPU Result MDC TPU Result MDC TPU
OD-JS01-0-1 0 1 7/29/2008 3.1 0.41 0.91 1.8 J 0.99 0.66 2.8 0.033 0.52 0.11 U 0.11 0.057 2.9 0.014 0.52
OD-JS01-1-3 1 3 7/29/2008 1.5 0.37 0.46 2.1 J 1.1 0.71 2.3 0.05 0.47 0.17 0.049 0.084 2 0.062 0.42
OD-JS02-0-1 0 1 7/29/2008 3.5 0.79 1.1 1.2 J 0.67 0.46 1.8 0.015 0.36 0.052 U 0.052 0.038 2.1 0.015 0.4
OD-JS02-1-3 1 3 7/29/2008 3.3 0.22 0.79 2.6 1 0.69 2.5 0.036 0.47 0.079 U 0.079 0.049 2.4 0.016 0.46
OD-JS02-5-7 5 7 7/29/2008 2.2 0.42 0.6 3.5 J 1.3 0.84 2.7 J 0.026 0.57 0.12 J 0.083 0.084 3 J 0.1 0.63
OD-JS03-0-1 0 1 8/27/2008 2.3 0.52 0.42 1.7 1.1 0.54 3 0.037 0.53 0.16 0.044 0.072 3 0.053 0.54
OD-SD01-0-1.5 0 1.5 7/28/2008 2 0.4 0.59 2.6 1.1 0.68 1.9 0.029 0.37 0.099 U 0.099 0.055 2.2 0.035 0.42
OD-SD01-1.5-3 1.5 3 7/28/2008 1.6 0.31 0.5 1.8 1 0.57 1.8 0.039 0.35 0.091 U 0.091 0.051 1.9 0.029 0.38
OD-SD02-0-1.5 0 1.5 7/28/2008 1.9 0.58 0.61 2.7 0.85 0.62 1.7 0.16 0.35 0.06 U 0.08 0.058 1.9 0.1 0.38
OD-SD02-1.5-3 1.5 3 7/28/2008 2.5 0.69 0.83 2.3 0.79 0.56 1.7 0.05 0.34 0.11 U 0.11 0.059 1.8 0.042 0.36
OD-SD03-0-1.5 0 1.5 7/28/2008 2.9 0.25 0.7 3 0.88 0.65 3.7 0.11 0.72 0.31 0.097 0.14 4 0.12 0.77
OD-SD03-1.5-3 1.5 3 7/28/2008 2.2 0.49 0.42 2 1.1 0.59 4.5 0.038 0.8 0.23 U 0.23 0.089 4.8 0.042 0.85
OD-SD04-0-1.5 0 1.5 7/28/2008 2.6 0.39 0.66 2.1 1.1 0.63 2.5 0.05 0.49 0.18 U 0.18 0.079 2.6 0.05 0.49
OD-SD04-1.5-3 1.5 3 7/28/2008 2.6 0.22 0.63 1.6 J 0.81 0.56 1.6 0.054 0.34 0.1 U 0.1 0.059 1.6 0.066 0.34
OD-SD05-0-1.5 0 1.5 7/29/2008 2.1 0.39 0.68 2.9 1 0.72 3.9 0.054 0.7 0.18 U 0.18 0.079 3.7 0.061 0.67
OD-SD05-1.5-3 1.5 3 7/29/2008 1.5 0.77 0.68 3.2 J 1.2 0.77 3.1 0.049 0.6 0.23 0.043 0.096 3 0.019 0.59
OD-SD06-0-1.5 0 1.5 7/29/2008 0.64 0.18 0.29 3.2 J 0.96 0.77 2.7 0.039 0.5 0.18 U 0.18 0.075 3.1 0.015 0.56
OD-SD06-1.5-3 1.5 3 7/29/2008 2.6 0.54 0.45 2 0.88 0.57 4.4 0.016 0.79 0.23 U 0.23 0.088 4.5 0.037 0.8

Notes:
ft bgs - feet below ground surface
pCi/g = picocuries per gram
MDC = Minimum Detectable Concentration
TPU = Total Propagated Uncertainty
U = indicates the isotope was analyzed for but not detected at or above the stated limit.
J = indicates an estimated value

DateDuplicateSample ID
Depth (ft bgs) Uranium-238 (pCi/g)Uranium-235 (pCi/g)Uranium-234 (pCi/g)Radium-228 (pCi/g)Radium-226 (pCi/g)
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Table 2-6 Former Esperanza Mill Soil Radionuclide Results
Former Esperanza Mill

Sierrita Mine

Top Bottom Result MDC TPU Result MDC TPU Result MDC TPU Result MDC TPU Result MDC TPU
EM-JS01-0-1 0 1 8/1/2008 2.7 J 0.55 0.48 1.8 J 1.2 0.6 1.6 0.079 0.32 0.079 0.047 0.05 1.7 0.058 0.35
EM-JS01-1-3 1 3 8/1/2008 1.6 J 0.32 0.5 2.8 J 1.2 0.84 2.9 0.053 0.55 0.11 0.042 0.058 2.9 0.044 0.54
C22-0-1 0 1 7/29/2008 2.4 0.2 0.61 1.4 1.1 0.52 2.2 0.045 0.42 0.11 U 0.11 0.059 1.9 0.052 0.37
C22-1-3 1 3 7/29/2008 1.6 0.76 0.73 2.4 J 1 0.66 2.3 0.052 0.48 0.12 0.061 0.073 2.4 0.064 0.5
E24-0-1 0 1 7/29/2008 0.54 0.2 0.25 1.7 1.2 0.6 1.8 0.053 0.35 0.086 U 0.086 0.052 1.7 0.037 0.35
E24-1-3 1 3 7/29/2008 2.1 0.47 0.68 1.3 J 1 0.56 1.9 0.057 0.41 0.11 U 0.11 0.074 1.8 0.065 0.41
G27-0-1 0 1 8/7/2008 2.1 0.87 0.83 2.3 J 0.95 0.77 2.8 0.052 0.54 0.18 0.052 0.078 2.7 0.052 0.51
G27-1-3 1 3 8/7/2008 2 0.56 0.69 2.2 J 1.6 0.9 1.6 0.043 0.32 0.074 0.045 0.049 1.7 0.016 0.34
H22-0-1 0 1 7/30/2008 1.8 J 0.53 0.38 2 J 0.9 0.6 1.9 0.045 0.37 0.096 0.049 0.056 1.9 0.037 0.39
H22-1-3 1 3 7/30/2008 1.6 0.42 0.55 1 J 0.82 0.63 1.5 0.062 0.31 0.055 U 0.055 0.044 1.3 0.05 0.28
H22-5-7 5 7 7/31/2008 2.4 0.43 0.41 1.3 J 0.89 0.54 2.7 0.051 0.51 0.13 0.018 0.064 2.6 0.036 0.49
K24-0-1 0 1 7/31/2008 1.8 0.47 0.35 1.7 J 0.84 0.57 1.7 0.052 0.34 0.12 0.052 0.063 1.7 0.039 0.34
K24-1-3 1 3 7/31/2008 2 0.45 0.37 2 J 0.74 0.57 1.4 0.041 0.29 0.081 0.018 0.049 1.3 0.052 0.28
K24-5-7 5 7 7/31/2008 2.2 0.41 0.39 2.3 0.7 0.59 1.7 0.046 0.35 0.049 U 0.049 0.041 1.6 0.037 0.32
M26-0-1 0 1 8/1/2008 2.5 0.43 0.68 2.2 J 1.1 0.83 1.7 0.054 0.35 0.11 0.058 0.064 1.7 0.054 0.36
M26-1-3 1 3 8/1/2008 1.6 0.35 0.5 1.7 J 0.96 0.56 2.4 0.045 0.46 0.13 0.036 0.063 2.5 0.045 0.48
M26-5-7 5 7 8/1/2008 2.7 J 0.58 0.49 2.9 J 1 0.79 2.7 0.029 0.51 0.25 0.034 0.09 2.9 0.035 0.54
N29-0-1 0 1 8/6/2008 0.79 0.32 0.34 1.5 1 0.48 1.4 0.084 0.29 0.056 0.05 0.043 1.4 0.061 0.29
N29-1-3 1 3 8/6/2008 2 0.29 0.58 1.7 J 1.4 0.75 1.2 0.048 0.27 0.078 0.038 0.05 1.3 0.039 0.28
P24-0-1 0 1 8/7/2008 2.4 0.53 0.42 1.9 0.97 0.56 2.2 0.03 0.43 0.078 U 0.078 0.048 2.1 0.036 0.41
P24-1-3 1 3 8/7/2008 1.8 0.2 0.55 2.1 0.87 0.6 3.3 0.043 0.57 0.14 0.04 0.066 3.4 0.036 0.6
P24-5-7 5 7 8/7/2008 2.6 0.23 0.73 2 0.87 0.58 2.1 0.042 0.41 0.12 U 0.12 0.059 2.2 0.015 0.42
P24-10-11 10 11 8/7/2008 2.8 0.41 0.75 3 J 1 0.78 2 0.048 0.38 0.12 0.062 0.064 2.2 0.053 0.41
X26-0-1 0 1 8/6/2008 3.5 0.37 0.91 1.8 J 0.94 0.67 1.7 0.046 0.33 0.063 0.05 0.044 1.8 0.049 0.35
X26-1-3 1 3 8/6/2008 0.72 0.63 0.47 2 U 2.5 1.4 0.85 0.061 0.2 0.059 0.052 0.044 0.9 0.041 0.21
X26-5-7 5 7 8/6/2008 1.1 0.072 0.38 2.2 1.1 0.69 2.1 0.11 0.49 0.084 0.083 0.072 2.2 0.087 0.5

Notes:
ft bgs - feet below ground surface
pCi/g = picocuries per gram
MDC = Minimum Detectable Concentration
TPU = Total Propagated Uncertainty
U = indicates the isotope was analyzed for but not detected at or above the stated limit.
J = indicates an estimated value

DateDuplicateSample ID
Depth (ft bgs) Uranium-238 (pCi/g)Uranium-235 (pCi/g)Uranium-234 (pCi/g)Radium-228 (pCi/g)Radium-226 (pCi/g)
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Table 2-7 Former C Pond and C Pond Spoils Soil Radionuclide Results
Former C Pond and C Pond Spoils

Sierrita Mine

Top Bottom Result MDC TPU Result MDC TPU Result MDC TPU Result MDC TPU Result MDC TPU

C-JS01-0-1 0 1 8/1/2008 1.5 0.48 0.53 2.1 J 1.1 0.77 1.6 0.032 0.32 0.092 0.019 0.053 1.5 0.016 0.31
C-JS01-1-3 1 3 8/1/2008 2.1 0.29 0.62 2.2 J 1.1 0.69 1.8 0.03 0.36 0.11 0.018 0.058 1.7 0.03 0.34
C-JS02-1-3 1 3 8/1/2008 2.3 J 0.42 0.41 1.8 J 0.94 0.56 2.6 0.036 0.49 0.088 0.018 0.051 2.6 0.03 0.5
C-JS02-5-7 5 7 8/1/2008 4 0.46 0.98 5.2 J 1.3 1.2 3.3 0.029 0.62 0.2 0.047 0.082 4 0.035 0.72
C-JS03-0-1 0 1 8/4/2008 1.9 0.39 0.61 1.8 J 1.2 0.8 1.9 0.045 0.38 0.12 0.018 0.059 1.9 0.036 0.38
C-JS03-1-3 1 3 8/4/2008 0.91 0.073 0.35 1.9 J 1.1 0.69 1.9 0.046 0.37 0.14 0.041 0.066 2 0.034 0.39
C-JS03-5-7 5 7 8/4/2008 2.6 0.29 0.65 2.1 J 1.1 0.66 1.9 0.029 0.38 0.1 0.018 0.055 2.1 0.015 0.41
C-JS03-10-12 10 12 8/4/2008 2.2 J 0.7 0.45 2.7 J 0.99 0.74 3.6 0.032 0.67 0.21 0.019 0.084 3.5 0.032 0.66
C-JS03-15-17 15 17 8/4/2008 2 J 0.55 0.41 2.5 J 1 0.67 3.7 0.037 0.68 0.16 0.019 0.071 4.2 0.031 0.77
C-JS04-0-1 0 1 8/5/2008 0.82 0.18 0.33 2.4 U 2.6 1.5 1.6 0.045 0.33 0.071 0.043 0.047 1.5 0.041 0.31
C-JS04-1-3 1 3 8/5/2008 2.6 0.53 0.85 2.6 1 0.73 1.9 0.056 0.38 0.19 0.061 0.084 2.1 0.064 0.42
C-JS04-5-7 5 7 8/5/2008 1.4 0.55 0.62 2.4 0.73 0.64 1.5 0.038 0.3 0.092 0.033 0.051 1.6 0.028 0.32
C-JS04-10-12 10 12 8/5/2008 3.1 0.86 1 2.3 J 1.2 0.77 3 0.034 0.55 0.15 0.033 0.067 3.1 0.038 0.56
C-JS04-15-16 15 16 8/5/2008 1.5 0.46 0.32 1.3 J 0.84 0.53 2.1 0.037 0.41 0.087 0.036 0.051 1.9 0.031 0.37
C-JS05-1-3 1 3 8/5/2008 5 J 0.34 1.1 4.6 2.7 2 2.2 0.055 0.44 0.085 J 0.038 0.052 2.1 0.048 0.42

CS-JS01-1-3 1 3 8/4/2008 1.8 J 0.28 0.53 2 J 1.5 0.79 2.2 0.031 0.43 0.042 U 0.049 0.038 2 0.037 0.39
CS-JS01-5-7 5 7 8/4/2008 3.6 0.45 0.92 3.4 J 1.1 0.91 2.1 0.049 0.43 0.14 0.053 0.071 2.1 0.04 0.41
CS-JS01-10-12 10 12 8/4/2008 1.9 0.61 0.64 2.7 J 0.98 0.77 2.2 0.042 0.42 0.087 0.034 0.05 2.4 0.039 0.46
CS-JS02-0-1 0 1 8/4/2008 2.2 0.33 0.62 2.2 J 0.94 0.74 1.6 0.042 0.32 0.056 U 0.062 0.046 1.8 0.037 0.37
CS-JS02-1-3 1 3 8/4/2008 1.9 0.39 0.6 1.9 0.73 0.53 2.4 0.066 0.45 0.11 0.054 0.059 2.5 0.056 0.47
CS-JS02-5-7 5 7 8/4/2008 1.7 0.61 0.38 2.1 J 0.77 0.63 1.6 0.039 0.34 0.098 0.046 0.058 1.9 0.049 0.38
CS-JS02-10-11 10 11 8/4/2008 3.7 0.33 0.93 2.2 0.94 0.64 2.5 0.015 0.48 0.093 0.018 0.052 2.7 0.03 0.51
CS-JS03-0-1 0 1 8/5/2008 2.3 0.45 0.65 2 1 0.64 1.5 0.042 0.31 0.077 0.049 0.05 1.8 0.031 0.37
CS-JS03-1-3 1 3 8/5/2008 0.92 0.76 0.54 1.7 J 1 0.62 1.5 0.098 0.35 0.12 0.083 0.081 1.5 0.063 0.36
CS-JS03-5-7 5 7 8/5/2008 1.9 0.67 0.69 1.9 1.4 0.67 1.3 0.016 0.27 0.071 0.043 0.047 1.4 0.037 0.29
CS-JS03-10-12 10 12 8/5/2008 2.7 J 0.51 0.46 2.6 0.99 0.66 1.7 0.037 0.35 0.11 0.043 0.058 1.8 0.046 0.36
CS-JS04-0-1 0 1 8/6/2008 0.89 0.75 0.55 2.6 0.82 0.65 1.8 0.027 0.35 0.14 0.016 0.063 1.8 0.027 0.35
CS-JS04-1-3 1 3 8/6/2008 1.7 0.5 0.56 2.4 J 0.81 0.71 1.7 0.027 0.34 0.096 0.032 0.051 1.8 0.033 0.35
CS-JS04-5-7 5 7 8/6/2008 1.5 0.31 0.51 2 1.2 0.62 1.4 0.091 0.35 0.088 0.087 0.075 1.8 0.032 0.41
CS-JS05-0-1 0 1 8/27/2008 2.1 0.44 0.37 2.4 J 0.69 0.64 3.3 0.042 0.62 0.19 0.044 0.08 3.3 0.016 0.62
CS-JS05-1-3 1 3 8/27/2008 4.6 0.5 1.2 2.6 J 0.91 0.61 6.6 0.032 1.2 0.34 0.02 0.11 6.6 0.044 1.2
CS-JS06-0-1 0 1 8/27/2008 1.7 0.39 0.33 1.5 J 0.65 0.44 1.5 0.046 0.31 0.096 0.019 0.054 1.6 0.046 0.33
U25-0-1 0 1 8/6/2008 0.67 J 0.3 0.31 2 J 0.92 0.7 2.1 0.046 0.4 0.13 0.019 0.062 2.2 0.037 0.42
U25-1-3 1 3 8/6/2008 1.6 0.38 0.52 2.1 J 1.1 0.69 1.7 0.072 0.35 0.11 0.045 0.065 1.8 0.052 0.37
U25-5-5.5 5 5.5 8/6/2008 5.1 0.63 0.74 3.5 1.3 0.78 5.4 0.07 1 0.26 0.051 0.11 6.1 0.052 1.1

Notes:
ft bgs - feet below ground surface
pCi/g = picocuries per gram
MDC = Minimum Detectable Concentration
TPU = Total Propagated Uncertainty
U = indicates the isotope was analyzed for but not detected at or above the stated limit.
J = indicates an estimated value

C Pond Spoils

Former C Pond

Radium-226 (pCi/g) Uranium-238 (pCi/g)Uranium-235 (pCi/g)Uranium-234 (pCi/g)Radium-228 (pCi/g)
Sample ID Duplicate Date

Depth (ft bgs)

\\arcadis-us\officedata\Phoenix-AZ\ENV\ENV\PROJ\1200\1233 - FCX - Sierrita VRP\AZ001233.0002 - GW\SSCR addendum\FINAL\SSCR radchem soils 07-05-2013.xlsx



Table 2-8 Former Raffinate Pond Soil and Sediment Radionuclide Results
Former Raffinate Pond

Sierrita Mine

Top Bottom Result MDC TPU Result MDC TPU Result MDC TPU Result MDC TPU Result MDC TPU
RA-JS01-0-1 0 1 8/7/2008 1.4 0.66 0.61 2.5 U 2.7 1.5 1.6 0.044 0.32 0.087 U 0.087 0.052 1.6 0.053 0.32
RA-JS01-1-3 1 3 8/7/2008 2.1 0.2 0.61 1.9 J 1.4 0.84 2.9 0.025 0.56 0.21 0.086 0.11 3.2 0.073 0.62
RA-JS01-5-7 5 7 8/7/2008 0.9 0.24 0.39 1.7 J 1.2 0.64 3.3 0.059 0.59 0.16 U 0.16 0.071 3.4 0.039 0.61
RA-JS02-0-1 0 1 8/11/2008 3.4 J 0.85 0.62 2 J 1.5 0.75 2 0.051 0.4 0.082 U 0.082 0.053 2.1 0.034 0.43
RA-JS02-0-1D 0 1 Duplicate 8/11/2008 3.2 J 0.67 0.59 2.6 J 1.3 0.8 1.9 0.043 0.4 0.16 0.057 0.078 2 0.043 0.4
RA-JS02-1-3 1 3 8/11/2008 1.5 J 0.35 0.55 8.9 2.7 3.1 3.8 0.048 0.7 0.19 0.051 0.081 3.8 0.063 0.7
RA-JS02-1-3D 1 3 Duplicate 8/11/2008 3.4 J 0.79 0.63 14 J 1.6 2.2 5.3 0.054 0.96 0.17 U 0.17 0.082 5.2 0.019 0.93
RA-JS03-0-1 0 1 8/7/2008 5.8 0.82 1.5 2.9 J 1.4 0.88 1.8 0.029 0.32 0.092 0.0092 0.038 1.8 0.0078 0.31
RA-JS03-1-3 1 3 8/7/2008 0.84 0.43 0.36 2.2 J 1.1 0.73 1.8 0.035 0.35 0.1 U 0.1 0.056 1.9 0.03 0.38
RA-JS04-0-1 0 1 8/7/2008 2.7 0.56 0.47 2.4 0.97 0.64 1.5 0.041 0.3 0.079 U 0.079 0.049 1.6 0.03 0.32
RA-JS04-1-2.5 1 2.5 8/7/2008 2.7 0.46 0.8 2.6 0.87 0.67 2 0.039 0.39 0.083 U 0.083 0.049 2 0.039 0.39
RA-JS05-0-1 0 1 8/7/2008 1.8 0.49 0.65 2.6 J 1.5 0.83 3.7 0.015 0.63 0.2 0.052 0.082 3.5 0.036 0.6
RA-JS05-1-3 1 3 8/7/2008 3.8 0.44 0.95 3.1 1.5 0.84 3.7 0.027 0.66 0.12 U 0.12 0.056 3.5 0.027 0.62
RA-SD01-0-1.5 0 1.5 8/11/2008 3 J 0.47 0.49 1.6 J 0.91 0.6 2.3 0.047 0.44 0.091 U 0.091 0.052 2.3 0.036 0.44
RA-SD01-0-1.5D 0 1.5 Duplicate 8/11/2008 1.7 0.2 0.46 2.1 U 2.3 1.3 2.4 0.062 0.47 0.15 0.02 0.07 2.6 0.033 0.5
RA-SD01-1.5-3 1.5 3 8/11/2008 3.1 J 0.54 0.52 2.4 J 1.2 0.65 4.2 0.05 0.75 0.2 U 0.2 0.083 3.9 0.047 0.71
RA-SD01-1.5-3D 1.5 3 Duplicate 8/11/2008 3.9 J 0.71 0.67 3.8 J 1.3 1 4.7 0.053 0.85 0.13 0.039 0.066 4.3 0.04 0.78
RA-SD02-0-1.5 0 1.5 8/11/2008 2.5 J 0.59 0.47 1.6 J 1 0.65 1 0.043 0.22 0.052 U 0.052 0.038 0.92 0.035 0.21
RA-SD02-0-1.5D 0 1.5 Duplicate 8/11/2008 2.2 J 0.48 0.42 1.3 J 0.67 0.5 1 0.017 0.24 0.024 U 0.056 0.032 1 0.048 0.23
RA-SD02-1.5-3 1.5 3 8/11/2008 2 J 0.65 0.44 1.1 J 1.1 0.6 1.3 0.058 0.28 0.06 U 0.06 0.043 1.2 0.042 0.25
RA-SD02-1.5-3D 1.5 3 Duplicate 8/11/2008 2.3 J 0.56 0.45 1.3 J 1.3 0.68 1.5 0.044 0.32 0.065 0.049 0.048 1.8 0.047 0.37
RA-SD02-1.5-3D2 1.5 3 Duplicate 8/11/2008 2.2 J 0.51 0.42 1.6 J 1.1 0.59 1.8 0.05 0.36 0.061 0.037 0.044 1.8 0.043 0.36

Notes:
ft bgs - feet below ground surface
pCi/g = picocuries per gram
MDC = Minimum Detectable Concentration
TPU = Total Propagated Uncertainty
U = indicates the isotope was analyzed for but not detected at or above the stated limit.
J = indicates an estimated value

DateDuplicateSample ID
Depth (ft bgs) Uranium-238 (pCi/g)Uranium-235 (pCi/g)Uranium-234 (pCi/g)Radium-228 (pCi/g)Radium-226 (pCi/g)
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Table 2-9 Former Laydown Yard Soil Radionuclide Results
Former Laydown Yard

Sierrita Mine

Top Bottom Result MDC TPU Result MDC TPU Result MDC TPU Result MDC TPU Result MDC TPU
EM-JS02-0-1 0 1 8/1/2008 3 0.31 0.74 3.7 J 1.5 0.96 2.1 0.043 0.41 0.13 0.034 0.062 2.5 0.043 0.47
EM-JS02-1-3 1 3 8/1/2008 3 0.44 0.81 4 2.3 1.7 4.5 0.046 0.82 0.2 0.021 0.085 4.4 0.058 0.81
EM-JS06-0-1 0 1 8/13/2008 2.9 0.53 0.49 2.1 J 0.86 0.63 1.9 0.031 0.39 0.094 0.036 0.054 1.9 0.037 0.38
EM-JS06-1-3 1 3 8/13/2008 1.3 J 0.28 0.4 1.5 0.8 0.49 5.5 0.015 0.96 0.23 0.018 0.086 5.5 0.035 0.96
EM-JS06-5-7 5 7 8/13/2008 1.8 J 0.44 0.54 1.9 J 0.93 0.67 2.4 0.039 0.47 0.086 0.019 0.052 2 0.017 0.41
EM-JS06-10-11 10 11 8/13/2008 1.4 J 0.21 0.38 4.6 J 1.4 1.2 4.4 0.016 0.79 0.19 0.049 0.079 5 0.037 0.89
EM-JS07-0-1 0 1 8/13/2008 4.6 0.29 1.1 1.9 0.92 0.58 2.8 0.065 0.51 0.19 0.064 0.084 2.5 0.054 0.47
EM-JS07-1-3 1 3 8/13/2008 2 J 0.25 0.59 1.6 J 0.99 0.62 3.2 0.016 0.59 0.16 0.037 0.073 3.7 0.031 0.67
EM-JS07-5-7 5 7 8/13/2008 2.3 J 0.36 0.6 2.1 J 1.2 0.78 2.8 0.038 0.52 0.14 0.037 0.068 2.7 0.032 0.51
EM-JS07-10-12 10 12 8/13/2008 1.4 J 0.4 0.49 1.8 J 0.99 0.66 3.6 0.045 0.68 0.12 0.052 0.068 3.3 0.037 0.64
EM-JS07-15-16 15 16 8/13/2008 5 J 0.61 0.77 4.2 J 1.1 0.93 12 0.056 2.1 0.47 0.023 0.15 13 0.019 2.2
EM-JS08-0-1 0 1 8/12/2008 1.9 0.43 0.61 1.6 J 0.87 0.63 1.2 0.034 0.25 0.055 0.049 0.042 1.2 0.072 0.25
EM-JS08-1-3 1 3 8/12/2008 2.9 J 0.52 0.49 1.1 J 0.71 0.6 0.93 0.026 0.18 0.042 0.031 0.029 0.97 0.021 0.19
EM-JS08-1-3D 1 3 Duplicate 8/12/2008 2.5 J 0.59 0.47 1.9 J 1.1 0.67 1 0.053 0.22 0.063 U 0.075 0.053 0.96 0.038 0.21
EM-JS08-5-7 5 7 8/12/2008 1 J 0.34 0.41 2.5 J 1.1 0.76 2.8 0.069 0.54 0.22 0.051 0.094 2.8 0.058 0.54
EM-JS08-10-12 10 12 8/12/2008 3.4 J 0.27 0.86 1.8 J 0.96 0.75 12 0.095 2.1 0.57 0.068 0.17 12 0.044 2.1

Notes:
ft bgs - feet below ground surface
pCi/g = picocuries per gram
MDC = Minimum Detectable Concentration
TPU = Total Propagated Uncertainty
U = indicates the isotope was analyzed for but not detected at or above the stated limit.
J = indicates an estimated value

Sample ID Duplicate Date
Depth (ft bgs) Uranium-238 (pCi/g)Uranium-235 (pCi/g)Uranium-234 (pCi/g)Radium-228 (pCi/g)Radium-226 (pCi/g)
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Table 2-10 Former Rhenium Ponds Soil Radionuclide Results
Former Rhenium Ponds

Sierrita Mine

Top Bottom Result MDC TPU Result MDC TPU Result MDC TPU Result MDC TPU Result MDC TPU
RP-JS01-0-1 0 1 8/12/2008 1.9 0.49 0.65 1.4 J 1.1 0.53 1.3 0.043 0.28 0.18 U 0.18 0.077 1.2 0.032 0.26
RP-JS01-1-3 1 3 8/12/2008 2.6 J 0.55 0.47 1.6 J 1.2 0.64 1.4 0.041 0.29 0.084 U 0.084 0.051 1.2 0.016 0.26
RP-JS01-5-7 5 7 8/12/2008 1.6 0.32 0.54 0.82 J 0.77 0.4 0.7 0.063 0.19 0.042 U 0.06 0.044 0.8 0.057 0.21
RP-JS01-10-12 10 12 8/12/2008 2.8 J 0.69 0.53 1.9 J 1.3 0.77 1.2 0.016 0.21 0.057 0.0081 0.027 1.2 0.0069 0.21
RP-JS01-15-17 15 17 8/12/2008 2.5 J 0.51 0.45 1.9 J 1 0.67 2 0.018 0.35 0.1 0.029 0.041 2.1 0.025 0.35
RP-JS02-1-3 1 3 8/12/2008 2.6 J 0.43 0.79 1.7 J 1 0.74 1 0.033 0.19 0.046 0.0096 0.027 0.94 0.03 0.18
RP-JS02-1-3D 1 3 Duplicate 8/12/2008 0.71 J 0.51 0.4 1.8 J 1.6 0.87 1 0.025 0.19 0.051 0.021 0.028 0.98 0.018 0.18
RP-JS02-5-7 5 7 8/12/2008 1.5 0.65 0.69 1.5 J 1.2 0.71 1.3 0.084 0.27 0.075 U 0.075 0.049 1.4 0.06 0.28
RP-JS02-10-12 10 12 8/12/2008 2.5 J 0.49 0.45 1.6 J 1.2 0.66 3.1 0.054 0.56 0.11 U 0.11 0.058 3.2 0.044 0.59
RP-JS02-15-17 15 17 8/12/2008 2.8 J 0.71 0.52 1.5 J 1.2 0.71 2 0.049 0.4 0.1 U 0.1 0.058 1.9 0.049 0.38

Notes:
ft bgs - feet below ground surface
pCi/g = picocuries per gram
MDC = Minimum Detectable Concentration
TPU = Total Propagated Uncertainty
U = indicates the isotope was analyzed for but not detected at or above the stated limit.
J = indicates an estimated value

DateDuplicateSample ID
Depth (ft bgs) Uranium-238 (pCi/g)Uranium-235 (pCi/g)Uranium-234 (pCi/g)Radium-228 (pCi/g)Radium-226 (pCi/g)
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Table 3-1
Field Duplicate Summary

Sierrita Mine

Parameters Sample
Result

Field 
Duplicate 

Result
 Sample MDC

Field 
Duplicate 

MDC

5 x Sample 
MDC

5 x Field 
Duplicate 

MDC
AD RPD

(%) Qualification

Top Bottom

EM-JS08-1-3 /
EM-JS08-1-3D

RP-JS02-1-3 /
RP-JS02-1-3D

RA-JS02-0-1 / 
RA-JS02-0-1D

RA-JS02-1-3 /
RA-JS02-1-3D

RA-SD01-0-1.5 /
RA-SD01-0-1.5D

RA-SD01-1.5-3 /
RA-SD01-1.5-3D

RA-SD02-0-1.5 /
RA-SD02-0-1.5D

RA-SD02-1.5-3 /
RA-SD02-1.5-3D

RA-SD02-1.5-3 /
RA-SD02-1.5-3D2

Notes:
ft bgs - feet below ground surface
MDC = Minimum Detectable Concentration
AD = Absolute Difference
RPD = Relative Percent Difference:  [(difference)/(average)]*100
pCi/g = picocuries per gram
J = Indicates an estimated value
NC = Not calculated; RPD values were not calculated for non-detects or trace values
U = The analyte was not positively identified above the MDC

Radium-226

Radium-228

Uranium-234

Uranium-238

Uranium-235

Uranium-238

Radium-226

Radium-228

Uranium-234

Uranium-235

Uranium-238

Radium-226

Radium-228

Uranium-234

Uranium-235

Uranium-238

Uranium-235

Uranium-238

Radium-226

Radium-228

Uranium-234

Uranium-235

Uranium-234

Uranium-235

Uranium-238

Radium-226

Radium-228

Uranium-234

Radium-228

Uranium-234

Uranium-235

Uranium-238

Radium-226

Radium-228

Radium-226

Radium-228

Uranium-234

Uranium-235

Uranium-238

Radium-226

1.2 1.8 0.042 0.043 0.21 0.22 NC 40.0%

32.3%

0.06 U 0.061 0.06 0.037 0.30 0.19 0.001 NC

0.5 NC

1.3 1.8 0.058 0.05 0.29 0.25 NC

1.1 J 1.6 J 1.1 1.1 5.50 5.50

2 J 2.2 J 0.65 0.51 3.25 2.55 0.2 NC

NC

1.2 1.8 0.042 0.047 0.21 0.24 NC 40.0%

NC 14.3%

0.06 U 0.065 0.06 0.049 0.30 0.25 0.005

1.3 1.5 0.058 0.044 0.29 0.22

1.1 J 1.3 J 1.1 1.3 5.50 6.50 0.2 NC

8.3%

2 J 2.3 J 0.65 0.56 3.25 2.80 0.3 NC

0.028 NC

0.92 1 0.035 0.048 0.18 0.24 NC

0.052 U 0.024 U 0.052 0.056 0.26 0.28

1 1 0.043 0.017 0.22 0.09 NC 0.0%

NC

1.6 J 1.3 J 1 0.67 5.00 3.35 0.3 NC

NC 9.8%

2.5 J 2.2 J 0.59 0.48 2.95 2.40 0.3

3.9 4.3 0.047 0.04 0.24 0.20

0.2 U 0.13 0.2 0.039 1.00 0.20 0.07 NC

NC

4.2 4.7 0.05 0.053 0.25 0.27 NC 11.2%

NC 22.9%

2.4 J 3.8 J 1.2 1.3 6.00 6.50 1.4

3.1 J 3.9 J 0.54 0.71 2.70 3.55

2.3 2.6 0.036 0.033 0.18 0.17 NC 12.2%

4.3%

0.091 U 0.15 0.091 0.02 0.46 0.10 0.059 NC

0.5 NC

2.3 2.4 0.047 0.062 0.24 0.31 NC

1.6 J 2.1 U 0.91 2.3 4.55 11.50

3 J 1.7 0.47 0.20 2.35 1.00 NC 43.3%

NC

3.8 5.2 0.063 0.019 0.32 0.10 NC 31.1%

NC 33.0%

0.19 0.17 U 0.051 0.17 0.26 0.85 0.02

3.8 5.3 0.048 0.054 0.24 0.27

J

8.9 14 J 2.7 1.6 13.50 8.00 5.1 NC

4.9%

1.5 3.4 J 0.35 0.79 1.75 3.95 1.9 NC

0.078 NC

2.1 2 0.034 0.043 0.17 0.22 NC

0.082 U 0.16 0.082 0.057 0.41 0.29

2 1.9 0.051 0.043 0.26 0.22 NC 5.1%

NC

2 J 2.6 J 1.5 1.3 7.50 6.50 0.6 NC

NC 4.2%

3.4 J 3.2 J 0.85 0.67 4.25 3.35 0.2

8/11/2008 0 1

0.94 0.98 0.03 0.018 0.15 0.09

2.6 0.71 J 0.43 0.51

8/11/2008 1 3

8/12/2008 1 3

8/11/2008 1.5 3

8/11/2008 0 1.5

8/11/2008 1.5 3

NC

8/11/2008 1.5 3

2.15 2.55 1.89

8/11/2008 0 1.5

1.8 J 1 1.6 5.00 8.00 0.1

0.046 0.051 0.0096 0.021 0.048

1 1 0.033 0.025

Uranium-235

Uranium-238

NC 0.0%0.17 0.13

NC J

1.7 J

NC 1.0%

NC 7.3%

0.0210.031 0.075 0.155 0.38

0.97 0.96 0.021 0.038 0.11 0.19

NC

3.55 5.50

0.93 1 0.026 0.053 0.13 0.27

0.042

0.105 0.005 NC

Uranium-234

NC

0.8 NC

2.9 J 2.5 J 0.52

Radium-228 1.9 J 0.71 1.1

8/12/2008 1 3

0.59

1.1 J

0.063 U

Radionuclides (pCi/g)

Sample ID /
Field Duplicate ID Sample Date

Depth (ft bgs)

0.4Radium-226 2.60 2.95
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           ALS Paragon 

 

 
Gamma Spectroscopy 

Case Narrative 
 

Freeport McMoRan Sierrita 
FMI-VRP 

Work Order Number:  0812175 
 
1. The following report consists of analytical results for 18 soil samples received by ALS Paragon on 

12/17/08. 
 
2. The samples were prepared according to procedure SOP739R9.  Samples 0812175-4, -12, -13, -14,    

-15, -16, and -18 were sealed in steel cans on 12/24/08 and stored for at least 21 days to allow 222Rn 
to approach equilibrium with its progeny.  The degree of in-growth achieved prior to analysis on 
01/14/09 is at least 97.8%.  Conservatively, assuming a radon emanation efficiency of approximately 
50% the effective radon progeny in-growth for these samples would be greater than 98.9%.  The 
remaining samples in the work order were packed in standard 100 gram geometry and analyzed for 
228Ra only. 

 
3. The samples were analyzed for the presence of gamma emitting radionuclides according to procedure 

SOP713R10.  The analyses were completed on 01/14/09. 
 
4. The results for these samples are reported on a “Dry Weight” basis in units of pCi/gram. 
 
5. Sample volumes were insufficient to allow preparation of duplicates.  A duplicate analysis of sample 

0812175-2 was performed in lieu of prepared duplicates. 
 
6. ALS Paragon has observed a reproducible low bias in 226Ra results (about -30% for the geometry in 

question) when using a mixed gamma source for the calibration of HPGe detectors.  This bias is 
eliminated by calibration using a NIST traceable 226Ra source in the same geometry and configuration 
as the associated samples.  

 
7. The library used for calibration and analysis for samples 0812175-4, -12, -13, -14, -15, -16, and -18 

employs multiple peaks for the 226Ra progeny, 214Pb (352 and 295 keV) and 214Bi (609 and 1120 keV).  
Using these peaks avoids the use of the problematic 226Ra photo-peak at 186 keV, which suffers from 
poorly resolvable interference from 235U at the same energy.  Final activity results for 226Ra are 
calculated, using the uncertainty-weighted mean of the activities for the four photo-peaks, by the 
Seeker gamma spectroscopy software assuming secular equilibrium. 
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Paragon OrderNum: 0812175
Client Name: Freeport McMoRan Sierrita

Client Project Name: FMI-VRP
Client Project Number:

Client PO Number: OJ08VT

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Paragon

0812175-1CP-JS-03-0-1 SOIL 14-Jul-08 9:00
0812175-2CP-JS-03-1-3 SOIL 14-Jul-08 9:00
0812175-3CP-JS-03-5-7 SOIL 14-Jul-08 9:07
0812175-4CP-M04-5-5.4 SOIL 11-Jul-08 10:15
0812175-5E-JS-02-0-1 SOIL 14-Jul-08 10:33
0812175-6E-JS-02-1-3 SOIL 14-Jul-08 10:33
0812175-7E-JS-01-0-1 SOIL 14-Jul-08 10:58
0812175-8E-JS-01-1-3 SOIL 14-Jul-08 10:58
0812175-9E-JS-01-5-7 SOIL 14-Jul-08 11:11
0812175-10EV-JS-01-0-1 SOIL 14-Jul-08 13:52
0812175-11EV-JS-01-1-3 SOIL 14-Jul-08 13:52
0812175-12CP-M04-1-2.5 SOIL 11-Jul-08 9:57
0812175-13CP-O03-0-1 SOIL 11-Jul-08 10:52
0812175-14CP-O03-1-3 SOIL 11-Jul-08 10:52
0812175-15CP-M06-0-1 SOIL 11-Jul-08 12:56
0812175-16CP-M06-1-3 SOIL 11-Jul-08 12:56
0812175-17CP-JS-02-0-1 SOIL 11-Jul-08 13:20
0812175-18CP-N08-0-1 SOIL 11-Jul-08 13:55
0812175-19CP-N08-1-3 SOIL 11-Jul-08 13:55
0812175-20CP-N08-5-7 SOIL 11-Jul-08 14:00

Page 1 of 1
Thursday, January 29, 2009Date Printed:LIMS Version:  6.238A

ALS Paragon
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
Ra-228

Final Aliquot: 97.8 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Lab ID: GS090106-2MB

Date Analyzed: 13-Jan-09

Date Collected: 24-Dec-08

Sample Matrix: SOIL

Date Prepared: 24-Dec-08

Prep Batch: GS090106-2

Run ID: GS090106-2A
QCBatchID: GS090106-2-1 Result Units: pCi/g

File Name:090086d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 U0.680.019 +/- 0.35 1

Data Package ID: GSS0812175-1

Page 2 of 3Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
RA226.LIB

Final Aliquot: 199 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Lab ID: GS090109-2MB

Date Analyzed: 14-Jan-09

Date Collected: 24-Dec-08

Sample Matrix: SOIL

Date Prepared: 24-Dec-08

Prep Batch: GS090109-2

Run ID: GS090109-2A
QCBatchID: GS090109-2-1 Result Units: pCi/g

File Name:090073d09A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 U0.38-0.070 +/- 0.19 1

Data Package ID: GSS0812175-1

Page 1 of 3Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
RA228.LIB

Final Aliquot: 199 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Lab ID: GS090109-2MB

Date Analyzed: 14-Jan-09

Date Collected: 24-Dec-08

Sample Matrix: SOIL

Date Prepared: 24-Dec-08

Prep Batch: GS090109-2

Run ID: GS090109-2A
QCBatchID: GS090109-2-1 Result Units: pCi/g

File Name:090073d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 U0.650.081 +/- 0.34 1

Data Package ID: GSS0812175-1

Page 3 of 3Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

ANALYTICAL

Final Aliquot: 100 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Lab ID: GS090106-2LCS

Date Analyzed: 13-Jan-09

Date Collected: 24-Dec-08

Sample Matrix: SOIL

Date Prepared: 24-Dec-08

Prep Batch: GS090106-2

Run ID: GS090106-2A
QCBatchID: GS090106-2-1 Result Units: pCi/g

File Name:090029d08

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Am-241 1130 132 2.85 P986 114 85 - 115+/-14596-10-2

Co-60 462 54.2 1.21 P457 101 85 - 115+/-10198-40-0

Cs-137 377 44.3 1.56 P374 101 85 - 115+/-10045-97-3

Data Package ID: GSS0812175-1

Page 1 of 3Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Lab ID: GS090109-2ALCS

Date Analyzed: 14-Jan-09

Date Collected: 24-Dec-08

Sample Matrix: SOIL

Date Prepared: 24-Dec-08

Prep Batch: GS090109-2

Run ID: GS090109-2A
QCBatchID: GS090109-2-1 Result Units: pCi/g

File Name:090037d08

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 459 53.7 2.34 P,M3470 97.5 85 - 115+/-13982-63-3

Data Package ID: GSS0812175-1

Page 2 of 3Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

ANALYTICAL

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Lab ID: GS090109-2LCS

Date Analyzed: 14-Jan-09

Date Collected: 24-Dec-08

Sample Matrix: SOIL

Date Prepared: 24-Dec-08

Prep Batch: GS090109-2

Run ID: GS090109-2A
QCBatchID: GS090109-2-1 Result Units: pCi/g

File Name:090081d03

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Am-241 480 57.3 12.2 P462 104 85 - 115+/-14596-10-2

Co-60 211 24.8 0.934 P214 98.4 85 - 115+/-10198-40-0

Cs-137 179 21.1 1.31 P175 102 85 - 115+/-10045-97-3

Data Package ID: GSS0812175-1

Page 3 of 3Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon

14



Gamma Spectroscopy Results
PAI 713 Rev 10

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 100 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: CP-JS-03-1-3

Lab ID: 0812175-2DUP

Date Analyzed: 13-Jan-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090106-2

Run ID: GS090106-2A
QCBatchID: GS090106-2-1

Result Units: pCi/g
File Name:090062d09

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-228 0.72 2.13 M315262-20-1 1.6 +/- 0.622.3 +/- 0.64

Data Package ID: GSS0812175-1

Page 1 of 1Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 94.8 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: CP-JS-03-0-1

Lab ID: 0812175-1

Date Analyzed: 13-Jan-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090106-2

Run ID: GS090106-2A
QCBatchID: GS090106-2-1

Result Units: pCi/g
File Name:090056d02

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 0.872.3 +/- 0.6115262-20-1 1

Data Package ID: GSS0812175-1

Page 1 of 25Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 100 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: CP-JS-03-1-3

Lab ID: 0812175-2

Date Analyzed: 13-Jan-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090106-2

Run ID: GS090106-2A
QCBatchID: GS090106-2-1

Result Units: pCi/g
File Name:090057d02

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 TI0.892.3 +/- 0.6415262-20-1 1

Data Package ID: GSS0812175-1

Page 2 of 25Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Sample Duplicate Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 100 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: CP-JS-03-1-3

Lab ID: 0812175-2DUP

Date Analyzed: 13-Jan-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090106-2

Run ID: GS090106-2A
QCBatchID: GS090106-2-1

Result Units: pCi/g
File Name:090062d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 M31.31.6 +/- 0.62 1

Data Package ID: GSS0812175-1

Page 1 of 1Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 120 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: CP-JS-03-5-7

Lab ID: 0812175-3

Date Analyzed: 13-Jan-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090106-2

Run ID: GS090106-2A
QCBatchID: GS090106-2-1

Result Units: pCi/g
File Name:090025d08

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 G0.742.0 +/- 0.5215262-20-1 1

Data Package ID: GSS0812175-1

Page 3 of 25Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 185 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: CP-M04-5-5.4

Lab ID: 0812175-4

Date Analyzed: 14-Jan-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-2

Run ID: GS090109-2A
QCBatchID: GS090109-2-1

Result Units: pCi/g
File Name:090067d02A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.574.0 +/- 0.6113982-63-3 1

Data Package ID: GSS0812175-1

Page 4 of 25Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 185 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: CP-M04-5-5.4

Lab ID: 0812175-4

Date Analyzed: 14-Jan-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-2

Run ID: GS090109-2A
QCBatchID: GS090109-2-1

Result Units: pCi/g
File Name:090067d02

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,TI1.12.5 +/- 0.7215262-20-1 1

Data Package ID: GSS0812175-1

Page 5 of 25Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 99.4 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: E-JS-02-0-1

Lab ID: 0812175-5

Date Analyzed: 13-Jan-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090106-2

Run ID: GS090106-2A
QCBatchID: GS090106-2-1

Result Units: pCi/g
File Name:090061d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M31.02.7 +/- 0.7115262-20-1 1

Data Package ID: GSS0812175-1

Page 6 of 25Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 104 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: E-JS-02-1-3

Lab ID: 0812175-6

Date Analyzed: 13-Jan-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090106-2

Run ID: GS090106-2A
QCBatchID: GS090106-2-1

Result Units: pCi/g
File Name:090068d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M31.02.0 +/- 0.6315262-20-1 1

Data Package ID: GSS0812175-1

Page 7 of 25Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 98.1 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: E-JS-01-0-1

Lab ID: 0812175-7

Date Analyzed: 13-Jan-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090106-2

Run ID: GS090106-2A
QCBatchID: GS090106-2-1

Result Units: pCi/g
File Name:090058d02

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 0.881.4 +/- 0.5015262-20-1 1

Data Package ID: GSS0812175-1

Page 8 of 25Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 80.6 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: E-JS-01-5-7

Lab ID: 0812175-9

Date Analyzed: 13-Jan-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090106-2

Run ID: GS090106-2A
QCBatchID: GS090106-2-1

Result Units: pCi/g
File Name:090026d08

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G1.22.2 +/- 0.6615262-20-1 1

Data Package ID: GSS0812175-1

Page 9 of 25Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 79.2 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: EV-JS-01-0-1

Lab ID: 0812175-10

Date Analyzed: 13-Jan-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090106-2

Run ID: GS090106-2A
QCBatchID: GS090106-2-1

Result Units: pCi/g
File Name:090083d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 G0.881.9 +/- 0.5915262-20-1 1

Data Package ID: GSS0812175-1

Page 10 of 25Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 194 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: CP-M04-1-2.5

Lab ID: 0812175-12

Date Analyzed: 14-Jan-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-2

Run ID: GS090109-2A
QCBatchID: GS090109-2-1

Result Units: pCi/g
File Name:090078d03A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.562.3 +/- 0.4213982-63-3 1

Data Package ID: GSS0812175-1

Page 11 of 25Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 194 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: CP-M04-1-2.5

Lab ID: 0812175-12

Date Analyzed: 14-Jan-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-2

Run ID: GS090109-2A
QCBatchID: GS090109-2-1

Result Units: pCi/g
File Name:090078d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,TI1.11.5 +/- 0.6015262-20-1 1

Data Package ID: GSS0812175-1

Page 12 of 25Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 207 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: CP-O03-0-1

Lab ID: 0812175-13

Date Analyzed: 14-Jan-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-2

Run ID: GS090109-2A
QCBatchID: GS090109-2-1

Result Units: pCi/g
File Name:090035d08A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.442.1 +/- 0.3813982-63-3 1

Data Package ID: GSS0812175-1

Page 13 of 25Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 207 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: CP-O03-0-1

Lab ID: 0812175-13

Date Analyzed: 14-Jan-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-2

Run ID: GS090109-2A
QCBatchID: GS090109-2-1

Result Units: pCi/g
File Name:090035d08

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 0.902.0 +/- 0.5215262-20-1 1

Data Package ID: GSS0812175-1

Page 14 of 25Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 233 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: CP-O03-1-3

Lab ID: 0812175-14

Date Analyzed: 14-Jan-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-2

Run ID: GS090109-2A
QCBatchID: GS090109-2-1

Result Units: pCi/g
File Name:090071d09A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.503.3 +/- 0.5213982-63-3 1

Data Package ID: GSS0812175-1

Page 15 of 25Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 233 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: CP-O03-1-3

Lab ID: 0812175-14

Date Analyzed: 14-Jan-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-2

Run ID: GS090109-2A
QCBatchID: GS090109-2-1

Result Units: pCi/g
File Name:090071d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 0.832.4 +/- 0.6115262-20-1 1

Data Package ID: GSS0812175-1

Page 16 of 25Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 173 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: CP-M06-0-1

Lab ID: 0812175-15

Date Analyzed: 14-Jan-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-2

Run ID: GS090109-2A
QCBatchID: GS090109-2-1

Result Units: pCi/g
File Name:090068d02A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 G0.471.3 +/- 0.2913982-63-3 1

Data Package ID: GSS0812175-1

Page 17 of 25Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 173 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: CP-M06-0-1

Lab ID: 0812175-15

Date Analyzed: 14-Jan-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-2

Run ID: GS090109-2A
QCBatchID: GS090109-2-1

Result Units: pCi/g
File Name:090068d02

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 G0.901.2 +/- 0.4515262-20-1 1

Data Package ID: GSS0812175-1

Page 18 of 25Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 195 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: CP-M06-1-3

Lab ID: 0812175-16

Date Analyzed: 14-Jan-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-2

Run ID: GS090109-2A
QCBatchID: GS090109-2-1

Result Units: pCi/g
File Name:090079d03A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.521.0 +/- 0.2813982-63-3 1

Data Package ID: GSS0812175-1

Page 19 of 25Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 195 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: CP-M06-1-3

Lab ID: 0812175-16

Date Analyzed: 14-Jan-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-2

Run ID: GS090109-2A
QCBatchID: GS090109-2-1

Result Units: pCi/g
File Name:090079d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,TI1.21.6 +/- 0.6415262-20-1 1

Data Package ID: GSS0812175-1

Page 20 of 25Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 74.9 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: CP-JS-02-0-1

Lab ID: 0812175-17

Date Analyzed: 13-Jan-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090106-2

Run ID: GS090106-2A
QCBatchID: GS090106-2-1

Result Units: pCi/g
File Name:090069d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.61.9 +/- 0.8515262-20-1 1

Data Package ID: GSS0812175-1

Page 21 of 25Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 194 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: CP-N08-0-1

Lab ID: 0812175-18

Date Analyzed: 14-Jan-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-2

Run ID: GS090109-2A
QCBatchID: GS090109-2-1

Result Units: pCi/g
File Name:090036d08A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.421.5 +/- 0.3113982-63-3 1

Data Package ID: GSS0812175-1

Page 22 of 25Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 194 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: CP-N08-0-1

Lab ID: 0812175-18

Date Analyzed: 14-Jan-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-2

Run ID: GS090109-2A
QCBatchID: GS090109-2-1

Result Units: pCi/g
File Name:090036d08

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 0.721.6 +/- 0.4715262-20-1 1

Data Package ID: GSS0812175-1

Page 23 of 25Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 88.5 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: CP-N08-1-3

Lab ID: 0812175-19

Date Analyzed: 13-Jan-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090106-2

Run ID: GS090106-2A
QCBatchID: GS090106-2-1

Result Units: pCi/g
File Name:090059d02

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 TI0.963.0 +/- 0.8015262-20-1 1

Data Package ID: GSS0812175-1

Page 24 of 25Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 99.6 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: CP-N08-5-7

Lab ID: 0812175-20

Date Analyzed: 13-Jan-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090106-2

Run ID: GS090106-2A
QCBatchID: GS090106-2-1

Result Units: pCi/g
File Name:090084d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,TI1.22.4 +/- 0.7815262-20-1 1

Data Package ID: GSS0812175-1

Page 25 of 25Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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           ALS Paragon 

 

 
Isotopic Uranium 

Case Narrative 
 

Freeport McMoRan Sierrita 
FMI-VRP 

Work Order Number:  0812175 
 

 
1. This report consists of the analytical results for 20 soil samples received by ALS Paragon on 

12/17/08. 
 
2. These samples were prepared according to procedures SOP336R0, SOP773R10, and SOP778R12.  

Due to potential matrix interference, a reduce aliquot of ~1 g was taken on all samples.  To ensure the 
proper oxidation sate of Pu and to prevent bleed-through, 3 drops of NaNO2 were added to all 
samples. 

 
3. The samples were analyzed for the presence of isotopic uranium according to procedure SOP714R11.  

The analyses were completed on 01/23/09. 
 
4. The isotopic analysis results for these samples are reported on a ‘dry weight’ basis in units of 

pCi/gram.   
 
5. This analytical method quantifies U-235 alpha activity in a specific region of interest corresponding 

to emission energies between those of U-234 and U-238.  A potential limitation of this method is 
that measurable amounts of U-234 in the sample may cause a small amount of characteristic activity 
in the U-235 region of interest due to poorly resolved alpha activity at the boundary between the two 
regions.  To minimize the potential for a high bias in the U-235 analytical results, the U-235 region of 
interest has been narrowed and limited to a lower energy region.  An 85.1% abundance correction has 
been made to the final U-235 results.  

 
6. No further anomalous situations were encountered during the preparation or analysis of these 

samples.  All remaining quality control criteria were met. 
 

1





Paragon OrderNum: 0812175
Client Name: Freeport McMoRan Sierrita

Client Project Name: FMI-VRP
Client Project Number:

Client PO Number: OJ08VT

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Paragon

0812175-1CP-JS-03-0-1 SOIL 14-Jul-08 9:00
0812175-2CP-JS-03-1-3 SOIL 14-Jul-08 9:00
0812175-3CP-JS-03-5-7 SOIL 14-Jul-08 9:07
0812175-4CP-M04-5-5.4 SOIL 11-Jul-08 10:15
0812175-5E-JS-02-0-1 SOIL 14-Jul-08 10:33
0812175-6E-JS-02-1-3 SOIL 14-Jul-08 10:33
0812175-7E-JS-01-0-1 SOIL 14-Jul-08 10:58
0812175-8E-JS-01-1-3 SOIL 14-Jul-08 10:58
0812175-9E-JS-01-5-7 SOIL 14-Jul-08 11:11
0812175-10EV-JS-01-0-1 SOIL 14-Jul-08 13:52
0812175-11EV-JS-01-1-3 SOIL 14-Jul-08 13:52
0812175-12CP-M04-1-2.5 SOIL 11-Jul-08 9:57
0812175-13CP-O03-0-1 SOIL 11-Jul-08 10:52
0812175-14CP-O03-1-3 SOIL 11-Jul-08 10:52
0812175-15CP-M06-0-1 SOIL 11-Jul-08 12:56
0812175-16CP-M06-1-3 SOIL 11-Jul-08 12:56
0812175-17CP-JS-02-0-1 SOIL 11-Jul-08 13:20
0812175-18CP-N08-0-1 SOIL 11-Jul-08 13:55
0812175-19CP-N08-1-3 SOIL 11-Jul-08 13:55
0812175-20CP-N08-5-7 SOIL 11-Jul-08 14:00

Page 1 of 1
Thursday, January 29, 2009Date Printed:LIMS Version:  6.238A

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 11Method Blank Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Lab ID: AS090114-1MB

Date Analyzed: 23-Jan-09

Date Collected: 14-Jan-09

Sample Matrix: SOIL

Date Prepared: 14-Jan-09

Prep Batch: AS090114-1

Run ID: AS090114-1A
QCBatchID: AS090114-1-1 Result Units: pCi/g

File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 714 Rev 11

CASNO Requested
 MDC

ALS Paragon

U-23413966-29-5 U0.0440.028 +/- 0.029 0.1

U-23515117-96-1 U0.0420.0027 +/- 0.024 0.1

U-2387440-61-1 U0.051-0.0014 +/- 0.021 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 90.94.498 4.09 pCi/g 30 - 110 %

Data Package ID: UR0812175-1

Page 1 of 1Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Laboratory Control Sample(s)

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Lab ID: AS090114-1LCS

Date Analyzed: 23-Jan-09

Date Collected: 14-Jan-09

Sample Matrix: SOIL

Date Prepared: 14-Jan-09

Prep Batch: AS090114-1

Run ID: AS090114-1A
QCBatchID: AS090114-1-1 Result Units: pCi/g

File Name:Spectrum #1

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

U-234 4.22 0.747 0.0563 P4.32 97.7 82 - 122+/-13966-29-5

U-238 4.60 0.810 0.0514 P4.48 103 82 - 122+/-7440-61-1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 87.44.498 3.93 pCi/g 30 - 110 %

Data Package ID: UR0812175-1

Page 1 of 1Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Duplicate Sample Results (DER)

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: CP-JS-03-5-7

Lab ID: 0812175-3DUP

Date Analyzed: 23-Jan-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 14-Jan-09

Prep Batch: AS090114-1

Run ID: AS090114-1A
QCBatchID: AS090114-1-1

Result Units: pCi/g
File Name:Spectrum #1

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

U-234 0.45 2.1313966-29-5 3.2 +/- 0.593.6 +/- 0.65

U-235 0.04 2.1315117-96-1 0.21 +/- 0.0820.20 +/- 0.081

U-238 0.36 2.137440-61-1 3.2 +/- 0.593.6 +/- 0.64

Data Package ID: UR0812175-1

Page 1 of 2Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Duplicate Sample Results (DER)

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: CP-M04-1-2.5

Lab ID: 0812175-12DUP

Date Analyzed: 23-Jan-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 14-Jan-09

Prep Batch: AS090114-1

Run ID: AS090114-1A
QCBatchID: AS090114-1-1

Result Units: pCi/g
File Name:Spectrum #1

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

U-234 0.15 2.1313966-29-5 1.9 +/- 0.381.9 +/- 0.37

U-235 0.25 2.13 LT15117-96-1 0.054 +/- 0.0390.069 +/- 0.047

U-238 0.04 2.137440-61-1 1.7 +/- 0.351.8 +/- 0.35

Data Package ID: UR0812175-1

Page 2 of 2Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: CP-JS-03-0-1

Lab ID: 0812175-1

Date Analyzed: 23-Jan-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 14-Jan-09

Prep Batch: AS090114-1

Run ID: AS090114-1A
QCBatchID: AS090114-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0362.6 +/- 0.4913966-29-5 0.1

U-235 0.0480.11 +/- 0.05915117-96-1 0.1

U-238 0.0362.7 +/- 0.507440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 84.44.492 3.79 pCi/g 30 - 110 %

Data Package ID: UR0812175-1

Page 1 of 20Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: CP-JS-03-1-3

Lab ID: 0812175-2

Date Analyzed: 23-Jan-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 14-Jan-09

Prep Batch: AS090114-1

Run ID: AS090114-1A
QCBatchID: AS090114-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0272.3 +/- 0.4213966-29-5 0.1

U-235 LT0.0320.072 +/- 0.04415117-96-1 0.1

U-238 0.0332.2 +/- 0.427440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 92.44.510 4.17 pCi/g 30 - 110 %

Data Package ID: UR0812175-1

Page 2 of 20Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: CP-JS-03-5-7

Lab ID: 0812175-3

Date Analyzed: 23-Jan-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 14-Jan-09

Prep Batch: AS090114-1

Run ID: AS090114-1A
QCBatchID: AS090114-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0303.6 +/- 0.6513966-29-5 0.1

U-235 0.0420.20 +/- 0.08115117-96-1 0.1

U-238 0.0363.6 +/- 0.647440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 84.04.491 3.77 pCi/g 30 - 110 %

Data Package ID: UR0812175-1

Page 3 of 20Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Sample Duplicate Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: CP-JS-03-5-7

Lab ID: 0812175-3DUP

Date Analyzed: 23-Jan-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 14-Jan-09

Prep Batch: AS090114-1

Run ID: AS090114-1A
QCBatchID: AS090114-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-23413966-29-5 0.0303.2 +/- 0.59 0.1

U-23515117-96-1 0.0350.21 +/- 0.082 0.1

U-2387440-61-1 0.0363.2 +/- 0.59 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 84.54.489 3.79 pCi/g 30 - 110 %

Data Package ID: UR0812175-1

Page 1 of 2Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: CP-M04-5-5.4

Lab ID: 0812175-4

Date Analyzed: 23-Jan-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 14-Jan-09

Prep Batch: AS090114-1

Run ID: AS090114-1A
QCBatchID: AS090114-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0343.8 +/- 0.6813966-29-5 0.1

U-235 0.0170.20 +/- 0.07915117-96-1 0.1

U-238 0.0343.8 +/- 0.687440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 85.34.499 3.84 pCi/g 30 - 110 %

Data Package ID: UR0812175-1

Page 4 of 20Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: E-JS-02-0-1

Lab ID: 0812175-5

Date Analyzed: 23-Jan-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 14-Jan-09

Prep Batch: AS090114-1

Run ID: AS090114-1A
QCBatchID: AS090114-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0292.2 +/- 0.4113966-29-5 0.1

U-235 0.0180.12 +/- 0.06115117-96-1 0.1

U-238 0.0152.3 +/- 0.447440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 86.04.513 3.88 pCi/g 30 - 110 %

Data Package ID: UR0812175-1

Page 5 of 20Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: E-JS-02-1-3

Lab ID: 0812175-6

Date Analyzed: 23-Jan-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 14-Jan-09

Prep Batch: AS090114-1

Run ID: AS090114-1A
QCBatchID: AS090114-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0464.6 +/- 0.8313966-29-5 0.1

U-235 0.0190.31 +/- 0.1015117-96-1 0.1

U-238 0.0374.9 +/- 0.877440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 81.64.487 3.66 pCi/g 30 - 110 %

Data Package ID: UR0812175-1

Page 6 of 20Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: E-JS-01-0-1

Lab ID: 0812175-7

Date Analyzed: 23-Jan-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 14-Jan-09

Prep Batch: AS090114-1

Run ID: AS090114-1A
QCBatchID: AS090114-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0601.8 +/- 0.3513966-29-5 0.1

U-235 LT0.0510.097 +/- 0.05515117-96-1 0.1

U-238 0.0581.6 +/- 0.337440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 87.14.500 3.92 pCi/g 30 - 110 %

Data Package ID: UR0812175-1

Page 7 of 20Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: E-JS-01-1-3

Lab ID: 0812175-8

Date Analyzed: 23-Jan-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 14-Jan-09

Prep Batch: AS090114-1

Run ID: AS090114-1A
QCBatchID: AS090114-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0882.1 +/- 0.4313966-29-5 0.1

U-235 LT0.0740.092 +/- 0.06215117-96-1 0.1

U-238 0.0442.5 +/- 0.487440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 70.44.504 3.17 pCi/g 30 - 110 %

Data Package ID: UR0812175-1

Page 8 of 20Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: E-JS-01-5-7

Lab ID: 0812175-9

Date Analyzed: 23-Jan-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 14-Jan-09

Prep Batch: AS090114-1

Run ID: AS090114-1A
QCBatchID: AS090114-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0902.3 +/- 0.4713966-29-5 0.1

U-235 LT0.0630.072 +/- 0.05515117-96-1 0.1

U-238 0.0482.5 +/- 0.517440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 67.54.498 3.04 pCi/g 30 - 110 %

Data Package ID: UR0812175-1

Page 9 of 20Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: EV-JS-01-0-1

Lab ID: 0812175-10

Date Analyzed: 23-Jan-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 14-Jan-09

Prep Batch: AS090114-1

Run ID: AS090114-1A
QCBatchID: AS090114-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0513.8 +/- 0.6813966-29-5 0.1

U-235 0.0190.27 +/- 0.09815117-96-1 0.1

U-238 0.0514.0 +/- 0.727440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 84.74.502 3.81 pCi/g 30 - 110 %

Data Package ID: UR0812175-1

Page 10 of 20Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: EV-JS-01-1-3

Lab ID: 0812175-11

Date Analyzed: 23-Jan-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 14-Jan-09

Prep Batch: AS090114-1

Run ID: AS090114-1A
QCBatchID: AS090114-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0482.4 +/- 0.4613966-29-5 0.1

U-235 0.0350.13 +/- 0.06315117-96-1 0.1

U-238 0.0402.6 +/- 0.487440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 94.04.506 4.23 pCi/g 30 - 110 %

Data Package ID: UR0812175-1

Page 11 of 20Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: CP-M04-1-2.5

Lab ID: 0812175-12

Date Analyzed: 23-Jan-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 14-Jan-09

Prep Batch: AS090114-1

Run ID: AS090114-1A
QCBatchID: AS090114-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0671.9 +/- 0.3713966-29-5 0.1

U-235 LT0.0490.069 +/- 0.04715117-96-1 0.1

U-238 0.0551.8 +/- 0.357440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 87.44.492 3.92 pCi/g 30 - 110 %

Data Package ID: UR0812175-1

Page 12 of 20Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Sample Duplicate Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: CP-M04-1-2.5

Lab ID: 0812175-12DUP

Date Analyzed: 23-Jan-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 14-Jan-09

Prep Batch: AS090114-1

Run ID: AS090114-1A
QCBatchID: AS090114-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-23413966-29-5 0.0361.9 +/- 0.38 0.1

U-23515117-96-1 LT0.0180.054 +/- 0.039 0.1

U-2387440-61-1 0.0411.7 +/- 0.35 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 89.44.479 4.00 pCi/g 30 - 110 %

Data Package ID: UR0812175-1

Page 2 of 2Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: CP-O03-0-1

Lab ID: 0812175-13

Date Analyzed: 23-Jan-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 14-Jan-09

Prep Batch: AS090114-1

Run ID: AS090114-1A
QCBatchID: AS090114-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0722.5 +/- 0.4913966-29-5 0.1

U-235 0.0430.14 +/- 0.06915117-96-1 0.1

U-238 0.0752.7 +/- 0.527440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 79.34.492 3.56 pCi/g 30 - 110 %

Data Package ID: UR0812175-1

Page 13 of 20Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: CP-O03-1-3

Lab ID: 0812175-14

Date Analyzed: 23-Jan-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 14-Jan-09

Prep Batch: AS090114-1

Run ID: AS090114-1A
QCBatchID: AS090114-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0723.1 +/- 0.5613966-29-5 0.1

U-235 0.0440.23 +/- 0.08515117-96-1 0.1

U-238 0.0533.1 +/- 0.567440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 89.54.484 4.02 pCi/g 30 - 110 %

Data Package ID: UR0812175-1

Page 14 of 20Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: CP-M06-0-1

Lab ID: 0812175-15

Date Analyzed: 23-Jan-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 14-Jan-09

Prep Batch: AS090114-1

Run ID: AS090114-1A
QCBatchID: AS090114-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0651.1 +/- 0.2413966-29-5 0.1

U-235 LT0.0560.063 +/- 0.04615117-96-1 0.1

U-238 0.0471.1 +/- 0.237440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 88.84.481 3.98 pCi/g 30 - 110 %

Data Package ID: UR0812175-1

Page 15 of 20Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: CP-M06-1-3

Lab ID: 0812175-16

Date Analyzed: 23-Jan-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 14-Jan-09

Prep Batch: AS090114-1

Run ID: AS090114-1A
QCBatchID: AS090114-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0340.88 +/- 0.2013966-29-5 0.1

U-235 LT0.0340.056 +/- 0.04015117-96-1 0.1

U-238 0.0341.0 +/- 0.227440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 95.04.502 4.28 pCi/g 30 - 110 %

Data Package ID: UR0812175-1

Page 16 of 20Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: CP-JS-02-0-1

Lab ID: 0812175-17

Date Analyzed: 23-Jan-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 14-Jan-09

Prep Batch: AS090114-1

Run ID: AS090114-1A
QCBatchID: AS090114-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.01712 +/- 2.013966-29-5 0.1

U-235 0.0460.74 +/- 0.1915117-96-1 0.1

U-238 0.01712 +/- 2.07440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 83.64.518 3.78 pCi/g 30 - 110 %

Data Package ID: UR0812175-1

Page 17 of 20Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: CP-N08-0-1

Lab ID: 0812175-18

Date Analyzed: 23-Jan-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 14-Jan-09

Prep Batch: AS090114-1

Run ID: AS090114-1A
QCBatchID: AS090114-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0431.5 +/- 0.3213966-29-5 0.1

U-235 LT0.0370.089 +/- 0.05315117-96-1 0.1

U-238 0.0471.8 +/- 0.367440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 88.04.518 3.97 pCi/g 30 - 110 %

Data Package ID: UR0812175-1

Page 18 of 20Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon

31



Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: CP-N08-1-3

Lab ID: 0812175-19

Date Analyzed: 23-Jan-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 14-Jan-09

Prep Batch: AS090114-1

Run ID: AS090114-1A
QCBatchID: AS090114-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0503.9 +/- 0.7013966-29-5 0.1

U-235 0.0360.20 +/- 0.08215117-96-1 0.1

U-238 0.0424.0 +/- 0.717440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 86.44.509 3.90 pCi/g 30 - 110 %

Data Package ID: UR0812175-1

Page 19 of 20Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: CP-N08-5-7

Lab ID: 0812175-20

Date Analyzed: 23-Jan-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 14-Jan-09

Prep Batch: AS090114-1

Run ID: AS090114-1A
QCBatchID: AS090114-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0584.0 +/- 0.7213966-29-5 0.1

U-235 0.0380.18 +/- 0.07915117-96-1 0.1

U-238 0.0444.3 +/- 0.787440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 81.94.489 3.68 pCi/g 30 - 110 %

Data Package ID: UR0812175-1

Page 20 of 20Thursday, January 29, 2009Date Printed:
LIMS Version:  6.238A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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           ALS Paragon 
 

 
Radium-228 by Method 9320 

Case Narrative 
 

Freeport McMoRan Sierrita 
FMI-VRP 

Work Order Number:  0812175 
 
1. This report consists of the analytical results for two soil samples received by ALS Paragon 

on 12/17/08. 
 
2. These samples were prepared according to SW-846 Method 9320, SOP746R8.  Procedure 

9320 was modified as follows:  The chemical yield was determined by ICP-AES 
measurement of the pre and post separation concentration of Ba and Y in these samples. 

 
3. The samples were analyzed for the presence of 228Ra by low background gas flow 

proportional counting of 228Ac, which is the ingrown progeny of 228Ra, according to SOP 
724R10.  The analyses were completed on 01/29/09. 

 
4. The analysis results for these samples are reported on a ‘dry weight’ basis in units of 

pCi/gram. 
 
5. Method 9320 makes no reference to the analysis of soil samples.  The soil samples from this 

work order were initially leached in concentrated nitric acid.  The leachate was then 
processed as a water sample according to the method. 

 
6. ICP-AES measurement of barium concentrations prior to chemical separation for samples 

0812175-8 and -11 showed concentrations less than the amount known to have been added to 
the samples in the form of barium carrier.  To avoid a low bias in the final analytical results 
the known concentration of the carrier was used in chemical yield calculations in lieu of the 
pre-separation measurement.  

 
7. No further anomalous situations were noted during the preparation and analysis of these 

samples.  All remaining quality control criteria were met. 
 
 

1





Paragon OrderNum: 0812175
Client Name: Freeport McMoRan Sierrita

Client Project Name: FMI-VRP
Client Project Number:

Client PO Number: OJ08VT

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Paragon

0812175-1CP-JS-03-0-1 SOIL 14-Jul-08 9:00
0812175-2CP-JS-03-1-3 SOIL 14-Jul-08 9:00
0812175-3CP-JS-03-5-7 SOIL 14-Jul-08 9:07
0812175-4CP-M04-5-5.4 SOIL 11-Jul-08 10:15
0812175-5E-JS-02-0-1 SOIL 14-Jul-08 10:33
0812175-6E-JS-02-1-3 SOIL 14-Jul-08 10:33
0812175-7E-JS-01-0-1 SOIL 14-Jul-08 10:58
0812175-8E-JS-01-1-3 SOIL 14-Jul-08 10:58
0812175-9E-JS-01-5-7 SOIL 14-Jul-08 11:11
0812175-10EV-JS-01-0-1 SOIL 14-Jul-08 13:52
0812175-11EV-JS-01-1-3 SOIL 14-Jul-08 13:52
0812175-12CP-M04-1-2.5 SOIL 11-Jul-08 9:57
0812175-13CP-O03-0-1 SOIL 11-Jul-08 10:52
0812175-14CP-O03-1-3 SOIL 11-Jul-08 10:52
0812175-15CP-M06-0-1 SOIL 11-Jul-08 12:56
0812175-16CP-M06-1-3 SOIL 11-Jul-08 12:56
0812175-17CP-JS-02-0-1 SOIL 11-Jul-08 13:20
0812175-18CP-N08-0-1 SOIL 11-Jul-08 13:55
0812175-19CP-N08-1-3 SOIL 11-Jul-08 13:55
0812175-20CP-N08-5-7 SOIL 11-Jul-08 14:00

Page 1 of 1
Friday, February 13, 2009Date Printed:LIMS Version:  6.244A

ALS Paragon
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Radium-228 Analysis by GFPC

PAI 724 Rev 10Method Blank Results

Prep SOP: PAI 746 Rev 8
Final Aliquot: 0.504 g

Count Time: 250 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Lab ID: RA090120-2MB

Date Analyzed: 29-Jan-09

Date Collected: 20-Jan-09

Sample Matrix: SOIL

Date Prepared: 20-Jan-09

Prep Batch: RA090120-2

Run ID: RA090120-2A
QCBatchID: RA090120-2-1 Result Units: pCi/g

File Name:RAB0129

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 724 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 U2.3-1.0 +/- 1.1 5

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 91.935480 32600 ug 40 - 110 %

YTTRIUM 61.98713 5400 ug 40 - 110 %

Total 56.9 40 - 110 %

Data Package ID: RA0812175-1

Page 1 of 1Friday, February 13, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Radium-228 Analysis by GFPC
PAI 724 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 746 Rev 8
Final Aliquot: 0.504 g

Count Time: 250 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Lab ID: RA090120-2LCS

Date Analyzed: 29-Jan-09

Date Collected: 20-Jan-09

Sample Matrix: SOIL

Date Prepared: 20-Jan-09

Prep Batch: RA090120-2

Run ID: RA090120-2A
QCBatchID: RA090120-2-1 Result Units: pCi/g

File Name:RAB0129

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-228 45.0 13.5 2.13 P46.5 96.7 70 - 130+/-15262-20-1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 90.036940 33300 ug 40 - 110 %

YTTRIUM 67.78713 5900 ug 40 - 110 %

Total 60.9 40 - 110 %

Data Package ID: RA0812175-1

Page 1 of 1Friday, February 13, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Radium-228 Analysis by GFPC
PAI 724 Rev 10
Sample Results

Prep SOP: PAI 746 Rev 8
Final Aliquot: 0.504 g

Count Time: 250 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: E-JS-01-1-3

Lab ID: 0812175-8

Date Analyzed: 29-Jan-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Jan-09

Prep Batch: RA090120-2

Run ID: RA090120-2A
QCBatchID: RA090120-2-1

Result Units: pCi/g
File Name:RAA0129

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 LT2.53.5 +/- 1.715262-20-1 5

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 89.835220 31600 ug 40 - 110 %

YTTRIUM 71.38713 6210 ug 40 - 110 %

Total 64.0 40 - 110 %

Data Package ID: RA0812175-1

Page 1 of 2Friday, February 13, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Radium-228 Analysis by GFPC
PAI 724 Rev 10
Sample Results

Prep SOP: PAI 746 Rev 8
Final Aliquot: 0.507 g

Count Time: 250 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: EV-JS-01-1-3

Lab ID: 0812175-11

Date Analyzed: 29-Jan-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Jan-09

Prep Batch: RA090120-2

Run ID: RA090120-2A
QCBatchID: RA090120-2-1

Result Units: pCi/g
File Name:RAA0129

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 LT2.53.8 +/- 1.715262-20-1 5

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 90.635220 31900 ug 40 - 110 %

YTTRIUM 67.08713 5840 ug 40 - 110 %

Total 60.8 40 - 110 %

Data Package ID: RA0812175-1

Page 2 of 2Friday, February 13, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Paragon OrderNum: 0812175
Client Name: Freeport McMoRan Sierrita

Client Project Name: FMI-VRP
Client Project Number:

Client PO Number: OJ08VT

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Paragon

0812175-1CP-JS-03-0-1 SOIL 14-Jul-08 9:00
0812175-2CP-JS-03-1-3 SOIL 14-Jul-08 9:00
0812175-3CP-JS-03-5-7 SOIL 14-Jul-08 9:07
0812175-4CP-M04-5-5.4 SOIL 11-Jul-08 10:15
0812175-5E-JS-02-0-1 SOIL 14-Jul-08 10:33
0812175-6E-JS-02-1-3 SOIL 14-Jul-08 10:33
0812175-7E-JS-01-0-1 SOIL 14-Jul-08 10:58
0812175-8E-JS-01-1-3 SOIL 14-Jul-08 10:58
0812175-9E-JS-01-5-7 SOIL 14-Jul-08 11:11
0812175-10EV-JS-01-0-1 SOIL 14-Jul-08 13:52
0812175-11EV-JS-01-1-3 SOIL 14-Jul-08 13:52
0812175-12CP-M04-1-2.5 SOIL 11-Jul-08 9:57
0812175-13CP-O03-0-1 SOIL 11-Jul-08 10:52
0812175-14CP-O03-1-3 SOIL 11-Jul-08 10:52
0812175-15CP-M06-0-1 SOIL 11-Jul-08 12:56
0812175-16CP-M06-1-3 SOIL 11-Jul-08 12:56
0812175-17CP-JS-02-0-1 SOIL 11-Jul-08 13:20
0812175-18CP-N08-0-1 SOIL 11-Jul-08 13:55
0812175-19CP-N08-1-3 SOIL 11-Jul-08 13:55
0812175-20CP-N08-5-7 SOIL 11-Jul-08 14:00

Page 1 of 1
Thursday, January 29, 2009Date Printed:LIMS Version:  6.238A

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1

PAI 783 Rev 8Method Blank Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.02 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Lab ID: RE090203-3MB

Date Analyzed: 27-Feb-09

Date Collected: 03-Feb-09

Sample Matrix: SOIL

Date Prepared: 03-Feb-09

Prep Batch: RE090203-3

Run ID: RE090203-3A
QCBatchID: RE090203-3-1 Result Units: pCi/g

File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 783 Rev 8

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 U0.26-0.088 +/- 0.11 1

Data Package ID: RE0812175-1

Page 1 of 1Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.02 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Lab ID: RE090203-3LCS

Date Analyzed: 27-Feb-09

Date Collected: 03-Feb-09

Sample Matrix: SOIL

Date Prepared: 03-Feb-09

Prep Batch: RE090203-3

Run ID: RE090203-3A
QCBatchID: RE090203-3-1 Result Units: pCi/g

File Name:Manual Entry

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 30.4 5.67 0.349 P43.9 69.2 57 - 126+/-13982-63-3

Data Package ID: RE0812175-1

Page 1 of 1Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Matrix Spike Results

Prep SOP: PAI 783
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: E-JS-01-0-1

Lab ID: 0812175-7MS

Date Analyzed: 27-Feb-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-3

Run ID: RE090203-3A
QCBatchID: RE090203-3-1

Result Units: pCi/g
File Name:Manual Entry

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Target 
Nuclide

Matrix 
Spike 

Lab 
Qualifier

Spike 
Added

Control
 Limits

Sample 
Results

MDC % RecCASNO

Ra-226 77.4 1.3 0.503 N44.5 57 - 12617113982-63-3

Data Package ID: RE0812175-1

Page 1 of 1Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Comments:
Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

N - Matrix Spike Recovery outside control limits

Y1 - Chemical Yield in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

P - Matrix Spike Recovery within control limits

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Duplicate Sample Results (DER)

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.02 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: E-JS-01-0-1

Lab ID: 0812175-7DUP

Date Analyzed: 25-Feb-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-3

Run ID: RE090203-3A
QCBatchID: RE090203-3-1

Result Units: pCi/g
File Name:Manual Entry

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-226 0.36 2.1313982-63-3 1.5 +/- 0.521.3 +/- 0.44

Data Package ID: RE0812175-1

Page 1 of 1Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13

10



Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.03 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: CP-JS-03-0-1

Lab ID: 0812175-1

Date Analyzed: 25-Feb-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-3

Run ID: RE090203-3A
QCBatchID: RE090203-3-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.382.5 +/- 0.6613982-63-3 1

Data Package ID: RE0812175-1

Page 1 of 13Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.02 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: CP-JS-03-1-3

Lab ID: 0812175-2

Date Analyzed: 25-Feb-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-3

Run ID: RE090203-3A
QCBatchID: RE090203-3-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.352.1 +/- 0.6013982-63-3 1

Data Package ID: RE0812175-1

Page 2 of 13Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.02 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: CP-JS-03-5-7

Lab ID: 0812175-3

Date Analyzed: 25-Feb-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-3

Run ID: RE090203-3A
QCBatchID: RE090203-3-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.355.3 +/- 1.213982-63-3 1

Data Package ID: RE0812175-1

Page 3 of 13Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: E-JS-02-0-1

Lab ID: 0812175-5

Date Analyzed: 25-Feb-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-3

Run ID: RE090203-3A
QCBatchID: RE090203-3-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.0631.8 +/- 0.5213982-63-3 1

Data Package ID: RE0812175-1

Page 4 of 13Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: E-JS-02-1-3

Lab ID: 0812175-6

Date Analyzed: 25-Feb-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-3

Run ID: RE090203-3A
QCBatchID: RE090203-3-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.424.8 +/- 1.113982-63-3 1

Data Package ID: RE0812175-1

Page 5 of 13Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.03 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: E-JS-01-0-1

Lab ID: 0812175-7

Date Analyzed: 25-Feb-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-3

Run ID: RE090203-3A
QCBatchID: RE090203-3-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.241.3 +/- 0.4413982-63-3 1

Data Package ID: RE0812175-1

Page 6 of 13Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Duplicate Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.02 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: E-JS-01-0-1

Lab ID: 0812175-7DUP

Date Analyzed: 25-Feb-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-3

Run ID: RE090203-3A
QCBatchID: RE090203-3-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 0.411.5 +/- 0.52 1

Data Package ID: RE0812175-1

Page 1 of 1Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.03 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: E-JS-01-1-3

Lab ID: 0812175-8

Date Analyzed: 27-Feb-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-3

Run ID: RE090203-3A
QCBatchID: RE090203-3-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.501.6 +/- 0.5413982-63-3 1

Data Package ID: RE0812175-1

Page 7 of 13Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: E-JS-01-5-7

Lab ID: 0812175-9

Date Analyzed: 27-Feb-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-3

Run ID: RE090203-3A
QCBatchID: RE090203-3-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.412.0 +/- 0.6113982-63-3 1

Data Package ID: RE0812175-1

Page 8 of 13Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: EV-JS-01-0-1

Lab ID: 0812175-10

Date Analyzed: 27-Feb-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-3

Run ID: RE090203-3A
QCBatchID: RE090203-3-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 LT0.170.44 +/- 0.2313982-63-3 1

Data Package ID: RE0812175-1

Page 9 of 13Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.02 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: EV-JS-01-1-3

Lab ID: 0812175-11

Date Analyzed: 27-Feb-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-3

Run ID: RE090203-3A
QCBatchID: RE090203-3-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.333.0 +/- 0.8513982-63-3 1

Data Package ID: RE0812175-1

Page 10 of 13Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon

21



Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.00 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: CP-JS-02-0-1

Lab ID: 0812175-17

Date Analyzed: 27-Feb-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-3

Run ID: RE090203-3A
QCBatchID: RE090203-3-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.462.9 +/- 0.8013982-63-3 1

Data Package ID: RE0812175-1

Page 11 of 13Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: CP-N08-1-3

Lab ID: 0812175-19

Date Analyzed: 27-Feb-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-3

Run ID: RE090203-3A
QCBatchID: RE090203-3-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.474.1 +/- 0.9413982-63-3 1

Data Package ID: RE0812175-1

Page 12 of 13Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812175

Field ID: CP-N08-5-7

Lab ID: 0812175-20

Date Analyzed: 27-Feb-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-3

Run ID: RE090203-3A
QCBatchID: RE090203-3-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.352.3 +/- 0.5913982-63-3 1

Data Package ID: RE0812175-1

Page 13 of 13Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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           ALS Paragon 

 

 
Gamma Spectroscopy 

Case Narrative 
 

Freeport McMoRan Sierrita 
FMI-VRP 

Work Order Number:  0812176 
 
1. The following report consists of analytical results for 18 soil samples received by ALS Paragon on 

12/17/08. 
 
2. These samples were prepared according to procedure SOP739R9.  Samples 0812176-5, -6, -12, and 

-12DUP were sealed in steel cans on 12/24/08 and stored for at least 21 days to allow 222Rn to 
approach equilibrium with its progeny.  The degree of in-growth achieved prior to analysis on 
01/14/09 is at least 97.8%.  Conservatively assuming a radon emanation efficiency of approximately 
50%, the effective radon progeny in-growth for these samples would be greater than 98.9%.  The 
remaining samples in the work order were packed in standard 100 gram geometry and analyzed for 
228Ra only.  

 
3. The samples were analyzed for the presence of gamma emitting radionuclides according to procedure 

SOP713R10.  The analyses were completed on 01/14/09. 
 
4. The results for these samples are reported on a “Dry Weight” basis in units of pCi/gram. 
 
5. Sample volumes were insufficient to allow preparation of duplicates.  A duplicate analysis of sample 

0812176-4, -12, and -13 was performed in lieu of prepared duplicates. 
 
6. ALS Paragon has observed a reproducible low bias in 226Ra results (about -30% for the geometry in 

question) when using a mixed gamma source for the calibration of HPGe detectors for solid samples.  
This bias is eliminated by calibration using a NIST traceable 226Ra source in the same geometry and 
configuration as the samples.  

 
7. The library used for calibration and analysis for samples 0812176-5, -6, -12, and -12DUP employs 

multiple peaks for the 226Ra progeny, 214Pb (352 and 295 keV) and 214Bi (609 and 1120 keV).  Using 
these peaks avoids the use of the problematic 226Ra photo-peak at 186 keV, which suffers from poorly 
resolvable interference from 235U at the same energy.  Final activity results for 226Ra are calculated, 
using the uncertainty-weighted mean of the activities for the four photo-peaks, by the Seeker gamma 
spectroscopy software assuming secular equilibrium.  
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Paragon OrderNum: 0812176
Client Name: Freeport McMoRan Sierrita

Client Project Name: FMI-VRP
Client Project Number:

Client PO Number: OJ08VT

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Paragon

0812176-1OD-SD-02-1.5-30 SOIL 28-Jul-08 11:11
0812176-2OD-SD-04-0-1.5 SOIL 28-Jul-08 12:34
0812176-3OD-SD-04-1.5-3.0 SOIL 28-Jul-08 12:34
0812176-4OD-SD-03-0-1.5 SOIL 28-Jul-08 13:00
0812176-5OD-SD-03-1.5-3.0 SOIL 28-Jul-08 13:00
0812176-6CP-SD-07-1.5-3.0 SOIL 23-Jul-08 10:47
0812176-7CP-P12-0-1 SOIL 23-Jul-08 11:03
0812176-8OD-SD-05-0-1.5 SOIL 29-Jul-08 8:16
0812176-9OD-SD-01-0-1.5 SOIL 28-Jul-08 10:58
0812176-10OD-SD-01-1.5-3.0 SOIL 28-Jul-08 10:58
0812176-11OD-SD-06-0-1.5 SOIL 29-Jul-08 8:30
0812176-12OD-SD-06-1.5-3.0 SOIL 29-Jul-08 8:30
0812176-13OD-JS-01-0-1 SOIL 29-Jul-08 9:19
0812176-14OD-JS-02-0-1 SOIL 29-Jul-08 9:57
0812176-15OD-JS-02-1-3 SOIL 29-Jul-08 9:57
0812176-16EM-C22-0-1 SOIL 29-Jul-08 12:18
0812176-17EM-E24-0-1 SOIL 29-Jul-08 13:21
0812176-18EM-E24-1-3 SOIL 29-Jul-08 13:21

Page 1 of 1
Monday, February 02, 2009Date Printed:LIMS Version:  6.241A

ALS Paragon
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
Ra-228

Final Aliquot: 97.8 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Lab ID: GS090106-2MB

Date Analyzed: 13-Jan-09

Date Collected: 24-Dec-08

Sample Matrix: SOIL

Date Prepared: 24-Dec-08

Prep Batch: GS090106-2

Run ID: GS090106-2A
QCBatchID: GS090106-2-1 Result Units: pCi/g

File Name:090086d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 U0.680.019 +/- 0.35 1

Data Package ID: GSS0812176-1

Page 2 of 4Monday, February 02, 2009Date Printed:
LIMS Version:  6.241A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
RA226.LIB

Final Aliquot: 199 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Lab ID: GS090109-2MB

Date Analyzed: 14-Jan-09

Date Collected: 24-Dec-08

Sample Matrix: SOIL

Date Prepared: 24-Dec-08

Prep Batch: GS090109-2

Run ID: GS090109-2A
QCBatchID: GS090109-2-1 Result Units: pCi/g

File Name:090073d09A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 U0.38-0.070 +/- 0.19 1

Data Package ID: GSS0812176-1

Page 1 of 4Monday, February 02, 2009Date Printed:
LIMS Version:  6.241A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
RA228.LIB

Final Aliquot: 199 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Lab ID: GS090109-2MB

Date Analyzed: 14-Jan-09

Date Collected: 24-Dec-08

Sample Matrix: SOIL

Date Prepared: 24-Dec-08

Prep Batch: GS090109-2

Run ID: GS090109-2A
QCBatchID: GS090109-2-1 Result Units: pCi/g

File Name:090073d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 U0.650.081 +/- 0.34 1

Data Package ID: GSS0812176-1

Page 3 of 4Monday, February 02, 2009Date Printed:
LIMS Version:  6.241A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
Ra-228

Final Aliquot: 94.1 g

Library:
Count Time: 45 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Lab ID: GS090106-3MB

Date Analyzed: 13-Jan-09

Date Collected: 31-Dec-08

Sample Matrix: SOIL

Date Prepared: 31-Dec-08

Prep Batch: GS090106-3

Run ID: GS090106-3A
QCBatchID: GS090106-3-1 Result Units: pCi/g

File Name:090060d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 U0.590.20 +/- 0.34 1

Data Package ID: GSS0812176-1

Page 4 of 4Monday, February 02, 2009Date Printed:
LIMS Version:  6.241A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

ANALYTICAL

Final Aliquot: 100 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Lab ID: GS090106-2LCS

Date Analyzed: 13-Jan-09

Date Collected: 24-Dec-08

Sample Matrix: SOIL

Date Prepared: 24-Dec-08

Prep Batch: GS090106-2

Run ID: GS090106-2A
QCBatchID: GS090106-2-1 Result Units: pCi/g

File Name:090029d08

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Am-241 1130 132 2.85 P986 114 85 - 115+/-14596-10-2

Co-60 462 54.2 1.21 P457 101 85 - 115+/-10198-40-0

Cs-137 377 44.3 1.56 P374 101 85 - 115+/-10045-97-3

Data Package ID: GSS0812176-1

Page 1 of 4Monday, February 02, 2009Date Printed:
LIMS Version:  6.241A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Lab ID: GS090109-2ALCS

Date Analyzed: 14-Jan-09

Date Collected: 24-Dec-08

Sample Matrix: SOIL

Date Prepared: 24-Dec-08

Prep Batch: GS090109-2

Run ID: GS090109-2A
QCBatchID: GS090109-2-1 Result Units: pCi/g

File Name:090037d08

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 459 53.7 2.34 P,M3470 97.5 85 - 115+/-13982-63-3

Data Package ID: GSS0812176-1

Page 3 of 4Monday, February 02, 2009Date Printed:
LIMS Version:  6.241A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

ANALYTICAL

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Lab ID: GS090109-2LCS

Date Analyzed: 14-Jan-09

Date Collected: 24-Dec-08

Sample Matrix: SOIL

Date Prepared: 24-Dec-08

Prep Batch: GS090109-2

Run ID: GS090109-2A
QCBatchID: GS090109-2-1 Result Units: pCi/g

File Name:090081d03

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Am-241 480 57.3 12.2 P462 104 85 - 115+/-14596-10-2

Co-60 211 24.8 0.934 P214 98.4 85 - 115+/-10198-40-0

Cs-137 179 21.1 1.31 P175 102 85 - 115+/-10045-97-3

Data Package ID: GSS0812176-1

Page 4 of 4Monday, February 02, 2009Date Printed:
LIMS Version:  6.241A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

ANALYTICAL

Final Aliquot: 100 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Lab ID: GS090106-3LCS

Date Analyzed: 13-Jan-09

Date Collected: 31-Dec-08

Sample Matrix: SOIL

Date Prepared: 31-Dec-08

Prep Batch: GS090106-3

Run ID: GS090106-3A
QCBatchID: GS090106-3-1 Result Units: pCi/g

File Name:090067d03

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Am-241 1020 120 14.2 P986 103 85 - 115+/-14596-10-2

Co-60 454 53.2 1.41 P457 99.3 85 - 115+/-10198-40-0

Cs-137 404 47.4 1.87 P374 108 85 - 115+/-10045-97-3

Data Package ID: GSS0812176-1

Page 2 of 4Monday, February 02, 2009Date Printed:
LIMS Version:  6.241A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 114 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-SD-03-0-1.5

Lab ID: 0812176-4DUP

Date Analyzed: 13-Jan-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090106-2

Run ID: GS090106-2A
QCBatchID: GS090106-2-1

Result Units: pCi/g
File Name:090072d03

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-228 0.22 2.1315262-20-1 3.2 +/- 0.693.0 +/- 0.65

Data Package ID: GSS0812176-1

Page 2 of 4Monday, February 02, 2009Date Printed:
LIMS Version:  6.241A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 203 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-SD-06-1.5-3.0

Lab ID: 0812176-12DUP

Date Analyzed: 14-Jan-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-2

Run ID: GS090109-2A
QCBatchID: GS090109-2-1

Result Units: pCi/g
File Name:090070d02A

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-226 0.07 2.1313982-63-3 2.5 +/- 0.422.6 +/- 0.45

Data Package ID: GSS0812176-1

Page 1 of 4Monday, February 02, 2009Date Printed:
LIMS Version:  6.241A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13

19



Gamma Spectroscopy Results
PAI 713 Rev 10

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 203 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-SD-06-1.5-3.0

Lab ID: 0812176-12DUP

Date Analyzed: 14-Jan-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-2

Run ID: GS090109-2A
QCBatchID: GS090109-2-1

Result Units: pCi/g
File Name:090070d02

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-228 0.03 2.1315262-20-1 2.1 +/- 0.562.0 +/- 0.57

Data Package ID: GSS0812176-1

Page 3 of 4Monday, February 02, 2009Date Printed:
LIMS Version:  6.241A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 92.3 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-JS-01-0-1

Lab ID: 0812176-13DUP

Date Analyzed: 12-Jan-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-3

Run ID: GS090106-3A
QCBatchID: GS090106-3-1

Result Units: pCi/g
File Name:090016d08

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-228 0.17 2.1315262-20-1 1.7 +/- 0.521.8 +/- 0.66

Data Package ID: GSS0812176-1

Page 4 of 4Monday, February 02, 2009Date Printed:
LIMS Version:  6.241A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 111 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-SD-02-1.5-30

Lab ID: 0812176-1

Date Analyzed: 13-Jan-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090106-2

Run ID: GS090106-2A
QCBatchID: GS090106-2-1

Result Units: pCi/g
File Name:090027d08

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 0.792.3 +/- 0.5615262-20-1 1

Data Package ID: GSS0812176-1

Page 1 of 21Monday, February 02, 2009Date Printed:
LIMS Version:  6.241A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 112 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-SD-04-0-1.5

Lab ID: 0812176-2

Date Analyzed: 13-Jan-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090106-2

Run ID: GS090106-2A
QCBatchID: GS090106-2-1

Result Units: pCi/g
File Name:090063d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M31.12.1 +/- 0.6315262-20-1 1

Data Package ID: GSS0812176-1

Page 2 of 21Monday, February 02, 2009Date Printed:
LIMS Version:  6.241A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 104 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-SD-04-1.5-3.0

Lab ID: 0812176-3

Date Analyzed: 13-Jan-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090106-2

Run ID: GS090106-2A
QCBatchID: GS090106-2-1

Result Units: pCi/g
File Name:090070d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 TI0.811.6 +/- 0.5615262-20-1 1

Data Package ID: GSS0812176-1

Page 3 of 21Monday, February 02, 2009Date Printed:
LIMS Version:  6.241A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 114 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-SD-03-0-1.5

Lab ID: 0812176-4

Date Analyzed: 13-Jan-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090106-2

Run ID: GS090106-2A
QCBatchID: GS090106-2-1

Result Units: pCi/g
File Name:090060d02

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 0.883.0 +/- 0.6515262-20-1 1

Data Package ID: GSS0812176-1

Page 4 of 21Monday, February 02, 2009Date Printed:
LIMS Version:  6.241A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Sample Duplicate Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 114 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-SD-03-0-1.5

Lab ID: 0812176-4DUP

Date Analyzed: 13-Jan-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090106-2

Run ID: GS090106-2A
QCBatchID: GS090106-2-1

Result Units: pCi/g
File Name:090072d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 0.823.2 +/- 0.69 1

Data Package ID: GSS0812176-1

Page 1 of 4Monday, February 02, 2009Date Printed:
LIMS Version:  6.241A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 196 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-SD-03-1.5-3.0

Lab ID: 0812176-5

Date Analyzed: 14-Jan-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-2

Run ID: GS090109-2A
QCBatchID: GS090109-2-1

Result Units: pCi/g
File Name:090072d09A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.492.2 +/- 0.4213982-63-3 1

Data Package ID: GSS0812176-1

Page 5 of 21Monday, February 02, 2009Date Printed:
LIMS Version:  6.241A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 196 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-SD-03-1.5-3.0

Lab ID: 0812176-5

Date Analyzed: 14-Jan-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-2

Run ID: GS090109-2A
QCBatchID: GS090109-2-1

Result Units: pCi/g
File Name:090072d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M31.12.0 +/- 0.5915262-20-1 1

Data Package ID: GSS0812176-1

Page 6 of 21Monday, February 02, 2009Date Printed:
LIMS Version:  6.241A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 212 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: CP-SD-07-1.5-3.0

Lab ID: 0812176-6

Date Analyzed: 14-Jan-09

Date Collected: 23-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-2

Run ID: GS090109-2A
QCBatchID: GS090109-2-1

Result Units: pCi/g
File Name:090069d02A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.452.1 +/- 0.3813982-63-3 1

Data Package ID: GSS0812176-1

Page 7 of 21Monday, February 02, 2009Date Printed:
LIMS Version:  6.241A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 212 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: CP-SD-07-1.5-3.0

Lab ID: 0812176-6

Date Analyzed: 14-Jan-09

Date Collected: 23-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-2

Run ID: GS090109-2A
QCBatchID: GS090109-2-1

Result Units: pCi/g
File Name:090069d02

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 0.832.5 +/- 0.6015262-20-1 1

Data Package ID: GSS0812176-1

Page 8 of 21Monday, February 02, 2009Date Printed:
LIMS Version:  6.241A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 89.2 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: CP-P12-0-1

Lab ID: 0812176-7

Date Analyzed: 13-Jan-09

Date Collected: 23-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090106-2

Run ID: GS090106-2A
QCBatchID: GS090106-2-1

Result Units: pCi/g
File Name:090085d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,TI1.11.6 +/- 0.6215262-20-1 1

Data Package ID: GSS0812176-1

Page 9 of 21Monday, February 02, 2009Date Printed:
LIMS Version:  6.241A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 90.6 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-SD-05-0-1.5

Lab ID: 0812176-8

Date Analyzed: 13-Jan-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090106-2

Run ID: GS090106-2A
QCBatchID: GS090106-2-1

Result Units: pCi/g
File Name:090028d08

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M31.02.9 +/- 0.7215262-20-1 1

Data Package ID: GSS0812176-1

Page 10 of 21Monday, February 02, 2009Date Printed:
LIMS Version:  6.241A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 114 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-SD-01-0-1.5

Lab ID: 0812176-9

Date Analyzed: 13-Jan-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090106-2

Run ID: GS090106-2A
QCBatchID: GS090106-2-1

Result Units: pCi/g
File Name:090064d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M31.12.6 +/- 0.6815262-20-1 1

Data Package ID: GSS0812176-1

Page 11 of 21Monday, February 02, 2009Date Printed:
LIMS Version:  6.241A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 106 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-SD-01-1.5-3.0

Lab ID: 0812176-10

Date Analyzed: 13-Jan-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090106-2

Run ID: GS090106-2A
QCBatchID: GS090106-2-1

Result Units: pCi/g
File Name:090071d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M31.01.8 +/- 0.5715262-20-1 1

Data Package ID: GSS0812176-1

Page 12 of 21Monday, February 02, 2009Date Printed:
LIMS Version:  6.241A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 76.2 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-SD-06-0-1.5

Lab ID: 0812176-11

Date Analyzed: 13-Jan-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090106-2

Run ID: GS090106-2A
QCBatchID: GS090106-2-1

Result Units: pCi/g
File Name:090061d02

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 G0.963.2 +/- 0.7715262-20-1 1

Data Package ID: GSS0812176-1

Page 13 of 21Monday, February 02, 2009Date Printed:
LIMS Version:  6.241A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 203 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-SD-06-1.5-3.0

Lab ID: 0812176-12

Date Analyzed: 14-Jan-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-2

Run ID: GS090109-2A
QCBatchID: GS090109-2-1

Result Units: pCi/g
File Name:090080d03A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.542.6 +/- 0.4513982-63-3 1

Data Package ID: GSS0812176-1

Page 14 of 21Monday, February 02, 2009Date Printed:
LIMS Version:  6.241A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Sample Duplicate Results

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 203 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-SD-06-1.5-3.0

Lab ID: 0812176-12DUP

Date Analyzed: 14-Jan-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-2

Run ID: GS090109-2A
QCBatchID: GS090109-2-1

Result Units: pCi/g
File Name:090070d02A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 0.492.5 +/- 0.42 1

Data Package ID: GSS0812176-1

Page 2 of 4Monday, February 02, 2009Date Printed:
LIMS Version:  6.241A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 203 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-SD-06-1.5-3.0

Lab ID: 0812176-12

Date Analyzed: 14-Jan-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-2

Run ID: GS090109-2A
QCBatchID: GS090109-2-1

Result Units: pCi/g
File Name:090080d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 0.882.0 +/- 0.5715262-20-1 1

Data Package ID: GSS0812176-1

Page 15 of 21Monday, February 02, 2009Date Printed:
LIMS Version:  6.241A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Sample Duplicate Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 203 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-SD-06-1.5-3.0

Lab ID: 0812176-12DUP

Date Analyzed: 14-Jan-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-2

Run ID: GS090109-2A
QCBatchID: GS090109-2-1

Result Units: pCi/g
File Name:090070d02

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 0.902.1 +/- 0.56 1

Data Package ID: GSS0812176-1

Page 3 of 4Monday, February 02, 2009Date Printed:
LIMS Version:  6.241A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 92.3 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-JS-01-0-1

Lab ID: 0812176-13

Date Analyzed: 12-Jan-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-3

Run ID: GS090106-3A
QCBatchID: GS090106-3-1

Result Units: pCi/g
File Name:090076d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 TI0.991.8 +/- 0.6615262-20-1 1

Data Package ID: GSS0812176-1

Page 16 of 21Monday, February 02, 2009Date Printed:
LIMS Version:  6.241A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Sample Duplicate Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 92.3 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-JS-01-0-1

Lab ID: 0812176-13DUP

Date Analyzed: 12-Jan-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-3

Run ID: GS090106-3A
QCBatchID: GS090106-3-1

Result Units: pCi/g
File Name:090016d08

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 0.921.7 +/- 0.52 1

Data Package ID: GSS0812176-1

Page 4 of 4Monday, February 02, 2009Date Printed:
LIMS Version:  6.241A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 103 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-JS-02-0-1

Lab ID: 0812176-14

Date Analyzed: 12-Jan-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-3

Run ID: GS090106-3A
QCBatchID: GS090106-3-1

Result Units: pCi/g
File Name:090015d08

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 TI0.671.2 +/- 0.4615262-20-1 1

Data Package ID: GSS0812176-1

Page 17 of 21Monday, February 02, 2009Date Printed:
LIMS Version:  6.241A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 108 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-JS-02-1-3

Lab ID: 0812176-15

Date Analyzed: 12-Jan-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-3

Run ID: GS090106-3A
QCBatchID: GS090106-3-1

Result Units: pCi/g
File Name:090052d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M31.02.6 +/- 0.6915262-20-1 1

Data Package ID: GSS0812176-1

Page 18 of 21Monday, February 02, 2009Date Printed:
LIMS Version:  6.241A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 103 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: EM-C22-0-1

Lab ID: 0812176-16

Date Analyzed: 12-Jan-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-3

Run ID: GS090106-3A
QCBatchID: GS090106-3-1

Result Units: pCi/g
File Name:090077d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M31.11.4 +/- 0.5215262-20-1 1

Data Package ID: GSS0812176-1

Page 19 of 21Monday, February 02, 2009Date Printed:
LIMS Version:  6.241A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 93.6 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: EM-E24-0-1

Lab ID: 0812176-17

Date Analyzed: 12-Jan-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-3

Run ID: GS090106-3A
QCBatchID: GS090106-3-1

Result Units: pCi/g
File Name:090053d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M31.21.7 +/- 0.6015262-20-1 1

Data Package ID: GSS0812176-1

Page 20 of 21Monday, February 02, 2009Date Printed:
LIMS Version:  6.241A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 98.6 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: EM-E24-1-3

Lab ID: 0812176-18

Date Analyzed: 12-Jan-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-3

Run ID: GS090106-3A
QCBatchID: GS090106-3-1

Result Units: pCi/g
File Name:090078d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,TI1.01.3 +/- 0.5615262-20-1 1

Data Package ID: GSS0812176-1

Page 21 of 21Monday, February 02, 2009Date Printed:
LIMS Version:  6.241A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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           ALS Paragon 

 

 
Isotopic Uranium 

Case Narrative 
 

Freeport McMoRan Sierrita 
FMI-VRP 

Work Order Number:  0812176 
 
1. This report consists of the analytical results for 18 soil samples received by ALS Paragon on 

12/17/08. 
 
2. These samples were prepared according to procedures SOP336R0, SOP773R10, and SOP778R12.  

To reduce potential matrix interference, a reduced aliquot of ~1g was taken for all the samples.  Due 
to the amount of high activity detected in the pre-screen, samples 0812176-4 and -7 were prepared at 
a greater reduced aliquot of ~0.5g.  To prevent any potential bleed through of Pu, 3 drops of NaNO2 
were added to all the samples. 

 
3. The samples were analyzed for the presence of isotopic uranium according to procedure SOP714R11.  

The analyses were completed on 01/30/09. 
 
4. The isotopic analysis results for these samples are reported on a ‘dry weight’ basis in units of 

pCi/gram.   
 
5. This analytical method quantifies U-235 alpha activity in a specific region of interest corresponding 

to emission energies between those of U-234 and U-238.  A potential limitation of this method is 
that measurable amounts of U-234 in the sample may cause a small amount of characteristic activity 
in the U-235 region of interest due to poorly resolved alpha activity at the boundary between the two 
regions.  To minimize the potential for a high bias in the U-235 analytical results, the U-235 region of 
interest has been narrowed and limited to a lower energy region.  An 85.1% abundance correction has 
been made to the final U-235 results.  

 
6. Uranium-235 activity is reported in the associated method blank above the minimum detectable 

concentration value, as indicated with a “B3” qualifier on the final report.  The measured blank 
activity is below the requested MDC of 0.1 pCi/gram.  Results are acceptable according to 
SOP715R15, and are submitted without further qualification. 
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Paragon OrderNum: 0812176
Client Name: Freeport McMoRan Sierrita

Client Project Name: FMI-VRP
Client Project Number:

Client PO Number: OJ08VT

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Paragon

0812176-1OD-SD-02-1.5-30 SOIL 28-Jul-08 11:11
0812176-2OD-SD-04-0-1.5 SOIL 28-Jul-08 12:34
0812176-3OD-SD-04-1.5-3.0 SOIL 28-Jul-08 12:34
0812176-4OD-SD-03-0-1.5 SOIL 28-Jul-08 13:00
0812176-5OD-SD-03-1.5-3.0 SOIL 28-Jul-08 13:00
0812176-6CP-SD-07-1.5-3.0 SOIL 23-Jul-08 10:47
0812176-7CP-P12-0-1 SOIL 23-Jul-08 11:03
0812176-8OD-SD-05-0-1.5 SOIL 29-Jul-08 8:16
0812176-9OD-SD-01-0-1.5 SOIL 28-Jul-08 10:58
0812176-10OD-SD-01-1.5-3.0 SOIL 28-Jul-08 10:58
0812176-11OD-SD-06-0-1.5 SOIL 29-Jul-08 8:30
0812176-12OD-SD-06-1.5-3.0 SOIL 29-Jul-08 8:30
0812176-13OD-JS-01-0-1 SOIL 29-Jul-08 9:19
0812176-14OD-JS-02-0-1 SOIL 29-Jul-08 9:57
0812176-15OD-JS-02-1-3 SOIL 29-Jul-08 9:57
0812176-16EM-C22-0-1 SOIL 29-Jul-08 12:18
0812176-17EM-E24-0-1 SOIL 29-Jul-08 13:21
0812176-18EM-E24-1-3 SOIL 29-Jul-08 13:21

Page 1 of 1
Tuesday, February 03, 2009Date Printed:LIMS Version:  6.242A

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 11Method Blank Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 0.959 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Lab ID: AS090127-5MB

Date Analyzed: 30-Jan-09

Date Collected: 27-Jan-09

Sample Matrix: SOIL

Date Prepared: 27-Jan-09

Prep Batch: AS090127-5

Run ID: AS090127-5A
QCBatchID: AS090127-5-1 Result Units: pCi/g

File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 714 Rev 11

CASNO Requested
 MDC

ALS Paragon

U-23413966-29-5 U0.0410.015 +/- 0.023 0.1

U-23515117-96-1 B30.0210.023 +/- 0.028 0.1

U-2387440-61-1 U0.0540.0097 +/- 0.024 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 85.64.711 4.03 pCi/g 30 - 110 %

Data Package ID: UR0812176-1

Page 1 of 1Tuesday, February 03, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Laboratory Control Sample(s)

Prep SOP: PAI 778 Rev 12
Final Aliquot: 0.959 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Lab ID: AS090127-5LCS

Date Analyzed: 30-Jan-09

Date Collected: 27-Jan-09

Sample Matrix: SOIL

Date Prepared: 27-Jan-09

Prep Batch: AS090127-5

Run ID: AS090127-5A
QCBatchID: AS090127-5-1 Result Units: pCi/g

File Name:Spectrum #1

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

U-234 4.72 0.871 0.0772 P4.52 104 82 - 122+/-13966-29-5

U-238 5.01 0.919 0.0582 P4.70 107 82 - 122+/-7440-61-1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 72.04.711 3.39 pCi/g 30 - 110 %

Data Package ID: UR0812176-1

Page 1 of 1Tuesday, February 03, 2009Date Printed:
LIMS Version:  6.242A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Duplicate Sample Results (DER)

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-SD-03-1.5-3.0

Lab ID: 0812176-5DUP

Date Analyzed: 29-Jan-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 27-Jan-09

Prep Batch: AS090127-5

Run ID: AS090127-5A
QCBatchID: AS090127-5-1

Result Units: pCi/g
File Name:Spectrum #1

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

U-234 0.28 2.1313966-29-5 4.8 +/- 0.864.5 +/- 0.80

U-235 1.02 2.1315117-96-1 0.38 +/- 0.120.23 +/- 0.089

U-238 0.28 2.137440-61-1 5.1 +/- 0.914.8 +/- 0.85

Data Package ID: UR0812176-1

Page 1 of 2Tuesday, February 03, 2009Date Printed:
LIMS Version:  6.242A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Duplicate Sample Results (DER)

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.03 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-JS-02-1-3

Lab ID: 0812176-15DUP

Date Analyzed: 30-Jan-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 27-Jan-09

Prep Batch: AS090127-5

Run ID: AS090127-5A
QCBatchID: AS090127-5-1

Result Units: pCi/g
File Name:Spectrum #1

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

U-234 0.16 2.1313966-29-5 2.4 +/- 0.452.5 +/- 0.47

U-235 0.06 2.13 LT15117-96-1 0.075 +/- 0.0490.079 +/- 0.049

U-238 0.15 2.137440-61-1 2.3 +/- 0.442.4 +/- 0.46

Data Package ID: UR0812176-1

Page 2 of 2Tuesday, February 03, 2009Date Printed:
LIMS Version:  6.242A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-SD-02-1.5-30

Lab ID: 0812176-1

Date Analyzed: 29-Jan-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 27-Jan-09

Prep Batch: AS090127-5

Run ID: AS090127-5A
QCBatchID: AS090127-5-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0501.7 +/- 0.3413966-29-5 0.1

U-235 0.0370.11 +/- 0.05915117-96-1 0.1

U-238 0.0421.8 +/- 0.367440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 85.14.450 3.79 pCi/g 30 - 110 %

Data Package ID: UR0812176-1

Page 1 of 18Tuesday, February 03, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-SD-04-0-1.5

Lab ID: 0812176-2

Date Analyzed: 29-Jan-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 27-Jan-09

Prep Batch: AS090127-5

Run ID: AS090127-5A
QCBatchID: AS090127-5-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0502.5 +/- 0.4913966-29-5 0.1

U-235 0.0470.18 +/- 0.07915117-96-1 0.1

U-238 0.0502.6 +/- 0.497440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 80.64.511 3.64 pCi/g 30 - 110 %

Data Package ID: UR0812176-1

Page 2 of 18Tuesday, February 03, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-SD-04-1.5-3.0

Lab ID: 0812176-3

Date Analyzed: 29-Jan-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 27-Jan-09

Prep Batch: AS090127-5

Run ID: AS090127-5A
QCBatchID: AS090127-5-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0541.6 +/- 0.3413966-29-5 0.1

U-235 0.0470.10 +/- 0.05915117-96-1 0.1

U-238 0.0661.6 +/- 0.347440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 73.54.488 3.30 pCi/g 30 - 110 %

Data Package ID: UR0812176-1

Page 3 of 18Tuesday, February 03, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 0.504 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-SD-03-0-1.5

Lab ID: 0812176-4

Date Analyzed: 29-Jan-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 27-Jan-09

Prep Batch: AS090127-5

Run ID: AS090127-5A
QCBatchID: AS090127-5-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 M30.113.7 +/- 0.7213966-29-5 0.1

U-235 0.0970.31 +/- 0.1415117-96-1 0.1

U-238 M30.124.0 +/- 0.777440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 91.08.962 8.15 pCi/g 30 - 110 %

Data Package ID: UR0812176-1

Page 4 of 18Tuesday, February 03, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-SD-03-1.5-3.0

Lab ID: 0812176-5

Date Analyzed: 29-Jan-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 27-Jan-09

Prep Batch: AS090127-5

Run ID: AS090127-5A
QCBatchID: AS090127-5-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0384.5 +/- 0.8013966-29-5 0.1

U-235 0.0440.23 +/- 0.08915117-96-1 0.1

U-238 0.0424.8 +/- 0.857440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 83.14.463 3.71 pCi/g 30 - 110 %

Data Package ID: UR0812176-1

Page 5 of 18Tuesday, February 03, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Sample Duplicate Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-SD-03-1.5-3.0

Lab ID: 0812176-5DUP

Date Analyzed: 29-Jan-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 27-Jan-09

Prep Batch: AS090127-5

Run ID: AS090127-5A
QCBatchID: AS090127-5-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-23413966-29-5 0.0474.8 +/- 0.86 0.1

U-23515117-96-1 0.0190.38 +/- 0.12 0.1

U-2387440-61-1 0.0315.1 +/- 0.91 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 79.34.473 3.55 pCi/g 30 - 110 %

Data Package ID: UR0812176-1

Page 1 of 2Tuesday, February 03, 2009Date Printed:
LIMS Version:  6.242A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: CP-SD-07-1.5-3.0

Lab ID: 0812176-6

Date Analyzed: 29-Jan-09

Date Collected: 23-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 27-Jan-09

Prep Batch: AS090127-5

Run ID: AS090127-5A
QCBatchID: AS090127-5-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0342.0 +/- 0.3913966-29-5 0.1

U-235 0.0550.12 +/- 0.06715117-96-1 0.1

U-238 0.0512.2 +/- 0.447440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 78.24.474 3.50 pCi/g 30 - 110 %

Data Package ID: UR0812176-1

Page 6 of 18Tuesday, February 03, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 0.511 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: CP-P12-0-1

Lab ID: 0812176-7

Date Analyzed: 29-Jan-09

Date Collected: 23-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 27-Jan-09

Prep Batch: AS090127-5

Run ID: AS090127-5A
QCBatchID: AS090127-5-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0831.6 +/- 0.3913966-29-5 0.1

U-235 0.0370.19 +/- 0.1115117-96-1 0.1

U-238 0.0611.7 +/- 0.397440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 81.48.844 7.20 pCi/g 30 - 110 %

Data Package ID: UR0812176-1

Page 7 of 18Tuesday, February 03, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-SD-05-0-1.5

Lab ID: 0812176-8

Date Analyzed: 29-Jan-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 27-Jan-09

Prep Batch: AS090127-5

Run ID: AS090127-5A
QCBatchID: AS090127-5-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0543.9 +/- 0.7013966-29-5 0.1

U-235 0.0600.18 +/- 0.07915117-96-1 0.1

U-238 0.0613.7 +/- 0.677440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 81.74.519 3.69 pCi/g 30 - 110 %

Data Package ID: UR0812176-1

Page 8 of 18Tuesday, February 03, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-SD-01-0-1.5

Lab ID: 0812176-9

Date Analyzed: 30-Jan-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 27-Jan-09

Prep Batch: AS090127-5

Run ID: AS090127-5A
QCBatchID: AS090127-5-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0291.9 +/- 0.3713966-29-5 0.1

U-235 LT0.0470.099 +/- 0.05515117-96-1 0.1

U-238 0.0352.2 +/- 0.427440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 85.44.440 3.79 pCi/g 30 - 110 %

Data Package ID: UR0812176-1

Page 9 of 18Tuesday, February 03, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-SD-01-1.5-3.0

Lab ID: 0812176-10

Date Analyzed: 30-Jan-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 27-Jan-09

Prep Batch: AS090127-5

Run ID: AS090127-5A
QCBatchID: AS090127-5-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0391.8 +/- 0.3513966-29-5 0.1

U-235 LT0.0180.091 +/- 0.05115117-96-1 0.1

U-238 0.0291.9 +/- 0.387440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 84.24.425 3.73 pCi/g 30 - 110 %

Data Package ID: UR0812176-1

Page 10 of 18Tuesday, February 03, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-SD-06-0-1.5

Lab ID: 0812176-11

Date Analyzed: 30-Jan-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 27-Jan-09

Prep Batch: AS090127-5

Run ID: AS090127-5A
QCBatchID: AS090127-5-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0392.7 +/- 0.5013966-29-5 0.1

U-235 0.0340.18 +/- 0.07515117-96-1 0.1

U-238 0.0153.1 +/- 0.567440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 86.04.507 3.88 pCi/g 30 - 110 %

Data Package ID: UR0812176-1

Page 11 of 18Tuesday, February 03, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-SD-06-1.5-3.0

Lab ID: 0812176-12

Date Analyzed: 30-Jan-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 27-Jan-09

Prep Batch: AS090127-5

Run ID: AS090127-5A
QCBatchID: AS090127-5-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0164.4 +/- 0.7913966-29-5 0.1

U-235 0.0440.23 +/- 0.08815117-96-1 0.1

U-238 0.0374.5 +/- 0.807440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 80.54.487 3.61 pCi/g 30 - 110 %

Data Package ID: UR0812176-1

Page 12 of 18Tuesday, February 03, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon

24



Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-JS-01-0-1

Lab ID: 0812176-13

Date Analyzed: 30-Jan-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 27-Jan-09

Prep Batch: AS090127-5

Run ID: AS090127-5A
QCBatchID: AS090127-5-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0332.8 +/- 0.5213966-29-5 0.1

U-235 0.0390.11 +/- 0.05715117-96-1 0.1

U-238 0.0142.9 +/- 0.527440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 88.34.487 3.96 pCi/g 30 - 110 %

Data Package ID: UR0812176-1

Page 13 of 18Tuesday, February 03, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-JS-02-0-1

Lab ID: 0812176-14

Date Analyzed: 30-Jan-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 27-Jan-09

Prep Batch: AS090127-5

Run ID: AS090127-5A
QCBatchID: AS090127-5-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0151.8 +/- 0.3613966-29-5 0.1

U-235 LT0.0180.052 +/- 0.03815117-96-1 0.1

U-238 0.0152.1 +/- 0.407440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 87.44.516 3.95 pCi/g 30 - 110 %

Data Package ID: UR0812176-1

Page 14 of 18Tuesday, February 03, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-JS-02-1-3

Lab ID: 0812176-15

Date Analyzed: 30-Jan-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 27-Jan-09

Prep Batch: AS090127-5

Run ID: AS090127-5A
QCBatchID: AS090127-5-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0362.5 +/- 0.4713966-29-5 0.1

U-235 LT0.0360.079 +/- 0.04915117-96-1 0.1

U-238 0.0162.4 +/- 0.467440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 83.14.481 3.73 pCi/g 30 - 110 %

Data Package ID: UR0812176-1

Page 15 of 18Tuesday, February 03, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Sample Duplicate Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.03 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-JS-02-1-3

Lab ID: 0812176-15DUP

Date Analyzed: 30-Jan-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 27-Jan-09

Prep Batch: AS090127-5

Run ID: AS090127-5A
QCBatchID: AS090127-5-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-23413966-29-5 0.0362.4 +/- 0.45 0.1

U-23515117-96-1 LT0.0480.075 +/- 0.049 0.1

U-2387440-61-1 0.0412.3 +/- 0.44 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 82.14.404 3.62 pCi/g 30 - 110 %

Data Package ID: UR0812176-1

Page 2 of 2Tuesday, February 03, 2009Date Printed:
LIMS Version:  6.242A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13

28



Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: EM-C22-0-1

Lab ID: 0812176-16

Date Analyzed: 30-Jan-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 27-Jan-09

Prep Batch: AS090127-5

Run ID: AS090127-5A
QCBatchID: AS090127-5-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0452.2 +/- 0.4213966-29-5 0.1

U-235 0.0430.11 +/- 0.05915117-96-1 0.1

U-238 0.0521.9 +/- 0.377440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 84.94.484 3.81 pCi/g 30 - 110 %

Data Package ID: UR0812176-1

Page 16 of 18Tuesday, February 03, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: EM-E24-0-1

Lab ID: 0812176-17

Date Analyzed: 30-Jan-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 27-Jan-09

Prep Batch: AS090127-5

Run ID: AS090127-5A
QCBatchID: AS090127-5-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0531.8 +/- 0.3513966-29-5 0.1

U-235 LT0.0440.086 +/- 0.05215117-96-1 0.1

U-238 0.0371.7 +/- 0.357440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 86.54.490 3.88 pCi/g 30 - 110 %

Data Package ID: UR0812176-1

Page 17 of 18Tuesday, February 03, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: EM-E24-1-3

Lab ID: 0812176-18

Date Analyzed: 30-Jan-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 27-Jan-09

Prep Batch: AS090127-5

Run ID: AS090127-5A
QCBatchID: AS090127-5-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0571.9 +/- 0.4113966-29-5 0.1

U-235 0.0560.11 +/- 0.07415117-96-1 0.1

U-238 0.0651.8 +/- 0.417440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 56.04.496 2.52 pCi/g 30 - 110 %

Data Package ID: UR0812176-1

Page 18 of 18Tuesday, February 03, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Paragon OrderNum: 0812176
Client Name: Freeport McMoRan Sierrita

Client Project Name: FMI-VRP
Client Project Number:

Client PO Number: OJ08VT

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Paragon

0812176-1OD-SD-02-1.5-30 SOIL 28-Jul-08 11:11
0812176-2OD-SD-04-0-1.5 SOIL 28-Jul-08 12:34
0812176-3OD-SD-04-1.5-3.0 SOIL 28-Jul-08 12:34
0812176-4OD-SD-03-0-1.5 SOIL 28-Jul-08 13:00
0812176-5OD-SD-03-1.5-3.0 SOIL 28-Jul-08 13:00
0812176-6CP-SD-07-1.5-3.0 SOIL 23-Jul-08 10:47
0812176-7CP-P12-0-1 SOIL 23-Jul-08 11:03
0812176-8OD-SD-05-0-1.5 SOIL 29-Jul-08 8:16
0812176-9OD-SD-01-0-1.5 SOIL 28-Jul-08 10:58
0812176-10OD-SD-01-1.5-3.0 SOIL 28-Jul-08 10:58
0812176-11OD-SD-06-0-1.5 SOIL 29-Jul-08 8:30
0812176-12OD-SD-06-1.5-3.0 SOIL 29-Jul-08 8:30
0812176-13OD-JS-01-0-1 SOIL 29-Jul-08 9:19
0812176-14OD-JS-02-0-1 SOIL 29-Jul-08 9:57
0812176-15OD-JS-02-1-3 SOIL 29-Jul-08 9:57
0812176-16EM-C22-0-1 SOIL 29-Jul-08 12:18
0812176-17EM-E24-0-1 SOIL 29-Jul-08 13:21
0812176-18EM-E24-1-3 SOIL 29-Jul-08 13:21

Page 1 of 1
Monday, February 02, 2009Date Printed:LIMS Version:  6.241A

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1

PAI 783 Rev 8Method Blank Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.02 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Lab ID: RE090203-3MB

Date Analyzed: 27-Feb-09

Date Collected: 03-Feb-09

Sample Matrix: SOIL

Date Prepared: 03-Feb-09

Prep Batch: RE090203-3

Run ID: RE090203-3A
QCBatchID: RE090203-3-1 Result Units: pCi/g

File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 783 Rev 8

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 U0.26-0.088 +/- 0.11 1

Data Package ID: RE0812176-1

Page 1 of 2Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1

PAI 783 Rev 8Method Blank Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Lab ID: RE090203-4MB

Date Analyzed: 24-Feb-09

Date Collected: 03-Feb-09

Sample Matrix: SOIL

Date Prepared: 03-Feb-09

Prep Batch: RE090203-4

Run ID: RE090203-4A
QCBatchID: RE090203-4-1 Result Units: pCi/g

File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 783 Rev 8

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 U0.72-0.16 +/- 0.38 1

Data Package ID: RE0812176-1

Page 2 of 2Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.02 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Lab ID: RE090203-3LCS

Date Analyzed: 27-Feb-09

Date Collected: 03-Feb-09

Sample Matrix: SOIL

Date Prepared: 03-Feb-09

Prep Batch: RE090203-3

Run ID: RE090203-3A
QCBatchID: RE090203-3-1 Result Units: pCi/g

File Name:Manual Entry

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 30.4 5.67 0.349 P43.9 69.2 57 - 126+/-13982-63-3

Data Package ID: RE0812176-1

Page 1 of 2Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Lab ID: RE090203-4LCS

Date Analyzed: 24-Feb-09

Date Collected: 03-Feb-09

Sample Matrix: SOIL

Date Prepared: 03-Feb-09

Prep Batch: RE090203-4

Run ID: RE090203-4A
QCBatchID: RE090203-4-1 Result Units: pCi/g

File Name:Manual Entry

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 47.5 8.69 0.366 P44.6 107 57 - 126+/-13982-63-3

Data Package ID: RE0812176-1

Page 2 of 2Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Matrix Spike Results

Prep SOP: PAI 783
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-SD-01-1.5-3.0

Lab ID: 0812176-10MS

Date Analyzed: 24-Feb-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-4

Run ID: RE090203-4A
QCBatchID: RE090203-4-1

Result Units: pCi/g
File Name:Manual Entry

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Target 
Nuclide

Matrix 
Spike 

Lab 
Qualifier

Spike 
Added

Control
 Limits

Sample 
Results

MDC % RecCASNO

Ra-226 49.5 1.6 0.451 P44.5 57 - 12610813982-63-3

Data Package ID: RE0812176-1

Page 1 of 1Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Comments:
Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

N - Matrix Spike Recovery outside control limits

Y1 - Chemical Yield in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

P - Matrix Spike Recovery within control limits

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Duplicate Sample Results (DER)

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.00 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-SD-02-1.5-30

Lab ID: 0812176-1DUP

Date Analyzed: 04-Mar-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-3

Run ID: RE090203-3A
QCBatchID: RE090203-3-1

Result Units: pCi/g
File Name:Manual Entry

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-226 0.62 2.1313982-63-3 1.9 +/- 0.632.5 +/- 0.83

Data Package ID: RE0812176-1

Page 1 of 2Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Duplicate Sample Results (DER)

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-SD-01-1.5-3.0

Lab ID: 0812176-10DUP

Date Analyzed: 24-Feb-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-4

Run ID: RE090203-4A
QCBatchID: RE090203-4-1

Result Units: pCi/g
File Name:Manual Entry

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-226 0.10 2.1313982-63-3 1.7 +/- 0.541.6 +/- 0.50

Data Package ID: RE0812176-1

Page 2 of 2Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.02 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-SD-02-1.5-30

Lab ID: 0812176-1

Date Analyzed: 04-Mar-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-3

Run ID: RE090203-3A
QCBatchID: RE090203-3-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.692.5 +/- 0.8313982-63-3 1

Data Package ID: RE0812176-1

Page 1 of 15Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Duplicate Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.00 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-SD-02-1.5-30

Lab ID: 0812176-1DUP

Date Analyzed: 04-Mar-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-3

Run ID: RE090203-3A
QCBatchID: RE090203-3-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 0.361.9 +/- 0.63 1

Data Package ID: RE0812176-1

Page 1 of 2Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.03 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-SD-04-0-1.5

Lab ID: 0812176-2

Date Analyzed: 27-Feb-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-3

Run ID: RE090203-3A
QCBatchID: RE090203-3-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.392.6 +/- 0.6613982-63-3 1

Data Package ID: RE0812176-1

Page 2 of 15Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.02 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-SD-04-1.5-3.0

Lab ID: 0812176-3

Date Analyzed: 27-Feb-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-3

Run ID: RE090203-3A
QCBatchID: RE090203-3-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.222.6 +/- 0.6313982-63-3 1

Data Package ID: RE0812176-1

Page 3 of 15Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.02 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-SD-03-0-1.5

Lab ID: 0812176-4

Date Analyzed: 27-Feb-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-3

Run ID: RE090203-3A
QCBatchID: RE090203-3-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.252.9 +/- 0.7013982-63-3 1

Data Package ID: RE0812176-1

Page 4 of 15Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: CP-P12-0-1

Lab ID: 0812176-7

Date Analyzed: 27-Feb-09

Date Collected: 23-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-3

Run ID: RE090203-3A
QCBatchID: RE090203-3-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.0551.5 +/- 0.4313982-63-3 1

Data Package ID: RE0812176-1

Page 5 of 15Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.02 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-SD-05-0-1.5

Lab ID: 0812176-8

Date Analyzed: 27-Feb-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-3

Run ID: RE090203-3A
QCBatchID: RE090203-3-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.392.1 +/- 0.6813982-63-3 1

Data Package ID: RE0812176-1

Page 6 of 15Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-SD-01-0-1.5

Lab ID: 0812176-9

Date Analyzed: 27-Feb-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-3

Run ID: RE090203-3A
QCBatchID: RE090203-3-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.402.0 +/- 0.5913982-63-3 1

Data Package ID: RE0812176-1

Page 7 of 15Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.00 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-SD-01-1.5-3.0

Lab ID: 0812176-10

Date Analyzed: 24-Feb-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-4

Run ID: RE090203-4A
QCBatchID: RE090203-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.311.6 +/- 0.5013982-63-3 1

Data Package ID: RE0812176-1

Page 8 of 15Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Duplicate Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-SD-01-1.5-3.0

Lab ID: 0812176-10DUP

Date Analyzed: 24-Feb-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-4

Run ID: RE090203-4A
QCBatchID: RE090203-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 0.281.7 +/- 0.54 1

Data Package ID: RE0812176-1

Page 2 of 2Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-SD-06-0-1.5

Lab ID: 0812176-11

Date Analyzed: 24-Feb-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-4

Run ID: RE090203-4A
QCBatchID: RE090203-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 LT0.180.64 +/- 0.2913982-63-3 1

Data Package ID: RE0812176-1

Page 9 of 15Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-JS-01-0-1

Lab ID: 0812176-13

Date Analyzed: 24-Feb-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-4

Run ID: RE090203-4A
QCBatchID: RE090203-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.413.1 +/- 0.9113982-63-3 1

Data Package ID: RE0812176-1

Page 10 of 15Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-JS-02-0-1

Lab ID: 0812176-14

Date Analyzed: 24-Feb-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-4

Run ID: RE090203-4A
QCBatchID: RE090203-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.793.5 +/- 1.113982-63-3 1

Data Package ID: RE0812176-1

Page 11 of 15Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: OD-JS-02-1-3

Lab ID: 0812176-15

Date Analyzed: 24-Feb-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-4

Run ID: RE090203-4A
QCBatchID: RE090203-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.223.3 +/- 0.7913982-63-3 1

Data Package ID: RE0812176-1

Page 12 of 15Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon

27



Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: EM-C22-0-1

Lab ID: 0812176-16

Date Analyzed: 24-Feb-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-4

Run ID: RE090203-4A
QCBatchID: RE090203-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.202.4 +/- 0.6113982-63-3 1

Data Package ID: RE0812176-1

Page 13 of 15Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: EM-E24-0-1

Lab ID: 0812176-17

Date Analyzed: 24-Feb-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-4

Run ID: RE090203-4A
QCBatchID: RE090203-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 LT0.200.54 +/- 0.2513982-63-3 1

Data Package ID: RE0812176-1

Page 14 of 15Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812176

Field ID: EM-E24-1-3

Lab ID: 0812176-18

Date Analyzed: 24-Feb-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-4

Run ID: RE090203-4A
QCBatchID: RE090203-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.472.1 +/- 0.6813982-63-3 1

Data Package ID: RE0812176-1

Page 15 of 15Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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           ALS Paragon 

 

 
Gamma Spectroscopy 

Case Narrative 
 

Freeport McMoRan Sierrita 
FMI-VRP 

Work Order Number:  0812177 
 
1. The following report consists of analytical results for 19 soil samples received by ALS Paragon on 

12/17/08. 
 
2. These samples were prepared according to procedure SOP739R9.  Samples 0812177-2, -2DUP, -3,    

-5, -6, -7,  -10, and -16 were sealed in steel cans on 12/24/08 and stored for at least 21 days to allow 
222Rn to approach equilibrium with its progeny.  The degree of in-growth achieved prior to analysis 
on 01/15/09 is at least 97.8%.  Conservatively assuming a radon emanation efficiency of 
approximately 50%, the effective radon progeny in-growth for these samples would be greater than 
98.9%.  The remaining samples in the work order were packed in standard 100 gram geometry and 
analyzed for 228Ra only. 

 
3. The samples were analyzed for the presence of gamma emitting radionuclides according to procedure 

SOP713R10.  The analyses were completed on 01/15/09. 
 
4. The results for these samples are reported on a “Dry Weight” basis in units of pCi/gram. 
 
5. Sample volumes were insufficient to allow preparation of duplicates.  A duplicate analysis of sample 

0812177-2 was performed in lieu of a prepared duplicate. 
 
6. ALS Paragon has observed a reproducible low bias in 226Ra results (about -30% for the geometry in 

question) when using a mixed gamma source for the calibration of HPGe detectors for solid samples.  
This bias is eliminated by calibration using a NIST traceable 226Ra source in the same geometry and 
configuration as the samples. 

 
7. The library used for calibration and analysis for samples 0812177-2, -2DUP, -3, -5, -6, -7, -10, and      

-16 employs multiple peaks for the 226Ra progeny, 214Pb (352 and 295 keV) and 214Bi (609 and 1120 
keV).  Using these peaks avoids the use of the problematic 226Ra photo-peak at 186 keV, which 
suffers from poorly resolvable interference from 235U at the same energy.  Final activity results for 
226Ra are calculated, using the uncertainty-weighted mean of the activities for the four photo-peaks, 
by the Seeker gamma spectroscopy software assuming secular equilibrium. 
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Paragon OrderNum: 0812177
Client Name: Freeport McMoRan Sierrita

Client Project Name: FMI-VRP
Client Project Number:

Client PO Number: OJ08VT

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Paragon

0812177-1CP-SD-01-0-1.5 SOIL 16-Jul-08 8:30
0812177-2CP-SD-01-1.5-3.0 SOIL 16-Jul-08 8:30
0812177-3CP-SD-02-0-1.5 SOIL 16-Jul-08 9:08
0812177-4CP-SD-02-1.5-3.0 SOIL 16-Jul-08 9:08
0812177-5CP-SD-06-0-1.5 SOIL 16-Jul-08 9:26
0812177-6CP-SD-06-1.5-3.0 SOIL 16-Jul-08 9:26
0812177-7CP-SD-05-0-1.5 SOIL 16-Jul-08 9:45
0812177-8CP-SD-05-1.5-3.0 SOIL 16-Jul-08 9:45
0812177-9CP-SD-03-0-1.5 SOIL 16-Jul-08 9:54
0812177-10CP-SD-03-1.5-3.0 SOIL 16-Jul-08 9:54
0812177-11CP-P07-1-3 SOIL 17-Jul-08 14:04
0812177-12CP-P07-0-1 SOIL 17-Jul-08 14:04
0812177-13CP-P07-5-7 SOIL 17-Jul-08 14:11
0812177-14CP-SD-04-0-1.5 SOIL 17-Jul-08 14:52
0812177-15CP-SD-04-1.5-3.0 SOIL 17-Jul-08 14:52
0812177-16CP-Q09-1-3 SOIL 23-Jul-08 10:15
0812177-17CP-SD-09-0-1.5 SOIL 28-Jul-08 10:39
0812177-18CD-SD-09-1.5-3.0 SOIL 28-Jul-08 10:39
0812177-19CP-P12-1-3 SOIL 23-Jul-08 11:03
0812177-20OD-SD-02-0-1.5 SOIL 28-Jul-08 11:11

Page 1 of 1
Thursday, February 05, 2009Date Printed:LIMS Version:  6.242A

ALS Paragon
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
Ra-226

Final Aliquot: 195 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Lab ID: GS090109-3MB

Date Analyzed: 15-Jan-09

Date Collected: 24-Dec-08

Sample Matrix: SOIL

Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1 Result Units: pCi/g

File Name:090052d08A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 U0.340.093 +/- 0.20 1

Data Package ID: GSS0812177-1

Page 1 of 3Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
Ra-228

Final Aliquot: 94.1 g

Library:
Count Time: 45 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Lab ID: GS090106-3MB

Date Analyzed: 13-Jan-09

Date Collected: 31-Dec-08

Sample Matrix: SOIL

Date Prepared: 31-Dec-08

Prep Batch: GS090106-3

Run ID: GS090106-3A
QCBatchID: GS090106-3-1 Result Units: pCi/g

File Name:090060d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 U0.590.20 +/- 0.34 1

Data Package ID: GSS0812177-1

Page 2 of 3Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
Ra-228

Final Aliquot: 195 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Lab ID: GS090109-3MB

Date Analyzed: 15-Jan-09

Date Collected: 24-Dec-08

Sample Matrix: SOIL

Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1 Result Units: pCi/g

File Name:090052d08

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 U0.76-0.17 +/- 0.37 1

Data Package ID: GSS0812177-1

Page 3 of 3Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

ANALYTICAL

Final Aliquot: 100 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Lab ID: GS090106-3LCS

Date Analyzed: 13-Jan-09

Date Collected: 31-Dec-08

Sample Matrix: SOIL

Date Prepared: 31-Dec-08

Prep Batch: GS090106-3

Run ID: GS090106-3A
QCBatchID: GS090106-3-1 Result Units: pCi/g

File Name:090067d03

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Am-241 1020 120 14.2 P986 103 85 - 115+/-14596-10-2

Co-60 454 53.2 1.41 P457 99.3 85 - 115+/-10198-40-0

Cs-137 404 47.4 1.87 P374 108 85 - 115+/-10045-97-3

Data Package ID: GSS0812177-1

Page 1 of 3Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Lab ID: GS090109-3ALCS

Date Analyzed: 15-Jan-09

Date Collected: 24-Dec-08

Sample Matrix: SOIL

Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1 Result Units: pCi/g

File Name:090086d02

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 451 52.9 2.97 P,M3470 96.0 85 - 115+/-13982-63-3

Data Package ID: GSS0812177-1

Page 2 of 3Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

ANALYTICAL

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Lab ID: GS090109-3LCS

Date Analyzed: 15-Jan-09

Date Collected: 24-Dec-08

Sample Matrix: SOIL

Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1 Result Units: pCi/g

File Name:090097d03

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Am-241 486 58.1 12.4 P462 105 85 - 115+/-14596-10-2

Co-60 213 25.0 0.839 P214 99.3 85 - 115+/-10198-40-0

Cs-137 177 20.8 1.22 P175 101 85 - 115+/-10045-97-3

Data Package ID: GSS0812177-1

Page 3 of 3Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 202 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-01-1.5-3.0

Lab ID: 0812177-2DUP

Date Analyzed: 15-Jan-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090045d08A

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-226 0.23 2.1313982-63-3 2.3 +/- 0.412.2 +/- 0.39

Data Package ID: GSS0812177-1

Page 1 of 3Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 202 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-01-1.5-3.0

Lab ID: 0812177-2DUP

Date Analyzed: 15-Jan-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090045d08

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-228 0.10 2.1315262-20-1 2.5 +/- 0.582.4 +/- 0.57

Data Package ID: GSS0812177-1

Page 2 of 3Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 91.5 g

Library: Count Time: 45 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-P12-1-3

Lab ID: 0812177-19DUP

Date Analyzed: 13-Jan-09

Date Collected: 23-Jul-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-3

Run ID: GS090106-3A
QCBatchID: GS090106-3-1

Result Units: pCi/g
File Name:090066d03

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-228 0.80 2.1315262-20-1 1.2 +/- 0.451.9 +/- 0.67

Data Package ID: GSS0812177-1

Page 3 of 3Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 96.0 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-01-0-1.5

Lab ID: 0812177-1

Date Analyzed: 12-Jan-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-3

Run ID: GS090106-3A
QCBatchID: GS090106-3-1

Result Units: pCi/g
File Name:090017d08

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 0.961.5 +/- 0.5015262-20-1 1

Data Package ID: GSS0812177-1

Page 1 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 202 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-01-1.5-3.0

Lab ID: 0812177-2

Date Analyzed: 15-Jan-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090077d02A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.422.2 +/- 0.3913982-63-3 1

Data Package ID: GSS0812177-1

Page 2 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Sample Duplicate Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 202 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-01-1.5-3.0

Lab ID: 0812177-2DUP

Date Analyzed: 15-Jan-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090045d08A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 0.472.3 +/- 0.41 1

Data Package ID: GSS0812177-1

Page 1 of 3Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 202 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-01-1.5-3.0

Lab ID: 0812177-2

Date Analyzed: 15-Jan-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090077d02

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 0.782.4 +/- 0.5715262-20-1 1

Data Package ID: GSS0812177-1

Page 3 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Sample Duplicate Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 202 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-01-1.5-3.0

Lab ID: 0812177-2DUP

Date Analyzed: 15-Jan-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090045d08

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 0.672.5 +/- 0.58 1

Data Package ID: GSS0812177-1

Page 2 of 3Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 188 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-02-0-1.5

Lab ID: 0812177-3

Date Analyzed: 15-Jan-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090088d03A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.541.5 +/- 0.3413982-63-3 1

Data Package ID: GSS0812177-1

Page 4 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

23



Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 188 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-02-0-1.5

Lab ID: 0812177-3

Date Analyzed: 15-Jan-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090088d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,TI1.01.4 +/- 0.5815262-20-1 1

Data Package ID: GSS0812177-1

Page 5 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 93.7 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-02-1.5-3.0

Lab ID: 0812177-4

Date Analyzed: 12-Jan-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-3

Run ID: GS090106-3A
QCBatchID: GS090106-3-1

Result Units: pCi/g
File Name:090054d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 0.951.5 +/- 0.6615262-20-1 1

Data Package ID: GSS0812177-1

Page 6 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

25



Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 203 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-06-0-1.5

Lab ID: 0812177-5

Date Analyzed: 15-Jan-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090078d02A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.492.7 +/- 0.4413982-63-3 1

Data Package ID: GSS0812177-1

Page 7 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 203 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-06-0-1.5

Lab ID: 0812177-5

Date Analyzed: 15-Jan-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090078d02

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 0.912.1 +/- 0.5915262-20-1 1

Data Package ID: GSS0812177-1

Page 8 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 208 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-06-1.5-3.0

Lab ID: 0812177-6

Date Analyzed: 15-Jan-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090089d03A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.513.0 +/- 0.4913982-63-3 1

Data Package ID: GSS0812177-1

Page 9 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 208 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-06-1.5-3.0

Lab ID: 0812177-6

Date Analyzed: 15-Jan-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090089d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 0.922.6 +/- 0.6515262-20-1 1

Data Package ID: GSS0812177-1

Page 10 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 186 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-05-0-1.5

Lab ID: 0812177-7

Date Analyzed: 15-Jan-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090079d02A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.542.7 +/- 0.4613982-63-3 1

Data Package ID: GSS0812177-1

Page 11 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 186 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-05-0-1.5

Lab ID: 0812177-7

Date Analyzed: 15-Jan-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090079d02

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M31.02.0 +/- 0.5615262-20-1 1

Data Package ID: GSS0812177-1

Page 12 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 109 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-05-1.5-3.0

Lab ID: 0812177-8

Date Analyzed: 12-Jan-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-3

Run ID: GS090106-3A
QCBatchID: GS090106-3-1

Result Units: pCi/g
File Name:090060d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 0.962.1 +/- 0.6215262-20-1 1

Data Package ID: GSS0812177-1

Page 13 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 104 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-03-0-1.5

Lab ID: 0812177-9

Date Analyzed: 12-Jan-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-3

Run ID: GS090106-3A
QCBatchID: GS090106-3-1

Result Units: pCi/g
File Name:090061d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,TI1.01.5 +/- 0.6115262-20-1 1

Data Package ID: GSS0812177-1

Page 14 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 207 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-03-1.5-3.0

Lab ID: 0812177-10

Date Analyzed: 15-Jan-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090090d03A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.452.3 +/- 0.4213982-63-3 1

Data Package ID: GSS0812177-1

Page 15 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 207 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-03-1.5-3.0

Lab ID: 0812177-10

Date Analyzed: 15-Jan-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090090d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 TI0.781.8 +/- 0.5915262-20-1 1

Data Package ID: GSS0812177-1

Page 16 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 81.9 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-P07-1-3

Lab ID: 0812177-11

Date Analyzed: 12-Jan-09

Date Collected: 17-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-3

Run ID: GS090106-3A
QCBatchID: GS090106-3-1

Result Units: pCi/g
File Name:090079d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G1.32.8 +/- 0.7815262-20-1 1

Data Package ID: GSS0812177-1

Page 17 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 83.8 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-P07-0-1

Lab ID: 0812177-12

Date Analyzed: 12-Jan-09

Date Collected: 17-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-3

Run ID: GS090106-3A
QCBatchID: GS090106-3-1

Result Units: pCi/g
File Name:090018d08

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 G0.902.8 +/- 0.6915262-20-1 1

Data Package ID: GSS0812177-1

Page 18 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 85.3 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-04-0-1.5

Lab ID: 0812177-14

Date Analyzed: 12-Jan-09

Date Collected: 17-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-3

Run ID: GS090106-3A
QCBatchID: GS090106-3-1

Result Units: pCi/g
File Name:090055d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M31.62.7 +/- 0.8115262-20-1 1

Data Package ID: GSS0812177-1

Page 19 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 84.8 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-04-1.5-3.0

Lab ID: 0812177-15

Date Analyzed: 12-Jan-09

Date Collected: 17-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-3

Run ID: GS090106-3A
QCBatchID: GS090106-3-1

Result Units: pCi/g
File Name:090062d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.52.3 +/- 0.8415262-20-1 1

Data Package ID: GSS0812177-1

Page 20 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 203 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-Q09-1-3

Lab ID: 0812177-16

Date Analyzed: 15-Jan-09

Date Collected: 23-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090046d08A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.441.9 +/- 0.3513982-63-3 1

Data Package ID: GSS0812177-1

Page 21 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 203 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-Q09-1-3

Lab ID: 0812177-16

Date Analyzed: 15-Jan-09

Date Collected: 23-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090046d08

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 TI0.691.8 +/- 0.5415262-20-1 1

Data Package ID: GSS0812177-1

Page 22 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 88.5 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-09-0-1.5

Lab ID: 0812177-17

Date Analyzed: 12-Jan-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-3

Run ID: GS090106-3A
QCBatchID: GS090106-3-1

Result Units: pCi/g
File Name:090080d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M31.02.0 +/- 0.5915262-20-1 1

Data Package ID: GSS0812177-1

Page 23 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 109 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CD-SD-09-1.5-3.0

Lab ID: 0812177-18

Date Analyzed: 12-Jan-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-3

Run ID: GS090106-3A
QCBatchID: GS090106-3-1

Result Units: pCi/g
File Name:090019d08

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 0.791.4 +/- 0.4515262-20-1 1

Data Package ID: GSS0812177-1

Page 24 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 78.7 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-P12-1-3

Lab ID: 0812177-19

Date Analyzed: 12-Jan-09

Date Collected: 23-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-3

Run ID: GS090106-3A
QCBatchID: GS090106-3-1

Result Units: pCi/g
File Name:090056d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 G1.01.9 +/- 0.6715262-20-1 1

Data Package ID: GSS0812177-1

Page 25 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

44



Gamma Spectroscopy Results
PAI 713 Rev 10

Sample Duplicate Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 91.5 g

Library: Count Time: 45 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-P12-1-3

Lab ID: 0812177-19DUP

Date Analyzed: 13-Jan-09

Date Collected: 23-Jul-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-3

Run ID: GS090106-3A
QCBatchID: GS090106-3-1

Result Units: pCi/g
File Name:090066d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 0.831.2 +/- 0.45 1

Data Package ID: GSS0812177-1

Page 3 of 3Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 101 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: OD-SD-02-0-1.5

Lab ID: 0812177-20

Date Analyzed: 13-Jan-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-3

Run ID: GS090106-3A
QCBatchID: GS090106-3-1

Result Units: pCi/g
File Name:090023d08

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 0.852.7 +/- 0.6215262-20-1 1

Data Package ID: GSS0812177-1

Page 26 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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           ALS Paragon 

 

 
Isotopic Uranium 

Case Narrative 
 

Freeport McMoRan Sierrita 
FMI-VRP 

Work Order Number:  0812177 
 
1. This report consists of the analytical results for 20 soil samples received by ALS Paragon on 

12/17/08. 
 
2. These samples were prepared according to procedures SOP336R0, SOP773R10, and SOP778R12.  

Due to possible matrix interference, all samples were prepared at a reduced aliquot of ~1 g.  Due to 
high activity detected in the prescreen, samples 0812177-8, -10, -11, -12, and -14 were prepared at a 
reduced aliquot of ~0.5 g and ~0.25 g for samples -13 and -20. 

 
3. The samples were analyzed for the presence of isotopic uranium according to procedure SOP714R11.  

The analyses were completed on 02/10/09. 
 
4. The isotopic analysis results for these samples are reported on a ‘dry weight’ basis in units of 

pCi/gram.   
 
5. This analytical method quantifies U-235 alpha activity in a specific region of interest corresponding 

to emission energies between those of U-234 and U-238.  A potential limitation of this method is 
that measurable amounts of U-234 in the sample may cause a small amount of characteristic activity 
in the U-235 region of interest due to poorly resolved alpha activity at the boundary between the two 
regions.  To minimize the potential for a high bias in the U-235 analytical results, the U-235 region of 
interest has been narrowed and limited to a lower energy region.  An 85.1% abundance correction has 
been made to the final U-235 results.  

 
6. The requested MDC of 0.1 pCi/gram was not met for U-234 and U-238 for several samples.  The 

reported activity for these samples is greater than the achieved MDC.  These samples are identified 
with an “M3” flag on the final reports. 

 
7. No further anomalous situations were encountered during the preparation or analysis of these 

samples.  All remaining quality control criteria were met. 
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Paragon OrderNum: 0812177
Client Name: Freeport McMoRan Sierrita

Client Project Name: FMI-VRP
Client Project Number:

Client PO Number: OJ08VT

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Paragon

0812177-1CP-SD-01-0-1.5 SOIL 16-Jul-08 8:30
0812177-2CP-SD-01-1.5-3.0 SOIL 16-Jul-08 8:30
0812177-3CP-SD-02-0-1.5 SOIL 16-Jul-08 9:08
0812177-4CP-SD-02-1.5-3.0 SOIL 16-Jul-08 9:08
0812177-5CP-SD-06-0-1.5 SOIL 16-Jul-08 9:26
0812177-6CP-SD-06-1.5-3.0 SOIL 16-Jul-08 9:26
0812177-7CP-SD-05-0-1.5 SOIL 16-Jul-08 9:45
0812177-8CP-SD-05-1.5-3.0 SOIL 16-Jul-08 9:45
0812177-9CP-SD-03-0-1.5 SOIL 16-Jul-08 9:54
0812177-10CP-SD-03-1.5-3.0 SOIL 16-Jul-08 9:54
0812177-11CP-P07-1-3 SOIL 17-Jul-08 14:04
0812177-12CP-P07-0-1 SOIL 17-Jul-08 14:04
0812177-13CP-P07-5-7 SOIL 17-Jul-08 14:11
0812177-14CP-SD-04-0-1.5 SOIL 17-Jul-08 14:52
0812177-15CP-SD-04-1.5-3.0 SOIL 17-Jul-08 14:52
0812177-16CP-Q09-1-3 SOIL 23-Jul-08 10:15
0812177-17CP-SD-09-0-1.5 SOIL 28-Jul-08 10:39
0812177-18CD-SD-09-1.5-3.0 SOIL 28-Jul-08 10:39
0812177-19CP-P12-1-3 SOIL 23-Jul-08 11:03
0812177-20OD-SD-02-0-1.5 SOIL 28-Jul-08 11:11

Page 1 of 1
Monday, February 16, 2009Date Printed:LIMS Version:  6.245A

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 11Method Blank Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 0.830 g

Count Time: 1000 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Lab ID: AS090129-1MB

Date Analyzed: 10-Feb-09

Date Collected: 29-Jan-09

Sample Matrix: SOIL

Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1 Result Units: pCi/g

File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 714 Rev 11

CASNO Requested
 MDC

ALS Paragon

U-23413966-29-5 U0.0280.015 +/- 0.018 0.1

U-23515117-96-1 U0.0270.010 +/- 0.016 0.1

U-2387440-61-1 U0.0360.0043 +/- 0.019 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 84.45.442 4.59 pCi/g 30 - 110 %

Data Package ID: UR0812177-1

Page 1 of 1Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Laboratory Control Sample(s)

Prep SOP: PAI 778 Rev 12
Final Aliquot: 0.830 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Lab ID: AS090129-1LCS

Date Analyzed: 06-Feb-09

Date Collected: 29-Jan-09

Sample Matrix: SOIL

Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1 Result Units: pCi/g

File Name:Spectrum #1

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

U-234 5.33 0.961 0.0714 P5.23 102 82 - 122+/-13966-29-5

U-238 5.78 1.04 0.0477 P5.43 106 82 - 122+/-7440-61-1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 82.15.443 4.47 pCi/g 30 - 110 %

Data Package ID: UR0812177-1

Page 1 of 1Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Duplicate Sample Results (DER)

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-01-1.5-3.0

Lab ID: 0812177-2DUP

Date Analyzed: 04-Feb-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1

Result Units: pCi/g
File Name:Spectrum #1

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

U-234 0.27 2.1313966-29-5 2.0 +/- 0.392.2 +/- 0.42

U-235 0.72 2.13 LT15117-96-1 0.084 +/- 0.0500.14 +/- 0.067

U-238 0.25 2.137440-61-1 2.3 +/- 0.442.2 +/- 0.42

Data Package ID: UR0812177-1

Page 1 of 2Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Duplicate Sample Results (DER)

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-09-0-1.5

Lab ID: 0812177-17DUP

Date Analyzed: 06-Feb-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1

Result Units: pCi/g
File Name:Spectrum #1

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

U-234 0.10 2.1313966-29-5 2.1 +/- 0.412.1 +/- 0.40

U-235 0.26 2.1315117-96-1 0.12 +/- 0.0600.098 +/- 0.055

U-238 0.40 2.137440-61-1 2.1 +/- 0.412.4 +/- 0.46

Data Package ID: UR0812177-1

Page 2 of 2Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-01-0-1.5

Lab ID: 0812177-1

Date Analyzed: 04-Feb-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0311.5 +/- 0.3213966-29-5 0.1

U-235 0.0360.11 +/- 0.05815117-96-1 0.1

U-238 0.0161.5 +/- 0.317440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 81.04.418 3.58 pCi/g 30 - 110 %

Data Package ID: UR0812177-1

Page 1 of 20Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-01-1.5-3.0

Lab ID: 0812177-2

Date Analyzed: 04-Feb-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0302.2 +/- 0.4213966-29-5 0.1

U-235 0.0420.14 +/- 0.06715117-96-1 0.1

U-238 0.0302.2 +/- 0.427440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 81.74.447 3.63 pCi/g 30 - 110 %

Data Package ID: UR0812177-1

Page 2 of 20Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Sample Duplicate Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-01-1.5-3.0

Lab ID: 0812177-2DUP

Date Analyzed: 04-Feb-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-23413966-29-5 0.0292.0 +/- 0.39 0.1

U-23515117-96-1 LT0.0350.084 +/- 0.050 0.1

U-2387440-61-1 0.0292.3 +/- 0.44 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 83.04.412 3.66 pCi/g 30 - 110 %

Data Package ID: UR0812177-1

Page 1 of 2Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-02-0-1.5

Lab ID: 0812177-3

Date Analyzed: 04-Feb-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0141.9 +/- 0.3713966-29-5 0.1

U-235 LT0.0330.092 +/- 0.05115117-96-1 0.1

U-238 0.0281.8 +/- 0.367440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 91.64.461 4.09 pCi/g 30 - 110 %

Data Package ID: UR0812177-1

Page 3 of 20Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-02-1.5-3.0

Lab ID: 0812177-4

Date Analyzed: 04-Feb-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0461.2 +/- 0.2713966-29-5 0.1

U-235 LT0.0230.043 +/- 0.03915117-96-1 0.1

U-238 0.0461.2 +/- 0.277440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 62.74.474 2.81 pCi/g 30 - 110 %

Data Package ID: UR0812177-1

Page 4 of 20Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-06-0-1.5

Lab ID: 0812177-5

Date Analyzed: 04-Feb-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0371.7 +/- 0.3413966-29-5 0.1

U-235 LT0.0390.095 +/- 0.05215117-96-1 0.1

U-238 0.0281.9 +/- 0.377440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 90.64.448 4.03 pCi/g 30 - 110 %

Data Package ID: UR0812177-1

Page 5 of 20Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-06-1.5-3.0

Lab ID: 0812177-6

Date Analyzed: 04-Feb-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0341.7 +/- 0.3413966-29-5 0.1

U-235 0.0340.11 +/- 0.05615117-96-1 0.1

U-238 0.0291.9 +/- 0.367440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 89.74.507 4.04 pCi/g 30 - 110 %

Data Package ID: UR0812177-1

Page 6 of 20Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-05-0-1.5

Lab ID: 0812177-7

Date Analyzed: 04-Feb-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0502.1 +/- 0.4013966-29-5 0.1

U-235 0.0350.15 +/- 0.06815117-96-1 0.1

U-238 0.0402.0 +/- 0.397440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 85.14.466 3.80 pCi/g 30 - 110 %

Data Package ID: UR0812177-1

Page 7 of 20Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 0.507 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-05-1.5-3.0

Lab ID: 0812177-8

Date Analyzed: 04-Feb-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.102.3 +/- 0.4913966-29-5 0.1

U-235 LT0.0380.098 +/- 0.07615117-96-1 0.1

U-238 M30.111.9 +/- 0.447440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 82.08.913 7.30 pCi/g 30 - 110 %

Data Package ID: UR0812177-1

Page 8 of 20Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-03-0-1.5

Lab ID: 0812177-9

Date Analyzed: 04-Feb-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0490.98 +/- 0.2313966-29-5 0.1

U-235 LT0.0530.075 +/- 0.05115117-96-1 0.1

U-238 0.0401.1 +/- 0.257440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 81.44.481 3.65 pCi/g 30 - 110 %

Data Package ID: UR0812177-1

Page 9 of 20Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 0.514 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-03-1.5-3.0

Lab ID: 0812177-10

Date Analyzed: 04-Feb-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 M30.131.8 +/- 0.4213966-29-5 0.1

U-235 U0.0970.097 +/- 0.08015117-96-1 0.1

U-238 0.0311.9 +/- 0.427440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 86.48.793 7.60 pCi/g 30 - 110 %

Data Package ID: UR0812177-1

Page 10 of 20Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 0.501 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-P07-1-3

Lab ID: 0812177-11

Date Analyzed: 04-Feb-09

Date Collected: 17-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 M30.102.4 +/- 0.5213966-29-5 0.1

U-235 0.0400.19 +/- 0.1115117-96-1 0.1

U-238 0.0892.6 +/- 0.567440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 85.39.016 7.69 pCi/g 30 - 110 %

Data Package ID: UR0812177-1

Page 11 of 20Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 0.508 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-P07-0-1

Lab ID: 0812177-12

Date Analyzed: 04-Feb-09

Date Collected: 17-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 M30.112.2 +/- 0.4913966-29-5 0.1

U-235 0.0400.21 +/- 0.1215117-96-1 0.1

U-238 0.0792.9 +/- 0.627440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 80.88.902 7.19 pCi/g 30 - 110 %

Data Package ID: UR0812177-1

Page 12 of 20Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 0.262 g

Count Time: 1000 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-P07-5-7

Lab ID: 0812177-13

Date Analyzed: 10-Feb-09

Date Collected: 17-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 M30.101.9 +/- 0.3613966-29-5 0.1

U-235 U0.0980.074 +/- 0.06815117-96-1 0.1

U-238 M30.111.8 +/- 0.357440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 84.917.26 14.7 pCi/g 30 - 110 %

Data Package ID: UR0812177-1

Page 13 of 20Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 0.500 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-04-0-1.5

Lab ID: 0812177-14

Date Analyzed: 09-Feb-09

Date Collected: 17-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0591.9 +/- 0.4213966-29-5 0.1

U-235 LT0.0690.097 +/- 0.07515117-96-1 0.1

U-238 0.0412.1 +/- 0.467440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 85.49.034 7.72 pCi/g 30 - 110 %

Data Package ID: UR0812177-1

Page 14 of 20Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-04-1.5-3.0

Lab ID: 0812177-15

Date Analyzed: 06-Feb-09

Date Collected: 17-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0311.4 +/- 0.2913966-29-5 0.1

U-235 0.0360.11 +/- 0.05815117-96-1 0.1

U-238 0.0311.3 +/- 0.277440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 80.14.455 3.57 pCi/g 30 - 110 %

Data Package ID: UR0812177-1

Page 15 of 20Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon

27



Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-Q09-1-3

Lab ID: 0812177-16

Date Analyzed: 06-Feb-09

Date Collected: 23-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0361.2 +/- 0.2613966-29-5 0.1

U-235 LT0.0180.020 +/- 0.02515117-96-1 0.1

U-238 0.0361.2 +/- 0.257440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 80.64.505 3.63 pCi/g 30 - 110 %

Data Package ID: UR0812177-1

Page 16 of 20Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-09-0-1.5

Lab ID: 0812177-17

Date Analyzed: 06-Feb-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0412.1 +/- 0.4013966-29-5 0.1

U-235 LT0.0430.098 +/- 0.05515117-96-1 0.1

U-238 0.0302.4 +/- 0.467440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 83.04.480 3.72 pCi/g 30 - 110 %

Data Package ID: UR0812177-1

Page 17 of 20Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Sample Duplicate Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-09-0-1.5

Lab ID: 0812177-17DUP

Date Analyzed: 06-Feb-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-23413966-29-5 0.0362.1 +/- 0.41 0.1

U-23515117-96-1 0.0350.12 +/- 0.060 0.1

U-2387440-61-1 0.0302.1 +/- 0.41 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 83.44.414 3.68 pCi/g 30 - 110 %

Data Package ID: UR0812177-1

Page 2 of 2Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.03 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CD-SD-09-1.5-3.0

Lab ID: 0812177-18

Date Analyzed: 06-Feb-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0511.7 +/- 0.3413966-29-5 0.1

U-235 LT0.0350.072 +/- 0.04615117-96-1 0.1

U-238 0.0411.7 +/- 0.347440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 82.64.388 3.63 pCi/g 30 - 110 %

Data Package ID: UR0812177-1

Page 18 of 20Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-P12-1-3

Lab ID: 0812177-19

Date Analyzed: 06-Feb-09

Date Collected: 23-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0490.91 +/- 0.2113966-29-5 0.1

U-235 LT0.0190.041 +/- 0.03415117-96-1 0.1

U-238 0.0550.84 +/- 0.207440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 83.24.446 3.70 pCi/g 30 - 110 %

Data Package ID: UR0812177-1

Page 19 of 20Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 0.252 g

Count Time: 1000 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: OD-SD-02-0-1.5

Lab ID: 0812177-20

Date Analyzed: 10-Feb-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 M30.161.7 +/- 0.3513966-29-5 0.1

U-235 U0.0800.060 +/- 0.05815117-96-1 0.1

U-238 M30.101.9 +/- 0.387440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 80.217.95 14.4 pCi/g 30 - 110 %

Data Package ID: UR0812177-1

Page 20 of 20Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Paragon OrderNum: 0812177
Client Name: Freeport McMoRan Sierrita

Client Project Name: FMI-VRP
Client Project Number:

Client PO Number: OJ08VT

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Paragon

0812177-1CP-SD-01-0-1.5 SOIL 16-Jul-08 8:30
0812177-10CP-SD-03-1.5-3.0 SOIL 16-Jul-08 9:54
0812177-11CP-P07-1-3 SOIL 17-Jul-08 14:04
0812177-12CP-P07-0-1 SOIL 17-Jul-08 14:04
0812177-13CP-P07-5-7 SOIL 17-Jul-08 14:11
0812177-14CP-SD-04-0-1.5 SOIL 17-Jul-08 14:52
0812177-15CP-SD-04-1.5-3.0 SOIL 17-Jul-08 14:52
0812177-16CP-Q09-1-3 SOIL 23-Jul-08 10:15
0812177-17CP-SD-09-0-1.5 SOIL 28-Jul-08 10:39
0812177-18CD-SD-09-1.5-3.0 SOIL 28-Jul-08 10:39
0812177-19CP-P12-1-3 SOIL 23-Jul-08 11:03
0812177-2CP-SD-01-1.5-3.0 SOIL 16-Jul-08 8:30
0812177-20OD-SD-02-0-1.5 SOIL 28-Jul-08 11:11
0812177-3CP-SD-02-0-1.5 SOIL 16-Jul-08 9:08
0812177-4CP-SD-02-1.5-3.0 SOIL 16-Jul-08 9:08
0812177-5CP-SD-06-0-1.5 SOIL 16-Jul-08 9:26
0812177-6CP-SD-06-1.5-3.0 SOIL 16-Jul-08 9:26
0812177-7CP-SD-05-0-1.5 SOIL 16-Jul-08 9:45
0812177-8CP-SD-05-1.5-3.0 SOIL 16-Jul-08 9:45
0812177-9CP-SD-03-0-1.5 SOIL 16-Jul-08 9:54

Page 1 of 1 Paragon Analytics Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A
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Ra-226 by Radon Emanation - Method 903.1

PAI 783 Rev 8Method Blank Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Lab ID: RE090220-1MB

Date Analyzed: 12-Mar-09

Date Collected: 20-Feb-09

Sample Matrix: SOIL

Date Prepared: 20-Feb-09

Prep Batch: RE090220-1

Run ID: RE090220-1A
QCBatchID: RE090220-1-1 Result Units: pCi/g

File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 783 Rev 8

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 U0.410.14 +/- 0.24 1

Data Package ID: RE0812177-1

Page 1 of 2Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1

PAI 783 Rev 8Method Blank Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Lab ID: RE090203-4MB

Date Analyzed: 24-Feb-09

Date Collected: 03-Feb-09

Sample Matrix: SOIL

Date Prepared: 03-Feb-09

Prep Batch: RE090203-4

Run ID: RE090203-4A
QCBatchID: RE090203-4-1 Result Units: pCi/g

File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 783 Rev 8

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 U0.72-0.16 +/- 0.38 1

Data Package ID: RE0812177-1

Page 2 of 2Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Lab ID: RE090203-4LCS

Date Analyzed: 24-Feb-09

Date Collected: 03-Feb-09

Sample Matrix: SOIL

Date Prepared: 03-Feb-09

Prep Batch: RE090203-4

Run ID: RE090203-4A
QCBatchID: RE090203-4-1 Result Units: pCi/g

File Name:Manual Entry

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 47.5 8.69 0.366 P44.6 107 57 - 126+/-13982-63-3

Data Package ID: RE0812177-1

Page 1 of 2Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon

9



Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Lab ID: RE090220-1LCS

Date Analyzed: 12-Mar-09

Date Collected: 20-Feb-09

Sample Matrix: SOIL

Date Prepared: 20-Feb-09

Prep Batch: RE090220-1

Run ID: RE090220-1A
QCBatchID: RE090220-1-1 Result Units: pCi/g

File Name:Manual Entry

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 48.8 9.05 0.403 P43.3 113 57 - 126+/-13982-63-3

Data Package ID: RE0812177-1

Page 2 of 2Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Duplicate Sample Results (DER)

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.02 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-01-0-1.5

Lab ID: 0812177-1DUP

Date Analyzed: 24-Feb-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-4

Run ID: RE090203-4A
QCBatchID: RE090203-4-1

Result Units: pCi/g
File Name:Manual Entry

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-226 0.32 2.1313982-63-3 1.8 +/- 0.502.1 +/- 0.61

Data Package ID: RE0812177-1

Page 1 of 1Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-01-0-1.5

Lab ID: 0812177-1

Date Analyzed: 24-Feb-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-4

Run ID: RE090203-4A
QCBatchID: RE090203-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.412.1 +/- 0.6113982-63-3 1

Data Package ID: RE0812177-1

Page 1 of 13Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Duplicate Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.02 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-01-0-1.5

Lab ID: 0812177-1DUP

Date Analyzed: 24-Feb-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-4

Run ID: RE090203-4A
QCBatchID: RE090203-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 0.331.8 +/- 0.50 1

Data Package ID: RE0812177-1

Page 1 of 1Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13

13



Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-02-1.5-3.0

Lab ID: 0812177-4

Date Analyzed: 24-Feb-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-4

Run ID: RE090203-4A
QCBatchID: RE090203-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.351.5 +/- 0.4713982-63-3 1

Data Package ID: RE0812177-1

Page 2 of 13Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-05-1.5-3.0

Lab ID: 0812177-8

Date Analyzed: 24-Feb-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-4

Run ID: RE090203-4A
QCBatchID: RE090203-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.0602.3 +/- 0.6113982-63-3 1

Data Package ID: RE0812177-1

Page 3 of 13Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-03-0-1.5

Lab ID: 0812177-9

Date Analyzed: 24-Feb-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-4

Run ID: RE090203-4A
QCBatchID: RE090203-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.0942.8 +/- 0.7913982-63-3 1

Data Package ID: RE0812177-1

Page 4 of 13Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.02 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-P07-1-3

Lab ID: 0812177-11

Date Analyzed: 24-Feb-09

Date Collected: 17-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-4

Run ID: RE090203-4A
QCBatchID: RE090203-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.714.8 +/- 1.213982-63-3 1

Data Package ID: RE0812177-1

Page 5 of 13Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-P07-0-1

Lab ID: 0812177-12

Date Analyzed: 24-Feb-09

Date Collected: 17-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-4

Run ID: RE090203-4A
QCBatchID: RE090203-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.302.8 +/- 0.6913982-63-3 1

Data Package ID: RE0812177-1

Page 6 of 13Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.00 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-P07-5-7

Lab ID: 0812177-13

Date Analyzed: 24-Feb-09

Date Collected: 17-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-4

Run ID: RE090203-4A
QCBatchID: RE090203-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.331.3 +/- 0.4413982-63-3 1

Data Package ID: RE0812177-1

Page 7 of 13Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.00 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-04-0-1.5

Lab ID: 0812177-14

Date Analyzed: 24-Feb-09

Date Collected: 17-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-4

Run ID: RE090203-4A
QCBatchID: RE090203-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 LT0.0650.77 +/- 0.3113982-63-3 1

Data Package ID: RE0812177-1

Page 8 of 13Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-04-1.5-3.0

Lab ID: 0812177-15

Date Analyzed: 24-Feb-09

Date Collected: 17-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-4

Run ID: RE090203-4A
QCBatchID: RE090203-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.461.4 +/- 0.4913982-63-3 1

Data Package ID: RE0812177-1

Page 9 of 13Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-09-0-1.5

Lab ID: 0812177-17

Date Analyzed: 24-Feb-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-4

Run ID: RE090203-4A
QCBatchID: RE090203-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.263.0 +/- 0.7613982-63-3 1

Data Package ID: RE0812177-1

Page 10 of 13Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CD-SD-09-1.5-3.0

Lab ID: 0812177-18

Date Analyzed: 24-Feb-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-4

Run ID: RE090203-4A
QCBatchID: RE090203-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.421.6 +/- 0.5513982-63-3 1

Data Package ID: RE0812177-1

Page 11 of 13Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-P12-1-3

Lab ID: 0812177-19

Date Analyzed: 24-Feb-09

Date Collected: 23-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-4

Run ID: RE090203-4A
QCBatchID: RE090203-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.581.9 +/- 0.6513982-63-3 1

Data Package ID: RE0812177-1

Page 12 of 13Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.02 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: OD-SD-02-0-1.5

Lab ID: 0812177-20

Date Analyzed: 11-Mar-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-1

Run ID: RE090220-1A
QCBatchID: RE090220-1-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.581.9 +/- 0.6113982-63-3 1

Data Package ID: RE0812177-1

Page 13 of 13Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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           ALS Paragon 
 

 
Radium-228 by Method 9320 

Case Narrative 
 

Freeport McMoRan Sierrita 
FMI-VRP 

Work Order Number:  0812177 
 
1. This report consists of the analytical results for one soil sample received by ALS Paragon on 

12/17/08. 
 
2. This sample was prepared according to SW-846 Method 9320, SOP746R8.  Procedure 9320 

was modified as follows:  The chemical yield was determined by ICP-AES measurement of 
the pre and post separation concentration of Ba and Y in these samples. 

 
3. The sample was analyzed for the presence of 228Ra by low background gas flow proportional 

counting of 228Ac, which is the ingrown progeny of 228Ra, according to SOP 724R10.  The 
analysis was completed on 01/29/09. 

 
4. The analysis results for this sample are reported on a ‘dry weight’ basis in units of pCi/gram. 
 
5. Method 9320 makes no reference to the analysis of soil samples.  The soil sample from this 

work order was initially leached in concentrated nitric acid.  The leachate was then 
processed as a water sample according to the method. 

 
6. ICP-AES measurement of barium concentrations prior to chemical separation for sample 

0812177-13 showed concentrations less than the amount known to have been added to the 
sample in the form of barium carrier.  To avoid a low bias in the final analytical results the 
known concentration of the carrier was used in chemical yield calculations in lieu of the pre-
separation measurement. 

 
7. No further anomalous situations were noted during the preparation and analysis of this 

sample.  All quality control criteria were met. 
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Paragon OrderNum: 0812177
Client Name: Freeport McMoRan Sierrita

Client Project Name: FMI-VRP
Client Project Number:

Client PO Number: OJ08VT

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Paragon

0812177-1CP-SD-01-0-1.5 SOIL 16-Jul-08 8:30
0812177-2CP-SD-01-1.5-3.0 SOIL 16-Jul-08 8:30
0812177-3CP-SD-02-0-1.5 SOIL 16-Jul-08 9:08
0812177-4CP-SD-02-1.5-3.0 SOIL 16-Jul-08 9:08
0812177-5CP-SD-06-0-1.5 SOIL 16-Jul-08 9:26
0812177-6CP-SD-06-1.5-3.0 SOIL 16-Jul-08 9:26
0812177-7CP-SD-05-0-1.5 SOIL 16-Jul-08 9:45
0812177-8CP-SD-05-1.5-3.0 SOIL 16-Jul-08 9:45
0812177-9CP-SD-03-0-1.5 SOIL 16-Jul-08 9:54
0812177-10CP-SD-03-1.5-3.0 SOIL 16-Jul-08 9:54
0812177-11CP-P07-1-3 SOIL 17-Jul-08 14:04
0812177-12CP-P07-0-1 SOIL 17-Jul-08 14:04
0812177-13CP-P07-5-7 SOIL 17-Jul-08 14:11
0812177-14CP-SD-04-0-1.5 SOIL 17-Jul-08 14:52
0812177-15CP-SD-04-1.5-3.0 SOIL 17-Jul-08 14:52
0812177-16CP-Q09-1-3 SOIL 23-Jul-08 10:15
0812177-17CP-SD-09-0-1.5 SOIL 28-Jul-08 10:39
0812177-18CD-SD-09-1.5-3.0 SOIL 28-Jul-08 10:39
0812177-19CP-P12-1-3 SOIL 23-Jul-08 11:03
0812177-20OD-SD-02-0-1.5 SOIL 28-Jul-08 11:11

Page 1 of 1
Friday, February 13, 2009Date Printed:LIMS Version:  6.244A

ALS Paragon
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Radium-228 Analysis by GFPC

PAI 724 Rev 10Method Blank Results

Prep SOP: PAI 746 Rev 8
Final Aliquot: 0.504 g

Count Time: 250 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Lab ID: RA090120-2MB

Date Analyzed: 29-Jan-09

Date Collected: 20-Jan-09

Sample Matrix: SOIL

Date Prepared: 20-Jan-09

Prep Batch: RA090120-2

Run ID: RA090120-2A
QCBatchID: RA090120-2-1 Result Units: pCi/g

File Name:RAB0129

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 724 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 U2.3-1.0 +/- 1.1 5

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 91.935480 32600 ug 40 - 110 %

YTTRIUM 61.98713 5400 ug 40 - 110 %

Total 56.9 40 - 110 %

Data Package ID: RA0812177-1

Page 1 of 1Friday, February 13, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Radium-228 Analysis by GFPC
PAI 724 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 746 Rev 8
Final Aliquot: 0.504 g

Count Time: 250 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Lab ID: RA090120-2LCS

Date Analyzed: 29-Jan-09

Date Collected: 20-Jan-09

Sample Matrix: SOIL

Date Prepared: 20-Jan-09

Prep Batch: RA090120-2

Run ID: RA090120-2A
QCBatchID: RA090120-2-1 Result Units: pCi/g

File Name:RAB0129

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-228 45.0 13.5 2.13 P46.5 96.7 70 - 130+/-15262-20-1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 90.036940 33300 ug 40 - 110 %

YTTRIUM 67.78713 5900 ug 40 - 110 %

Total 60.9 40 - 110 %

Data Package ID: RA0812177-1

Page 1 of 1Friday, February 13, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Radium-228 Analysis by GFPC
PAI 724 Rev 10
Sample Results

Prep SOP: PAI 746 Rev 8
Final Aliquot: 0.508 g

Count Time: 250 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-P07-5-7

Lab ID: 0812177-13

Date Analyzed: 29-Jan-09

Date Collected: 17-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Jan-09

Prep Batch: RA090120-2

Run ID: RA090120-2A
QCBatchID: RA090120-2-1

Result Units: pCi/g
File Name:RAA0129

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 LT2.83.5 +/- 1.815262-20-1 5

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 93.435220 32900 ug 40 - 110 %

YTTRIUM 62.98713 5480 ug 40 - 110 %

Total 58.7 40 - 110 %

Data Package ID: RA0812177-1

Page 1 of 1Friday, February 13, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon

10



           ALS Paragon 

 

 
Gamma Spectroscopy 

Case Narrative 
 

Freeport McMoRan Sierrita 
FMI-VRP 

Work Order Number:  0812178 
 
1. The following report consists of analytical results for 16 soil samples received by ALS Paragon on 

12/17/08. 
 
2. These samples were prepared according to procedure SOP739R9.  Samples 0812178-1, -9, -11, -13,   

-15, -16, -18, and -18DUP were sealed in steel cans on 12/24/08 and stored for at least 21 days to 
allow 222Rn to approach equilibrium with its progeny.  The degree of in-growth achieved prior to 
analysis on 01/15/09 is at least 97.8%.  Conservatively assuming a radon emanation efficiency of 
approximately 50%, the effective radon progeny in-growth for these samples would be greater than 
98.9%.  The remaining samples in the work order were packed in standard 100 gram geometry and 
analyzed for 228Ra only. 

 
3. The samples were analyzed for the presence of gamma emitting radionuclides according to procedure 

SOP713R10.  The analyses were completed on 01/15/09. 
 
4. The results for these samples are reported on a “Dry Weight” basis in units of pCi/gram. 
 
5. Sample volumes were insufficient to allow preparation of duplicates.  A duplicate analysis of samples 

0812178-5 and -18 was performed in lieu of prepared duplicates. 
 
6. ALS Paragon has observed a reproducible low bias in 226Ra results (about -30% for the geometry in 

question) when using a mixed gamma source for the calibration of HPGe detectors for solid samples.  
This bias is eliminated by calibration using a NIST traceable 226Ra source in the same geometry and 
configuration as the samples. 

 
7. The library used for calibration and analysis for samples 0812178-1, -9, -11, -13, -15, -16, -18, and     

-18DUP employs multiple peaks for the 226Ra progeny, 214Pb (352 and 295 keV) and 214Bi (609 and 
1120 keV).  Using these peaks avoids the use of the problematic 226Ra photo-peak at 186 keV, which 
suffers from poorly resolvable interference from 235U at the same energy.  Final activity results for 
226Ra are calculated, using the uncertainty-weighted mean of the activities for the four photo-peaks, 
by the Seeker gamma spectroscopy software assuming secular equilibrium. 
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Paragon OrderNum: 0812178
Client Name: Freeport McMoRan Sierrita

Client Project Name: FMI-VRP
Client Project Number:

Client PO Number: OJ08VT

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Paragon

0812178-1CP-JS-02-1-3 SOIL 11-Jul-08 13:20
0812178-2CP-O09-0-1 SOIL 11-Jul-08 14:52
0812178-3CP-O09-1-3 SOIL 11-Jul-08 14:52
0812178-4CP-O09-5-7 SOIL 11-Jul-08 14:58
0812178-5CP-O09-10-12 SOIL 11-Jul-08 15:02
0812178-6CP-O09-15-17 SOIL 11-Jul-08 15:10
0812178-7CP-JS-01-0-1 SOIL 15-Jul-08 9:45
0812178-8CP-JS-01-1-3 SOIL 15-Jul-08 9:45
0812178-9CP-JS-01-5-7 SOIL 15-Jul-08 9:55
0812178-10CP-P04-0-1 SOIL 15-Jul-08 11:10
0812178-11CP-P04-1-3 SOIL 15-Jul-08 11:21
0812178-12CP-P05-0-1 SOIL 15-Jul-08 13:15
0812178-13CP-P05-1-3 SOIL 15-Jul-08 13:33
0812178-14CP-JS-01-10-12 SOIL 15-Jul-08 10:40
0812178-15EV-JS-01-5-7 SOIL 14-Jul-08 13:55
0812178-16EV-JS-02-1-3 SOIL 14-Jul-08 14:45
0812178-17EV-JS-02-0-1 SOIL 14-Jul-08 14:45
0812178-18EV-JS-02-5-7 SOIL 14-Jul-08 14:55

Page 1 of 1
Thursday, February 05, 2009Date Printed:LIMS Version:  6.242A

ALS Paragon
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
Ra-226

Final Aliquot: 195 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Lab ID: GS090109-3MB

Date Analyzed: 15-Jan-09

Date Collected: 24-Dec-08

Sample Matrix: SOIL

Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1 Result Units: pCi/g

File Name:090052d08A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 U0.340.093 +/- 0.20 1

Data Package ID: GSS0812178-1

Page 1 of 4Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
Ra-228

Final Aliquot: 94.1 g

Library:
Count Time: 45 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Lab ID: GS090106-3MB

Date Analyzed: 13-Jan-09

Date Collected: 31-Dec-08

Sample Matrix: SOIL

Date Prepared: 31-Dec-08

Prep Batch: GS090106-3

Run ID: GS090106-3A
QCBatchID: GS090106-3-1 Result Units: pCi/g

File Name:090060d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 U0.590.20 +/- 0.34 1

Data Package ID: GSS0812178-1

Page 2 of 4Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
Ra-228

Final Aliquot: 195 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Lab ID: GS090109-3MB

Date Analyzed: 15-Jan-09

Date Collected: 24-Dec-08

Sample Matrix: SOIL

Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1 Result Units: pCi/g

File Name:090052d08

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 U0.76-0.17 +/- 0.37 1

Data Package ID: GSS0812178-1

Page 3 of 4Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
Ra-228

Final Aliquot: 89.4 g

Library:
Count Time: 60 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Lab ID: GS090106-4MB

Date Analyzed: 14-Jan-09

Date Collected: 30-Dec-08

Sample Matrix: SOIL

Date Prepared: 30-Dec-08

Prep Batch: GS090106-4

Run ID: GS090106-4A
QCBatchID: GS090106-4-1 Result Units: pCi/g

File Name:090094d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 U0.50-0.0036 +/- 0.26 1

Data Package ID: GSS0812178-1

Page 4 of 4Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

ANALYTICAL

Final Aliquot: 100 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Lab ID: GS090106-3LCS

Date Analyzed: 13-Jan-09

Date Collected: 31-Dec-08

Sample Matrix: SOIL

Date Prepared: 31-Dec-08

Prep Batch: GS090106-3

Run ID: GS090106-3A
QCBatchID: GS090106-3-1 Result Units: pCi/g

File Name:090067d03

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Am-241 1020 120 14.2 P986 103 85 - 115+/-14596-10-2

Co-60 454 53.2 1.41 P457 99.3 85 - 115+/-10198-40-0

Cs-137 404 47.4 1.87 P374 108 85 - 115+/-10045-97-3

Data Package ID: GSS0812178-1

Page 1 of 4Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

ANALYTICAL

Final Aliquot: 100 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Lab ID: GS090106-4LCS

Date Analyzed: 14-Jan-09

Date Collected: 30-Dec-08

Sample Matrix: SOIL

Date Prepared: 30-Dec-08

Prep Batch: GS090106-4

Run ID: GS090106-4A
QCBatchID: GS090106-4-1 Result Units: pCi/g

File Name:090062d07

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Am-241 1060 125 11.5 P986 108 85 - 115+/-14596-10-2

Co-60 501 58.7 3.84 P457 110 85 - 115+/-10198-40-0

Cs-137 406 47.7 2.52 P374 109 85 - 115+/-10045-97-3

Data Package ID: GSS0812178-1

Page 2 of 4Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Lab ID: GS090109-3ALCS

Date Analyzed: 15-Jan-09

Date Collected: 24-Dec-08

Sample Matrix: SOIL

Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1 Result Units: pCi/g

File Name:090086d02

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 451 52.9 2.97 P,M3470 96.0 85 - 115+/-13982-63-3

Data Package ID: GSS0812178-1

Page 3 of 4Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

ANALYTICAL

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Lab ID: GS090109-3LCS

Date Analyzed: 15-Jan-09

Date Collected: 24-Dec-08

Sample Matrix: SOIL

Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1 Result Units: pCi/g

File Name:090097d03

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Am-241 486 58.1 12.4 P462 105 85 - 115+/-14596-10-2

Co-60 213 25.0 0.839 P214 99.3 85 - 115+/-10198-40-0

Cs-137 177 20.8 1.22 P175 101 85 - 115+/-10045-97-3

Data Package ID: GSS0812178-1

Page 4 of 4Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 171 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: EV-JS-02-5-7

Lab ID: 0812178-18DUP

Date Analyzed: 15-Jan-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090053d08A

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-226 0.14 2.13 G13982-63-3 2.5 +/- 0.452.6 +/- 0.48

Data Package ID: GSS0812178-1

Page 1 of 3Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 102 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: CP-O09-10-12

Lab ID: 0812178-5DUP

Date Analyzed: 13-Jan-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090106-4

Run ID: GS090106-4A
QCBatchID: GS090106-4-1

Result Units: pCi/g
File Name:090062d02

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-228 0.35 2.13 M315262-20-1 2.2 +/- 0.571.9 +/- 0.67

Data Package ID: GSS0812178-1

Page 2 of 3Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 171 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: EV-JS-02-5-7

Lab ID: 0812178-18DUP

Date Analyzed: 15-Jan-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090053d08

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-228 0.17 2.13 G15262-20-1 1.8 +/- 0.561.9 +/- 0.58

Data Package ID: GSS0812178-1

Page 3 of 3Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13

19



Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 175 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: CP-JS-02-1-3

Lab ID: 0812178-1

Date Analyzed: 15-Jan-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090080d02A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 G0.421.1 +/- 0.2813982-63-3 1

Data Package ID: GSS0812178-1

Page 1 of 23Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 175 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: CP-JS-02-1-3

Lab ID: 0812178-1

Date Analyzed: 15-Jan-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090080d02

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.11.5 +/- 0.6315262-20-1 1

Data Package ID: GSS0812178-1

Page 2 of 23Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 91.0 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: CP-O09-1-3

Lab ID: 0812178-3

Date Analyzed: 13-Jan-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-3

Run ID: GS090106-3A
QCBatchID: GS090106-3-1

Result Units: pCi/g
File Name:090059d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M31.02.1 +/- 0.6415262-20-1 1

Data Package ID: GSS0812178-1

Page 3 of 23Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 95.4 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: CP-O09-5-7

Lab ID: 0812178-4

Date Analyzed: 13-Jan-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090106-4

Run ID: GS090106-4A
QCBatchID: GS090106-4-1

Result Units: pCi/g
File Name:090050d07

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,TI1.42.2 +/- 0.7715262-20-1 1

Data Package ID: GSS0812178-1

Page 4 of 23Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 102 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: CP-O09-10-12

Lab ID: 0812178-5

Date Analyzed: 13-Jan-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090106-4

Run ID: GS090106-4A
QCBatchID: GS090106-4-1

Result Units: pCi/g
File Name:090065d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,TI1.11.9 +/- 0.6715262-20-1 1

Data Package ID: GSS0812178-1

Page 5 of 23Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Sample Duplicate Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 102 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: CP-O09-10-12

Lab ID: 0812178-5DUP

Date Analyzed: 13-Jan-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090106-4

Run ID: GS090106-4A
QCBatchID: GS090106-4-1

Result Units: pCi/g
File Name:090062d02

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 M31.02.2 +/- 0.57 1

Data Package ID: GSS0812178-1

Page 1 of 3Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 94.9 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: CP-O09-15-17

Lab ID: 0812178-6

Date Analyzed: 13-Jan-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090106-4

Run ID: GS090106-4A
QCBatchID: GS090106-4-1

Result Units: pCi/g
File Name:090073d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,TI1.12.1 +/- 0.7415262-20-1 1

Data Package ID: GSS0812178-1

Page 6 of 23Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 101 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: CP-JS-01-1-3

Lab ID: 0812178-8

Date Analyzed: 13-Jan-09

Date Collected: 15-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090106-4

Run ID: GS090106-4A
QCBatchID: GS090106-4-1

Result Units: pCi/g
File Name:090087d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 TI0.982.1 +/- 0.6415262-20-1 1

Data Package ID: GSS0812178-1

Page 7 of 23Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 203 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: CP-JS-01-5-7

Lab ID: 0812178-9

Date Analyzed: 15-Jan-09

Date Collected: 15-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090091d03A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.602.8 +/- 0.4913982-63-3 1

Data Package ID: GSS0812178-1

Page 8 of 23Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 203 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: CP-JS-01-5-7

Lab ID: 0812178-9

Date Analyzed: 15-Jan-09

Date Collected: 15-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090091d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 TI0.771.7 +/- 0.5715262-20-1 1

Data Package ID: GSS0812178-1

Page 9 of 23Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 88.5 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: CP-P04-0-1

Lab ID: 0812178-10

Date Analyzed: 13-Jan-09

Date Collected: 15-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090106-4

Run ID: GS090106-4A
QCBatchID: GS090106-4-1

Result Units: pCi/g
File Name:090064d02

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 TI0.882.5 +/- 0.7015262-20-1 1

Data Package ID: GSS0812178-1

Page 10 of 23Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 200 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: CP-P04-1-3

Lab ID: 0812178-11

Date Analyzed: 15-Jan-09

Date Collected: 15-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090047d08A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.441.8 +/- 0.3513982-63-3 1

Data Package ID: GSS0812178-1

Page 11 of 23Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 200 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: CP-P04-1-3

Lab ID: 0812178-11

Date Analyzed: 15-Jan-09

Date Collected: 15-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090047d08

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 0.912.1 +/- 0.5715262-20-1 1

Data Package ID: GSS0812178-1

Page 12 of 23Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 111 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: CP-P05-0-1

Lab ID: 0812178-12

Date Analyzed: 13-Jan-09

Date Collected: 15-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090106-4

Run ID: GS090106-4A
QCBatchID: GS090106-4-1

Result Units: pCi/g
File Name:090075d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 0.942.5 +/- 0.6315262-20-1 1

Data Package ID: GSS0812178-1

Page 13 of 23Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 199 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: CP-P05-1-3

Lab ID: 0812178-13

Date Analyzed: 15-Jan-09

Date Collected: 15-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090081d02A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.412.2 +/- 0.3913982-63-3 1

Data Package ID: GSS0812178-1

Page 14 of 23Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 199 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: CP-P05-1-3

Lab ID: 0812178-13

Date Analyzed: 15-Jan-09

Date Collected: 15-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090081d02

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 0.721.9 +/- 0.5215262-20-1 1

Data Package ID: GSS0812178-1

Page 15 of 23Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 98.7 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: CP-JS-01-10-12

Lab ID: 0812178-14

Date Analyzed: 13-Jan-09

Date Collected: 15-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090106-4

Run ID: GS090106-4A
QCBatchID: GS090106-4-1

Result Units: pCi/g
File Name:090066d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 0.962.5 +/- 0.6815262-20-1 1

Data Package ID: GSS0812178-1

Page 16 of 23Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 188 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: EV-JS-01-5-7

Lab ID: 0812178-15

Date Analyzed: 15-Jan-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090092d03A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.645.2 +/- 0.7613982-63-3 1

Data Package ID: GSS0812178-1

Page 17 of 23Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 188 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: EV-JS-01-5-7

Lab ID: 0812178-15

Date Analyzed: 15-Jan-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090092d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M31.02.5 +/- 0.6915262-20-1 1

Data Package ID: GSS0812178-1

Page 18 of 23Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 193 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: EV-JS-02-1-3

Lab ID: 0812178-16

Date Analyzed: 15-Jan-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090048d08A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.472.5 +/- 0.4313982-63-3 1

Data Package ID: GSS0812178-1

Page 19 of 23Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 193 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: EV-JS-02-1-3

Lab ID: 0812178-16

Date Analyzed: 15-Jan-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090048d08

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 0.771.6 +/- 0.5115262-20-1 1

Data Package ID: GSS0812178-1

Page 20 of 23Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 92.6 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: EV-JS-02-0-1

Lab ID: 0812178-17

Date Analyzed: 13-Jan-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090106-4

Run ID: GS090106-4A
QCBatchID: GS090106-4-1

Result Units: pCi/g
File Name:090063d02

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 TI0.841.5 +/- 0.5615262-20-1 1

Data Package ID: GSS0812178-1

Page 21 of 23Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 171 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: EV-JS-02-5-7

Lab ID: 0812178-18

Date Analyzed: 15-Jan-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090096d03A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 G0.592.6 +/- 0.4813982-63-3 1

Data Package ID: GSS0812178-1

Page 22 of 23Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Sample Duplicate Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 171 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: EV-JS-02-5-7

Lab ID: 0812178-18DUP

Date Analyzed: 15-Jan-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090053d08A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 G0.572.5 +/- 0.45 1

Data Package ID: GSS0812178-1

Page 2 of 3Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 171 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: EV-JS-02-5-7

Lab ID: 0812178-18

Date Analyzed: 15-Jan-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090096d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 G0.951.9 +/- 0.5815262-20-1 1

Data Package ID: GSS0812178-1

Page 23 of 23Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Sample Duplicate Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 171 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: EV-JS-02-5-7

Lab ID: 0812178-18DUP

Date Analyzed: 15-Jan-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090053d08

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 G0.941.8 +/- 0.56 1

Data Package ID: GSS0812178-1

Page 3 of 3Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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           ALS Paragon 

 

 
Isotopic Uranium 

Case Narrative 
 

Freeport McMoRan Sierrita 
FMI-VRP 

Work Order Number:  0812178 
 
1. This report consists of the analytical results for 18 soil samples received by ALS Paragon on 

12/17/08. 
 
2. These samples were prepared according to procedures SOP336R0, SOP773R10, and SOP778R12.  

To avoid possible matrix interference, an aliquot of ~1 g was taken for all the samples.  Due to 
activity detected in the prescreen data, sample 0812178-15 was prepared at a reduced aliquot of 
~0.5g.   

 
3. The samples were analyzed for the presence of isotopic uranium according to procedure SOP714R11.  

The analyses were completed on 02/09/09. 
 
4. The isotopic analysis results for these samples are reported on a ‘dry weight’ basis in units of 

pCi/gram.   
 
5. This analytical method quantifies U-235 alpha activity in a specific region of interest corresponding 

to emission energies between those of U-234 and U-238.  A potential limitation of this method is 
that measurable amounts of U-234 in the sample may cause a small amount of characteristic activity 
in the U-235 region of interest due to poorly resolved alpha activity at the boundary between the two 
regions.  To minimize the potential for a high bias in the U-235 analytical results, the U-235 region of 
interest has been narrowed and limited to a lower energy region.  An 85.1% abundance correction has 
been made to the final U-235 results.  

 
6. Uranium-234 activity is reported in the associated method blank above the minimum detectable 

concentration value, as indicated with a “B3” qualifier on the final report.  The measured blank 
activity is below the requested MDC of 0.1 pCi/gram.  Results are acceptable according to 
SOP715R15, and are submitted without further qualification. 

 
7. No further anomalous situations were encountered during the preparation or analysis of these 

samples.  All remaining quality control criteria were met. 
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Paragon OrderNum: 0812178
Client Name: Freeport McMoRan Sierrita

Client Project Name: FMI-VRP
Client Project Number:

Client PO Number: OJ08VT

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Paragon

0812178-1CP-JS-02-1-3 SOIL 11-Jul-08 13:20
0812178-2CP-O09-0-1 SOIL 11-Jul-08 14:52
0812178-3CP-O09-1-3 SOIL 11-Jul-08 14:52
0812178-4CP-O09-5-7 SOIL 11-Jul-08 14:58
0812178-5CP-O09-10-12 SOIL 11-Jul-08 15:02
0812178-6CP-O09-15-17 SOIL 11-Jul-08 15:10
0812178-7CP-JS-01-0-1 SOIL 15-Jul-08 9:45
0812178-8CP-JS-01-1-3 SOIL 15-Jul-08 9:45
0812178-9CP-JS-01-5-7 SOIL 15-Jul-08 9:55
0812178-10CP-P04-0-1 SOIL 15-Jul-08 11:10
0812178-11CP-P04-1-3 SOIL 15-Jul-08 11:21
0812178-12CP-P05-0-1 SOIL 15-Jul-08 13:15
0812178-13CP-P05-1-3 SOIL 15-Jul-08 13:33
0812178-14CP-JS-01-10-12 SOIL 15-Jul-08 10:40
0812178-15EV-JS-01-5-7 SOIL 14-Jul-08 13:55
0812178-16EV-JS-02-1-3 SOIL 14-Jul-08 14:45
0812178-17EV-JS-02-0-1 SOIL 14-Jul-08 14:45
0812178-18EV-JS-02-5-7 SOIL 14-Jul-08 14:55

Page 1 of 1
Monday, February 16, 2009Date Printed:LIMS Version:  6.245A

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 11Method Blank Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 0.997 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Lab ID: AS090130-1MB

Date Analyzed: 05-Feb-09

Date Collected: 30-Jan-09

Sample Matrix: SOIL

Date Prepared: 30-Jan-09

Prep Batch: AS090130-1

Run ID: AS090130-1A
QCBatchID: AS090130-1-1 Result Units: pCi/g

File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 714 Rev 11

CASNO Requested
 MDC

ALS Paragon

U-23413966-29-5 B30.0330.043 +/- 0.035 0.1

U-23515117-96-1 U0.039-0.0022 +/- 0.027 0.1

U-2387440-61-1 U0.0400.015 +/- 0.023 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 82.54.535 3.74 pCi/g 30 - 110 %

Data Package ID: UR0812178-1

Page 1 of 1Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Laboratory Control Sample(s)

Prep SOP: PAI 778 Rev 12
Final Aliquot: 0.997 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Lab ID: AS090130-1LCS

Date Analyzed: 05-Feb-09

Date Collected: 30-Jan-09

Sample Matrix: SOIL

Date Prepared: 30-Jan-09

Prep Batch: AS090130-1

Run ID: AS090130-1A
QCBatchID: AS090130-1-1 Result Units: pCi/g

File Name:Spectrum #1

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

U-234 4.44 0.797 0.0718 P4.36 102 82 - 122+/-13966-29-5

U-238 4.74 0.845 0.0508 P4.52 105 82 - 122+/-7440-61-1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 79.04.535 3.58 pCi/g 30 - 110 %

Data Package ID: UR0812178-1

Page 1 of 1Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Duplicate Sample Results (DER)

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.04 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: CP-O09-1-3

Lab ID: 0812178-3DUP

Date Analyzed: 04-Feb-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 30-Jan-09

Prep Batch: AS090130-1

Run ID: AS090130-1A
QCBatchID: AS090130-1-1

Result Units: pCi/g
File Name:Spectrum #1

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

U-234 0.00 2.1313966-29-5 2.0 +/- 0.392.0 +/- 0.40

U-235 1.10 2.13 LT15117-96-1 0.073 +/- 0.0480.17 +/- 0.075

U-238 0.06 2.137440-61-1 2.1 +/- 0.402.0 +/- 0.40

Data Package ID: UR0812178-1

Page 1 of 2Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Duplicate Sample Results (DER)

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: EV-JS-02-1-3

Lab ID: 0812178-16DUP

Date Analyzed: 05-Feb-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 30-Jan-09

Prep Batch: AS090130-1

Run ID: AS090130-1A
QCBatchID: AS090130-1-1

Result Units: pCi/g
File Name:Spectrum #1

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

U-234 0.43 2.1313966-29-5 2.4 +/- 0.452.7 +/- 0.51

U-235 0.56 2.1315117-96-1 0.14 +/- 0.0670.21 +/- 0.087

U-238 0.13 2.137440-61-1 2.7 +/- 0.502.6 +/- 0.50

Data Package ID: UR0812178-1

Page 2 of 2Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.03 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: CP-JS-02-1-3

Lab ID: 0812178-1

Date Analyzed: 04-Feb-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Jan-09

Prep Batch: AS090130-1

Run ID: AS090130-1A
QCBatchID: AS090130-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0340.84 +/- 0.1913966-29-5 0.1

U-235 LT0.0330.081 +/- 0.04815117-96-1 0.1

U-238 0.0281.0 +/- 0.227440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 87.84.405 3.87 pCi/g 30 - 110 %

Data Package ID: UR0812178-1

Page 1 of 18Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: CP-O09-0-1

Lab ID: 0812178-2

Date Analyzed: 04-Feb-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Jan-09

Prep Batch: AS090130-1

Run ID: AS090130-1A
QCBatchID: AS090130-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0542.7 +/- 0.5113966-29-5 0.1

U-235 0.0380.21 +/- 0.08615117-96-1 0.1

U-238 0.0432.8 +/- 0.537440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 79.54.492 3.57 pCi/g 30 - 110 %

Data Package ID: UR0812178-1

Page 2 of 18Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.03 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: CP-O09-1-3

Lab ID: 0812178-3

Date Analyzed: 04-Feb-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Jan-09

Prep Batch: AS090130-1

Run ID: AS090130-1A
QCBatchID: AS090130-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0512.0 +/- 0.4013966-29-5 0.1

U-235 0.0190.17 +/- 0.07515117-96-1 0.1

U-238 0.0572.0 +/- 0.407440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 78.74.368 3.44 pCi/g 30 - 110 %

Data Package ID: UR0812178-1

Page 3 of 18Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Sample Duplicate Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.04 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: CP-O09-1-3

Lab ID: 0812178-3DUP

Date Analyzed: 04-Feb-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 30-Jan-09

Prep Batch: AS090130-1

Run ID: AS090130-1A
QCBatchID: AS090130-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-23413966-29-5 0.0442.0 +/- 0.39 0.1

U-23515117-96-1 LT0.0470.073 +/- 0.048 0.1

U-2387440-61-1 0.0352.1 +/- 0.40 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 88.64.351 3.85 pCi/g 30 - 110 %

Data Package ID: UR0812178-1

Page 1 of 2Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: CP-O09-5-7

Lab ID: 0812178-4

Date Analyzed: 04-Feb-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Jan-09

Prep Batch: AS090130-1

Run ID: AS090130-1A
QCBatchID: AS090130-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0661.9 +/- 0.3813966-29-5 0.1

U-235 0.0440.16 +/- 0.07415117-96-1 0.1

U-238 0.0161.9 +/- 0.377440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 85.54.472 3.83 pCi/g 30 - 110 %

Data Package ID: UR0812178-1

Page 4 of 18Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: CP-O09-10-12

Lab ID: 0812178-5

Date Analyzed: 04-Feb-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Jan-09

Prep Batch: AS090130-1

Run ID: AS090130-1A
QCBatchID: AS090130-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0501.8 +/- 0.3713966-29-5 0.1

U-235 0.0190.10 +/- 0.05715117-96-1 0.1

U-238 0.0421.9 +/- 0.387440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 89.14.481 3.99 pCi/g 30 - 110 %

Data Package ID: UR0812178-1

Page 5 of 18Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.04 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: CP-O09-15-17

Lab ID: 0812178-6

Date Analyzed: 04-Feb-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Jan-09

Prep Batch: AS090130-1

Run ID: AS090130-1A
QCBatchID: AS090130-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0582.6 +/- 0.5013966-29-5 0.1

U-235 0.0200.13 +/- 0.06515117-96-1 0.1

U-238 0.0392.6 +/- 0.497440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 81.14.360 3.54 pCi/g 30 - 110 %

Data Package ID: UR0812178-1

Page 6 of 18Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon

18



Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: CP-JS-01-0-1

Lab ID: 0812178-7

Date Analyzed: 04-Feb-09

Date Collected: 15-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Jan-09

Prep Batch: AS090130-1

Run ID: AS090130-1A
QCBatchID: AS090130-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0341.3 +/- 0.2713966-29-5 0.1

U-235 U0.0550.039 +/- 0.03915117-96-1 0.1

U-238 0.0341.3 +/- 0.287440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 79.14.507 3.56 pCi/g 30 - 110 %

Data Package ID: UR0812178-1

Page 7 of 18Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.04 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: CP-JS-01-1-3

Lab ID: 0812178-8

Date Analyzed: 05-Feb-09

Date Collected: 15-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Jan-09

Prep Batch: AS090130-1

Run ID: AS090130-1A
QCBatchID: AS090130-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0732.4 +/- 0.4713966-29-5 0.1

U-235 0.0530.19 +/- 0.08415117-96-1 0.1

U-238 0.0602.7 +/- 0.527440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 74.74.363 3.26 pCi/g 30 - 110 %

Data Package ID: UR0812178-1

Page 8 of 18Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.04 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: CP-JS-01-5-7

Lab ID: 0812178-9

Date Analyzed: 05-Feb-09

Date Collected: 15-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Jan-09

Prep Batch: AS090130-1

Run ID: AS090130-1A
QCBatchID: AS090130-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0432.0 +/- 0.3913966-29-5 0.1

U-235 0.0340.20 +/- 0.07915117-96-1 0.1

U-238 0.0292.1 +/- 0.407440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 87.84.331 3.80 pCi/g 30 - 110 %

Data Package ID: UR0812178-1

Page 9 of 18Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: CP-P04-0-1

Lab ID: 0812178-10

Date Analyzed: 05-Feb-09

Date Collected: 15-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Jan-09

Prep Batch: AS090130-1

Run ID: AS090130-1A
QCBatchID: AS090130-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0162.5 +/- 0.4813966-29-5 0.1

U-235 0.0190.17 +/- 0.07515117-96-1 0.1

U-238 0.0472.5 +/- 0.477440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 78.04.419 3.45 pCi/g 30 - 110 %

Data Package ID: UR0812178-1

Page 10 of 18Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: CP-P04-1-3

Lab ID: 0812178-11

Date Analyzed: 05-Feb-09

Date Collected: 15-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Jan-09

Prep Batch: AS090130-1

Run ID: AS090130-1A
QCBatchID: AS090130-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0552.3 +/- 0.4513966-29-5 0.1

U-235 0.0490.19 +/- 0.08415117-96-1 0.1

U-238 0.0621.9 +/- 0.397440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 76.84.439 3.41 pCi/g 30 - 110 %

Data Package ID: UR0812178-1

Page 11 of 18Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.04 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: CP-P05-0-1

Lab ID: 0812178-12

Date Analyzed: 05-Feb-09

Date Collected: 15-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Jan-09

Prep Batch: AS090130-1

Run ID: AS090130-1A
QCBatchID: AS090130-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0382.9 +/- 0.5413966-29-5 0.1

U-235 0.0450.27 +/- 0.1015117-96-1 0.1

U-238 0.0323.0 +/- 0.577440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 77.34.344 3.36 pCi/g 30 - 110 %

Data Package ID: UR0812178-1

Page 12 of 18Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon

24



Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: CP-P05-1-3

Lab ID: 0812178-13

Date Analyzed: 05-Feb-09

Date Collected: 15-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Jan-09

Prep Batch: AS090130-1

Run ID: AS090130-1A
QCBatchID: AS090130-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0452.5 +/- 0.4713966-29-5 0.1

U-235 0.0360.22 +/- 0.08515117-96-1 0.1

U-238 0.0412.6 +/- 0.487440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 80.94.487 3.63 pCi/g 30 - 110 %

Data Package ID: UR0812178-1

Page 13 of 18Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: CP-JS-01-10-12

Lab ID: 0812178-14

Date Analyzed: 05-Feb-09

Date Collected: 15-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Jan-09

Prep Batch: AS090130-1

Run ID: AS090130-1A
QCBatchID: AS090130-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0472.8 +/- 0.5213966-29-5 0.1

U-235 0.0470.11 +/- 0.05915117-96-1 0.1

U-238 0.0583.0 +/- 0.557440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 88.34.444 3.92 pCi/g 30 - 110 %

Data Package ID: UR0812178-1

Page 14 of 18Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 0.531 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: EV-JS-01-5-7

Lab ID: 0812178-15

Date Analyzed: 05-Feb-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Jan-09

Prep Batch: AS090130-1

Run ID: AS090130-1A
QCBatchID: AS090130-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0316.1 +/- 1.113966-29-5 0.1

U-235 0.0360.40 +/- 0.1615117-96-1 0.1

U-238 0.0716.6 +/- 1.27440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 85.38.516 7.26 pCi/g 30 - 110 %

Data Package ID: UR0812178-1

Page 15 of 18Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: EV-JS-02-1-3

Lab ID: 0812178-16

Date Analyzed: 05-Feb-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Jan-09

Prep Batch: AS090130-1

Run ID: AS090130-1A
QCBatchID: AS090130-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0472.7 +/- 0.5113966-29-5 0.1

U-235 0.0410.21 +/- 0.08715117-96-1 0.1

U-238 0.0422.6 +/- 0.507440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 78.54.511 3.54 pCi/g 30 - 110 %

Data Package ID: UR0812178-1

Page 16 of 18Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Sample Duplicate Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: EV-JS-02-1-3

Lab ID: 0812178-16DUP

Date Analyzed: 05-Feb-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 30-Jan-09

Prep Batch: AS090130-1

Run ID: AS090130-1A
QCBatchID: AS090130-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-23413966-29-5 0.0372.4 +/- 0.45 0.1

U-23515117-96-1 0.0190.14 +/- 0.067 0.1

U-2387440-61-1 0.0422.7 +/- 0.50 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 88.24.436 3.91 pCi/g 30 - 110 %

Data Package ID: UR0812178-1

Page 2 of 2Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: EV-JS-02-0-1

Lab ID: 0812178-17

Date Analyzed: 05-Feb-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Jan-09

Prep Batch: AS090130-1

Run ID: AS090130-1A
QCBatchID: AS090130-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0372.0 +/- 0.3913966-29-5 0.1

U-235 0.0440.15 +/- 0.07015117-96-1 0.1

U-238 0.0462.0 +/- 0.407440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 84.14.437 3.73 pCi/g 30 - 110 %

Data Package ID: UR0812178-1

Page 17 of 18Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: EV-JS-02-5-7

Lab ID: 0812178-18

Date Analyzed: 09-Feb-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Jan-09

Prep Batch: AS090130-1

Run ID: AS090130-1A
QCBatchID: AS090130-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0162.0 +/- 0.3913966-29-5 0.1

U-235 LT0.0380.069 +/- 0.04715117-96-1 0.1

U-238 0.0322.3 +/- 0.457440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 80.14.461 3.57 pCi/g 30 - 110 %

Data Package ID: UR0812178-1

Page 18 of 18Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Paragon OrderNum: 0812178
Client Name: Freeport McMoRan Sierrita

Client Project Name: FMI-VRP
Client Project Number:

Client PO Number: OJ08VT

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Paragon

0812178-1CP-JS-02-1-3 SOIL 11-Jul-08 13:20
0812178-10CP-P04-0-1 SOIL 15-Jul-08 11:10
0812178-11CP-P04-1-3 SOIL 15-Jul-08 11:21
0812178-12CP-P05-0-1 SOIL 15-Jul-08 13:15
0812178-13CP-P05-1-3 SOIL 15-Jul-08 13:33
0812178-14CP-JS-01-10-12 SOIL 15-Jul-08 10:40
0812178-15EV-JS-01-5-7 SOIL 14-Jul-08 13:55
0812178-16EV-JS-02-1-3 SOIL 14-Jul-08 14:45
0812178-17EV-JS-02-0-1 SOIL 14-Jul-08 14:45
0812178-18EV-JS-02-5-7 SOIL 14-Jul-08 14:55
0812178-2CP-O09-0-1 SOIL 11-Jul-08 14:52
0812178-3CP-O09-1-3 SOIL 11-Jul-08 14:52
0812178-4CP-O09-5-7 SOIL 11-Jul-08 14:58
0812178-5CP-O09-10-12 SOIL 11-Jul-08 15:02
0812178-6CP-O09-15-17 SOIL 11-Jul-08 15:10
0812178-7CP-JS-01-0-1 SOIL 15-Jul-08 9:45
0812178-8CP-JS-01-1-3 SOIL 15-Jul-08 9:45
0812178-9CP-JS-01-5-7 SOIL 15-Jul-08 9:55

Page 1 of 1 Paragon Analytics Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A
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Ra-226 by Radon Emanation - Method 903.1

PAI 783 Rev 8Method Blank Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Lab ID: RE090220-1MB

Date Analyzed: 12-Mar-09

Date Collected: 20-Feb-09

Sample Matrix: SOIL

Date Prepared: 20-Feb-09

Prep Batch: RE090220-1

Run ID: RE090220-1A
QCBatchID: RE090220-1-1 Result Units: pCi/g

File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 783 Rev 8

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 U0.410.14 +/- 0.24 1

Data Package ID: RE0812178-1

Page 1 of 1Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Lab ID: RE090220-1LCS

Date Analyzed: 12-Mar-09

Date Collected: 20-Feb-09

Sample Matrix: SOIL

Date Prepared: 20-Feb-09

Prep Batch: RE090220-1

Run ID: RE090220-1A
QCBatchID: RE090220-1-1 Result Units: pCi/g

File Name:Manual Entry

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 48.8 9.05 0.403 P43.3 113 57 - 126+/-13982-63-3

Data Package ID: RE0812178-1

Page 1 of 1Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Matrix Spike Results

Prep SOP: PAI 783
Final Aliquot: 1.07 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: EV-JS-02-0-1

Lab ID: 0812178-17MS

Date Analyzed: 12-Mar-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-1

Run ID: RE090220-1A
QCBatchID: RE090220-1-1

Result Units: pCi/g
File Name:Manual Entry

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Target 
Nuclide

Matrix 
Spike 

Lab 
Qualifier

Spike 
Added

Control
 Limits

Sample 
Results

MDC % RecCASNO

Ra-226 28.9 0.43 0.349 P42.2 57 - 12667.513982-63-3

Data Package ID: RE0812178-1

Page 1 of 1Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Comments:
Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

N - Matrix Spike Recovery outside control limits

Y1 - Chemical Yield in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

P - Matrix Spike Recovery within control limits

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Duplicate Sample Results (DER)

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: CP-O09-5-7

Lab ID: 0812178-4DUP

Date Analyzed: 12-Mar-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-1

Run ID: RE090220-1A
QCBatchID: RE090220-1-1

Result Units: pCi/g
File Name:Manual Entry

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-226 0.25 2.1313982-63-3 1.5 +/- 0.471.7 +/- 0.54

Data Package ID: RE0812178-1

Page 1 of 1Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: CP-O09-0-1

Lab ID: 0812178-2

Date Analyzed: 11-Mar-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-1

Run ID: RE090220-1A
QCBatchID: RE090220-1-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.291.4 +/- 0.4213982-63-3 1

Data Package ID: RE0812178-1

Page 1 of 11Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.02 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: CP-O09-1-3

Lab ID: 0812178-3

Date Analyzed: 11-Mar-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-1

Run ID: RE090220-1A
QCBatchID: RE090220-1-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.441.2 +/- 0.4413982-63-3 1

Data Package ID: RE0812178-1

Page 2 of 11Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.07 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: CP-O09-5-7

Lab ID: 0812178-4

Date Analyzed: 12-Mar-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-1

Run ID: RE090220-1A
QCBatchID: RE090220-1-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.421.7 +/- 0.5413982-63-3 1

Data Package ID: RE0812178-1

Page 3 of 11Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon

13



Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Duplicate Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: CP-O09-5-7

Lab ID: 0812178-4DUP

Date Analyzed: 12-Mar-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-1

Run ID: RE090220-1A
QCBatchID: RE090220-1-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 0.361.5 +/- 0.47 1

Data Package ID: RE0812178-1

Page 1 of 1Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.10 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: CP-O09-10-12

Lab ID: 0812178-5

Date Analyzed: 12-Mar-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-1

Run ID: RE090220-1A
QCBatchID: RE090220-1-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 U0.430.40 +/- 0.3013982-63-3 1

Data Package ID: RE0812178-1

Page 4 of 11Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.08 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: CP-O09-15-17

Lab ID: 0812178-6

Date Analyzed: 12-Mar-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-1

Run ID: RE090220-1A
QCBatchID: RE090220-1-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.511.4 +/- 0.6013982-63-3 1

Data Package ID: RE0812178-1

Page 5 of 11Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: CP-JS-01-0-1

Lab ID: 0812178-7

Date Analyzed: 12-Mar-09

Date Collected: 15-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-1

Run ID: RE090220-1A
QCBatchID: RE090220-1-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 LT0.590.64 +/- 0.4413982-63-3 1

Data Package ID: RE0812178-1

Page 6 of 11Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.08 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: CP-JS-01-1-3

Lab ID: 0812178-8

Date Analyzed: 12-Mar-09

Date Collected: 15-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-1

Run ID: RE090220-1A
QCBatchID: RE090220-1-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.372.0 +/- 0.5413982-63-3 1

Data Package ID: RE0812178-1

Page 7 of 11Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: CP-P04-0-1

Lab ID: 0812178-10

Date Analyzed: 12-Mar-09

Date Collected: 15-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-1

Run ID: RE090220-1A
QCBatchID: RE090220-1-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.471.9 +/- 0.5813982-63-3 1

Data Package ID: RE0812178-1

Page 8 of 11Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: CP-P05-0-1

Lab ID: 0812178-12

Date Analyzed: 12-Mar-09

Date Collected: 15-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-1

Run ID: RE090220-1A
QCBatchID: RE090220-1-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.281.2 +/- 0.3813982-63-3 1

Data Package ID: RE0812178-1

Page 9 of 11Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.02 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: CP-JS-01-10-12

Lab ID: 0812178-14

Date Analyzed: 12-Mar-09

Date Collected: 15-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-1

Run ID: RE090220-1A
QCBatchID: RE090220-1-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.332.4 +/- 0.7113982-63-3 1

Data Package ID: RE0812178-1

Page 10 of 11Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.06 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: EV-JS-02-0-1

Lab ID: 0812178-17

Date Analyzed: 12-Mar-09

Date Collected: 14-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-1

Run ID: RE090220-1A
QCBatchID: RE090220-1-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 LT0.350.43 +/- 0.3013982-63-3 1

Data Package ID: RE0812178-1

Page 11 of 11Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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           ALS Paragon 
 

 
Radium-228 by Method 9320 

Case Narrative 
 

Freeport McMoRan Sierrita 
FMI-VRP 

Work Order Number:  0812178 
 
1. This report consists of the analytical results for two soil samples received by ALS Paragon 

on 12/17/08. 
 
2. These samples were prepared according to SW-846 Method 9320, SOP746R8.  Procedure 

9320 was modified as follows:  The chemical yield was determined by ICP-AES 
measurement of the pre and post separation concentration of Ba and Y in these samples. 

 
3. The samples were analyzed for the presence of 228Ra by low background gas flow 

proportional counting of 228Ac, which is the ingrown progeny of 228Ra, according to SOP 
724R10.  The analyses were completed on 01/29/09. 

 
4. The analysis results for these samples are reported on a ‘dry weight’ basis in units of 

pCi/gram. 
 
5. Method 9320 makes no reference to the analysis of soil samples.  The soil samples from this 

work order were initially leached in concentrated nitric acid.  The leachate was then 
processed as a water sample according to the method. 

 
6. ICP-AES measurement of barium concentrations prior to chemical separation for samples 

0812178-2 and -2Dup showed concentrations less than the amount known to have been 
added to the samples in the form of barium carrier.  To avoid a low bias in the final analytical 
results the known concentration of the carrier was used in chemical yield calculations in lieu 
of the pre-separation measurement.  

 
7. No further anomalous situations were noted during the preparation and analysis of these 

samples.  All remaining quality control criteria were met. 
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Paragon OrderNum: 0812178
Client Name: Freeport McMoRan Sierrita

Client Project Name: FMI-VRP
Client Project Number:

Client PO Number: OJ08VT

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Paragon

0812178-1CP-JS-02-1-3 SOIL 11-Jul-08 13:20
0812178-2CP-O09-0-1 SOIL 11-Jul-08 14:52
0812178-3CP-O09-1-3 SOIL 11-Jul-08 14:52
0812178-4CP-O09-5-7 SOIL 11-Jul-08 14:58
0812178-5CP-O09-10-12 SOIL 11-Jul-08 15:02
0812178-6CP-O09-15-17 SOIL 11-Jul-08 15:10
0812178-7CP-JS-01-0-1 SOIL 15-Jul-08 9:45
0812178-8CP-JS-01-1-3 SOIL 15-Jul-08 9:45
0812178-9CP-JS-01-5-7 SOIL 15-Jul-08 9:55
0812178-10CP-P04-0-1 SOIL 15-Jul-08 11:10
0812178-11CP-P04-1-3 SOIL 15-Jul-08 11:21
0812178-12CP-P05-0-1 SOIL 15-Jul-08 13:15
0812178-13CP-P05-1-3 SOIL 15-Jul-08 13:33
0812178-14CP-JS-01-10-12 SOIL 15-Jul-08 10:40
0812178-15EV-JS-01-5-7 SOIL 14-Jul-08 13:55
0812178-16EV-JS-02-1-3 SOIL 14-Jul-08 14:45
0812178-17EV-JS-02-0-1 SOIL 14-Jul-08 14:45
0812178-18EV-JS-02-5-7 SOIL 14-Jul-08 14:55

Page 1 of 1
Friday, February 13, 2009Date Printed:LIMS Version:  6.244A

ALS Paragon
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Radium-228 Analysis by GFPC

PAI 724 Rev 10Method Blank Results

Prep SOP: PAI 746 Rev 8
Final Aliquot: 0.504 g

Count Time: 250 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Lab ID: RA090120-2MB

Date Analyzed: 29-Jan-09

Date Collected: 20-Jan-09

Sample Matrix: SOIL

Date Prepared: 20-Jan-09

Prep Batch: RA090120-2

Run ID: RA090120-2A
QCBatchID: RA090120-2-1 Result Units: pCi/g

File Name:RAB0129

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 724 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 U2.3-1.0 +/- 1.1 5

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 91.935480 32600 ug 40 - 110 %

YTTRIUM 61.98713 5400 ug 40 - 110 %

Total 56.9 40 - 110 %

Data Package ID: RA0812178-1

Page 1 of 1Friday, February 13, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Radium-228 Analysis by GFPC
PAI 724 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 746 Rev 8
Final Aliquot: 0.504 g

Count Time: 250 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Lab ID: RA090120-2LCS

Date Analyzed: 29-Jan-09

Date Collected: 20-Jan-09

Sample Matrix: SOIL

Date Prepared: 20-Jan-09

Prep Batch: RA090120-2

Run ID: RA090120-2A
QCBatchID: RA090120-2-1 Result Units: pCi/g

File Name:RAB0129

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-228 45.0 13.5 2.13 P46.5 96.7 70 - 130+/-15262-20-1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 90.036940 33300 ug 40 - 110 %

YTTRIUM 67.78713 5900 ug 40 - 110 %

Total 60.9 40 - 110 %

Data Package ID: RA0812178-1

Page 1 of 1Friday, February 13, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Radium-228 Analysis by GFPC
PAI 724 Rev 10

Duplicate Sample Results (DER)

Prep SOP: PAI 746 Rev 8
Final Aliquot: 0.502 g

Count Time: 250 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: CP-O09-0-1

Lab ID: 0812178-2DUP

Date Analyzed: 29-Jan-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 20-Jan-09

Prep Batch: RA090120-2

Run ID: RA090120-2A
QCBatchID: RA090120-2-1

Result Units: pCi/g
File Name:RAA0129

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-228 1.25 2.13 LT15262-20-1 3.3 +/- 1.87.6 +/- 2.9

Data Package ID: RA0812178-1

Page 1 of 1Friday, February 13, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Radium-228 Analysis by GFPC
PAI 724 Rev 10
Sample Results

Prep SOP: PAI 746 Rev 8
Final Aliquot: 0.505 g

Count Time: 250 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: CP-O09-0-1

Lab ID: 0812178-2

Date Analyzed: 29-Jan-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Jan-09

Prep Batch: RA090120-2

Run ID: RA090120-2A
QCBatchID: RA090120-2-1

Result Units: pCi/g
File Name:RAA0129

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 3.47.6 +/- 2.915262-20-1 5

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 89.835220 31600 ug 40 - 110 %

YTTRIUM 55.08713 4790 ug 40 - 110 %

Total 49.4 40 - 110 %

Data Package ID: RA0812178-1

Page 1 of 2Friday, February 13, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Radium-228 Analysis by GFPC
PAI 724 Rev 10

Sample Duplicate Results

Prep SOP: PAI 746 Rev 8
Final Aliquot: 0.502 g

Count Time: 250 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: CP-O09-0-1

Lab ID: 0812178-2DUP

Date Analyzed: 29-Jan-09

Date Collected: 11-Jul-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 20-Jan-09

Prep Batch: RA090120-2

Run ID: RA090120-2A
QCBatchID: RA090120-2-1

Result Units: pCi/g
File Name:RAA0129

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 LT2.93.3 +/- 1.8 5

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 92.535220 32600 ug 40 - 110 %

YTTRIUM 56.78713 4940 ug 40 - 110 %

Total 52.5 40 - 110 %

Data Package ID: RA0812178-1

Page 1 of 1Friday, February 13, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Radium-228 Analysis by GFPC
PAI 724 Rev 10
Sample Results

Prep SOP: PAI 746 Rev 8
Final Aliquot: 0.507 g

Count Time: 250 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812178

Field ID: CP-JS-01-0-1

Lab ID: 0812178-7

Date Analyzed: 29-Jan-09

Date Collected: 15-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Jan-09

Prep Batch: RA090120-2

Run ID: RA090120-2A
QCBatchID: RA090120-2-1

Result Units: pCi/g
File Name:RAA0129

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 LT2.74.2 +/- 1.915262-20-1 5

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 87.636280 31800 ug 40 - 110 %

YTTRIUM 58.28713 5070 ug 40 - 110 %

Total 51.0 40 - 110 %

Data Package ID: RA0812178-1

Page 2 of 2Friday, February 13, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Paragon OrderNum: 0812207
Client Name: Freeport McMoRan Sierrita

Client Project Name: FMI-VRP
Client Project Number:

Client PO Number: OJ08VT

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Paragon

0812207-1RA-JS-04-0-1 SOIL 07-Aug-08 8:40
0812207-11RA-SD-02-1.5-3.0 SOIL 11-Aug-08 9:30
0812207-12RA-SD-01-0-1.5 SOIL 11-Aug-08 9:50
0812207-14RA-JS-02-0-1.0 SOIL 11-Aug-08 10:25
0812207-17RA-JS-02-1-3 SOIL 11-Aug-08 10:45
0812207-19RA-JS-01-1.5-3.0 SOIL 11-Aug-08 10:05
0812207-2RA-JS-04-1-2.5 SOIL 07-Aug-08 8:40
0812207-3RA-JS-03-1-3 SOIL 07-Aug-08 8:17
0812207-4RA-JS-05-1-3 SOIL 07-Aug-08 9:46
0812207-5EM-P24-0-1 SOIL 07-Aug-08 10:30
0812207-6EM-P24-5-7 SOIL 07-Aug-08 10:45
0812207-7RA-JS-01-0-1 SOIL 07-Aug-08 12:39
0812207-8RA-JS-01-5-7 SOIL 07-Aug-08 12:42
0812207-9RA-SD-02-0-1.5 SOIL 11-Aug-08 9:10

Page 1 of 1 Paragon Analytics Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

2



3



4



5



6



Ra-226 by Radon Emanation - Method 903.1

PAI 783 Rev 8Method Blank Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Lab ID: RE090220-1MB

Date Analyzed: 12-Mar-09

Date Collected: 20-Feb-09

Sample Matrix: SOIL

Date Prepared: 20-Feb-09

Prep Batch: RE090220-1

Run ID: RE090220-1A
QCBatchID: RE090220-1-1 Result Units: pCi/g

File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 783 Rev 8

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 U0.410.14 +/- 0.24 1

Data Package ID: RE0812207-1

Page 1 of 2Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1

PAI 783 Rev 8Method Blank Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Lab ID: RE090220-2MB

Date Analyzed: 03-Mar-09

Date Collected: 20-Feb-09

Sample Matrix: SOIL

Date Prepared: 20-Feb-09

Prep Batch: RE090220-2

Run ID: RE090220-2A
QCBatchID: RE090220-2-1 Result Units: pCi/g

File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 783 Rev 8

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 U0.61-0.17 +/- 0.30 1

Data Package ID: RE0812207-1

Page 2 of 2Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Lab ID: RE090220-1LCS

Date Analyzed: 12-Mar-09

Date Collected: 20-Feb-09

Sample Matrix: SOIL

Date Prepared: 20-Feb-09

Prep Batch: RE090220-1

Run ID: RE090220-1A
QCBatchID: RE090220-1-1 Result Units: pCi/g

File Name:Manual Entry

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 48.8 9.05 0.403 P43.3 113 57 - 126+/-13982-63-3

Data Package ID: RE0812207-1

Page 1 of 2Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Lab ID: RE090220-2LCS

Date Analyzed: 11-Mar-09

Date Collected: 20-Feb-09

Sample Matrix: SOIL

Date Prepared: 20-Feb-09

Prep Batch: RE090220-2

Run ID: RE090220-2A
QCBatchID: RE090220-2-1 Result Units: pCi/g

File Name:Manual Entry

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 35.5 6.63 0.547 P43.2 82.2 57 - 126+/-13982-63-3

Data Package ID: RE0812207-1

Page 2 of 2Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Duplicate Sample Results (DER)

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.02 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: RA-JS-05-1-3

Lab ID: 0812207-4DUP

Date Analyzed: 12-Mar-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-1

Run ID: RE090220-1A
QCBatchID: RE090220-1-1

Result Units: pCi/g
File Name:Manual Entry

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-226 0.59 2.1313982-63-3 3.1 +/- 0.823.8 +/- 0.95

Data Package ID: RE0812207-1

Page 1 of 1Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.02 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: RA-JS-04-1-2.5

Lab ID: 0812207-2

Date Analyzed: 12-Mar-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-1

Run ID: RE090220-1A
QCBatchID: RE090220-1-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.462.7 +/- 0.8013982-63-3 1

Data Package ID: RE0812207-1

Page 1 of 6Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.06 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: RA-JS-03-1-3

Lab ID: 0812207-3

Date Analyzed: 12-Mar-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-1

Run ID: RE090220-1A
QCBatchID: RE090220-1-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 LT0.430.84 +/- 0.3613982-63-3 1

Data Package ID: RE0812207-1

Page 2 of 6Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: RA-JS-05-1-3

Lab ID: 0812207-4

Date Analyzed: 12-Mar-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-1

Run ID: RE090220-1A
QCBatchID: RE090220-1-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.443.8 +/- 0.9513982-63-3 1

Data Package ID: RE0812207-1

Page 3 of 6Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Duplicate Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.02 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: RA-JS-05-1-3

Lab ID: 0812207-4DUP

Date Analyzed: 12-Mar-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-1

Run ID: RE090220-1A
QCBatchID: RE090220-1-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 0.303.1 +/- 0.82 1

Data Package ID: RE0812207-1

Page 1 of 1Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.02 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: EM-P24-5-7

Lab ID: 0812207-6

Date Analyzed: 02-Mar-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-2

Run ID: RE090220-2A
QCBatchID: RE090220-2-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.232.6 +/- 0.7313982-63-3 1

Data Package ID: RE0812207-1

Page 4 of 6Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.02 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: RA-JS-01-0-1

Lab ID: 0812207-7

Date Analyzed: 02-Mar-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-2

Run ID: RE090220-2A
QCBatchID: RE090220-2-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.661.4 +/- 0.6113982-63-3 1

Data Package ID: RE0812207-1

Page 5 of 6Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: RA-JS-01-5-7

Lab ID: 0812207-8

Date Analyzed: 02-Mar-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-2

Run ID: RE090220-2A
QCBatchID: RE090220-2-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 LT0.240.90 +/- 0.3913982-63-3 1

Data Package ID: RE0812207-1

Page 6 of 6Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Paragon OrderNum: 0812207
Client Name: Freeport McMoRan Sierrita

Client Project Name: FMI-VRP
Client Project Number:

Client PO Number: OJ08VT

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Paragon

0812207-1RA-JS-04-0-1 SOIL 07-Aug-08 8:40
0812207-2RA-JS-04-1-2.5 SOIL 07-Aug-08 8:40
0812207-3RA-JS-03-1-3 SOIL 07-Aug-08 8:17
0812207-4RA-JS-05-1-3 SOIL 07-Aug-08 9:46
0812207-5EM-P24-0-1 SOIL 07-Aug-08 10:30
0812207-6EM-P24-5-7 SOIL 07-Aug-08 10:45
0812207-7RA-JS-01-0-1 SOIL 07-Aug-08 12:39
0812207-8RA-JS-01-5-7 SOIL 07-Aug-08 12:42
0812207-9RA-SD-02-0-1.5 SOIL 11-Aug-08 9:10
0812207-11RA-SD-02-1.5-3.0 SOIL 11-Aug-08 9:30
0812207-12RA-SD-01-0-1.5 SOIL 11-Aug-08 9:50
0812207-14RA-JS-02-0-1.0 SOIL 11-Aug-08 10:25
0812207-17RA-JS-02-1-3 SOIL 11-Aug-08 10:45
0812207-19RA-JS-01-1.5-3.0 SOIL 11-Aug-08 10:05

Page 1 of 1
Friday, February 13, 2009Date Printed:LIMS Version:  6.244A

ALS Paragon

2



3



4



5
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Radium-228 Analysis by GFPC

PAI 724 Rev 10Method Blank Results

Prep SOP: PAI 746 Rev 8
Final Aliquot: 0.504 g

Count Time: 250 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Lab ID: RA090120-2MB

Date Analyzed: 29-Jan-09

Date Collected: 20-Jan-09

Sample Matrix: SOIL

Date Prepared: 20-Jan-09

Prep Batch: RA090120-2

Run ID: RA090120-2A
QCBatchID: RA090120-2-1 Result Units: pCi/g

File Name:RAB0129

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 724 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 U2.3-1.0 +/- 1.1 5

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 91.935480 32600 ug 40 - 110 %

YTTRIUM 61.98713 5400 ug 40 - 110 %

Total 56.9 40 - 110 %

Data Package ID: RA0812207-1

Page 1 of 1Friday, February 13, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Radium-228 Analysis by GFPC
PAI 724 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 746 Rev 8
Final Aliquot: 0.504 g

Count Time: 250 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Lab ID: RA090120-2LCS

Date Analyzed: 29-Jan-09

Date Collected: 20-Jan-09

Sample Matrix: SOIL

Date Prepared: 20-Jan-09

Prep Batch: RA090120-2

Run ID: RA090120-2A
QCBatchID: RA090120-2-1 Result Units: pCi/g

File Name:RAB0129

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-228 45.0 13.5 2.13 P46.5 96.7 70 - 130+/-15262-20-1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 90.036940 33300 ug 40 - 110 %

YTTRIUM 67.78713 5900 ug 40 - 110 %

Total 60.9 40 - 110 %

Data Package ID: RA0812207-1

Page 1 of 1Friday, February 13, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Radium-228 Analysis by GFPC
PAI 724 Rev 10
Sample Results

Prep SOP: PAI 746 Rev 8
Final Aliquot: 0.505 g

Count Time: 250 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: RA-JS-01-0-1

Lab ID: 0812207-7

Date Analyzed: 29-Jan-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Jan-09

Prep Batch: RA090120-2

Run ID: RA090120-2A
QCBatchID: RA090120-2-1

Result Units: pCi/g
File Name:RAA0129

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 U2.72.5 +/- 1.515262-20-1 5

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 88.936680 32600 ug 40 - 110 %

YTTRIUM 62.78713 5460 ug 40 - 110 %

Total 55.8 40 - 110 %

Data Package ID: RA0812207-1

Page 1 of 1Friday, February 13, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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           ALS Paragon 

 

 
Isotopic Uranium 

Case Narrative 
 

Freeport McMoRan Sierrita 
FMI-VRP 

Work Order Number:  0812207 
 
1. This report consists of the analytical results for 14 soil samples received by ALS Paragon on 

12/20/2008. 
 
2. These samples were prepared according to procedures SOP336R0, SOP773R10, and SOP778R12.  

Due to possible matrix interference, these samples were prepared at a reduced aliquot of ~1 gram. 
 
3. The samples were analyzed for the presence of isotopic uranium according to procedure SOP714R11.  

The analyses were completed on 02/21/2009. 
 
4. The isotopic analysis results for these samples are reported on a ‘dry weight’ basis in units of 

pCi/gram.   
 
5. This analytical method quantifies U-235 alpha activity in a specific region of interest corresponding 

to emission energies between those of U-234 and U-238.  A potential limitation of this method is 
that measurable amounts of U-234 in the sample may cause a small amount of characteristic activity 
in the U-235 region of interest due to poorly resolved alpha activity at the boundary between the two 
regions.  To minimize the potential for a high bias in the U-235 analytical results, the U-235 region of 
interest has been narrowed and limited to a lower energy region.  An 85.1% abundance correction has 
been made to the final U-235 results.  

 
6. Uranium-235 activity is reported in the associated method blank above the minimum detectable 

concentration value.  The measured blank activity is below the requested MDC of 0.1 pCi/gram.  
Results are acceptable according to SOP715R15, and are submitted without further qualification. 

 
7. No further anomalous situations were encountered during the preparation or analysis of these 

samples.  All remaining quality control criteria were met. 
 
 
 

1





Paragon OrderNum: 0812207
Client Name: Freeport McMoRan Sierrita

Client Project Name: FMI-VRP
Client Project Number:

Client PO Number: OJ08VT

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Paragon

0812207-1RA-JS-04-0-1 SOIL 07-Aug-08 8:40
0812207-2RA-JS-04-1-2.5 SOIL 07-Aug-08 8:40
0812207-3RA-JS-03-1-3 SOIL 07-Aug-08 8:17
0812207-4RA-JS-05-1-3 SOIL 07-Aug-08 9:46
0812207-5EM-P24-0-1 SOIL 07-Aug-08 10:30
0812207-6EM-P24-5-7 SOIL 07-Aug-08 10:45
0812207-7RA-JS-01-0-1 SOIL 07-Aug-08 12:39
0812207-8RA-JS-01-5-7 SOIL 07-Aug-08 12:42
0812207-9RA-SD-02-0-1.5 SOIL 11-Aug-08 9:10
0812207-11RA-SD-02-1.5-3.0 SOIL 11-Aug-08 9:30
0812207-12RA-SD-01-0-1.5 SOIL 11-Aug-08 9:50
0812207-14RA-JS-02-0-1.0 SOIL 11-Aug-08 10:25
0812207-17RA-JS-02-1-3 SOIL 11-Aug-08 10:45
0812207-19RA-JS-01-1.5-3.0 SOIL 11-Aug-08 10:05

Page 1 of 1
Wednesday, February 25, 2009Date Printed:LIMS Version:  6.247A

ALS Paragon
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5



6
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Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 11Method Blank Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Lab ID: AS090217-1MB

Date Analyzed: 21-Feb-09

Date Collected: 17-Feb-09

Sample Matrix: SOIL

Date Prepared: 17-Feb-09

Prep Batch: AS090217-1

Run ID: AS090217-1A
QCBatchID: AS090217-1-1 Result Units: pCi/g

File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 714 Rev 11

CASNO Requested
 MDC

ALS Paragon

U-23413966-29-5 U0.0430.019 +/- 0.025 0.1

U-23515117-96-1 B30.0190.021 +/- 0.026 0.1

U-2387440-61-1 U0.0320.0042 +/- 0.022 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 83.14.495 3.74 pCi/g 30 - 110 %

Data Package ID: UR0812207-1

Page 1 of 1Wednesday, February 25, 2009Date Printed:
LIMS Version:  6.247A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Laboratory Control Sample(s)

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Lab ID: AS090217-1LCS

Date Analyzed: 21-Feb-09

Date Collected: 17-Feb-09

Sample Matrix: SOIL

Date Prepared: 17-Feb-09

Prep Batch: AS090217-1

Run ID: AS090217-1A
QCBatchID: AS090217-1-1 Result Units: pCi/g

File Name:Spectrum #1

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

U-234 4.23 0.757 0.0415 P4.32 97.9 82 - 122+/-13966-29-5

U-238 4.36 0.778 0.0306 P4.48 97.2 82 - 122+/-7440-61-1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 83.14.495 3.74 pCi/g 30 - 110 %

Data Package ID: UR0812207-1

Page 1 of 1Wednesday, February 25, 2009Date Printed:
LIMS Version:  6.247A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Duplicate Sample Results (DER)

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: RA-JS-03-1-3

Lab ID: 0812207-3DUP

Date Analyzed: 20-Feb-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 17-Feb-09

Prep Batch: AS090217-1

Run ID: AS090217-1A
QCBatchID: AS090217-1-1

Result Units: pCi/g
File Name:Spectrum #1

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

U-234 0.04 2.1313966-29-5 1.8 +/- 0.361.8 +/- 0.35

U-235 0.11 2.13 LT15117-96-1 0.095 +/- 0.0540.10 +/- 0.056

U-238 0.22 2.137440-61-1 1.8 +/- 0.361.9 +/- 0.38

Data Package ID: UR0812207-1

Page 1 of 1Wednesday, February 25, 2009Date Printed:
LIMS Version:  6.247A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13

10



Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: RA-JS-04-0-1

Lab ID: 0812207-1

Date Analyzed: 20-Feb-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 17-Feb-09

Prep Batch: AS090217-1

Run ID: AS090217-1A
QCBatchID: AS090217-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0411.5 +/- 0.3013966-29-5 0.1

U-235 LT0.0360.079 +/- 0.04915117-96-1 0.1

U-238 0.0301.6 +/- 0.327440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 84.34.509 3.80 pCi/g 30 - 110 %

Data Package ID: UR0812207-1

Page 1 of 14Wednesday, February 25, 2009Date Printed:
LIMS Version:  6.247A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: RA-JS-04-1-2.5

Lab ID: 0812207-2

Date Analyzed: 20-Feb-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 17-Feb-09

Prep Batch: AS090217-1

Run ID: AS090217-1A
QCBatchID: AS090217-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0392.0 +/- 0.3913966-29-5 0.1

U-235 LT0.0340.083 +/- 0.04915117-96-1 0.1

U-238 0.0392.0 +/- 0.397440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 85.94.483 3.85 pCi/g 30 - 110 %

Data Package ID: UR0812207-1

Page 2 of 14Wednesday, February 25, 2009Date Printed:
LIMS Version:  6.247A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: RA-JS-03-1-3

Lab ID: 0812207-3

Date Analyzed: 20-Feb-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 17-Feb-09

Prep Batch: AS090217-1

Run ID: AS090217-1A
QCBatchID: AS090217-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0351.8 +/- 0.3513966-29-5 0.1

U-235 0.0350.10 +/- 0.05615117-96-1 0.1

U-238 0.0301.9 +/- 0.387440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 84.04.492 3.77 pCi/g 30 - 110 %

Data Package ID: UR0812207-1

Page 3 of 14Wednesday, February 25, 2009Date Printed:
LIMS Version:  6.247A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Sample Duplicate Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: RA-JS-03-1-3

Lab ID: 0812207-3DUP

Date Analyzed: 20-Feb-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 17-Feb-09

Prep Batch: AS090217-1

Run ID: AS090217-1A
QCBatchID: AS090217-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-23413966-29-5 0.0311.8 +/- 0.36 0.1

U-23515117-96-1 LT0.0360.095 +/- 0.054 0.1

U-2387440-61-1 0.0311.8 +/- 0.36 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 82.04.514 3.70 pCi/g 30 - 110 %

Data Package ID: UR0812207-1

Page 1 of 1Wednesday, February 25, 2009Date Printed:
LIMS Version:  6.247A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: RA-JS-05-1-3

Lab ID: 0812207-4

Date Analyzed: 20-Feb-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 17-Feb-09

Prep Batch: AS090217-1

Run ID: AS090217-1A
QCBatchID: AS090217-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0273.7 +/- 0.6613966-29-5 0.1

U-235 0.0170.12 +/- 0.05615117-96-1 0.1

U-238 0.0273.5 +/- 0.627440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 89.84.478 4.02 pCi/g 30 - 110 %

Data Package ID: UR0812207-1

Page 4 of 14Wednesday, February 25, 2009Date Printed:
LIMS Version:  6.247A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: EM-P24-0-1

Lab ID: 0812207-5

Date Analyzed: 20-Feb-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 17-Feb-09

Prep Batch: AS090217-1

Run ID: AS090217-1A
QCBatchID: AS090217-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0302.2 +/- 0.4313966-29-5 0.1

U-235 LT0.0350.078 +/- 0.04815117-96-1 0.1

U-238 0.0362.1 +/- 0.417440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 85.14.504 3.83 pCi/g 30 - 110 %

Data Package ID: UR0812207-1

Page 5 of 14Wednesday, February 25, 2009Date Printed:
LIMS Version:  6.247A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: EM-P24-5-7

Lab ID: 0812207-6

Date Analyzed: 20-Feb-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 17-Feb-09

Prep Batch: AS090217-1

Run ID: AS090217-1A
QCBatchID: AS090217-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0422.1 +/- 0.4113966-29-5 0.1

U-235 0.0400.12 +/- 0.05915117-96-1 0.1

U-238 0.0152.2 +/- 0.427440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 87.74.485 3.93 pCi/g 30 - 110 %

Data Package ID: UR0812207-1

Page 6 of 14Wednesday, February 25, 2009Date Printed:
LIMS Version:  6.247A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: RA-JS-01-0-1

Lab ID: 0812207-7

Date Analyzed: 20-Feb-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 17-Feb-09

Prep Batch: AS090217-1

Run ID: AS090217-1A
QCBatchID: AS090217-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0441.6 +/- 0.3213966-29-5 0.1

U-235 LT0.0470.087 +/- 0.05215117-96-1 0.1

U-238 0.0531.6 +/- 0.327440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 86.74.504 3.90 pCi/g 30 - 110 %

Data Package ID: UR0812207-1

Page 7 of 14Wednesday, February 25, 2009Date Printed:
LIMS Version:  6.247A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: RA-JS-01-5-7

Lab ID: 0812207-8

Date Analyzed: 20-Feb-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 17-Feb-09

Prep Batch: AS090217-1

Run ID: AS090217-1A
QCBatchID: AS090217-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0593.3 +/- 0.5913966-29-5 0.1

U-235 0.0500.16 +/- 0.07115117-96-1 0.1

U-238 0.0393.4 +/- 0.617440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 89.54.490 4.02 pCi/g 30 - 110 %

Data Package ID: UR0812207-1

Page 8 of 14Wednesday, February 25, 2009Date Printed:
LIMS Version:  6.247A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: RA-SD-02-0-1.5

Lab ID: 0812207-9

Date Analyzed: 20-Feb-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 17-Feb-09

Prep Batch: AS090217-1

Run ID: AS090217-1A
QCBatchID: AS090217-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0431.0 +/- 0.2213966-29-5 0.1

U-235 LT0.0180.052 +/- 0.03815117-96-1 0.1

U-238 0.0350.92 +/- 0.217440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 93.54.493 4.20 pCi/g 30 - 110 %

Data Package ID: UR0812207-1

Page 9 of 14Wednesday, February 25, 2009Date Printed:
LIMS Version:  6.247A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: RA-SD-02-1.5-3.0

Lab ID: 0812207-11

Date Analyzed: 20-Feb-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 17-Feb-09

Prep Batch: AS090217-1

Run ID: AS090217-1A
QCBatchID: AS090217-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0581.3 +/- 0.2813966-29-5 0.1

U-235 LT0.0360.060 +/- 0.04315117-96-1 0.1

U-238 0.0421.2 +/- 0.257440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 85.94.474 3.84 pCi/g 30 - 110 %

Data Package ID: UR0812207-1

Page 10 of 14Wednesday, February 25, 2009Date Printed:
LIMS Version:  6.247A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: RA-SD-01-0-1.5

Lab ID: 0812207-12

Date Analyzed: 20-Feb-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 17-Feb-09

Prep Batch: AS090217-1

Run ID: AS090217-1A
QCBatchID: AS090217-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0472.3 +/- 0.4413966-29-5 0.1

U-235 LT0.0350.091 +/- 0.05215117-96-1 0.1

U-238 0.0362.3 +/- 0.447440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 93.84.515 4.24 pCi/g 30 - 110 %

Data Package ID: UR0812207-1

Page 11 of 14Wednesday, February 25, 2009Date Printed:
LIMS Version:  6.247A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: RA-JS-02-0-1.0

Lab ID: 0812207-14

Date Analyzed: 20-Feb-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 17-Feb-09

Prep Batch: AS090217-1

Run ID: AS090217-1A
QCBatchID: AS090217-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0512.0 +/- 0.4013966-29-5 0.1

U-235 LT0.0470.082 +/- 0.05315117-96-1 0.1

U-238 0.0342.1 +/- 0.437440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 77.64.498 3.49 pCi/g 30 - 110 %

Data Package ID: UR0812207-1

Page 12 of 14Wednesday, February 25, 2009Date Printed:
LIMS Version:  6.247A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: RA-JS-02-1-3

Lab ID: 0812207-17

Date Analyzed: 20-Feb-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 17-Feb-09

Prep Batch: AS090217-1

Run ID: AS090217-1A
QCBatchID: AS090217-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0545.3 +/- 0.9613966-29-5 0.1

U-235 0.0510.17 +/- 0.08215117-96-1 0.1

U-238 0.0195.2 +/- 0.937440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 72.94.502 3.28 pCi/g 30 - 110 %

Data Package ID: UR0812207-1

Page 13 of 14Wednesday, February 25, 2009Date Printed:
LIMS Version:  6.247A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: RA-JS-01-1.5-3.0

Lab ID: 0812207-19

Date Analyzed: 20-Feb-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 17-Feb-09

Prep Batch: AS090217-1

Run ID: AS090217-1A
QCBatchID: AS090217-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0504.2 +/- 0.7513966-29-5 0.1

U-235 0.0370.20 +/- 0.08315117-96-1 0.1

U-238 0.0473.9 +/- 0.717440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 86.94.505 3.92 pCi/g 30 - 110 %

Data Package ID: UR0812207-1

Page 14 of 14Wednesday, February 25, 2009Date Printed:
LIMS Version:  6.247A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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           ALS Paragon 

 

 
Gamma Spectroscopy 

Case Narrative 
 

Freeport McMoRan Sierrita 
FMI-VRP 

Work Order Number:  0812207 
 
1. The following report consists of analytical results and supporting documentation for 13 soil samples 

received by ALS Paragon on 12/17/08. 
 
2. These samples were prepared according to procedure SOP739R9.  Samples 0812207-1, -9, -11, -12,   

-14, -17, and -19 were sealed in steel cans on 12/30/08 and stored for at least 21 days to allow 222Rn 
to approach equilibrium with its progeny.  Sample 0812207-5 was sealed in a steel can on 01/02/09 
and stored for at least 21 days to allow 222Rn to approach equilibrium with its progeny.  The degree of 
in-growth achieved prior to analysis on 01/20/09 and 01/23/09, respectively, is at least 97.78%.  
Conservatively assuming a radon emanation efficiency of approximately 50%, the effective radon 
progeny in-growth for these samples would be greater than 98.89%.  

 
3. The samples were analyzed for the presence of gamma emitting radionuclides according to procedure 

SOP713R10.  The analyses were completed on 01/26/09. 
 
4. The results for these samples are reported on a “Dry Weight” basis in units of pCi/gram. 
 
5. Sample volume was insufficient to allow preparation of a duplicate in batch GS090109-6.  A 

duplicate analysis of sample 0812207-5 was performed in lieu of a prepared duplicate. 
 
6. ALS Paragon has observed a reproducible low bias in 226Ra results (about -30% for the geometry in 

question) when using a mixed gamma source for the calibration of HPGe detectors for solid samples.  
This bias is eliminated by calibration using a NIST traceable 226Ra source in the same geometry and 
configuration as the samples.  This is applicable for samples 0812207-1, -5, -9, -11, -12, -14, -17, and 
-19.  

 
7. The library used for calibration and analysis employs multiple peaks for the 226Ra progeny, 214Pb (352 

and 295 keV) and 214Bi (609 and 1120 keV).  Using these peaks avoids the use of the problematic 
226Ra photo-peak at 186 keV, which suffers from poorly resolvable interference from 235U at the same 
energy.  Final activity results for 226Ra are calculated, using the uncertainty-weighted mean of the 
activities for the four photo-peaks, by the Seeker gamma spectroscopy software assuming secular 
equilibrium.  This is applicable for samples 0812207-1, -5, -9, -11, -12, -14, -17, and -19. 
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Paragon OrderNum: 0812207
Client Name: Freeport McMoRan Sierrita

Client Project Name: FMI-VRP
Client Project Number:

Client PO Number: OJ08VT

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Paragon

0812207-1RA-JS-04-0-1 SOIL 07-Aug-08 8:40
0812207-2RA-JS-04-1-2.5 SOIL 07-Aug-08 8:40
0812207-3RA-JS-03-1-3 SOIL 07-Aug-08 8:17
0812207-4RA-JS-05-1-3 SOIL 07-Aug-08 9:46
0812207-5EM-P24-0-1 SOIL 07-Aug-08 10:30
0812207-6EM-P24-5-7 SOIL 07-Aug-08 10:45
0812207-7RA-JS-01-0-1 SOIL 07-Aug-08 12:39
0812207-8RA-JS-01-5-7 SOIL 07-Aug-08 12:42
0812207-9RA-SD-02-0-1.5 SOIL 11-Aug-08 9:10
0812207-11RA-SD-02-1.5-3.0 SOIL 11-Aug-08 9:30
0812207-12RA-SD-01-0-1.5 SOIL 11-Aug-08 9:50
0812207-14RA-JS-02-0-1.0 SOIL 11-Aug-08 10:25
0812207-17RA-JS-02-1-3 SOIL 11-Aug-08 10:45
0812207-19RA-JS-01-1.5-3.0 SOIL 11-Aug-08 10:05

Page 1 of 1
Saturday, February 14, 2009Date Printed:LIMS Version:  6.244A

ALS Paragon

3



4



5



6



7



Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
RA226.LIB

Final Aliquot: 155 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Lab ID: GS090109-4MB

Date Analyzed: 20-Jan-09

Date Collected: 30-Dec-08

Sample Matrix: SOIL

Date Prepared: 30-Dec-08

Prep Batch: GS090109-4

Run ID: GS090109-4A
QCBatchID: GS090109-4-1 Result Units: pCi/g

File Name:090121d03A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 U0.400.030 +/- 0.22 1

Data Package ID: GSS0812207-1

Page 1 of 7Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
Ra-228

Final Aliquot: 89.4 g

Library:
Count Time: 60 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Lab ID: GS090106-4MB

Date Analyzed: 14-Jan-09

Date Collected: 30-Dec-08

Sample Matrix: SOIL

Date Prepared: 30-Dec-08

Prep Batch: GS090106-4

Run ID: GS090106-4A
QCBatchID: GS090106-4-1 Result Units: pCi/g

File Name:090094d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 U0.50-0.0036 +/- 0.26 1

Data Package ID: GSS0812207-1

Page 2 of 7Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
RA228.LIB

Final Aliquot: 155 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Lab ID: GS090109-4MB

Date Analyzed: 20-Jan-09

Date Collected: 30-Dec-08

Sample Matrix: SOIL

Date Prepared: 30-Dec-08

Prep Batch: GS090109-4

Run ID: GS090109-4A
QCBatchID: GS090109-4-1 Result Units: pCi/g

File Name:090121d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 U0.83-0.35 +/- 0.33 1

Data Package ID: GSS0812207-1

Page 3 of 7Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
RA226.LIB

Final Aliquot: 171 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Lab ID: GS090109-5MB

Date Analyzed: 21-Jan-09

Date Collected: 30-Dec-08

Sample Matrix: SOIL

Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1 Result Units: pCi/g

File Name:090133d03A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 U0.41-0.048 +/- 0.21 1

Data Package ID: GSS0812207-1

Page 4 of 7Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
RA228.LIB

Final Aliquot: 171 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Lab ID: GS090109-5MB

Date Analyzed: 21-Jan-09

Date Collected: 30-Dec-08

Sample Matrix: SOIL

Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1 Result Units: pCi/g

File Name:090133d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 U0.83-0.14 +/- 0.40 1

Data Package ID: GSS0812207-1

Page 5 of 7Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon

12



Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
Ra-226

Final Aliquot: 191 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Lab ID: GS090109-6MB

Date Analyzed: 23-Jan-09

Date Collected: 02-Jan-09

Sample Matrix: SOIL

Date Prepared: 02-Jan-09

Prep Batch: GS090109-6

Run ID: GS090109-6A
QCBatchID: GS090109-6-1 Result Units: pCi/g

File Name:090107d04A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 U0.34-0.0088 +/- 0.18 1

Data Package ID: GSS0812207-1

Page 6 of 7Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
Ra-228

Final Aliquot: 191 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Lab ID: GS090109-6MB

Date Analyzed: 23-Jan-09

Date Collected: 02-Jan-09

Sample Matrix: SOIL

Date Prepared: 02-Jan-09

Prep Batch: GS090109-6

Run ID: GS090109-6A
QCBatchID: GS090109-6-1 Result Units: pCi/g

File Name:090107d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 U0.570.16 +/- 0.32 1

Data Package ID: GSS0812207-1

Page 7 of 7Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

ANALYTICAL

Final Aliquot: 100 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Lab ID: GS090106-4LCS

Date Analyzed: 14-Jan-09

Date Collected: 30-Dec-08

Sample Matrix: SOIL

Date Prepared: 30-Dec-08

Prep Batch: GS090106-4

Run ID: GS090106-4A
QCBatchID: GS090106-4-1 Result Units: pCi/g

File Name:090062d07

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Am-241 1060 125 11.5 P986 108 85 - 115+/-14596-10-2

Co-60 501 58.7 3.84 P457 110 85 - 115+/-10198-40-0

Cs-137 406 47.7 2.52 P374 109 85 - 115+/-10045-97-3

Data Package ID: GSS0812207-1

Page 1 of 7Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Lab ID: GS090109-4ALCS

Date Analyzed: 20-Jan-09

Date Collected: 30-Dec-08

Sample Matrix: SOIL

Date Prepared: 30-Dec-08

Prep Batch: GS090109-4

Run ID: GS090109-4A
QCBatchID: GS090109-4-1 Result Units: pCi/g

File Name:090111d02

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 448 52.5 2.66 P,M3470 95.3 85 - 115+/-13982-63-3

Data Package ID: GSS0812207-1

Page 2 of 7Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

ANALYTICAL

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Lab ID: GS090109-4LCS

Date Analyzed: 20-Jan-09

Date Collected: 30-Dec-08

Sample Matrix: SOIL

Date Prepared: 30-Dec-08

Prep Batch: GS090109-4

Run ID: GS090109-4A
QCBatchID: GS090109-4-1 Result Units: pCi/g

File Name:090122d03

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Am-241 492 58.7 12.5 P462 106 85 - 115+/-14596-10-2

Co-60 212 24.9 0.881 P214 99.3 85 - 115+/-10198-40-0

Cs-137 176 20.7 1.22 P175 101 85 - 115+/-10045-97-3

Data Package ID: GSS0812207-1

Page 3 of 7Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Lab ID: GS090109-5ALCS

Date Analyzed: 21-Jan-09

Date Collected: 30-Dec-08

Sample Matrix: SOIL

Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1 Result Units: pCi/g

File Name:090122d02

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 452 53.0 2.54 P,M3470 96.2 85 - 115+/-13982-63-3

Data Package ID: GSS0812207-1

Page 4 of 7Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

ANALYTICAL

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Lab ID: GS090109-5LCS

Date Analyzed: 21-Jan-09

Date Collected: 30-Dec-08

Sample Matrix: SOIL

Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1 Result Units: pCi/g

File Name:090076d04

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Am-241 467 55.3 7.35 P462 101 85 - 115+/-14596-10-2

Co-60 208 24.4 0.792 P214 97.3 85 - 115+/-10198-40-0

Cs-137 181 21.3 1.18 P175 103 85 - 115+/-10045-97-3

Data Package ID: GSS0812207-1

Page 5 of 7Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Lab ID: GS090109-6ALCS

Date Analyzed: 26-Jan-09

Date Collected: 02-Jan-09

Sample Matrix: SOIL

Date Prepared: 02-Jan-09

Prep Batch: GS090109-6

Run ID: GS090109-6A
QCBatchID: GS090109-6-1 Result Units: pCi/g

File Name:090111d04

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 449 52.6 2.50 P,M3470 95.5 85 - 115+/-13982-63-3

Data Package ID: GSS0812207-1

Page 6 of 7Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

ANALYTICAL

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Lab ID: GS090109-6LCS

Date Analyzed: 26-Jan-09

Date Collected: 02-Jan-09

Sample Matrix: SOIL

Date Prepared: 02-Jan-09

Prep Batch: GS090109-6

Run ID: GS090109-6A
QCBatchID: GS090109-6-1 Result Units: pCi/g

File Name:090112d04

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Am-241 475 56.3 7.11 P462 103 85 - 115+/-14596-10-2

Co-60 209 24.6 0.818 P213 98.0 85 - 115+/-10198-40-0

Cs-137 183 21.6 1.18 P175 105 85 - 115+/-10045-97-3

Data Package ID: GSS0812207-1

Page 7 of 7Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon

21



Gamma Spectroscopy Results
PAI 713 Rev 10

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 210 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: EM-P24-0-1

Lab ID: 0812207-5DUP

Date Analyzed: 23-Jan-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 02-Jan-09

Prep Batch: GS090109-6

Run ID: GS090109-6A
QCBatchID: GS090109-6-1

Result Units: pCi/g
File Name:090101d04A

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-226 0.11 2.1313982-63-3 2.4 +/- 0.412.4 +/- 0.42

Data Package ID: GSS0812207-1

Page 1 of 6Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 164 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: RA-SD-02-0-1.5

Lab ID: 0812207-9DUP

Date Analyzed: 20-Jan-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-4

Run ID: GS090109-4A
QCBatchID: GS090109-4-1

Result Units: pCi/g
File Name:090108d02A

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-226 0.55 2.13 G13982-63-3 2.2 +/- 0.412.5 +/- 0.47

Data Package ID: GSS0812207-1

Page 2 of 6Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 166 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: RA-JS-01-1.5-3.0

Lab ID: 0812207-19DUP

Date Analyzed: 20-Jan-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1

Result Units: pCi/g
File Name:090123d03A

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-226 0.30 2.13 G13982-63-3 2.9 +/- 0.523.1 +/- 0.52

Data Package ID: GSS0812207-1

Page 3 of 6Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 210 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: EM-P24-0-1

Lab ID: 0812207-5DUP

Date Analyzed: 23-Jan-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 02-Jan-09

Prep Batch: GS090109-6

Run ID: GS090109-6A
QCBatchID: GS090109-6-1

Result Units: pCi/g
File Name:090101d04

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-228 0.11 2.1315262-20-1 2.0 +/- 0.511.9 +/- 0.56

Data Package ID: GSS0812207-1

Page 4 of 6Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 164 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: RA-SD-02-0-1.5

Lab ID: 0812207-9DUP

Date Analyzed: 20-Jan-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-4

Run ID: GS090109-4A
QCBatchID: GS090109-4-1

Result Units: pCi/g
File Name:090108d02

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-228 0.40 2.13 M3,G,TI15262-20-1 1.3 +/- 0.551.6 +/- 0.65

Data Package ID: GSS0812207-1

Page 5 of 6Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 166 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: RA-JS-01-1.5-3.0

Lab ID: 0812207-19DUP

Date Analyzed: 20-Jan-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1

Result Units: pCi/g
File Name:090123d03

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-228 0.28 2.13 G15262-20-1 2.7 +/- 0.732.4 +/- 0.65

Data Package ID: GSS0812207-1

Page 6 of 6Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 183 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: RA-JS-04-0-1

Lab ID: 0812207-1

Date Analyzed: 20-Jan-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-4

Run ID: GS090109-4A
QCBatchID: GS090109-4-1

Result Units: pCi/g
File Name:090107d02A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.562.7 +/- 0.4713982-63-3 1

Data Package ID: GSS0812207-1

Page 1 of 21Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 183 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: RA-JS-04-0-1

Lab ID: 0812207-1

Date Analyzed: 20-Jan-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-4

Run ID: GS090109-4A
QCBatchID: GS090109-4-1

Result Units: pCi/g
File Name:090107d02

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 0.972.4 +/- 0.6415262-20-1 1

Data Package ID: GSS0812207-1

Page 2 of 21Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 97.2 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: RA-JS-04-1-2.5

Lab ID: 0812207-2

Date Analyzed: 13-Jan-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090106-4

Run ID: GS090106-4A
QCBatchID: GS090106-4-1

Result Units: pCi/g
File Name:090074d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 0.872.6 +/- 0.6715262-20-1 1

Data Package ID: GSS0812207-1

Page 3 of 21Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 74.6 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: RA-JS-03-1-3

Lab ID: 0812207-3

Date Analyzed: 13-Jan-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090106-4

Run ID: GS090106-4A
QCBatchID: GS090106-4-1

Result Units: pCi/g
File Name:090088d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G1.12.2 +/- 0.7315262-20-1 1

Data Package ID: GSS0812207-1

Page 4 of 21Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 96.3 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: RA-JS-05-1-3

Lab ID: 0812207-4

Date Analyzed: 13-Jan-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090106-4

Run ID: GS090106-4A
QCBatchID: GS090106-4-1

Result Units: pCi/g
File Name:090052d07

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M31.53.1 +/- 0.8415262-20-1 1

Data Package ID: GSS0812207-1

Page 5 of 21Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 210 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: EM-P24-0-1

Lab ID: 0812207-5

Date Analyzed: 23-Jan-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 02-Jan-09

Prep Batch: GS090109-6

Run ID: GS090109-6A
QCBatchID: GS090109-6-1

Result Units: pCi/g
File Name:090151d03A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.532.4 +/- 0.4213982-63-3 1

Data Package ID: GSS0812207-1

Page 6 of 21Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Sample Duplicate Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 210 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: EM-P24-0-1

Lab ID: 0812207-5DUP

Date Analyzed: 23-Jan-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 02-Jan-09

Prep Batch: GS090109-6

Run ID: GS090109-6A
QCBatchID: GS090109-6-1

Result Units: pCi/g
File Name:090101d04A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 0.442.4 +/- 0.41 1

Data Package ID: GSS0812207-1

Page 1 of 6Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 210 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: EM-P24-0-1

Lab ID: 0812207-5

Date Analyzed: 23-Jan-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 02-Jan-09

Prep Batch: GS090109-6

Run ID: GS090109-6A
QCBatchID: GS090109-6-1

Result Units: pCi/g
File Name:090151d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 0.971.9 +/- 0.5615262-20-1 1

Data Package ID: GSS0812207-1

Page 7 of 21Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Sample Duplicate Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 210 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: EM-P24-0-1

Lab ID: 0812207-5DUP

Date Analyzed: 23-Jan-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 02-Jan-09

Prep Batch: GS090109-6

Run ID: GS090109-6A
QCBatchID: GS090109-6-1

Result Units: pCi/g
File Name:090101d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 0.742.0 +/- 0.51 1

Data Package ID: GSS0812207-1

Page 2 of 6Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 91.5 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: EM-P24-5-7

Lab ID: 0812207-6

Date Analyzed: 13-Jan-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090106-4

Run ID: GS090106-4A
QCBatchID: GS090106-4-1

Result Units: pCi/g
File Name:090031d08

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 0.872.0 +/- 0.5815262-20-1 1

Data Package ID: GSS0812207-1

Page 8 of 21Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 79.8 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: RA-JS-01-5-7

Lab ID: 0812207-8

Date Analyzed: 13-Jan-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090106-4

Run ID: GS090106-4A
QCBatchID: GS090106-4-1

Result Units: pCi/g
File Name:090067d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G1.21.7 +/- 0.6415262-20-1 1

Data Package ID: GSS0812207-1

Page 9 of 21Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 158 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: RA-SD-02-0-1.5

Lab ID: 0812207-9

Date Analyzed: 20-Jan-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-4

Run ID: GS090109-4A
QCBatchID: GS090109-4-1

Result Units: pCi/g
File Name:090118d03A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 G0.592.5 +/- 0.4713982-63-3 1

Data Package ID: GSS0812207-1

Page 10 of 21Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Sample Duplicate Results

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 164 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: RA-SD-02-0-1.5

Lab ID: 0812207-9DUP

Date Analyzed: 20-Jan-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-4

Run ID: GS090109-4A
QCBatchID: GS090109-4-1

Result Units: pCi/g
File Name:090108d02A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 G0.482.2 +/- 0.41 1

Data Package ID: GSS0812207-1

Page 3 of 6Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 158 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: RA-SD-02-0-1.5

Lab ID: 0812207-9

Date Analyzed: 20-Jan-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-4

Run ID: GS090109-4A
QCBatchID: GS090109-4-1

Result Units: pCi/g
File Name:090118d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.01.6 +/- 0.6515262-20-1 1

Data Package ID: GSS0812207-1

Page 11 of 21Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Sample Duplicate Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 164 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: RA-SD-02-0-1.5

Lab ID: 0812207-9DUP

Date Analyzed: 20-Jan-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-4

Run ID: GS090109-4A
QCBatchID: GS090109-4-1

Result Units: pCi/g
File Name:090108d02

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 M3,G,TI1.01.3 +/- 0.55 1

Data Package ID: GSS0812207-1

Page 4 of 6Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 155 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: RA-SD-02-1.5-3.0

Lab ID: 0812207-11

Date Analyzed: 20-Jan-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-4

Run ID: GS090109-4A
QCBatchID: GS090109-4-1

Result Units: pCi/g
File Name:090119d03A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 G0.652.0 +/- 0.4413982-63-3 1

Data Package ID: GSS0812207-1

Page 12 of 21Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 155 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: RA-SD-02-1.5-3.0

Lab ID: 0812207-11

Date Analyzed: 20-Jan-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-4

Run ID: GS090109-4A
QCBatchID: GS090109-4-1

Result Units: pCi/g
File Name:090119d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.11.1 +/- 0.6015262-20-1 1

Data Package ID: GSS0812207-1

Page 13 of 21Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 168 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: RA-SD-01-0-1.5

Lab ID: 0812207-12

Date Analyzed: 20-Jan-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-4

Run ID: GS090109-4A
QCBatchID: GS090109-4-1

Result Units: pCi/g
File Name:090109d02A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 G0.473.0 +/- 0.4913982-63-3 1

Data Package ID: GSS0812207-1

Page 14 of 21Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 168 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: RA-SD-01-0-1.5

Lab ID: 0812207-12

Date Analyzed: 20-Jan-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-4

Run ID: GS090109-4A
QCBatchID: GS090109-4-1

Result Units: pCi/g
File Name:090109d02

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 G,TI0.911.6 +/- 0.6015262-20-1 1

Data Package ID: GSS0812207-1

Page 15 of 21Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 130 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: RA-JS-02-0-1.0

Lab ID: 0812207-14

Date Analyzed: 20-Jan-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-4

Run ID: GS090109-4A
QCBatchID: GS090109-4-1

Result Units: pCi/g
File Name:090120d03A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 G0.853.4 +/- 0.6213982-63-3 1

Data Package ID: GSS0812207-1

Page 16 of 21Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 130 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: RA-JS-02-0-1.0

Lab ID: 0812207-14

Date Analyzed: 20-Jan-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-4

Run ID: GS090109-4A
QCBatchID: GS090109-4-1

Result Units: pCi/g
File Name:090120d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G1.52.0 +/- 0.7515262-20-1 1

Data Package ID: GSS0812207-1

Page 17 of 21Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 126 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: RA-JS-02-1-3

Lab ID: 0812207-17

Date Analyzed: 20-Jan-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-4

Run ID: GS090109-4A
QCBatchID: GS090109-4-1

Result Units: pCi/g
File Name:090110d02A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 G0.793.4 +/- 0.6313982-63-3 1

Data Package ID: GSS0812207-1

Page 18 of 21Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 126 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: RA-JS-02-1-3

Lab ID: 0812207-17

Date Analyzed: 20-Jan-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-4

Run ID: GS090109-4A
QCBatchID: GS090109-4-1

Result Units: pCi/g
File Name:090110d02

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G1.614 +/- 2.215262-20-1 1

Data Package ID: GSS0812207-1

Page 19 of 21Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 159 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: RA-JS-01-1.5-3.0

Lab ID: 0812207-19

Date Analyzed: 20-Jan-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1

Result Units: pCi/g
File Name:090112d02A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 G0.543.1 +/- 0.5213982-63-3 1

Data Package ID: GSS0812207-1

Page 20 of 21Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Sample Duplicate Results

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 166 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: RA-JS-01-1.5-3.0

Lab ID: 0812207-19DUP

Date Analyzed: 20-Jan-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1

Result Units: pCi/g
File Name:090123d03A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 G0.632.9 +/- 0.52 1

Data Package ID: GSS0812207-1

Page 5 of 6Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 159 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: RA-JS-01-1.5-3.0

Lab ID: 0812207-19

Date Analyzed: 20-Jan-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1

Result Units: pCi/g
File Name:090112d02

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G1.22.4 +/- 0.6515262-20-1 1

Data Package ID: GSS0812207-1

Page 21 of 21Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Sample Duplicate Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 166 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812207

Field ID: RA-JS-01-1.5-3.0

Lab ID: 0812207-19DUP

Date Analyzed: 20-Jan-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1

Result Units: pCi/g
File Name:090123d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 G0.852.7 +/- 0.73 1

Data Package ID: GSS0812207-1

Page 6 of 6Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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           ALS Paragon 
 

 
Radium-226 by EPA Method 903.1(m) 

Case Narrative 
 

Freeport McMoRan Sierrita 
FMI-VRP 

Work Order Number:  0812208 
 
1. This report consists of the analytical results for 14 soil samples received by ALS Paragon on 

12/20/08. 
 
2. These samples were prepared and analyzed according to procedures SOP783R8.  The 

analyses were completed on 03/11/09. 
 
3. The analysis results for these samples are reported on a ‘dry weight’ basis in units of 

pCi/gram.  
 
4. The radiometric recovery for the matrix spike of sample 0812208-13 is above the upper 

control limit of 126% at 131%.  All other quality control criteria have been met.  ALS 
Paragon does not control on matrix spike recovery.  The result for this sample is considered 
an estimated value and is included in this data package 

 
5. The duplicate error ratio (DER) for sample 0812208-22 and its duplicate was elevated above 

our warning limit of 1.42 at 1.79.  DER is defined as: 

DER S D

S D

=
−

+

/ /
*2 2 2σ σ

 

 
Where:  S = sample result, D = duplicate result, σs  = 1 sigma uncertainty of sample result, 
and σD = 1 sigma uncertainty of the duplicate result.  Results are acceptable according to 
SOP715R15.  

 
6. No further anomalous situations were encountered during the preparation or analysis of these 

samples.  All quality control criteria were met. 
 
 

1





Paragon OrderNum: 0812208
Client Name: Freeport McMoRan Sierrita

Client Project Name: FMI-VRP
Client Project Number:

Client PO Number: OJ08VT

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Paragon

0812208-10RP-JS-01-15-17 SOIL 12-Aug-08 10:05
0812208-11EM-P24-1-3 SOIL 07-Aug-08 10:30
0812208-12RA-JS-01-1-3 SOIL 07-Aug-08 12:39
0812208-13RA-JS-03-0-1 SOIL 07-Aug-08 9:17
0812208-14EM-P24-10-11 SOIL 07-Aug-08 10:56
0812208-15RP-JS-02-1-3D SOIL 12-Aug-08 8:11
0812208-16EM-JS-08-0-1 SOIL 12-Aug-08 13:28
0812208-17EM-JS-08-1-3D SOIL 12-Aug-08 13:28
0812208-18CP-JS-04-0-1 SOIL 27-Aug-08 10:25
0812208-19CP-JS-04-1-3 SOIL 27-Aug-08 10:25
0812208-2RP-JS-02-5-7 SOIL 12-Aug-08 8:21
0812208-21CP-JS-04-5-7 SOIL 27-Aug-08 10:33
0812208-22CP-JS-04-10-12 SOIL 27-Aug-08 10:40
0812208-23CP-JS-04-20 SOIL 27-Aug-08 11:02
0812208-24OD-JS-03-0-1 SOIL 27-Aug-08 11:30
0812208-25RP-JS-02-1-3 SOIL 12-Aug-08 8:11
0812208-26EM-JS-08-1-3 SOIL 12-Aug-08 13:28
0812208-27EM-JS-07-0-1 SOIL 13-Aug-08 9:14
0812208-3RP-JS-02-10-12 SOIL 12-Aug-08 8:37
0812208-4RP-JS-02-15-17 SOIL 12-Aug-08 8:51
0812208-5RP-JS-01-1-3 SOIL 12-Aug-08 9:21
0812208-6RP-JS-01-5-7 SOIL 12-Aug-08 9:40
0812208-7RP-JS-01-0-1 SOIL 12-Aug-08 9:21
0812208-8RP-JS-01-10-12 SOIL 12-Aug-08 9:53
0812208-9RA-JS-05-0-1 SOIL 07-Aug-08 9:46

Page 1 of 1 Paragon Analytics Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A
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Ra-226 by Radon Emanation - Method 903.1

PAI 783 Rev 8Method Blank Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Lab ID: RE090220-2MB

Date Analyzed: 03-Mar-09

Date Collected: 20-Feb-09

Sample Matrix: SOIL

Date Prepared: 20-Feb-09

Prep Batch: RE090220-2

Run ID: RE090220-2A
QCBatchID: RE090220-2-1 Result Units: pCi/g

File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 783 Rev 8

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 U0.61-0.17 +/- 0.30 1

Data Package ID: RE0812208-1

Page 1 of 1Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon

10



Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Lab ID: RE090220-2LCS

Date Analyzed: 11-Mar-09

Date Collected: 20-Feb-09

Sample Matrix: SOIL

Date Prepared: 20-Feb-09

Prep Batch: RE090220-2

Run ID: RE090220-2A
QCBatchID: RE090220-2-1 Result Units: pCi/g

File Name:Manual Entry

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 35.5 6.63 0.547 P43.2 82.2 57 - 126+/-13982-63-3

Data Package ID: RE0812208-1

Page 1 of 1Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Matrix Spike Results

Prep SOP: PAI 783
Final Aliquot: 1.07 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: RP-JS-02-1-3D

Lab ID: 0812208-15MS

Date Analyzed: 02-Mar-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-2

Run ID: RE090220-2A
QCBatchID: RE090220-2-1

Result Units: pCi/g
File Name:Manual Entry

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Target 
Nuclide

Matrix 
Spike 

Lab 
Qualifier

Spike 
Added

Control
 Limits

Sample 
Results

MDC % RecCASNO

Ra-226 55.7 0.71 0.548 N42.0 57 - 12613113982-63-3

Data Package ID: RE0812208-1

Page 1 of 1Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Comments:
Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

N - Matrix Spike Recovery outside control limits

Y1 - Chemical Yield in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

P - Matrix Spike Recovery within control limits

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Duplicate Sample Results (DER)

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.03 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: EM-JS-08-0-1

Lab ID: 0812208-16DUP

Date Analyzed: 02-Mar-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-2

Run ID: RE090220-2A
QCBatchID: RE090220-2-1

Result Units: pCi/g
File Name:Manual Entry

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-226 0.25 2.1313982-63-3 2.1 +/- 0.641.9 +/- 0.61

Data Package ID: RE0812208-1

Page 1 of 2Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Duplicate Sample Results (DER)

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.07 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: CP-JS-04-10-12

Lab ID: 0812208-22DUP

Date Analyzed: 02-Mar-09

Date Collected: 27-Aug-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-2

Run ID: RE090220-2A
QCBatchID: RE090220-2-1

Result Units: pCi/g
File Name:Manual Entry

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-226 1.79 2.13 W13982-63-3 2.6 +/- 0.870.88 +/- 0.43

Data Package ID: RE0812208-1

Page 2 of 2Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: RP-JS-02-5-7

Lab ID: 0812208-2

Date Analyzed: 02-Mar-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-2

Run ID: RE090220-2A
QCBatchID: RE090220-2-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.651.5 +/- 0.6913982-63-3 1

Data Package ID: RE0812208-1

Page 1 of 14Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.06 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: RP-JS-01-5-7

Lab ID: 0812208-6

Date Analyzed: 02-Mar-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-2

Run ID: RE090220-2A
QCBatchID: RE090220-2-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.321.6 +/- 0.5413982-63-3 1

Data Package ID: RE0812208-1

Page 2 of 14Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon

16



Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.07 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: RP-JS-01-0-1

Lab ID: 0812208-7

Date Analyzed: 02-Mar-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-2

Run ID: RE090220-2A
QCBatchID: RE090220-2-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.491.9 +/- 0.6513982-63-3 1

Data Package ID: RE0812208-1

Page 3 of 14Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: RA-JS-05-0-1

Lab ID: 0812208-9

Date Analyzed: 02-Mar-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-2

Run ID: RE090220-2A
QCBatchID: RE090220-2-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.491.8 +/- 0.6513982-63-3 1

Data Package ID: RE0812208-1

Page 4 of 14Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.06 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: EM-P24-1-3

Lab ID: 0812208-11

Date Analyzed: 02-Mar-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-2

Run ID: RE090220-2A
QCBatchID: RE090220-2-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.201.8 +/- 0.5513982-63-3 1

Data Package ID: RE0812208-1

Page 5 of 14Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.02 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: RA-JS-01-1-3

Lab ID: 0812208-12

Date Analyzed: 02-Mar-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-2

Run ID: RE090220-2A
QCBatchID: RE090220-2-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.202.1 +/- 0.6113982-63-3 1

Data Package ID: RE0812208-1

Page 6 of 14Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: RA-JS-03-0-1

Lab ID: 0812208-13

Date Analyzed: 02-Mar-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-2

Run ID: RE090220-2A
QCBatchID: RE090220-2-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.825.8 +/- 1.513982-63-3 1

Data Package ID: RE0812208-1

Page 7 of 14Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.09 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: EM-P24-10-11

Lab ID: 0812208-14

Date Analyzed: 02-Mar-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-2

Run ID: RE090220-2A
QCBatchID: RE090220-2-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.412.8 +/- 0.7513982-63-3 1

Data Package ID: RE0812208-1

Page 8 of 14Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon

22



Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: RP-JS-02-1-3D

Lab ID: 0812208-15

Date Analyzed: 02-Mar-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-2

Run ID: RE090220-2A
QCBatchID: RE090220-2-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 LT0.510.71 +/- 0.4013982-63-3 1

Data Package ID: RE0812208-1

Page 9 of 14Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.07 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: EM-JS-08-0-1

Lab ID: 0812208-16

Date Analyzed: 02-Mar-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-2

Run ID: RE090220-2A
QCBatchID: RE090220-2-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.431.9 +/- 0.6113982-63-3 1

Data Package ID: RE0812208-1

Page 10 of 14Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Duplicate Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.03 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: EM-JS-08-0-1

Lab ID: 0812208-16DUP

Date Analyzed: 02-Mar-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-2

Run ID: RE090220-2A
QCBatchID: RE090220-2-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 0.382.1 +/- 0.64 1

Data Package ID: RE0812208-1

Page 1 of 2Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.03 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: CP-JS-04-0-1

Lab ID: 0812208-18

Date Analyzed: 02-Mar-09

Date Collected: 27-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-2

Run ID: RE090220-2A
QCBatchID: RE090220-2-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.382.6 +/- 0.6913982-63-3 1

Data Package ID: RE0812208-1

Page 11 of 14Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: CP-JS-04-10-12

Lab ID: 0812208-22

Date Analyzed: 02-Mar-09

Date Collected: 27-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-2

Run ID: RE090220-2A
QCBatchID: RE090220-2-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 LT0.520.88 +/- 0.4313982-63-3 1

Data Package ID: RE0812208-1

Page 12 of 14Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Duplicate Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.07 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: CP-JS-04-10-12

Lab ID: 0812208-22DUP

Date Analyzed: 02-Mar-09

Date Collected: 27-Aug-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-2

Run ID: RE090220-2A
QCBatchID: RE090220-2-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 W0.492.6 +/- 0.87 1

Data Package ID: RE0812208-1

Page 2 of 2Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13

28



Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.08 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: RP-JS-02-1-3

Lab ID: 0812208-25

Date Analyzed: 02-Mar-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-2

Run ID: RE090220-2A
QCBatchID: RE090220-2-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.432.6 +/- 0.7913982-63-3 1

Data Package ID: RE0812208-1

Page 13 of 14Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.03 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: EM-JS-07-0-1

Lab ID: 0812208-27

Date Analyzed: 02-Mar-09

Date Collected: 13-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-2

Run ID: RE090220-2A
QCBatchID: RE090220-2-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.294.6 +/- 1.113982-63-3 1

Data Package ID: RE0812208-1

Page 14 of 14Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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           ALS Paragon 

 

 
Isotopic Uranium 

Case Narrative 
 

Freeport McMoRan Sierrita 
FMI-VRP 

Work Order Number:  0812208 
 
1. This report consists of the analytical results for 25 soil samples received by ALS Paragon on 

12/20/2008. 
 
2. These samples were prepared according to procedures SOP336R0, SOP773R10, and SOP778R12.  

Due to activity detected in prescreen and to reduce possible matrix interference, the samples were 
prepared at a reduced aliquot of ~1 gram or less..   

 
3. The samples were analyzed for the presence of isotopic uranium according to procedure SOP714R11.  

The analyses were completed on 02/23/2009. 
 
4. The isotopic analysis results for these samples are reported on a ‘dry weight’ basis in units of 

pCi/gram.   
 
5. This analytical method quantifies U-235 alpha activity in a specific region of interest corresponding 

to emission energies between those of U-234 and U-238.  A potential limitation of this method is 
that measurable amounts of U-234 in the sample may cause a small amount of characteristic activity 
in the U-235 region of interest due to poorly resolved alpha activity at the boundary between the two 
regions.  To minimize the potential for a high bias in the U-235 analytical results, the U-235 region of 
interest has been narrowed and limited to a lower energy region.  An 85.1% abundance correction has 
been made to the final U-235 results.  

 
6. Uranium-238 activity is reported in method blank AS090210-3MB and U-235 activity is reported in 

method blank AS090217-1MB above the minimum detectable concentration value.  The measured 
blank activity is below the requested MDC of 0.1 pCi/g.  Results are acceptable according to 
SOP715R15, and are submitted without further qualification. 

 
7. The requested MDC of 0.1 pCi/g was not met for U-238 for sample 0812208-21 and U-234 for 

sample 0812208-22.  The reported activity for these samples is greater than the achieved MDC.  
These samples are identified with an “M3” flag on the final reports. 

 
8. No further anomalous situations were encountered during the preparation or analysis of these 
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Paragon OrderNum: 0812208
Client Name: Freeport McMoRan Sierrita

Client Project Name: FMI-VRP
Client Project Number:

Client PO Number: OJ08VT

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Paragon

0812208-2RP-JS-02-5-7 SOIL 12-Aug-08 8:21
0812208-3RP-JS-02-10-12 SOIL 12-Aug-08 8:37
0812208-4RP-JS-02-15-17 SOIL 12-Aug-08 8:51
0812208-5RP-JS-01-1-3 SOIL 12-Aug-08 9:21
0812208-6RP-JS-01-5-7 SOIL 12-Aug-08 9:40
0812208-7RP-JS-01-0-1 SOIL 12-Aug-08 9:21
0812208-8RP-JS-01-10-12 SOIL 12-Aug-08 9:53
0812208-9RA-JS-05-0-1 SOIL 07-Aug-08 9:46
0812208-10RP-JS-01-15-17 SOIL 12-Aug-08 10:05
0812208-11EM-P24-1-3 SOIL 07-Aug-08 10:30
0812208-12RA-JS-01-1-3 SOIL 07-Aug-08 12:39
0812208-13RA-JS-03-0-1 SOIL 07-Aug-08 9:17
0812208-14EM-P24-10-11 SOIL 07-Aug-08 10:56
0812208-15RP-JS-02-1-3D SOIL 12-Aug-08 8:11
0812208-16EM-JS-08-0-1 SOIL 12-Aug-08 13:28
0812208-17EM-JS-08-1-3D SOIL 12-Aug-08 13:28
0812208-18CP-JS-04-0-1 SOIL 27-Aug-08 10:25
0812208-19CP-JS-04-1-3 SOIL 27-Aug-08 10:25
0812208-21CP-JS-04-5-7 SOIL 27-Aug-08 10:33
0812208-22CP-JS-04-10-12 SOIL 27-Aug-08 10:40
0812208-23CP-JS-04-20 SOIL 27-Aug-08 11:02
0812208-24OD-JS-03-0-1 SOIL 27-Aug-08 11:30
0812208-25RP-JS-02-1-3 SOIL 12-Aug-08 8:11
0812208-26EM-JS-08-1-3 SOIL 12-Aug-08 13:28
0812208-27EM-JS-07-0-1 SOIL 13-Aug-08 9:14

Page 1 of 1
Friday, February 27, 2009Date Printed:LIMS Version:  6.248A

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 11Method Blank Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 0.704 g

Count Time: 600 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Lab ID: AS090210-3MB

Date Analyzed: 19-Feb-09

Date Collected: 10-Feb-09

Sample Matrix: SOIL

Date Prepared: 10-Feb-09

Prep Batch: AS090210-3

Run ID: AS090210-3A
QCBatchID: AS090210-3-1 Result Units: pCi/g

File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 714 Rev 11

CASNO Requested
 MDC

ALS Paragon

U-23413966-29-5 U0.0350.0046 +/- 0.016 0.1

U-23515117-96-1 U0.0290.0018 +/- 0.018 0.1

U-2387440-61-1 B30.0240.025 +/- 0.021 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 89.16.414 5.71 pCi/g 30 - 110 %

Data Package ID: UR0812208-1

Page 2 of 2Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 11Method Blank Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Lab ID: AS090217-1MB

Date Analyzed: 21-Feb-09

Date Collected: 17-Feb-09

Sample Matrix: SOIL

Date Prepared: 17-Feb-09

Prep Batch: AS090217-1

Run ID: AS090217-1A
QCBatchID: AS090217-1-1 Result Units: pCi/g

File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 714 Rev 11

CASNO Requested
 MDC

ALS Paragon

U-23413966-29-5 U0.0430.019 +/- 0.025 0.1

U-23515117-96-1 B30.0190.021 +/- 0.026 0.1

U-2387440-61-1 U0.0320.0042 +/- 0.022 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 83.14.495 3.74 pCi/g 30 - 110 %

Data Package ID: UR0812208-1

Page 1 of 2Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Laboratory Control Sample(s)

Prep SOP: PAI 778 Rev 12
Final Aliquot: 0.704 g

Count Time: 600 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Lab ID: AS090210-3LCS

Date Analyzed: 19-Feb-09

Date Collected: 10-Feb-09

Sample Matrix: SOIL

Date Prepared: 10-Feb-09

Prep Batch: AS090210-3

Run ID: AS090210-3A
QCBatchID: AS090210-3-1 Result Units: pCi/g

File Name:Spectrum #1

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

U-234 6.39 1.06 0.0404 P6.16 104 82 - 122+/-13966-29-5

U-238 6.33 1.05 0.0463 P6.40 98.9 82 - 122+/-7440-61-1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 65.66.414 4.21 pCi/g 30 - 110 %

Data Package ID: UR0812208-1

Page 1 of 2Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Laboratory Control Sample(s)

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Lab ID: AS090217-1LCS

Date Analyzed: 21-Feb-09

Date Collected: 17-Feb-09

Sample Matrix: SOIL

Date Prepared: 17-Feb-09

Prep Batch: AS090217-1

Run ID: AS090217-1A
QCBatchID: AS090217-1-1 Result Units: pCi/g

File Name:Spectrum #1

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

U-234 4.23 0.757 0.0415 P4.32 97.9 82 - 122+/-13966-29-5

U-238 4.36 0.778 0.0306 P4.48 97.2 82 - 122+/-7440-61-1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 83.14.495 3.74 pCi/g 30 - 110 %

Data Package ID: UR0812208-1

Page 2 of 2Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Duplicate Sample Results (DER)

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: RP-JS-01-1-3

Lab ID: 0812208-5DUP

Date Analyzed: 20-Feb-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 17-Feb-09

Prep Batch: AS090217-1

Run ID: AS090217-1A
QCBatchID: AS090217-1-1

Result Units: pCi/g
File Name:Spectrum #1

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

U-234 0.30 2.1313966-29-5 1.3 +/- 0.281.4 +/- 0.29

U-235 0.62 2.13 LT15117-96-1 0.045 +/- 0.0360.084 +/- 0.051

U-238 0.18 2.137440-61-1 1.3 +/- 0.271.2 +/- 0.26

Data Package ID: UR0812208-1

Page 1 of 3Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Duplicate Sample Results (DER)

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 600 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: RP-JS-02-1-3D

Lab ID: 0812208-15DUP

Date Analyzed: 17-Feb-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 10-Feb-09

Prep Batch: AS090210-3

Run ID: AS090210-3A
QCBatchID: AS090210-3-1

Result Units: pCi/g
File Name:Spectrum #1

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

U-234 0.51 2.1313966-29-5 0.90 +/- 0.201.0 +/- 0.19

U-235 1.01 2.13 U15117-96-1 0.012 +/- 0.0260.051 +/- 0.028

U-238 0.35 2.137440-61-1 0.88 +/- 0.190.98 +/- 0.18

Data Package ID: UR0812208-1

Page 2 of 3Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Duplicate Sample Results (DER)

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 600 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: EM-JS-08-1-3

Lab ID: 0812208-26DUP

Date Analyzed: 17-Feb-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 10-Feb-09

Prep Batch: AS090210-3

Run ID: AS090210-3A
QCBatchID: AS090210-3-1

Result Units: pCi/g
File Name:Spectrum #1

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

U-234 0.03 2.1313966-29-5 0.92 +/- 0.180.93 +/- 0.18

U-235 0.22 2.13 LT15117-96-1 0.052 +/- 0.0320.042 +/- 0.029

U-238 0.79 2.137440-61-1 0.78 +/- 0.150.97 +/- 0.19

Data Package ID: UR0812208-1

Page 3 of 3Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: RP-JS-02-5-7

Lab ID: 0812208-2

Date Analyzed: 20-Feb-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 17-Feb-09

Prep Batch: AS090217-1

Run ID: AS090217-1A
QCBatchID: AS090217-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0841.3 +/- 0.2713966-29-5 0.1

U-235 LT0.0480.075 +/- 0.04915117-96-1 0.1

U-238 0.0601.4 +/- 0.287440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 82.94.480 3.71 pCi/g 30 - 110 %

Data Package ID: UR0812208-1

Page 1 of 25Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: RP-JS-02-10-12

Lab ID: 0812208-3

Date Analyzed: 20-Feb-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 17-Feb-09

Prep Batch: AS090217-1

Run ID: AS090217-1A
QCBatchID: AS090217-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0543.1 +/- 0.5613966-29-5 0.1

U-235 0.0420.11 +/- 0.05815117-96-1 0.1

U-238 0.0443.2 +/- 0.597440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 88.34.502 3.97 pCi/g 30 - 110 %

Data Package ID: UR0812208-1

Page 2 of 25Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: RP-JS-02-15-17

Lab ID: 0812208-4

Date Analyzed: 20-Feb-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 17-Feb-09

Prep Batch: AS090217-1

Run ID: AS090217-1A
QCBatchID: AS090217-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0492.0 +/- 0.4013966-29-5 0.1

U-235 0.0490.10 +/- 0.05815117-96-1 0.1

U-238 0.0491.9 +/- 0.387440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 86.64.493 3.89 pCi/g 30 - 110 %

Data Package ID: UR0812208-1

Page 3 of 25Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: RP-JS-01-1-3

Lab ID: 0812208-5

Date Analyzed: 20-Feb-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 17-Feb-09

Prep Batch: AS090217-1

Run ID: AS090217-1A
QCBatchID: AS090217-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0411.4 +/- 0.2913966-29-5 0.1

U-235 LT0.0430.084 +/- 0.05115117-96-1 0.1

U-238 0.0161.2 +/- 0.267440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 88.74.508 4.00 pCi/g 30 - 110 %

Data Package ID: UR0812208-1

Page 4 of 25Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Sample Duplicate Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: RP-JS-01-1-3

Lab ID: 0812208-5DUP

Date Analyzed: 20-Feb-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 17-Feb-09

Prep Batch: AS090217-1

Run ID: AS090217-1A
QCBatchID: AS090217-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-23413966-29-5 0.0311.3 +/- 0.28 0.1

U-23515117-96-1 LT0.0190.045 +/- 0.036 0.1

U-2387440-61-1 0.0421.3 +/- 0.27 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 89.44.496 4.02 pCi/g 30 - 110 %

Data Package ID: UR0812208-1

Page 1 of 3Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: RP-JS-01-5-7

Lab ID: 0812208-6

Date Analyzed: 20-Feb-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 17-Feb-09

Prep Batch: AS090217-1

Run ID: AS090217-1A
QCBatchID: AS090217-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0630.70 +/- 0.1913966-29-5 0.1

U-235 U0.0600.042 +/- 0.04415117-96-1 0.1

U-238 0.0570.80 +/- 0.217440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 63.14.499 2.84 pCi/g 30 - 110 %

Data Package ID: UR0812208-1

Page 5 of 25Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: RP-JS-01-0-1

Lab ID: 0812208-7

Date Analyzed: 20-Feb-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 17-Feb-09

Prep Batch: AS090217-1

Run ID: AS090217-1A
QCBatchID: AS090217-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0431.3 +/- 0.2813966-29-5 0.1

U-235 0.0190.18 +/- 0.07715117-96-1 0.1

U-238 0.0321.2 +/- 0.267440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 83.24.477 3.72 pCi/g 30 - 110 %

Data Package ID: UR0812208-1

Page 6 of 25Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.09 g

Count Time: 600 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: RP-JS-01-10-12

Lab ID: 0812208-8

Date Analyzed: 17-Feb-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Feb-09

Prep Batch: AS090210-3

Run ID: AS090210-3A
QCBatchID: AS090210-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0161.2 +/- 0.2113966-29-5 0.1

U-235 LT0.00810.057 +/- 0.02715117-96-1 0.1

U-238 0.00691.2 +/- 0.217440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 86.64.129 3.57 pCi/g 30 - 110 %

Data Package ID: UR0812208-1

Page 7 of 25Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 0.523 g

Count Time: 600 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: RA-JS-05-0-1

Lab ID: 0812208-9

Date Analyzed: 17-Feb-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Feb-09

Prep Batch: AS090210-3

Run ID: AS090210-3A
QCBatchID: AS090210-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0153.7 +/- 0.6313966-29-5 0.1

U-235 0.0520.20 +/- 0.08215117-96-1 0.1

U-238 0.0363.5 +/- 0.607440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 80.18.634 6.92 pCi/g 30 - 110 %

Data Package ID: UR0812208-1

Page 8 of 25Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 600 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: RP-JS-01-15-17

Lab ID: 0812208-10

Date Analyzed: 17-Feb-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Feb-09

Prep Batch: AS090210-3

Run ID: AS090210-3A
QCBatchID: AS090210-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0182.0 +/- 0.3513966-29-5 0.1

U-235 0.0290.10 +/- 0.04115117-96-1 0.1

U-238 0.0252.1 +/- 0.357440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 85.64.441 3.80 pCi/g 30 - 110 %

Data Package ID: UR0812208-1

Page 9 of 25Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 0.512 g

Count Time: 600 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: EM-P24-1-3

Lab ID: 0812208-11

Date Analyzed: 17-Feb-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Feb-09

Prep Batch: AS090210-3

Run ID: AS090210-3A
QCBatchID: AS090210-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0433.3 +/- 0.5713966-29-5 0.1

U-235 0.0400.14 +/- 0.06615117-96-1 0.1

U-238 0.0363.4 +/- 0.607440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 82.88.817 7.30 pCi/g 30 - 110 %

Data Package ID: UR0812208-1

Page 10 of 25Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 0.500 g

Count Time: 600 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: RA-JS-01-1-3

Lab ID: 0812208-12

Date Analyzed: 17-Feb-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Feb-09

Prep Batch: AS090210-3

Run ID: AS090210-3A
QCBatchID: AS090210-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0252.9 +/- 0.5613966-29-5 0.1

U-235 0.0860.21 +/- 0.1115117-96-1 0.1

U-238 0.0733.2 +/- 0.627440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 51.69.029 4.66 pCi/g 30 - 110 %

Data Package ID: UR0812208-1

Page 11 of 25Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 600 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: RA-JS-03-0-1

Lab ID: 0812208-13

Date Analyzed: 17-Feb-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Feb-09

Prep Batch: AS090210-3

Run ID: AS090210-3A
QCBatchID: AS090210-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0291.8 +/- 0.3213966-29-5 0.1

U-235 LT0.00920.092 +/- 0.03815117-96-1 0.1

U-238 0.00781.8 +/- 0.317440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 85.14.511 3.84 pCi/g 30 - 110 %

Data Package ID: UR0812208-1

Page 12 of 25Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 0.517 g

Count Time: 600 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: EM-P24-10-11

Lab ID: 0812208-14

Date Analyzed: 17-Feb-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Feb-09

Prep Batch: AS090210-3

Run ID: AS090210-3A
QCBatchID: AS090210-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0482.0 +/- 0.3813966-29-5 0.1

U-235 0.0620.12 +/- 0.06415117-96-1 0.1

U-238 0.0532.2 +/- 0.417440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 88.28.742 7.71 pCi/g 30 - 110 %

Data Package ID: UR0812208-1

Page 13 of 25Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 600 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: RP-JS-02-1-3D

Lab ID: 0812208-15

Date Analyzed: 23-Feb-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Feb-09

Prep Batch: AS090210-3

Run ID: AS090210-3A
QCBatchID: AS090210-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0251.0 +/- 0.1913966-29-5 0.1

U-235 LT0.0210.051 +/- 0.02815117-96-1 0.1

U-238 0.0180.98 +/- 0.187440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 86.14.481 3.86 pCi/g 30 - 110 %

Data Package ID: UR0812208-1

Page 14 of 25Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Sample Duplicate Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 600 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: RP-JS-02-1-3D

Lab ID: 0812208-15DUP

Date Analyzed: 17-Feb-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 10-Feb-09

Prep Batch: AS090210-3

Run ID: AS090210-3A
QCBatchID: AS090210-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-23413966-29-5 0.0590.90 +/- 0.20 0.1

U-23515117-96-1 U0.0510.012 +/- 0.026 0.1

U-2387440-61-1 0.0480.88 +/- 0.19 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 52.94.518 2.39 pCi/g 30 - 110 %

Data Package ID: UR0812208-1

Page 2 of 3Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13

32



Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 0.510 g

Count Time: 600 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: EM-JS-08-0-1

Lab ID: 0812208-16

Date Analyzed: 17-Feb-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Feb-09

Prep Batch: AS090210-3

Run ID: AS090210-3A
QCBatchID: AS090210-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0341.2 +/- 0.2513966-29-5 0.1

U-235 LT0.0490.055 +/- 0.04215117-96-1 0.1

U-238 0.0721.2 +/- 0.257440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 94.48.854 8.36 pCi/g 30 - 110 %

Data Package ID: UR0812208-1

Page 15 of 25Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 0.503 g

Count Time: 600 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: EM-JS-08-1-3D

Lab ID: 0812208-17

Date Analyzed: 17-Feb-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Feb-09

Prep Batch: AS090210-3

Run ID: AS090210-3A
QCBatchID: AS090210-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0531.0 +/- 0.2213966-29-5 0.1

U-235 U0.0750.063 +/- 0.05315117-96-1 0.1

U-238 0.0380.96 +/- 0.217440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 89.08.977 7.98 pCi/g 30 - 110 %

Data Package ID: UR0812208-1

Page 16 of 25Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 0.504 g

Count Time: 600 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: CP-JS-04-0-1

Lab ID: 0812208-18

Date Analyzed: 17-Feb-09

Date Collected: 27-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Feb-09

Prep Batch: AS090210-3

Run ID: AS090210-3A
QCBatchID: AS090210-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0513.0 +/- 0.5513966-29-5 0.1

U-235 LT0.0760.081 +/- 0.05915117-96-1 0.1

U-238 0.0582.6 +/- 0.487440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 79.78.970 7.14 pCi/g 30 - 110 %

Data Package ID: UR0812208-1

Page 17 of 25Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 0.501 g

Count Time: 600 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: CP-JS-04-1-3

Lab ID: 0812208-19

Date Analyzed: 17-Feb-09

Date Collected: 27-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Feb-09

Prep Batch: AS090210-3

Run ID: AS090210-3A
QCBatchID: AS090210-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0732.3 +/- 0.4513966-29-5 0.1

U-235 0.0860.14 +/- 0.08315117-96-1 0.1

U-238 0.0522.2 +/- 0.457440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 63.99.022 5.77 pCi/g 30 - 110 %

Data Package ID: UR0812208-1

Page 18 of 25Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 0.517 g

Count Time: 600 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: CP-JS-04-5-7

Lab ID: 0812208-21

Date Analyzed: 17-Feb-09

Date Collected: 27-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Feb-09

Prep Batch: AS090210-3

Run ID: AS090210-3A
QCBatchID: AS090210-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0876.4 +/- 1.113966-29-5 0.1

U-235 0.0850.27 +/- 0.1115117-96-1 0.1

U-238 M30.116.3 +/- 1.17440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 61.98.734 5.41 pCi/g 30 - 110 %

Data Package ID: UR0812208-1

Page 19 of 25Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 0.509 g

Count Time: 600 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: CP-JS-04-10-12

Lab ID: 0812208-22

Date Analyzed: 17-Feb-09

Date Collected: 27-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Feb-09

Prep Batch: AS090210-3

Run ID: AS090210-3A
QCBatchID: AS090210-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 M30.112.9 +/- 0.5213966-29-5 0.1

U-235 0.0520.19 +/- 0.07815117-96-1 0.1

U-238 0.0773.1 +/- 0.557440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 83.48.883 7.41 pCi/g 30 - 110 %

Data Package ID: UR0812208-1

Page 20 of 25Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 0.503 g

Count Time: 600 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: CP-JS-04-20

Lab ID: 0812208-23

Date Analyzed: 17-Feb-09

Date Collected: 27-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Feb-09

Prep Batch: AS090210-3

Run ID: AS090210-3A
QCBatchID: AS090210-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0542.4 +/- 0.4413966-29-5 0.1

U-235 0.0630.13 +/- 0.06815117-96-1 0.1

U-238 0.0712.3 +/- 0.437440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 83.28.986 7.48 pCi/g 30 - 110 %

Data Package ID: UR0812208-1

Page 21 of 25Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 0.527 g

Count Time: 600 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: OD-JS-03-0-1

Lab ID: 0812208-24

Date Analyzed: 17-Feb-09

Date Collected: 27-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Feb-09

Prep Batch: AS090210-3

Run ID: AS090210-3A
QCBatchID: AS090210-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0373.0 +/- 0.5313966-29-5 0.1

U-235 0.0440.16 +/- 0.07215117-96-1 0.1

U-238 0.0533.0 +/- 0.547440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 82.68.580 7.08 pCi/g 30 - 110 %

Data Package ID: UR0812208-1

Page 22 of 25Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 600 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: RP-JS-02-1-3

Lab ID: 0812208-25

Date Analyzed: 17-Feb-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Feb-09

Prep Batch: AS090210-3

Run ID: AS090210-3A
QCBatchID: AS090210-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0331.0 +/- 0.1913966-29-5 0.1

U-235 LT0.00960.046 +/- 0.02715117-96-1 0.1

U-238 0.0300.94 +/- 0.187440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 85.84.509 3.87 pCi/g 30 - 110 %

Data Package ID: UR0812208-1

Page 23 of 25Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 600 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: EM-JS-08-1-3

Lab ID: 0812208-26

Date Analyzed: 17-Feb-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Feb-09

Prep Batch: AS090210-3

Run ID: AS090210-3A
QCBatchID: AS090210-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0260.93 +/- 0.1813966-29-5 0.1

U-235 LT0.0310.042 +/- 0.02915117-96-1 0.1

U-238 0.0210.97 +/- 0.197440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 78.14.456 3.48 pCi/g 30 - 110 %

Data Package ID: UR0812208-1

Page 24 of 25Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Sample Duplicate Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 600 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: EM-JS-08-1-3

Lab ID: 0812208-26DUP

Date Analyzed: 17-Feb-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 10-Feb-09

Prep Batch: AS090210-3

Run ID: AS090210-3A
QCBatchID: AS090210-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-23413966-29-5 0.0380.92 +/- 0.18 0.1

U-23515117-96-1 LT0.0370.052 +/- 0.032 0.1

U-2387440-61-1 0.0340.78 +/- 0.15 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 85.04.429 3.76 pCi/g 30 - 110 %

Data Package ID: UR0812208-1

Page 3 of 3Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 0.508 g

Count Time: 600 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: EM-JS-07-0-1

Lab ID: 0812208-27

Date Analyzed: 17-Feb-09

Date Collected: 13-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Feb-09

Prep Batch: AS090210-3

Run ID: AS090210-3A
QCBatchID: AS090210-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0652.8 +/- 0.5113966-29-5 0.1

U-235 0.0640.19 +/- 0.08415117-96-1 0.1

U-238 0.0542.5 +/- 0.477440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 82.38.895 7.32 pCi/g 30 - 110 %

Data Package ID: UR0812208-1

Page 25 of 25Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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           ALS Paragon 

 

 
Gamma Spectroscopy 

Case Narrative 
 

Freeport McMoRan Sierrita 
FMI-VRP 

Work Order Number:  0812208 
 
1. The following report consists of analytical results and supporting documentation for 25 soil samples 

received by ALS Paragon on 12/20/08. 
 
2. These samples were prepared according to procedure SOP739R9.  Samples 0812208-3, -4, -5, -8, -10, 

-17, -19, -21, -23, -24, and -26 were sealed in steel cans on 12/30/08 and stored for at least 21 days to 
allow 222Rn to approach equilibrium with its progeny.  The degree of in-growth achieved prior to 
analysis on 01/20/09 is at least 97.78%.  Conservatively assuming a radon emanation efficiency of 
approximately 50%, the effective radon progeny in-growth for these samples would be greater than 
98.89%.  

 
3. The samples were analyzed for the presence of gamma emitting radionuclides according to procedure 

SOP713R10.  The analyses were completed on 01/21/09. 
 
4. The results for these samples are reported on a “Dry Weight” basis in units of pCi/gram. 
 
5. Sample volume was insufficient to allow preparation of duplicates in batches GS090106-4 and 

GS090106-5.  Duplicate analyses of samples 0812208-2 and -14 were performed in lieu of prepared 
duplicates. 

 
6. ALS Paragon has observed a reproducible low bias in 226Ra results (about -30% for the geometry in 

question) when using a mixed gamma source for the calibration of HPGe detectors for solid samples.  
This bias is eliminated by calibration using a NIST traceable 226Ra source in the same geometry and 
configuration as the samples.  This is applicable for samples 0812208-3, -4, -5, -8, -10, -17, -19, -21,  
-23, -24, and -26.  

 
7. The library used for calibration and analysis employs multiple peaks for the 226Ra progeny, 214Pb (352 

and 295 keV) and 214Bi (609 and 1120 keV).  Using these peaks avoids the use of the problematic 
226Ra photo-peak at 186 keV, which suffers from poorly resolvable interference from 235U at the same 
energy.  Final activity results for 226Ra are calculated, using the uncertainty-weighted mean of the 
activities for the four photo-peaks, by the Seeker gamma spectroscopy software assuming secular 
equilibrium.  This is applicable for samples 0812208-3, -4, -5, -8, -10, -17, -19, -21, -23, -24, and -26. 
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Paragon OrderNum: 0812208
Client Name: Freeport McMoRan Sierrita

Client Project Name: FMI-VRP
Client Project Number:

Client PO Number: OJ08VT

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Paragon

0812208-2RP-JS-02-5-7 SOIL 12-Aug-08 8:21
0812208-3RP-JS-02-10-12 SOIL 12-Aug-08 8:37
0812208-4RP-JS-02-15-17 SOIL 12-Aug-08 8:51
0812208-5RP-JS-01-1-3 SOIL 12-Aug-08 9:21
0812208-6RP-JS-01-5-7 SOIL 12-Aug-08 9:40
0812208-7RP-JS-01-0-1 SOIL 12-Aug-08 9:21
0812208-8RP-JS-01-10-12 SOIL 12-Aug-08 9:53
0812208-9RA-JS-05-0-1 SOIL 07-Aug-08 9:46
0812208-10RP-JS-01-15-17 SOIL 12-Aug-08 10:05
0812208-11EM-P24-1-3 SOIL 07-Aug-08 10:30
0812208-12RA-JS-01-1-3 SOIL 07-Aug-08 12:39
0812208-13RA-JS-03-0-1 SOIL 07-Aug-08 9:17
0812208-14EM-P24-10-11 SOIL 07-Aug-08 10:56
0812208-15RP-JS-02-1-3D SOIL 12-Aug-08 8:11
0812208-16EM-JS-08-0-1 SOIL 12-Aug-08 13:28
0812208-17EM-JS-08-1-3D SOIL 12-Aug-08 13:28
0812208-18CP-JS-04-0-1 SOIL 27-Aug-08 10:25
0812208-19CP-JS-04-1-3 SOIL 27-Aug-08 10:25
0812208-21CP-JS-04-5-7 SOIL 27-Aug-08 10:33
0812208-22CP-JS-04-10-12 SOIL 27-Aug-08 10:40
0812208-23CP-JS-04-20 SOIL 27-Aug-08 11:02
0812208-24OD-JS-03-0-1 SOIL 27-Aug-08 11:30
0812208-25RP-JS-02-1-3 SOIL 12-Aug-08 8:11
0812208-26EM-JS-08-1-3 SOIL 12-Aug-08 13:28
0812208-27EM-JS-07-0-1 SOIL 13-Aug-08 9:14

Page 1 of 1
Saturday, February 14, 2009Date Printed:LIMS Version:  6.244A

ALS Paragon
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
Ra-228

Final Aliquot: 89.4 g

Library:
Count Time: 60 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Lab ID: GS090106-4MB

Date Analyzed: 14-Jan-09

Date Collected: 30-Dec-08

Sample Matrix: SOIL

Date Prepared: 30-Dec-08

Prep Batch: GS090106-4

Run ID: GS090106-4A
QCBatchID: GS090106-4-1 Result Units: pCi/g

File Name:090094d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 U0.50-0.0036 +/- 0.26 1

Data Package ID: GSS0812208-1

Page 1 of 4Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon

10



Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
RA226.LIB

Final Aliquot: 171 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Lab ID: GS090109-5MB

Date Analyzed: 21-Jan-09

Date Collected: 30-Dec-08

Sample Matrix: SOIL

Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1 Result Units: pCi/g

File Name:090133d03A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 U0.41-0.048 +/- 0.21 1

Data Package ID: GSS0812208-1

Page 2 of 4Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
RA228.LIB

Final Aliquot: 88.9 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Lab ID: GS090106-5MB

Date Analyzed: 20-Jan-09

Date Collected: 30-Dec-08

Sample Matrix: SOIL

Date Prepared: 30-Dec-08

Prep Batch: GS090106-5

Run ID: GS090106-5A
QCBatchID: GS090106-5-1 Result Units: pCi/g

File Name:090144d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 U0.650.20 +/- 0.37 1

Data Package ID: GSS0812208-1

Page 3 of 4Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
RA228.LIB

Final Aliquot: 171 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Lab ID: GS090109-5MB

Date Analyzed: 21-Jan-09

Date Collected: 30-Dec-08

Sample Matrix: SOIL

Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1 Result Units: pCi/g

File Name:090133d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 U0.83-0.14 +/- 0.40 1

Data Package ID: GSS0812208-1

Page 4 of 4Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

ANALYTICAL

Final Aliquot: 100 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Lab ID: GS090106-4LCS

Date Analyzed: 14-Jan-09

Date Collected: 30-Dec-08

Sample Matrix: SOIL

Date Prepared: 30-Dec-08

Prep Batch: GS090106-4

Run ID: GS090106-4A
QCBatchID: GS090106-4-1 Result Units: pCi/g

File Name:090062d07

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Am-241 1060 125 11.5 P986 108 85 - 115+/-14596-10-2

Co-60 501 58.7 3.84 P457 110 85 - 115+/-10198-40-0

Cs-137 406 47.7 2.52 P374 109 85 - 115+/-10045-97-3

Data Package ID: GSS0812208-1

Page 1 of 4Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

ANALYTICAL

Final Aliquot: 100 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Lab ID: GS090106-5LCS

Date Analyzed: 20-Jan-09

Date Collected: 30-Dec-08

Sample Matrix: SOIL

Date Prepared: 30-Dec-08

Prep Batch: GS090106-5

Run ID: GS090106-5A
QCBatchID: GS090106-5-1 Result Units: pCi/g

File Name:090099d07

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Am-241 1090 128 13.9 P986 110 85 - 115+/-14596-10-2

Co-60 478 56.0 4.39 P456 105 85 - 115+/-10198-40-0

Cs-137 406 47.7 2.63 P374 109 85 - 115+/-10045-97-3

Data Package ID: GSS0812208-1

Page 2 of 4Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Lab ID: GS090109-5ALCS

Date Analyzed: 21-Jan-09

Date Collected: 30-Dec-08

Sample Matrix: SOIL

Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1 Result Units: pCi/g

File Name:090122d02

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 452 53.0 2.54 P,M3470 96.2 85 - 115+/-13982-63-3

Data Package ID: GSS0812208-1

Page 3 of 4Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

ANALYTICAL

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Lab ID: GS090109-5LCS

Date Analyzed: 21-Jan-09

Date Collected: 30-Dec-08

Sample Matrix: SOIL

Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1 Result Units: pCi/g

File Name:090076d04

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Am-241 467 55.3 7.35 P462 101 85 - 115+/-14596-10-2

Co-60 208 24.4 0.792 P214 97.3 85 - 115+/-10198-40-0

Cs-137 181 21.3 1.18 P175 103 85 - 115+/-10045-97-3

Data Package ID: GSS0812208-1

Page 4 of 4Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 68.7 g

Library: Count Time: 60 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: RP-JS-02-5-7

Lab ID: 0812208-2DUP

Date Analyzed: 14-Jan-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090106-4

Run ID: GS090106-4A
QCBatchID: GS090106-4-1

Result Units: pCi/g
File Name:090060d07

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-228 0.25 2.13 M3,G15262-20-1 1.3 +/- 0.551.5 +/- 0.71

Data Package ID: GSS0812208-1

Page 1 of 2Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 77.5 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: EM-P24-10-11

Lab ID: 0812208-14DUP

Date Analyzed: 20-Jan-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090106-5

Run ID: GS090106-5A
QCBatchID: GS090106-5-1

Result Units: pCi/g
File Name:090092d07

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-228 0.60 2.13 M3,G15262-20-1 3.7 +/- 0.923.0 +/- 0.78

Data Package ID: GSS0812208-1

Page 2 of 2Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 68.7 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: RP-JS-02-5-7

Lab ID: 0812208-2

Date Analyzed: 13-Jan-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090106-4

Run ID: GS090106-4A
QCBatchID: GS090106-4-1

Result Units: pCi/g
File Name:090089d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.21.5 +/- 0.7115262-20-1 1

Data Package ID: GSS0812208-1

Page 1 of 36Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Sample Duplicate Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 68.7 g

Library: Count Time: 60 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: RP-JS-02-5-7

Lab ID: 0812208-2DUP

Date Analyzed: 14-Jan-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090106-4

Run ID: GS090106-4A
QCBatchID: GS090106-4-1

Result Units: pCi/g
File Name:090060d07

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 M3,G1.11.3 +/- 0.55 1

Data Package ID: GSS0812208-1

Page 1 of 2Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 151 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: RP-JS-02-10-12

Lab ID: 0812208-3

Date Analyzed: 20-Jan-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1

Result Units: pCi/g
File Name:090113d02A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 G0.492.5 +/- 0.4513982-63-3 1

Data Package ID: GSS0812208-1

Page 2 of 36Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 151 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: RP-JS-02-10-12

Lab ID: 0812208-3

Date Analyzed: 20-Jan-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1

Result Units: pCi/g
File Name:090113d02

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.21.6 +/- 0.6615262-20-1 1

Data Package ID: GSS0812208-1

Page 3 of 36Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 149 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: RP-JS-02-15-17

Lab ID: 0812208-4

Date Analyzed: 20-Jan-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1

Result Units: pCi/g
File Name:090124d03A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 G0.712.8 +/- 0.5213982-63-3 1

Data Package ID: GSS0812208-1

Page 4 of 36Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 149 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: RP-JS-02-15-17

Lab ID: 0812208-4

Date Analyzed: 20-Jan-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1

Result Units: pCi/g
File Name:090124d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.21.5 +/- 0.7115262-20-1 1

Data Package ID: GSS0812208-1

Page 5 of 36Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 145 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: RP-JS-01-1-3

Lab ID: 0812208-5

Date Analyzed: 20-Jan-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1

Result Units: pCi/g
File Name:090114d02A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 G0.552.6 +/- 0.4713982-63-3 1

Data Package ID: GSS0812208-1

Page 6 of 36Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 145 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: RP-JS-01-1-3

Lab ID: 0812208-5

Date Analyzed: 20-Jan-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1

Result Units: pCi/g
File Name:090114d02

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.21.6 +/- 0.6415262-20-1 1

Data Package ID: GSS0812208-1

Page 7 of 36Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 80.2 g

Library: Count Time: 60 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: RP-JS-01-5-7

Lab ID: 0812208-6

Date Analyzed: 13-Jan-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090106-4

Run ID: GS090106-4A
QCBatchID: GS090106-4-1

Result Units: pCi/g
File Name:090055d07

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 LT,G,TI0.770.82 +/- 0.4015262-20-1 1

Data Package ID: GSS0812208-1

Page 8 of 36Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 80.2 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: RP-JS-01-0-1

Lab ID: 0812208-7

Date Analyzed: 13-Jan-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090106-4

Run ID: GS090106-4A
QCBatchID: GS090106-4-1

Result Units: pCi/g
File Name:090032d08

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G1.11.4 +/- 0.5315262-20-1 1

Data Package ID: GSS0812208-1

Page 9 of 36Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 154 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: RP-JS-01-10-12

Lab ID: 0812208-8

Date Analyzed: 20-Jan-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1

Result Units: pCi/g
File Name:090125d03A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 G0.692.8 +/- 0.5313982-63-3 1

Data Package ID: GSS0812208-1

Page 10 of 36Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 154 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: RP-JS-01-10-12

Lab ID: 0812208-8

Date Analyzed: 20-Jan-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1

Result Units: pCi/g
File Name:090125d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.31.9 +/- 0.7715262-20-1 1

Data Package ID: GSS0812208-1

Page 11 of 36Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 74.6 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: RA-JS-05-0-1

Lab ID: 0812208-9

Date Analyzed: 13-Jan-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090106-4

Run ID: GS090106-4A
QCBatchID: GS090106-4-1

Result Units: pCi/g
File Name:090068d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G1.52.6 +/- 0.8315262-20-1 1

Data Package ID: GSS0812208-1

Page 12 of 36Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 159 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: RP-JS-01-15-17

Lab ID: 0812208-10

Date Analyzed: 20-Jan-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1

Result Units: pCi/g
File Name:090115d02A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 G0.512.5 +/- 0.4513982-63-3 1

Data Package ID: GSS0812208-1

Page 13 of 36Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 159 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: RP-JS-01-15-17

Lab ID: 0812208-10

Date Analyzed: 20-Jan-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1

Result Units: pCi/g
File Name:090115d02

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.01.9 +/- 0.6715262-20-1 1

Data Package ID: GSS0812208-1

Page 14 of 36Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 110 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: EM-P24-1-3

Lab ID: 0812208-11

Date Analyzed: 14-Jan-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090106-4

Run ID: GS090106-4A
QCBatchID: GS090106-4-1

Result Units: pCi/g
File Name:090092d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 0.872.1 +/- 0.6015262-20-1 1

Data Package ID: GSS0812208-1

Page 15 of 36Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 63.8 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: RA-JS-01-1-3

Lab ID: 0812208-12

Date Analyzed: 14-Jan-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090106-4

Run ID: GS090106-4A
QCBatchID: GS090106-4-1

Result Units: pCi/g
File Name:090093d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.41.9 +/- 0.8415262-20-1 1

Data Package ID: GSS0812208-1

Page 16 of 36Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

36



Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 87.8 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: RA-JS-03-0-1

Lab ID: 0812208-13

Date Analyzed: 14-Jan-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090106-4

Run ID: GS090106-4A
QCBatchID: GS090106-4-1

Result Units: pCi/g
File Name:090061d07

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,TI1.42.9 +/- 0.8815262-20-1 1

Data Package ID: GSS0812208-1

Page 17 of 36Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 77.5 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: EM-P24-10-11

Lab ID: 0812208-14

Date Analyzed: 19-Jan-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090106-5

Run ID: GS090106-5A
QCBatchID: GS090106-5-1

Result Units: pCi/g
File Name:090129d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 G1.03.0 +/- 0.7815262-20-1 1

Data Package ID: GSS0812208-1

Page 18 of 36Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Sample Duplicate Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 77.5 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: EM-P24-10-11

Lab ID: 0812208-14DUP

Date Analyzed: 20-Jan-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090106-5

Run ID: GS090106-5A
QCBatchID: GS090106-5-1

Result Units: pCi/g
File Name:090092d07

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 M3,G1.63.7 +/- 0.92 1

Data Package ID: GSS0812208-1

Page 2 of 2Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 65.0 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: RP-JS-02-1-3D

Lab ID: 0812208-15

Date Analyzed: 19-Jan-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090106-5

Run ID: GS090106-5A
QCBatchID: GS090106-5-1

Result Units: pCi/g
File Name:090089d07

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.61.8 +/- 0.8715262-20-1 1

Data Package ID: GSS0812208-1

Page 19 of 36Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 99.1 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: EM-JS-08-0-1

Lab ID: 0812208-16

Date Analyzed: 19-Jan-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090106-5

Run ID: GS090106-5A
QCBatchID: GS090106-5-1

Result Units: pCi/g
File Name:090130d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 TI0.871.6 +/- 0.6315262-20-1 1

Data Package ID: GSS0812208-1

Page 20 of 36Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 167 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: EM-JS-08-1-3D

Lab ID: 0812208-17

Date Analyzed: 20-Jan-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1

Result Units: pCi/g
File Name:090126d03A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 G0.592.5 +/- 0.4713982-63-3 1

Data Package ID: GSS0812208-1

Page 21 of 36Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 167 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: EM-JS-08-1-3D

Lab ID: 0812208-17

Date Analyzed: 20-Jan-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1

Result Units: pCi/g
File Name:090126d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.11.9 +/- 0.6715262-20-1 1

Data Package ID: GSS0812208-1

Page 22 of 36Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 96.3 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: CP-JS-04-0-1

Lab ID: 0812208-18

Date Analyzed: 19-Jan-09

Date Collected: 27-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090106-5

Run ID: GS090106-5A
QCBatchID: GS090106-5-1

Result Units: pCi/g
File Name:090131d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 0.992.3 +/- 0.6215262-20-1 1

Data Package ID: GSS0812208-1

Page 23 of 36Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 193 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: CP-JS-04-1-3

Lab ID: 0812208-19

Date Analyzed: 20-Jan-09

Date Collected: 27-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1

Result Units: pCi/g
File Name:090116d02A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.512.4 +/- 0.4113982-63-3 1

Data Package ID: GSS0812208-1

Page 24 of 36Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

45



Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 193 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: CP-JS-04-1-3

Lab ID: 0812208-19

Date Analyzed: 20-Jan-09

Date Collected: 27-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1

Result Units: pCi/g
File Name:090116d02

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M31.11.7 +/- 0.5315262-20-1 1

Data Package ID: GSS0812208-1

Page 25 of 36Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 177 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: CP-JS-04-5-7

Lab ID: 0812208-21

Date Analyzed: 20-Jan-09

Date Collected: 27-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1

Result Units: pCi/g
File Name:090127d03A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 G0.625.0 +/- 0.7513982-63-3 1

Data Package ID: GSS0812208-1

Page 26 of 36Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 177 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: CP-JS-04-5-7

Lab ID: 0812208-21

Date Analyzed: 20-Jan-09

Date Collected: 27-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1

Result Units: pCi/g
File Name:090127d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G1.12.4 +/- 0.6715262-20-1 1

Data Package ID: GSS0812208-1

Page 27 of 36Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 111 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: CP-JS-04-10-12

Lab ID: 0812208-22

Date Analyzed: 19-Jan-09

Date Collected: 27-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090106-5

Run ID: GS090106-5A
QCBatchID: GS090106-5-1

Result Units: pCi/g
File Name:090132d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 TI0.661.8 +/- 0.5715262-20-1 1

Data Package ID: GSS0812208-1

Page 28 of 36Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 179 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: CP-JS-04-20

Lab ID: 0812208-23

Date Analyzed: 21-Jan-09

Date Collected: 27-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1

Result Units: pCi/g
File Name:090119d02A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 G0.482.3 +/- 0.4113982-63-3 1

Data Package ID: GSS0812208-1

Page 29 of 36Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 179 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: CP-JS-04-20

Lab ID: 0812208-23

Date Analyzed: 21-Jan-09

Date Collected: 27-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1

Result Units: pCi/g
File Name:090119d02

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 G,TI0.771.5 +/- 0.5315262-20-1 1

Data Package ID: GSS0812208-1

Page 30 of 36Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 203 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: OD-JS-03-0-1

Lab ID: 0812208-24

Date Analyzed: 21-Jan-09

Date Collected: 27-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1

Result Units: pCi/g
File Name:090130d03A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.522.3 +/- 0.4213982-63-3 1

Data Package ID: GSS0812208-1

Page 31 of 36Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 203 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: OD-JS-03-0-1

Lab ID: 0812208-24

Date Analyzed: 21-Jan-09

Date Collected: 27-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1

Result Units: pCi/g
File Name:090130d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M31.11.7 +/- 0.5415262-20-1 1

Data Package ID: GSS0812208-1

Page 32 of 36Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 71.2 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: RP-JS-02-1-3

Lab ID: 0812208-25

Date Analyzed: 19-Jan-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090106-5

Run ID: GS090106-5A
QCBatchID: GS090106-5-1

Result Units: pCi/g
File Name:090133d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.01.7 +/- 0.7415262-20-1 1

Data Package ID: GSS0812208-1

Page 33 of 36Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 177 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: EM-JS-08-1-3

Lab ID: 0812208-26

Date Analyzed: 21-Jan-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1

Result Units: pCi/g
File Name:090073d04A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 G0.522.9 +/- 0.4913982-63-3 1

Data Package ID: GSS0812208-1

Page 34 of 36Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 177 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: EM-JS-08-1-3

Lab ID: 0812208-26

Date Analyzed: 21-Jan-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1

Result Units: pCi/g
File Name:090073d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 G,TI0.711.1 +/- 0.6015262-20-1 1

Data Package ID: GSS0812208-1

Page 35 of 36Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 93.6 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812208

Field ID: EM-JS-07-0-1

Lab ID: 0812208-27

Date Analyzed: 19-Jan-09

Date Collected: 13-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090106-5

Run ID: GS090106-5A
QCBatchID: GS090106-5-1

Result Units: pCi/g
File Name:090134d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 0.921.9 +/- 0.5815262-20-1 1

Data Package ID: GSS0812208-1

Page 36 of 36Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Paragon OrderNum: 0812210
Client Name: Freeport McMoRan Sierrita

Client Project Name: FMI-VRP
Client Project Number:

Client PO Number: OJ08VT

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Paragon

0812210-1C-JS-04-5-7 SOIL 05-Aug-08 9:34
0812210-10EM-U25-1-3 SOIL 06-Aug-08 10:59
0812210-11EM-U25-5-5.5 SOIL 06-Aug-08 11:03
0812210-12EM-N29-1-3 SOIL 06-Aug-08 13:09
0812210-16RA-SD-02-1.5-3.0 SOIL 11-Aug-08 9:30
0812210-17EM-N29-0-1 SOIL 06-Aug-08 13:09
0812210-18EM-X26-5-7 SOIL 06-Aug-08 10:06
0812210-19EM-G27-0-1 SOIL 07-Aug-08 8:18
0812210-2C-JS-04-10-12 SOIL 05-Aug-08 9:42
0812210-20EM-G27-1-3 SOIL 07-Aug-08 8:18
0812210-3C-JS-04-15-16 SOIL 05-Aug-08 10:33
0812210-4CS-JS-04-0-1 SOIL 06-Aug-08 9:02
0812210-5CS-JS-04-1-3 SOIL 06-Aug-08 9:02
0812210-6CS-JS-04-5-7 SOIL 06-Aug-08 9:10
0812210-7EM-X26-0-1 SOIL 06-Aug-08 10:00
0812210-8EM-X26-1-3 SOIL 06-Aug-08 10:00
0812210-9EM-U25-0-1 SOIL 06-Aug-08 10:59

Page 1 of 1 Paragon Analytics Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A
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Ra-226 by Radon Emanation - Method 903.1

PAI 783 Rev 8Method Blank Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Lab ID: RE090220-2MB

Date Analyzed: 03-Mar-09

Date Collected: 20-Feb-09

Sample Matrix: SOIL

Date Prepared: 20-Feb-09

Prep Batch: RE090220-2

Run ID: RE090220-2A
QCBatchID: RE090220-2-1 Result Units: pCi/g

File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 783 Rev 8

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 U0.61-0.17 +/- 0.30 1

Data Package ID: RE0812210-1

Page 1 of 2Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1

PAI 783 Rev 8Method Blank Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Lab ID: RE090220-3MB

Date Analyzed: 04-Mar-09

Date Collected: 20-Feb-09

Sample Matrix: SOIL

Date Prepared: 20-Feb-09

Prep Batch: RE090220-3

Run ID: RE090220-3A
QCBatchID: RE090220-3-1 Result Units: pCi/g

File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 783 Rev 8

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 U0.200 +/- 0.14 1

Data Package ID: RE0812210-1

Page 2 of 2Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Lab ID: RE090220-2LCS

Date Analyzed: 11-Mar-09

Date Collected: 20-Feb-09

Sample Matrix: SOIL

Date Prepared: 20-Feb-09

Prep Batch: RE090220-2

Run ID: RE090220-2A
QCBatchID: RE090220-2-1 Result Units: pCi/g

File Name:Manual Entry

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 35.5 6.63 0.547 P43.2 82.2 57 - 126+/-13982-63-3

Data Package ID: RE0812210-1

Page 1 of 2Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Lab ID: RE090220-3LCS

Date Analyzed: 11-Mar-09

Date Collected: 20-Feb-09

Sample Matrix: SOIL

Date Prepared: 20-Feb-09

Prep Batch: RE090220-3

Run ID: RE090220-3A
QCBatchID: RE090220-3-1 Result Units: pCi/g

File Name:Manual Entry

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 36.6 6.86 0.426 P43.3 84.6 57 - 126+/-13982-63-3

Data Package ID: RE0812210-1

Page 2 of 2Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Duplicate Sample Results (DER)

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.02 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: EM-U25-0-1

Lab ID: 0812210-9DUP

Date Analyzed: 03-Mar-09

Date Collected: 06-Aug-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-3

Run ID: RE090220-3A
QCBatchID: RE090220-3-1

Result Units: pCi/g
File Name:Manual Entry

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-226 1.88 2.13 W13982-63-3 2.2 +/- 0.760.67 +/- 0.31

Data Package ID: RE0812210-1

Page 1 of 1Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.00 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: C-JS-04-5-7

Lab ID: 0812210-1

Date Analyzed: 03-Mar-09

Date Collected: 05-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-3

Run ID: RE090220-3A
QCBatchID: RE090220-3-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.551.4 +/- 0.6213982-63-3 1

Data Package ID: RE0812210-1

Page 1 of 14Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.09 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: C-JS-04-10-12

Lab ID: 0812210-2

Date Analyzed: 03-Mar-09

Date Collected: 05-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-3

Run ID: RE090220-3A
QCBatchID: RE090220-3-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.863.1 +/- 1.013982-63-3 1

Data Package ID: RE0812210-1

Page 2 of 14Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.02 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: CS-JS-04-0-1

Lab ID: 0812210-4

Date Analyzed: 02-Mar-09

Date Collected: 06-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-2

Run ID: RE090220-2A
QCBatchID: RE090220-2-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 LT0.750.89 +/- 0.5513982-63-3 1

Data Package ID: RE0812210-1

Page 3 of 14Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.03 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: CS-JS-04-1-3

Lab ID: 0812210-5

Date Analyzed: 02-Mar-09

Date Collected: 06-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-2

Run ID: RE090220-2A
QCBatchID: RE090220-2-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.501.7 +/- 0.5613982-63-3 1

Data Package ID: RE0812210-1

Page 4 of 14Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.03 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: CS-JS-04-5-7

Lab ID: 0812210-6

Date Analyzed: 02-Mar-09

Date Collected: 06-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-2

Run ID: RE090220-2A
QCBatchID: RE090220-2-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.311.5 +/- 0.5113982-63-3 1

Data Package ID: RE0812210-1

Page 5 of 14Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.05 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: EM-X26-0-1

Lab ID: 0812210-7

Date Analyzed: 03-Mar-09

Date Collected: 06-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-3

Run ID: RE090220-3A
QCBatchID: RE090220-3-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.373.5 +/- 0.9113982-63-3 1

Data Package ID: RE0812210-1

Page 6 of 14Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.02 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: EM-X26-1-3

Lab ID: 0812210-8

Date Analyzed: 03-Mar-09

Date Collected: 06-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-3

Run ID: RE090220-3A
QCBatchID: RE090220-3-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 LT0.630.72 +/- 0.4713982-63-3 1

Data Package ID: RE0812210-1

Page 7 of 14Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.07 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: EM-U25-0-1

Lab ID: 0812210-9

Date Analyzed: 03-Mar-09

Date Collected: 06-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-3

Run ID: RE090220-3A
QCBatchID: RE090220-3-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 LT0.300.67 +/- 0.3113982-63-3 1

Data Package ID: RE0812210-1

Page 8 of 14Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Duplicate Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.02 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: EM-U25-0-1

Lab ID: 0812210-9DUP

Date Analyzed: 03-Mar-09

Date Collected: 06-Aug-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-3

Run ID: RE090220-3A
QCBatchID: RE090220-3-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 W0.532.2 +/- 0.76 1

Data Package ID: RE0812210-1

Page 1 of 1Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.07 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: EM-U25-1-3

Lab ID: 0812210-10

Date Analyzed: 03-Mar-09

Date Collected: 06-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-3

Run ID: RE090220-3A
QCBatchID: RE090220-3-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.381.6 +/- 0.5213982-63-3 1

Data Package ID: RE0812210-1

Page 9 of 14Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.02 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: EM-N29-1-3

Lab ID: 0812210-12

Date Analyzed: 03-Mar-09

Date Collected: 06-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-3

Run ID: RE090220-3A
QCBatchID: RE090220-3-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.292.0 +/- 0.5813982-63-3 1

Data Package ID: RE0812210-1

Page 10 of 14Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.06 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: EM-N29-0-1

Lab ID: 0812210-17

Date Analyzed: 03-Mar-09

Date Collected: 06-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-3

Run ID: RE090220-3A
QCBatchID: RE090220-3-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 LT0.320.79 +/- 0.3413982-63-3 1

Data Package ID: RE0812210-1

Page 11 of 14Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.03 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: EM-X26-5-7

Lab ID: 0812210-18

Date Analyzed: 03-Mar-09

Date Collected: 06-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-3

Run ID: RE090220-3A
QCBatchID: RE090220-3-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.0721.1 +/- 0.3813982-63-3 1

Data Package ID: RE0812210-1

Page 12 of 14Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: EM-G27-0-1

Lab ID: 0812210-19

Date Analyzed: 03-Mar-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-3

Run ID: RE090220-3A
QCBatchID: RE090220-3-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.872.1 +/- 0.8313982-63-3 1

Data Package ID: RE0812210-1

Page 13 of 14Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.07 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: EM-G27-1-3

Lab ID: 0812210-20

Date Analyzed: 03-Mar-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-3

Run ID: RE090220-3A
QCBatchID: RE090220-3-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.562.0 +/- 0.6913982-63-3 1

Data Package ID: RE0812210-1

Page 14 of 14Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Paragon OrderNum: 0812210
Client Name: Freeport McMoRan Sierrita

Client Project Name: FMI-VRP
Client Project Number:

Client PO Number: OJ08VT

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Paragon

0812210-1C-JS-04-5-7 SOIL 05-Aug-08 9:34
0812210-2C-JS-04-10-12 SOIL 05-Aug-08 9:42
0812210-3C-JS-04-15-16 SOIL 05-Aug-08 10:33
0812210-4CS-JS-04-0-1 SOIL 06-Aug-08 9:02
0812210-5CS-JS-04-1-3 SOIL 06-Aug-08 9:02
0812210-6CS-JS-04-5-7 SOIL 06-Aug-08 9:10
0812210-7EM-X26-0-1 SOIL 06-Aug-08 10:00
0812210-8EM-X26-1-3 SOIL 06-Aug-08 10:00
0812210-9EM-U25-0-1 SOIL 06-Aug-08 10:59
0812210-10EM-U25-1-3 SOIL 06-Aug-08 10:59
0812210-11EM-U25-5-5.5 SOIL 06-Aug-08 11:03
0812210-12EM-N29-1-3 SOIL 06-Aug-08 13:09
0812210-16RA-SD-02-1.5-3.0 SOIL 11-Aug-08 9:30
0812210-17EM-N29-0-1 SOIL 06-Aug-08 13:09
0812210-18EM-X26-5-7 SOIL 06-Aug-08 10:06
0812210-19EM-G27-0-1 SOIL 07-Aug-08 8:18
0812210-20EM-G27-1-3 SOIL 07-Aug-08 8:18

Page 1 of 1
Friday, February 13, 2009Date Printed:LIMS Version:  6.244A

ALS Paragon

2



3



4



5



6



Radium-228 Analysis by GFPC

PAI 724 Rev 10Method Blank Results

Prep SOP: PAI 746 Rev 8
Final Aliquot: 0.504 g

Count Time: 250 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Lab ID: RA090120-2MB

Date Analyzed: 29-Jan-09

Date Collected: 20-Jan-09

Sample Matrix: SOIL

Date Prepared: 20-Jan-09

Prep Batch: RA090120-2

Run ID: RA090120-2A
QCBatchID: RA090120-2-1 Result Units: pCi/g

File Name:RAB0129

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 724 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 U2.3-1.0 +/- 1.1 5

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 91.935480 32600 ug 40 - 110 %

YTTRIUM 61.98713 5400 ug 40 - 110 %

Total 56.9 40 - 110 %

Data Package ID: RA0812210-1

Page 1 of 1Friday, February 13, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Radium-228 Analysis by GFPC
PAI 724 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 746 Rev 8
Final Aliquot: 0.504 g

Count Time: 250 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Lab ID: RA090120-2LCS

Date Analyzed: 29-Jan-09

Date Collected: 20-Jan-09

Sample Matrix: SOIL

Date Prepared: 20-Jan-09

Prep Batch: RA090120-2

Run ID: RA090120-2A
QCBatchID: RA090120-2-1 Result Units: pCi/g

File Name:RAB0129

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-228 45.0 13.5 2.13 P46.5 96.7 70 - 130+/-15262-20-1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 90.036940 33300 ug 40 - 110 %

YTTRIUM 67.78713 5900 ug 40 - 110 %

Total 60.9 40 - 110 %

Data Package ID: RA0812210-1

Page 1 of 1Friday, February 13, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Radium-228 Analysis by GFPC
PAI 724 Rev 10
Sample Results

Prep SOP: PAI 746 Rev 8
Final Aliquot: 0.501 g

Count Time: 250 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: EM-X26-1-3

Lab ID: 0812210-8

Date Analyzed: 29-Jan-09

Date Collected: 06-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Jan-09

Prep Batch: RA090120-2

Run ID: RA090120-2A
QCBatchID: RA090120-2-1

Result Units: pCi/g
File Name:RAA0129

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 U2.52.0 +/- 1.415262-20-1 5

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 90.435900 32500 ug 40 - 110 %

YTTRIUM 66.38713 5770 ug 40 - 110 %

Total 59.9 40 - 110 %

Data Package ID: RA0812210-1

Page 1 of 1Friday, February 13, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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           ALS Paragon 

 

 
Isotopic Uranium 

Case Narrative 
 

Freeport McMoRan Sierrita 
FMI-VRP 

Work Order Number:  0812210 
 
1. This report consists of the analytical results for 17 soil samples received by ALS Paragon on 

12/20/2008. 
 
2. These samples were prepared according to procedures SOP336R0, SOP773R10, and SOP778R12.  

Due to potential matrix interference, the samples were prepared at a reduced aliquot of ~1 gram.  A 
further reduced aliquot of ~0.5 gram was taken for sample 0812210-6 due to high activity seen in 
prescreen.    

 
3. The samples were analyzed for the presence of isotopic uranium according to procedure SOP714R11.  

The analyses were completed on 02/21/2009. 
 
4. The isotopic analysis results for these samples are reported on a ‘dry weight’ basis in units of 

pCi/gram.   
 
5. This analytical method quantifies U-235 alpha activity in a specific region of interest corresponding 

to emission energies between those of U-234 and U-238.  A potential limitation of this method is 
that measurable amounts of U-234 in the sample may cause a small amount of characteristic activity 
in the U-235 region of interest due to poorly resolved alpha activity at the boundary between the two 
regions.  To minimize the potential for a high bias in the U-235 analytical results, the U-235 region of 
interest has been narrowed and limited to a lower energy region.  An 85.1% abundance correction has 
been made to the final U-235 results.  

 
6. The requested MDC of 0.1 pCi/g was not met for U-234 for sample 0812210-18.  The reported 

activity for this sample is greater than the achieved MDC.  This sample is identified with an “M3” 
flag on the final reports. 

 
7. No further anomalous situations were encountered during the preparation or analysis of these 

samples.  All remaining quality control criteria were met. 
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Paragon OrderNum: 0812210
Client Name: Freeport McMoRan Sierrita

Client Project Name: FMI-VRP
Client Project Number:

Client PO Number: OJ08VT

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Paragon

0812210-1C-JS-04-5-7 SOIL 05-Aug-08 9:34
0812210-2C-JS-04-10-12 SOIL 05-Aug-08 9:42
0812210-3C-JS-04-15-16 SOIL 05-Aug-08 10:33
0812210-4CS-JS-04-0-1 SOIL 06-Aug-08 9:02
0812210-5CS-JS-04-1-3 SOIL 06-Aug-08 9:02
0812210-6CS-JS-04-5-7 SOIL 06-Aug-08 9:10
0812210-7EM-X26-0-1 SOIL 06-Aug-08 10:00
0812210-8EM-X26-1-3 SOIL 06-Aug-08 10:00
0812210-9EM-U25-0-1 SOIL 06-Aug-08 10:59
0812210-10EM-U25-1-3 SOIL 06-Aug-08 10:59
0812210-11EM-U25-5-5.5 SOIL 06-Aug-08 11:03
0812210-12EM-N29-1-3 SOIL 06-Aug-08 13:09
0812210-16RA-SD-02-1.5-3.0 SOIL 11-Aug-08 9:30
0812210-17EM-N29-0-1 SOIL 06-Aug-08 13:09
0812210-18EM-X26-5-7 SOIL 06-Aug-08 10:06
0812210-19EM-G27-0-1 SOIL 07-Aug-08 8:18
0812210-20EM-G27-1-3 SOIL 07-Aug-08 8:18

Page 1 of 1
Friday, February 27, 2009Date Printed:LIMS Version:  6.248A

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 11Method Blank Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 0.977 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Lab ID: AS090218-3MB

Date Analyzed: 21-Feb-09

Date Collected: 18-Feb-09

Sample Matrix: SOIL

Date Prepared: 18-Feb-09

Prep Batch: AS090218-3

Run ID: AS090218-3C
QCBatchID: AS090218-3-1 Result Units: pCi/g

File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 714 Rev 11

CASNO Requested
 MDC

ALS Paragon

U-23413966-29-5 U0.0350.011 +/- 0.024 0.1

U-23515117-96-1 U0.0210.0079 +/- 0.029 0.1

U-2387440-61-1 U0.0480.021 +/- 0.028 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 80.74.625 3.73 pCi/g 30 - 110 %

Data Package ID: UR0812210-1

Page 1 of 1Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Laboratory Control Sample(s)

Prep SOP: PAI 778 Rev 12
Final Aliquot: 0.977 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Lab ID: AS090218-3LCS

Date Analyzed: 21-Feb-09

Date Collected: 18-Feb-09

Sample Matrix: SOIL

Date Prepared: 18-Feb-09

Prep Batch: AS090218-3

Run ID: AS090218-3C
QCBatchID: AS090218-3-1 Result Units: pCi/g

File Name:Spectrum #1

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

U-234 4.65 0.831 0.0509 P4.44 105 82 - 122+/-13966-29-5

U-238 4.67 0.833 0.0473 P4.61 101 82 - 122+/-7440-61-1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 86.14.625 3.98 pCi/g 30 - 110 %

Data Package ID: UR0812210-1

Page 1 of 1Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Duplicate Sample Results (DER)

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: C-JS-04-15-16

Lab ID: 0812210-3DUP

Date Analyzed: 21-Feb-09

Date Collected: 05-Aug-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 18-Feb-09

Prep Batch: AS090218-3

Run ID: AS090218-3C
QCBatchID: AS090218-3-1

Result Units: pCi/g
File Name:Spectrum #1

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

U-234 0.65 2.1313966-29-5 1.8 +/- 0.352.1 +/- 0.41

U-235 0.41 2.13 LT15117-96-1 0.060 +/- 0.0430.087 +/- 0.051

U-238 0.46 2.137440-61-1 1.7 +/- 0.341.9 +/- 0.37

Data Package ID: UR0812210-1

Page 1 of 2Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Duplicate Sample Results (DER)

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: EM-N29-1-3

Lab ID: 0812210-12DUP

Date Analyzed: 21-Feb-09

Date Collected: 06-Aug-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 18-Feb-09

Prep Batch: AS090218-3

Run ID: AS090218-3C
QCBatchID: AS090218-3-1

Result Units: pCi/g
File Name:Spectrum #1

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

U-234 0.02 2.1313966-29-5 1.2 +/- 0.271.2 +/- 0.27

U-235 0.05 2.13 LT15117-96-1 0.074 +/- 0.0490.078 +/- 0.050

U-238 0.52 2.137440-61-1 1.1 +/- 0.241.3 +/- 0.28

Data Package ID: UR0812210-1

Page 2 of 2Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: C-JS-04-5-7

Lab ID: 0812210-1

Date Analyzed: 21-Feb-09

Date Collected: 05-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 18-Feb-09

Prep Batch: AS090218-3

Run ID: AS090218-3C
QCBatchID: AS090218-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0381.5 +/- 0.3013966-29-5 0.1

U-235 LT0.0330.092 +/- 0.05115117-96-1 0.1

U-238 0.0281.6 +/- 0.327440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 91.14.498 4.10 pCi/g 30 - 110 %

Data Package ID: UR0812210-1

Page 1 of 17Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: C-JS-04-10-12

Lab ID: 0812210-2

Date Analyzed: 21-Feb-09

Date Collected: 05-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 18-Feb-09

Prep Batch: AS090218-3

Run ID: AS090218-3C
QCBatchID: AS090218-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0343.0 +/- 0.5513966-29-5 0.1

U-235 0.0330.15 +/- 0.06715117-96-1 0.1

U-238 0.0383.1 +/- 0.567440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 88.54.507 3.99 pCi/g 30 - 110 %

Data Package ID: UR0812210-1

Page 2 of 17Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: C-JS-04-15-16

Lab ID: 0812210-3

Date Analyzed: 21-Feb-09

Date Collected: 05-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 18-Feb-09

Prep Batch: AS090218-3

Run ID: AS090218-3C
QCBatchID: AS090218-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0372.1 +/- 0.4113966-29-5 0.1

U-235 LT0.0360.087 +/- 0.05115117-96-1 0.1

U-238 0.0311.9 +/- 0.377440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 81.74.513 3.69 pCi/g 30 - 110 %

Data Package ID: UR0812210-1

Page 3 of 17Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Sample Duplicate Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: C-JS-04-15-16

Lab ID: 0812210-3DUP

Date Analyzed: 21-Feb-09

Date Collected: 05-Aug-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 18-Feb-09

Prep Batch: AS090218-3

Run ID: AS090218-3C
QCBatchID: AS090218-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-23413966-29-5 0.0311.8 +/- 0.35 0.1

U-23515117-96-1 LT0.0360.060 +/- 0.043 0.1

U-2387440-61-1 0.0311.7 +/- 0.34 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 82.84.508 3.73 pCi/g 30 - 110 %

Data Package ID: UR0812210-1

Page 1 of 2Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13

15



Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: CS-JS-04-0-1

Lab ID: 0812210-4

Date Analyzed: 21-Feb-09

Date Collected: 06-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 18-Feb-09

Prep Batch: AS090218-3

Run ID: AS090218-3C
QCBatchID: AS090218-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0271.8 +/- 0.3513966-29-5 0.1

U-235 0.0160.14 +/- 0.06315117-96-1 0.1

U-238 0.0271.8 +/- 0.357440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 92.34.504 4.16 pCi/g 30 - 110 %

Data Package ID: UR0812210-1

Page 4 of 17Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: CS-JS-04-1-3

Lab ID: 0812210-5

Date Analyzed: 21-Feb-09

Date Collected: 06-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 18-Feb-09

Prep Batch: AS090218-3

Run ID: AS090218-3C
QCBatchID: AS090218-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0271.7 +/- 0.3413966-29-5 0.1

U-235 LT0.0320.096 +/- 0.05115117-96-1 0.1

U-238 0.0331.8 +/- 0.357440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 92.04.483 4.13 pCi/g 30 - 110 %

Data Package ID: UR0812210-1

Page 5 of 17Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 0.500 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: CS-JS-04-5-7

Lab ID: 0812210-6

Date Analyzed: 21-Feb-09

Date Collected: 06-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 18-Feb-09

Prep Batch: AS090218-3

Run ID: AS090218-3C
QCBatchID: AS090218-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0911.4 +/- 0.3513966-29-5 0.1

U-235 LT0.0870.088 +/- 0.07515117-96-1 0.1

U-238 0.0321.8 +/- 0.417440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 82.09.026 7.40 pCi/g 30 - 110 %

Data Package ID: UR0812210-1

Page 6 of 17Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: EM-X26-0-1

Lab ID: 0812210-7

Date Analyzed: 21-Feb-09

Date Collected: 06-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 18-Feb-09

Prep Batch: AS090218-3

Run ID: AS090218-3C
QCBatchID: AS090218-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0461.7 +/- 0.3313966-29-5 0.1

U-235 LT0.0500.063 +/- 0.04415117-96-1 0.1

U-238 0.0491.8 +/- 0.357440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 89.24.504 4.02 pCi/g 30 - 110 %

Data Package ID: UR0812210-1

Page 7 of 17Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: EM-X26-1-3

Lab ID: 0812210-8

Date Analyzed: 21-Feb-09

Date Collected: 06-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 18-Feb-09

Prep Batch: AS090218-3

Run ID: AS090218-3C
QCBatchID: AS090218-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0610.85 +/- 0.2013966-29-5 0.1

U-235 LT0.0520.059 +/- 0.04415117-96-1 0.1

U-238 0.0410.90 +/- 0.217440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 86.14.505 3.88 pCi/g 30 - 110 %

Data Package ID: UR0812210-1

Page 8 of 17Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: EM-U25-0-1

Lab ID: 0812210-9

Date Analyzed: 21-Feb-09

Date Collected: 06-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 18-Feb-09

Prep Batch: AS090218-3

Run ID: AS090218-3C
QCBatchID: AS090218-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0462.1 +/- 0.4013966-29-5 0.1

U-235 0.0190.13 +/- 0.06215117-96-1 0.1

U-238 0.0372.2 +/- 0.427440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 87.34.516 3.94 pCi/g 30 - 110 %

Data Package ID: UR0812210-1

Page 9 of 17Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: EM-U25-1-3

Lab ID: 0812210-10

Date Analyzed: 21-Feb-09

Date Collected: 06-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 18-Feb-09

Prep Batch: AS090218-3

Run ID: AS090218-3C
QCBatchID: AS090218-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0721.7 +/- 0.3513966-29-5 0.1

U-235 0.0450.11 +/- 0.06515117-96-1 0.1

U-238 0.0521.8 +/- 0.377440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 69.64.487 3.12 pCi/g 30 - 110 %

Data Package ID: UR0812210-1

Page 10 of 17Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: EM-U25-5-5.5

Lab ID: 0812210-11

Date Analyzed: 21-Feb-09

Date Collected: 06-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 18-Feb-09

Prep Batch: AS090218-3

Run ID: AS090218-3C
QCBatchID: AS090218-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0705.4 +/- 1.013966-29-5 0.1

U-235 0.0510.26 +/- 0.1115117-96-1 0.1

U-238 0.0526.1 +/- 1.17440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 63.64.491 2.86 pCi/g 30 - 110 %

Data Package ID: UR0812210-1

Page 11 of 17Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: EM-N29-1-3

Lab ID: 0812210-12

Date Analyzed: 21-Feb-09

Date Collected: 06-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 18-Feb-09

Prep Batch: AS090218-3

Run ID: AS090218-3C
QCBatchID: AS090218-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0481.2 +/- 0.2713966-29-5 0.1

U-235 LT0.0380.078 +/- 0.05015117-96-1 0.1

U-238 0.0391.3 +/- 0.287440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 82.64.508 3.72 pCi/g 30 - 110 %

Data Package ID: UR0812210-1

Page 12 of 17Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Sample Duplicate Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: EM-N29-1-3

Lab ID: 0812210-12DUP

Date Analyzed: 21-Feb-09

Date Collected: 06-Aug-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 18-Feb-09

Prep Batch: AS090218-3

Run ID: AS090218-3C
QCBatchID: AS090218-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-23413966-29-5 0.0471.2 +/- 0.27 0.1

U-23515117-96-1 LT0.0450.074 +/- 0.049 0.1

U-2387440-61-1 0.0161.1 +/- 0.24 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 83.44.512 3.76 pCi/g 30 - 110 %

Data Package ID: UR0812210-1

Page 2 of 2Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: RA-SD-02-1.5-3.0

Lab ID: 0812210-16

Date Analyzed: 21-Feb-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 18-Feb-09

Prep Batch: AS090218-3

Run ID: AS090218-3C
QCBatchID: AS090218-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0501.8 +/- 0.3613966-29-5 0.1

U-235 LT0.0370.061 +/- 0.04415117-96-1 0.1

U-238 0.0431.8 +/- 0.367440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 86.54.476 3.87 pCi/g 30 - 110 %

Data Package ID: UR0812210-1

Page 13 of 17Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: EM-N29-0-1

Lab ID: 0812210-17

Date Analyzed: 21-Feb-09

Date Collected: 06-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 18-Feb-09

Prep Batch: AS090218-3

Run ID: AS090218-3C
QCBatchID: AS090218-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0841.4 +/- 0.2913966-29-5 0.1

U-235 LT0.0500.056 +/- 0.04315117-96-1 0.1

U-238 0.0611.4 +/- 0.297440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 81.24.514 3.67 pCi/g 30 - 110 %

Data Package ID: UR0812210-1

Page 14 of 17Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: EM-X26-5-7

Lab ID: 0812210-18

Date Analyzed: 21-Feb-09

Date Collected: 06-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 18-Feb-09

Prep Batch: AS090218-3

Run ID: AS090218-3C
QCBatchID: AS090218-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 M30.112.1 +/- 0.4913966-29-5 0.1

U-235 LT0.0830.084 +/- 0.07215117-96-1 0.1

U-238 0.0872.2 +/- 0.507440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 45.04.517 2.03 pCi/g 30 - 110 %

Data Package ID: UR0812210-1

Page 15 of 17Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: EM-G27-0-1

Lab ID: 0812210-19

Date Analyzed: 21-Feb-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 18-Feb-09

Prep Batch: AS090218-3

Run ID: AS090218-3C
QCBatchID: AS090218-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0522.8 +/- 0.5413966-29-5 0.1

U-235 0.0520.18 +/- 0.07815117-96-1 0.1

U-238 0.0522.7 +/- 0.517440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 82.54.509 3.72 pCi/g 30 - 110 %

Data Package ID: UR0812210-1

Page 16 of 17Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: EM-G27-1-3

Lab ID: 0812210-20

Date Analyzed: 21-Feb-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 18-Feb-09

Prep Batch: AS090218-3

Run ID: AS090218-3C
QCBatchID: AS090218-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0431.6 +/- 0.3213966-29-5 0.1

U-235 LT0.0450.074 +/- 0.04915117-96-1 0.1

U-238 0.0161.7 +/- 0.347440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 85.04.504 3.83 pCi/g 30 - 110 %

Data Package ID: UR0812210-1

Page 17 of 17Friday, February 27, 2009Date Printed:
LIMS Version:  6.248A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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           ALS Paragon 

 

 
Gamma Spectroscopy 

Case Narrative 
 

Freeport McMoRan Sierrita 
FMI-VRP 

Work Order Number:  0812210 
 
1. The following report consists of analytical results and supporting documentation for 16 soil samples 

received by ALS Paragon on 12/20/08. 
 
2. These samples were prepared according to procedure SOP739R9.  Samples 0812210-3, -11, and -16 

were sealed in steel cans on 01/02/09 and 12/30/08, respectively, and stored for at least 21 days to 
allow 222Rn to approach equilibrium with its progeny.  The degree of in-growth achieved prior to 
analysis on 01/23/09 and 01/20/09 is at least 97.78%.  Conservatively assuming a radon emanation 
efficiency of approximately 50%, the effective radon progeny in-growth for these samples would be 
greater than 98.89%.  

 
3. The samples were analyzed for the presence of gamma emitting radionuclides according to procedure 

SOP713R10.  The analyses were completed on 01/26/09. 
 
4. The results for these samples are reported on a “Dry Weight” basis in units of pCi/gram. 
 
5. Sample volume was insufficient to allow preparation of a duplicate in batch GS090106-5.  Duplicate 

analysis of sample 0812210-1 was performed in lieu of a prepared duplicate. 
 
6. ALS Paragon has observed a reproducible low bias in 226Ra results (about -30% for the geometry in 

question) when using a mixed gamma source for the calibration of HPGe detectors for solid samples.  
This bias is eliminated by calibration using a NIST traceable 226Ra source in the same geometry and 
configuration as the samples.  This is applicable for samples 0812210-3, -11, and -16.  

 
7. The library used for calibration and analysis employs multiple peaks for the 226Ra progeny, 214Pb (352 

and 295 keV) and 214Bi (609 and 1120 keV).  Using these peaks avoids the use of the problematic 
226Ra photo-peak at 186 keV, which suffers from poorly resolvable interference from 235U at the same 
energy.  Final activity results for 226Ra are calculated, using the uncertainty-weighted mean of the 
activities for the four photo-peaks, by the Seeker gamma spectroscopy software assuming secular 
equilibrium.  This is applicable for samples 0812210-3, -11, and -16. 
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Paragon OrderNum: 0812210
Client Name: Freeport McMoRan Sierrita

Client Project Name: FMI-VRP
Client Project Number:

Client PO Number: OJ08VT

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Paragon

0812210-1C-JS-04-5-7 SOIL 05-Aug-08 9:34
0812210-2C-JS-04-10-12 SOIL 05-Aug-08 9:42
0812210-3C-JS-04-15-16 SOIL 05-Aug-08 10:33
0812210-4CS-JS-04-0-1 SOIL 06-Aug-08 9:02
0812210-5CS-JS-04-1-3 SOIL 06-Aug-08 9:02
0812210-6CS-JS-04-5-7 SOIL 06-Aug-08 9:10
0812210-7EM-X26-0-1 SOIL 06-Aug-08 10:00
0812210-8EM-X26-1-3 SOIL 06-Aug-08 10:00
0812210-9EM-U25-0-1 SOIL 06-Aug-08 10:59
0812210-10EM-U25-1-3 SOIL 06-Aug-08 10:59
0812210-11EM-U25-5-5.5 SOIL 06-Aug-08 11:03
0812210-12EM-N29-1-3 SOIL 06-Aug-08 13:09
0812210-16RA-SD-02-1.5-3.0 SOIL 11-Aug-08 9:30
0812210-17EM-N29-0-1 SOIL 06-Aug-08 13:09
0812210-18EM-X26-5-7 SOIL 06-Aug-08 10:06
0812210-19EM-G27-0-1 SOIL 07-Aug-08 8:18
0812210-20EM-G27-1-3 SOIL 07-Aug-08 8:18

Page 1 of 1
Saturday, February 14, 2009Date Printed:LIMS Version:  6.244A

ALS Paragon
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
RA226.LIB

Final Aliquot: 171 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Lab ID: GS090109-5MB

Date Analyzed: 21-Jan-09

Date Collected: 30-Dec-08

Sample Matrix: SOIL

Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1 Result Units: pCi/g

File Name:090133d03A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 U0.41-0.048 +/- 0.21 1

Data Package ID: GSS0812210-1

Page 1 of 5Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon

8



Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
RA228.LIB

Final Aliquot: 88.9 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Lab ID: GS090106-5MB

Date Analyzed: 20-Jan-09

Date Collected: 30-Dec-08

Sample Matrix: SOIL

Date Prepared: 30-Dec-08

Prep Batch: GS090106-5

Run ID: GS090106-5A
QCBatchID: GS090106-5-1 Result Units: pCi/g

File Name:090144d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 U0.650.20 +/- 0.37 1

Data Package ID: GSS0812210-1

Page 2 of 5Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
RA228.LIB

Final Aliquot: 171 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Lab ID: GS090109-5MB

Date Analyzed: 21-Jan-09

Date Collected: 30-Dec-08

Sample Matrix: SOIL

Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1 Result Units: pCi/g

File Name:090133d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 U0.83-0.14 +/- 0.40 1

Data Package ID: GSS0812210-1

Page 3 of 5Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
Ra-226

Final Aliquot: 191 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Lab ID: GS090109-6MB

Date Analyzed: 23-Jan-09

Date Collected: 02-Jan-09

Sample Matrix: SOIL

Date Prepared: 02-Jan-09

Prep Batch: GS090109-6

Run ID: GS090109-6A
QCBatchID: GS090109-6-1 Result Units: pCi/g

File Name:090107d04A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 U0.34-0.0088 +/- 0.18 1

Data Package ID: GSS0812210-1

Page 4 of 5Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
Ra-228

Final Aliquot: 191 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Lab ID: GS090109-6MB

Date Analyzed: 23-Jan-09

Date Collected: 02-Jan-09

Sample Matrix: SOIL

Date Prepared: 02-Jan-09

Prep Batch: GS090109-6

Run ID: GS090109-6A
QCBatchID: GS090109-6-1 Result Units: pCi/g

File Name:090107d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 U0.570.16 +/- 0.32 1

Data Package ID: GSS0812210-1

Page 5 of 5Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

ANALYTICAL

Final Aliquot: 100 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Lab ID: GS090106-5LCS

Date Analyzed: 20-Jan-09

Date Collected: 30-Dec-08

Sample Matrix: SOIL

Date Prepared: 30-Dec-08

Prep Batch: GS090106-5

Run ID: GS090106-5A
QCBatchID: GS090106-5-1 Result Units: pCi/g

File Name:090099d07

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Am-241 1090 128 13.9 P986 110 85 - 115+/-14596-10-2

Co-60 478 56.0 4.39 P456 105 85 - 115+/-10198-40-0

Cs-137 406 47.7 2.63 P374 109 85 - 115+/-10045-97-3

Data Package ID: GSS0812210-1

Page 1 of 5Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Lab ID: GS090109-5ALCS

Date Analyzed: 21-Jan-09

Date Collected: 30-Dec-08

Sample Matrix: SOIL

Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1 Result Units: pCi/g

File Name:090122d02

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 452 53.0 2.54 P,M3470 96.2 85 - 115+/-13982-63-3

Data Package ID: GSS0812210-1

Page 2 of 5Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

ANALYTICAL

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Lab ID: GS090109-5LCS

Date Analyzed: 21-Jan-09

Date Collected: 30-Dec-08

Sample Matrix: SOIL

Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1 Result Units: pCi/g

File Name:090076d04

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Am-241 467 55.3 7.35 P462 101 85 - 115+/-14596-10-2

Co-60 208 24.4 0.792 P214 97.3 85 - 115+/-10198-40-0

Cs-137 181 21.3 1.18 P175 103 85 - 115+/-10045-97-3

Data Package ID: GSS0812210-1

Page 3 of 5Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Lab ID: GS090109-6ALCS

Date Analyzed: 26-Jan-09

Date Collected: 02-Jan-09

Sample Matrix: SOIL

Date Prepared: 02-Jan-09

Prep Batch: GS090109-6

Run ID: GS090109-6A
QCBatchID: GS090109-6-1 Result Units: pCi/g

File Name:090111d04

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 449 52.6 2.50 P,M3470 95.5 85 - 115+/-13982-63-3

Data Package ID: GSS0812210-1

Page 4 of 5Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

ANALYTICAL

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Lab ID: GS090109-6LCS

Date Analyzed: 26-Jan-09

Date Collected: 02-Jan-09

Sample Matrix: SOIL

Date Prepared: 02-Jan-09

Prep Batch: GS090109-6

Run ID: GS090109-6A
QCBatchID: GS090109-6-1 Result Units: pCi/g

File Name:090112d04

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Am-241 475 56.3 7.11 P462 103 85 - 115+/-14596-10-2

Co-60 209 24.6 0.818 P213 98.0 85 - 115+/-10198-40-0

Cs-137 183 21.6 1.18 P175 105 85 - 115+/-10045-97-3

Data Package ID: GSS0812210-1

Page 5 of 5Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 183 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: RA-SD-02-1.5-3.0

Lab ID: 0812210-16DUP

Date Analyzed: 21-Jan-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1

Result Units: pCi/g
File Name:090131d03A

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-226 0.93 2.1313982-63-3 1.7 +/- 0.372.2 +/- 0.42

Data Package ID: GSS0812210-1

Page 1 of 3Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 95.3 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: C-JS-04-5-7

Lab ID: 0812210-1DUP

Date Analyzed: 20-Jan-09

Date Collected: 05-Aug-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090106-5

Run ID: GS090106-5A
QCBatchID: GS090106-5-1

Result Units: pCi/g
File Name:090093d07

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-228 0.32 2.13 M315262-20-1 2.1 +/- 0.612.4 +/- 0.64

Data Package ID: GSS0812210-1

Page 2 of 3Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 183 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: RA-SD-02-1.5-3.0

Lab ID: 0812210-16DUP

Date Analyzed: 21-Jan-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1

Result Units: pCi/g
File Name:090131d03

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-228 0.23 2.13 TI15262-20-1 1.7 +/- 0.601.6 +/- 0.59

Data Package ID: GSS0812210-1

Page 3 of 3Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 95.3 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: C-JS-04-5-7

Lab ID: 0812210-1

Date Analyzed: 19-Jan-09

Date Collected: 05-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090106-5

Run ID: GS090106-5A
QCBatchID: GS090106-5-1

Result Units: pCi/g
File Name:090135d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 0.732.4 +/- 0.6415262-20-1 1

Data Package ID: GSS0812210-1

Page 1 of 19Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Sample Duplicate Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 95.3 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: C-JS-04-5-7

Lab ID: 0812210-1DUP

Date Analyzed: 20-Jan-09

Date Collected: 05-Aug-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090106-5

Run ID: GS090106-5A
QCBatchID: GS090106-5-1

Result Units: pCi/g
File Name:090093d07

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 M31.02.1 +/- 0.61 1

Data Package ID: GSS0812210-1

Page 1 of 3Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 83.9 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: C-JS-04-10-12

Lab ID: 0812210-2

Date Analyzed: 20-Jan-09

Date Collected: 05-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090106-5

Run ID: GS090106-5A
QCBatchID: GS090106-5-1

Result Units: pCi/g
File Name:090137d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.22.3 +/- 0.7715262-20-1 1

Data Package ID: GSS0812210-1

Page 2 of 19Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 195 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: C-JS-04-15-16

Lab ID: 0812210-3

Date Analyzed: 23-Jan-09

Date Collected: 05-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 02-Jan-09

Prep Batch: GS090109-6

Run ID: GS090109-6A
QCBatchID: GS090109-6-1

Result Units: pCi/g
File Name:090100d04A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.461.5 +/- 0.3213982-63-3 1

Data Package ID: GSS0812210-1

Page 3 of 19Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 195 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: C-JS-04-15-16

Lab ID: 0812210-3

Date Analyzed: 23-Jan-09

Date Collected: 05-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 02-Jan-09

Prep Batch: GS090109-6

Run ID: GS090109-6A
QCBatchID: GS090109-6-1

Result Units: pCi/g
File Name:090100d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 TI0.841.3 +/- 0.5315262-20-1 1

Data Package ID: GSS0812210-1

Page 4 of 19Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 95.4 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: CS-JS-04-0-1

Lab ID: 0812210-4

Date Analyzed: 20-Jan-09

Date Collected: 06-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090106-5

Run ID: GS090106-5A
QCBatchID: GS090106-5-1

Result Units: pCi/g
File Name:090138d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 0.822.6 +/- 0.6515262-20-1 1

Data Package ID: GSS0812210-1

Page 5 of 19Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 91.4 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: CS-JS-04-1-3

Lab ID: 0812210-5

Date Analyzed: 20-Jan-09

Date Collected: 06-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090106-5

Run ID: GS090106-5A
QCBatchID: GS090106-5-1

Result Units: pCi/g
File Name:090139d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 TI0.812.4 +/- 0.7115262-20-1 1

Data Package ID: GSS0812210-1

Page 6 of 19Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 93.3 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: CS-JS-04-5-7

Lab ID: 0812210-6

Date Analyzed: 20-Jan-09

Date Collected: 06-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090106-5

Run ID: GS090106-5A
QCBatchID: GS090106-5-1

Result Units: pCi/g
File Name:090094d07

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M31.22.0 +/- 0.6215262-20-1 1

Data Package ID: GSS0812210-1

Page 7 of 19Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 83.5 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: EM-X26-0-1

Lab ID: 0812210-7

Date Analyzed: 20-Jan-09

Date Collected: 06-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090106-5

Run ID: GS090106-5A
QCBatchID: GS090106-5-1

Result Units: pCi/g
File Name:090140d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 G,TI0.941.8 +/- 0.6715262-20-1 1

Data Package ID: GSS0812210-1

Page 8 of 19Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 88.5 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: EM-U25-0-1

Lab ID: 0812210-9

Date Analyzed: 20-Jan-09

Date Collected: 06-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090106-5

Run ID: GS090106-5A
QCBatchID: GS090106-5-1

Result Units: pCi/g
File Name:090095d07

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 TI0.922.0 +/- 0.7015262-20-1 1

Data Package ID: GSS0812210-1

Page 9 of 19Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 82.8 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: EM-U25-1-3

Lab ID: 0812210-10

Date Analyzed: 20-Jan-09

Date Collected: 06-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090106-5

Run ID: GS090106-5A
QCBatchID: GS090106-5-1

Result Units: pCi/g
File Name:090141d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.12.1 +/- 0.6915262-20-1 1

Data Package ID: GSS0812210-1

Page 10 of 19Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 202 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: EM-U25-5-5.5

Lab ID: 0812210-11

Date Analyzed: 23-Jan-09

Date Collected: 06-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 02-Jan-09

Prep Batch: GS090109-6

Run ID: GS090109-6A
QCBatchID: GS090109-6-1

Result Units: pCi/g
File Name:090152d03A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.635.1 +/- 0.7413982-63-3 1

Data Package ID: GSS0812210-1

Page 11 of 19Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 202 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: EM-U25-5-5.5

Lab ID: 0812210-11

Date Analyzed: 23-Jan-09

Date Collected: 06-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 02-Jan-09

Prep Batch: GS090109-6

Run ID: GS090109-6A
QCBatchID: GS090109-6-1

Result Units: pCi/g
File Name:090152d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M31.33.5 +/- 0.7815262-20-1 1

Data Package ID: GSS0812210-1

Page 12 of 19Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 86.9 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: EM-N29-1-3

Lab ID: 0812210-12

Date Analyzed: 20-Jan-09

Date Collected: 06-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090106-5

Run ID: GS090106-5A
QCBatchID: GS090106-5-1

Result Units: pCi/g
File Name:090096d07

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,TI1.41.7 +/- 0.7515262-20-1 1

Data Package ID: GSS0812210-1

Page 13 of 19Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 162 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: RA-SD-02-1.5-3.0

Lab ID: 0812210-16

Date Analyzed: 21-Jan-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1

Result Units: pCi/g
File Name:090120d02A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 G0.512.2 +/- 0.4213982-63-3 1

Data Package ID: GSS0812210-1

Page 14 of 19Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 162 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: RA-SD-02-1.5-3.0

Lab ID: 0812210-16

Date Analyzed: 21-Jan-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1

Result Units: pCi/g
File Name:090120d02

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G1.11.6 +/- 0.5915262-20-1 1

Data Package ID: GSS0812210-1

Page 15 of 19Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Sample Duplicate Results

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 183 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: RA-SD-02-1.5-3.0

Lab ID: 0812210-16DUP

Date Analyzed: 21-Jan-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1

Result Units: pCi/g
File Name:090131d03A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 0.571.7 +/- 0.37 1

Data Package ID: GSS0812210-1

Page 2 of 3Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10

Sample Duplicate Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 183 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: RA-SD-02-1.5-3.0

Lab ID: 0812210-16DUP

Date Analyzed: 21-Jan-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1

Result Units: pCi/g
File Name:090131d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 TI0.811.7 +/- 0.60 1

Data Package ID: GSS0812210-1

Page 3 of 3Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 98.4 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: EM-N29-0-1

Lab ID: 0812210-17

Date Analyzed: 20-Jan-09

Date Collected: 06-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090106-5

Run ID: GS090106-5A
QCBatchID: GS090106-5-1

Result Units: pCi/g
File Name:090142d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M31.01.5 +/- 0.4815262-20-1 1

Data Package ID: GSS0812210-1

Page 16 of 19Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 92.0 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: EM-X26-5-7

Lab ID: 0812210-18

Date Analyzed: 20-Jan-09

Date Collected: 06-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090106-5

Run ID: GS090106-5A
QCBatchID: GS090106-5-1

Result Units: pCi/g
File Name:090097d07

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M31.12.2 +/- 0.6915262-20-1 1

Data Package ID: GSS0812210-1

Page 17 of 19Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 88.9 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: EM-G27-0-1

Lab ID: 0812210-19

Date Analyzed: 20-Jan-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090106-5

Run ID: GS090106-5A
QCBatchID: GS090106-5-1

Result Units: pCi/g
File Name:090143d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 TI0.952.3 +/- 0.7715262-20-1 1

Data Package ID: GSS0812210-1

Page 18 of 19Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 84.3 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812210

Field ID: EM-G27-1-3

Lab ID: 0812210-20

Date Analyzed: 20-Jan-09

Date Collected: 07-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090106-5

Run ID: GS090106-5A
QCBatchID: GS090106-5-1

Result Units: pCi/g
File Name:090098d07

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.62.2 +/- 0.9015262-20-1 1

Data Package ID: GSS0812210-1

Page 19 of 19Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Paragon OrderNum: 0812211
Client Name: Freeport McMoRan Sierrita

Client Project Name: FMI-VRP
Client Project Number:

Client PO Number: OJ08VT

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Paragon

0812211-1C-JS-03-5-7 SOIL 04-Aug-08 10:34
0812211-10CS-JS-01-10-12 SOIL 04-Aug-08 13:30
0812211-11CS-JS-02-0-1 SOIL 04-Aug-08 14:06
0812211-12CS-JS-02-1-3 SOIL 04-Aug-08 14:06
0812211-13CS-JS-02-5-7 SOIL 04-Aug-08 14:15
0812211-14CS-JS-03-0-1 SOIL 05-Aug-08 8:13
0812211-15CS-JS-03-1-3 SOIL 05-Aug-08 8:13
0812211-16CS-JS-03-5-7 SOIL 05-Aug-08 8:19
0812211-17CS-JS-03-10-12 SOIL 05-Aug-08 8:28
0812211-18C-JS-04-0-1 SOIL 05-Aug-08 9:25
0812211-19C-JS-04-1-3 SOIL 05-Aug-08 9:25
0812211-2C-JS-03-10-12 SOIL 04-Aug-08 10:43
0812211-3C-JS-03-15-17 SOIL 04-Aug-08 11:03
0812211-4CS-JS-01-1-3 SOIL 04-Aug-08 11:38
0812211-5CS-JS-01-5-7 SOIL 04-Aug-08 11:44
0812211-6EM-H22-5-7 SOIL 31-Jul-08 11:55
0812211-7EM-K24-0-1 SOIL 31-Jul-08 13:40
0812211-8EM-K24-1-3 SOIL 31-Jul-08 13:40
0812211-9EM-K24-5-7 SOIL 31-Jul-08 13:58

Page 1 of 1 Paragon Analytics Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A
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Ra-226 by Radon Emanation - Method 903.1

PAI 783 Rev 8Method Blank Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Lab ID: RE090220-3MB

Date Analyzed: 04-Mar-09

Date Collected: 20-Feb-09

Sample Matrix: SOIL

Date Prepared: 20-Feb-09

Prep Batch: RE090220-3

Run ID: RE090220-3A
QCBatchID: RE090220-3-1 Result Units: pCi/g

File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 783 Rev 8

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 U0.200 +/- 0.14 1

Data Package ID: RE0812211-1

Page 1 of 2Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1

PAI 783 Rev 8Method Blank Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.05 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Lab ID: RE090220-4MB

Date Analyzed: 05-Mar-09

Date Collected: 20-Feb-09

Sample Matrix: SOIL

Date Prepared: 20-Feb-09

Prep Batch: RE090220-4

Run ID: RE090220-4A
QCBatchID: RE090220-4-1 Result Units: pCi/g

File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 783 Rev 8

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 U0.42-0.12 +/- 0.20 1

Data Package ID: RE0812211-1

Page 2 of 2Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Lab ID: RE090220-3LCS

Date Analyzed: 11-Mar-09

Date Collected: 20-Feb-09

Sample Matrix: SOIL

Date Prepared: 20-Feb-09

Prep Batch: RE090220-3

Run ID: RE090220-3A
QCBatchID: RE090220-3-1 Result Units: pCi/g

File Name:Manual Entry

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 36.6 6.86 0.426 P43.3 84.6 57 - 126+/-13982-63-3

Data Package ID: RE0812211-1

Page 1 of 2Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.05 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Lab ID: RE090220-4LCS

Date Analyzed: 05-Mar-09

Date Collected: 20-Feb-09

Sample Matrix: SOIL

Date Prepared: 20-Feb-09

Prep Batch: RE090220-4

Run ID: RE090220-4A
QCBatchID: RE090220-4-1 Result Units: pCi/g

File Name:Manual Entry

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 44.3 8.18 0.223 P42.8 104 57 - 126+/-13982-63-3

Data Package ID: RE0812211-1

Page 2 of 2Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Matrix Spike Results

Prep SOP: PAI 783
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: CS-JS-01-1-3

Lab ID: 0812211-4MS

Date Analyzed: 03-Mar-09

Date Collected: 04-Aug-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-3

Run ID: RE090220-3A
QCBatchID: RE090220-3-1

Result Units: pCi/g
File Name:Manual Entry

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Target 
Nuclide

Matrix 
Spike 

Lab 
Qualifier

Spike 
Added

Control
 Limits

Sample 
Results

MDC % RecCASNO

Ra-226 24.2 1.8 0.261 N43.0 57 - 12652.213982-63-3

Data Package ID: RE0812211-1

Page 1 of 1Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Comments:
Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

N - Matrix Spike Recovery outside control limits

Y1 - Chemical Yield in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

P - Matrix Spike Recovery within control limits

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Duplicate Sample Results (DER)

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.02 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: CS-JS-03-0-1

Lab ID: 0812211-14DUP

Date Analyzed: 04-Mar-09

Date Collected: 05-Aug-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-3

Run ID: RE090220-3A
QCBatchID: RE090220-3-1

Result Units: pCi/g
File Name:Manual Entry

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-226 0.53 2.1313982-63-3 2.8 +/- 0.782.3 +/- 0.65

Data Package ID: RE0812211-1

Page 1 of 1Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.02 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: C-JS-03-5-7

Lab ID: 0812211-1

Date Analyzed: 03-Mar-09

Date Collected: 04-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-3

Run ID: RE090220-3A
QCBatchID: RE090220-3-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.292.6 +/- 0.6513982-63-3 1

Data Package ID: RE0812211-1

Page 1 of 11Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: CS-JS-01-1-3

Lab ID: 0812211-4

Date Analyzed: 03-Mar-09

Date Collected: 04-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-3

Run ID: RE090220-3A
QCBatchID: RE090220-3-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.281.8 +/- 0.5313982-63-3 1

Data Package ID: RE0812211-1

Page 2 of 11Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.05 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: CS-JS-01-5-7

Lab ID: 0812211-5

Date Analyzed: 03-Mar-09

Date Collected: 04-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-3

Run ID: RE090220-3A
QCBatchID: RE090220-3-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.453.6 +/- 0.9213982-63-3 1

Data Package ID: RE0812211-1

Page 3 of 11Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: CS-JS-01-10-12

Lab ID: 0812211-10

Date Analyzed: 03-Mar-09

Date Collected: 04-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-3

Run ID: RE090220-3A
QCBatchID: RE090220-3-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.611.9 +/- 0.6413982-63-3 1

Data Package ID: RE0812211-1

Page 4 of 11Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: CS-JS-02-0-1

Lab ID: 0812211-11

Date Analyzed: 03-Mar-09

Date Collected: 04-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-3

Run ID: RE090220-3A
QCBatchID: RE090220-3-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.332.2 +/- 0.6213982-63-3 1

Data Package ID: RE0812211-1

Page 5 of 11Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon

17



Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.03 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: CS-JS-02-1-3

Lab ID: 0812211-12

Date Analyzed: 03-Mar-09

Date Collected: 04-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-3

Run ID: RE090220-3A
QCBatchID: RE090220-3-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.391.9 +/- 0.6013982-63-3 1

Data Package ID: RE0812211-1

Page 6 of 11Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.06 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: CS-JS-03-0-1

Lab ID: 0812211-14

Date Analyzed: 03-Mar-09

Date Collected: 05-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-3

Run ID: RE090220-3A
QCBatchID: RE090220-3-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.452.3 +/- 0.6513982-63-3 1

Data Package ID: RE0812211-1

Page 7 of 11Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon

19



Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Duplicate Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.02 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: CS-JS-03-0-1

Lab ID: 0812211-14DUP

Date Analyzed: 04-Mar-09

Date Collected: 05-Aug-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-3

Run ID: RE090220-3A
QCBatchID: RE090220-3-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 0.452.8 +/- 0.78 1

Data Package ID: RE0812211-1

Page 1 of 1Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.09 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: CS-JS-03-1-3

Lab ID: 0812211-15

Date Analyzed: 04-Mar-09

Date Collected: 05-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-3

Run ID: RE090220-3A
QCBatchID: RE090220-3-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 LT0.760.92 +/- 0.5413982-63-3 1

Data Package ID: RE0812211-1

Page 8 of 11Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.00 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: CS-JS-03-5-7

Lab ID: 0812211-16

Date Analyzed: 04-Mar-09

Date Collected: 05-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-3

Run ID: RE090220-3A
QCBatchID: RE090220-3-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.671.9 +/- 0.6913982-63-3 1

Data Package ID: RE0812211-1

Page 9 of 11Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.09 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: C-JS-04-0-1

Lab ID: 0812211-18

Date Analyzed: 04-Mar-09

Date Collected: 05-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-4

Run ID: RE090220-4A
QCBatchID: RE090220-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 LT0.180.82 +/- 0.3313982-63-3 1

Data Package ID: RE0812211-1

Page 10 of 11Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: C-JS-04-1-3

Lab ID: 0812211-19

Date Analyzed: 04-Mar-09

Date Collected: 05-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-4

Run ID: RE090220-4A
QCBatchID: RE090220-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.532.6 +/- 0.8513982-63-3 1

Data Package ID: RE0812211-1

Page 11 of 11Thursday, March 12, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Paragon OrderNum: 0812211
Client Name: Freeport McMoRan Sierrita

Client Project Name: FMI-VRP
Client Project Number:

Client PO Number: OJ08VT

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Paragon

0812211-1C-JS-03-5-7 SOIL 04-Aug-08 10:34
0812211-2C-JS-03-10-12 SOIL 04-Aug-08 10:43
0812211-3C-JS-03-15-17 SOIL 04-Aug-08 11:03
0812211-4CS-JS-01-1-3 SOIL 04-Aug-08 11:38
0812211-5CS-JS-01-5-7 SOIL 04-Aug-08 11:44
0812211-6EM-H22-5-7 SOIL 31-Jul-08 11:55
0812211-7EM-K24-0-1 SOIL 31-Jul-08 13:40
0812211-8EM-K24-1-3 SOIL 31-Jul-08 13:40
0812211-9EM-K24-5-7 SOIL 31-Jul-08 13:58
0812211-10CS-JS-01-10-12 SOIL 04-Aug-08 13:30
0812211-11CS-JS-02-0-1 SOIL 04-Aug-08 14:06
0812211-12CS-JS-02-1-3 SOIL 04-Aug-08 14:06
0812211-13CS-JS-02-5-7 SOIL 04-Aug-08 14:15
0812211-14CS-JS-03-0-1 SOIL 05-Aug-08 8:13
0812211-15CS-JS-03-1-3 SOIL 05-Aug-08 8:13
0812211-16CS-JS-03-5-7 SOIL 05-Aug-08 8:19
0812211-17CS-JS-03-10-12 SOIL 05-Aug-08 8:28
0812211-18C-JS-04-0-1 SOIL 05-Aug-08 9:25
0812211-19C-JS-04-1-3 SOIL 05-Aug-08 9:25

Page 1 of 1
Friday, February 13, 2009Date Printed:LIMS Version:  6.244A

ALS Paragon

2
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4



5
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Radium-228 Analysis by GFPC

PAI 724 Rev 10Method Blank Results

Prep SOP: PAI 746 Rev 8
Final Aliquot: 0.504 g

Count Time: 250 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Lab ID: RA090120-2MB

Date Analyzed: 29-Jan-09

Date Collected: 20-Jan-09

Sample Matrix: SOIL

Date Prepared: 20-Jan-09

Prep Batch: RA090120-2

Run ID: RA090120-2A
QCBatchID: RA090120-2-1 Result Units: pCi/g

File Name:RAB0129

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 724 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 U2.3-1.0 +/- 1.1 5

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 91.935480 32600 ug 40 - 110 %

YTTRIUM 61.98713 5400 ug 40 - 110 %

Total 56.9 40 - 110 %

Data Package ID: RA0812211-1

Page 1 of 1Friday, February 13, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Radium-228 Analysis by GFPC
PAI 724 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 746 Rev 8
Final Aliquot: 0.504 g

Count Time: 250 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Lab ID: RA090120-2LCS

Date Analyzed: 29-Jan-09

Date Collected: 20-Jan-09

Sample Matrix: SOIL

Date Prepared: 20-Jan-09

Prep Batch: RA090120-2

Run ID: RA090120-2A
QCBatchID: RA090120-2-1 Result Units: pCi/g

File Name:RAB0129

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-228 45.0 13.5 2.13 P46.5 96.7 70 - 130+/-15262-20-1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 90.036940 33300 ug 40 - 110 %

YTTRIUM 67.78713 5900 ug 40 - 110 %

Total 60.9 40 - 110 %

Data Package ID: RA0812211-1

Page 1 of 1Friday, February 13, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Radium-228 Analysis by GFPC
PAI 724 Rev 10
Sample Results

Prep SOP: PAI 746 Rev 8
Final Aliquot: 0.506 g

Count Time: 250 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: C-JS-04-0-1

Lab ID: 0812211-18

Date Analyzed: 29-Jan-09

Date Collected: 05-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Jan-09

Prep Batch: RA090120-2

Run ID: RA090120-2A
QCBatchID: RA090120-2-1

Result Units: pCi/g
File Name:RAB0129

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 U2.62.4 +/- 1.515262-20-1 5

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 90.835230 32000 ug 40 - 110 %

YTTRIUM 59.88713 5210 ug 40 - 110 %

Total 54.3 40 - 110 %

Data Package ID: RA0812211-1

Page 1 of 1Friday, February 13, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon

9



           ALS Paragon 
 

 
Isotopic Uranium 

Case Narrative 
 

Freeport McMoRan Sierrita 
FMI-VRP 

Work Order Number:  0812211 
 
1. This report consists of the analytical results for 19 soil samples received by ALS Paragon on 

12/20/08. 
 
2. These samples were prepared according to procedures SOP336R0, SOP773R10, and SOP778R12.  

Due to potential matrix interference, the samples were prepared at a reduced ~1.0 gram aliquot.  
Three drops of NaNO2 were added to the samples to prevent Pu bleed-through. 

 
3. The samples were analyzed for the presence of isotopic uranium according to procedure SOP714R11.  

The analyses were completed on 02/27/09. 
 
4. The isotopic analysis results for these samples are reported on a ‘dry weight’ basis in units of 

pCi/gram.   
 
5. This analytical method quantifies U-235 alpha activity in a specific region of interest corresponding 

to emission energies between those of U-234 and U-238.  A potential limitation of this method is 
that measurable amounts of U-234 in the sample may cause a small amount of characteristic activity 
in the U-235 region of interest due to poorly resolved alpha activity at the boundary between the two 
regions.  To minimize the potential for a high bias in the U-235 analytical results, the U-235 region of 
interest has been narrowed and limited to a lower energy region.  An 85.1% abundance correction has 
been made to the final U-235 results.  

 
6. U-234 and U-238 activity is reported in the associated method blank above the minimum detectable 

concentration value.  The measured blank activity is below the requested MDC (0.1 pCi/g).  Results 
are acceptable according to SOP715R15, and are submitted without further qualification.  This 
sample is identified with “B3” flags on the final reports. 

 
7. No further anomalous situations were encountered during the preparation or analysis of these 

samples.  All remaining quality control criteria were met. 
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Paragon OrderNum: 0812211
Client Name: Freeport McMoRan Sierrita

Client Project Name: FMI-VRP
Client Project Number:

Client PO Number: OJ08VT

Paragon Analytics

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

0812211-1C-JS-03-5-7 SOIL 04-Aug-08 10:34
0812211-2C-JS-03-10-12 SOIL 04-Aug-08 10:43
0812211-3C-JS-03-15-17 SOIL 04-Aug-08 11:03
0812211-4CS-JS-01-1-3 SOIL 04-Aug-08 11:38
0812211-5CS-JS-01-5-7 SOIL 04-Aug-08 11:44
0812211-6EM-H22-5-7 SOIL 31-Jul-08 11:55
0812211-7EM-K24-0-1 SOIL 31-Jul-08 13:40
0812211-8EM-K24-1-3 SOIL 31-Jul-08 13:40
0812211-9EM-K24-5-7 SOIL 31-Jul-08 13:58
0812211-10CS-JS-01-10-12 SOIL 04-Aug-08 13:30
0812211-11CS-JS-02-0-1 SOIL 04-Aug-08 14:06
0812211-12CS-JS-02-1-3 SOIL 04-Aug-08 14:06
0812211-13CS-JS-02-5-7 SOIL 04-Aug-08 14:15
0812211-14CS-JS-03-0-1 SOIL 05-Aug-08 8:13
0812211-15CS-JS-03-1-3 SOIL 05-Aug-08 8:13
0812211-16CS-JS-03-5-7 SOIL 05-Aug-08 8:19
0812211-17CS-JS-03-10-12 SOIL 05-Aug-08 8:28
0812211-18C-JS-04-0-1 SOIL 05-Aug-08 9:25
0812211-19C-JS-04-1-3 SOIL 05-Aug-08 9:25

Page 1 of 1 Paragon Analytics Saturday, March 07, 2009Date Printed:
LIMS Version:  6.249A
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Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 11Method Blank Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Lab ID: AS090220-4MB

Date Analyzed: 27-Feb-09

Date Collected: 20-Feb-09

Sample Matrix: SOIL

Date Prepared: 20-Feb-09

Prep Batch: AS090220-4

Run ID: AS090220-4A
QCBatchID: AS090220-4-1 Result Units: pCi/g

File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 714 Rev 11

CASNO Requested
 MDC

ALS Paragon

U-23413966-29-5 B30.0360.053 +/- 0.037 0.1

U-23515117-96-1 U0.0350.018 +/- 0.024 0.1

U-2387440-61-1 B30.0150.045 +/- 0.033 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 84.64.417 3.74 pCi/g 30 - 110 %

Data Package ID: UR0812211-1

Page 1 of 1Saturday, March 07, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Laboratory Control Sample(s)

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Lab ID: AS090220-4LCS

Date Analyzed: 27-Feb-09

Date Collected: 20-Feb-09

Sample Matrix: SOIL

Date Prepared: 20-Feb-09

Prep Batch: AS090220-4

Run ID: AS090220-4A
QCBatchID: AS090220-4-1 Result Units: pCi/g

File Name:Spectrum #1

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

U-234 4.03 0.746 0.0542 P4.24 95.0 82 - 122+/-13966-29-5

U-238 4.53 0.829 0.0712 P4.41 103 82 - 122+/-7440-61-1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 79.84.417 3.52 pCi/g 30 - 110 %

Data Package ID: UR0812211-1

Page 1 of 1Saturday, March 07, 2009Date Printed:
LIMS Version:  6.249A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Duplicate Sample Results (DER)

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.03 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: CS-JS-01-5-7

Lab ID: 0812211-5DUP

Date Analyzed: 25-Feb-09

Date Collected: 04-Aug-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-4

Run ID: AS090220-4A
QCBatchID: AS090220-4-1

Result Units: pCi/g
File Name:Spectrum #1

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

U-234 0.22 2.1313966-29-5 2.0 +/- 0.392.1 +/- 0.43

U-235 0.54 2.13 LT15117-96-1 0.094 +/- 0.0540.14 +/- 0.071

U-238 0.33 2.137440-61-1 1.9 +/- 0.372.1 +/- 0.41

Data Package ID: UR0812211-1

Page 1 of 2Saturday, March 07, 2009Date Printed:
LIMS Version:  6.249A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Duplicate Sample Results (DER)

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.07 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: C-JS-04-1-3

Lab ID: 0812211-19DUP

Date Analyzed: 27-Feb-09

Date Collected: 05-Aug-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-4

Run ID: AS090220-4A
QCBatchID: AS090220-4-1

Result Units: pCi/g
File Name:Spectrum #1

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

U-234 0.39 2.1313966-29-5 1.7 +/- 0.341.9 +/- 0.38

U-235 0.13 2.1315117-96-1 0.21 +/- 0.0840.19 +/- 0.084

U-238 0.57 2.137440-61-1 1.8 +/- 0.362.1 +/- 0.42

Data Package ID: UR0812211-1

Page 2 of 2Saturday, March 07, 2009Date Printed:
LIMS Version:  6.249A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: C-JS-03-5-7

Lab ID: 0812211-1

Date Analyzed: 25-Feb-09

Date Collected: 04-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-4

Run ID: AS090220-4A
QCBatchID: AS090220-4-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0291.9 +/- 0.3813966-29-5 0.1

U-235 0.0180.10 +/- 0.05515117-96-1 0.1

U-238 0.0152.1 +/- 0.417440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 87.04.448 3.87 pCi/g 30 - 110 %

Data Package ID: UR0812211-1

Page 1 of 19Saturday, March 07, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: C-JS-03-10-12

Lab ID: 0812211-2

Date Analyzed: 25-Feb-09

Date Collected: 04-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-4

Run ID: AS090220-4A
QCBatchID: AS090220-4-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0323.6 +/- 0.6713966-29-5 0.1

U-235 0.0190.21 +/- 0.08415117-96-1 0.1

U-238 0.0323.5 +/- 0.667440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 75.64.485 3.39 pCi/g 30 - 110 %

Data Package ID: UR0812211-1

Page 2 of 19Saturday, March 07, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: C-JS-03-15-17

Lab ID: 0812211-3

Date Analyzed: 25-Feb-09

Date Collected: 04-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-4

Run ID: AS090220-4A
QCBatchID: AS090220-4-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0373.7 +/- 0.6813966-29-5 0.1

U-235 0.0190.16 +/- 0.07115117-96-1 0.1

U-238 0.0314.2 +/- 0.777440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 82.24.462 3.67 pCi/g 30 - 110 %

Data Package ID: UR0812211-1

Page 3 of 19Saturday, March 07, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.03 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: CS-JS-01-1-3

Lab ID: 0812211-4

Date Analyzed: 25-Feb-09

Date Collected: 04-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-4

Run ID: AS090220-4A
QCBatchID: AS090220-4-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0312.2 +/- 0.4313966-29-5 0.1

U-235 U0.0490.042 +/- 0.03815117-96-1 0.1

U-238 0.0372.0 +/- 0.397440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 78.44.377 3.43 pCi/g 30 - 110 %

Data Package ID: UR0812211-1

Page 4 of 19Saturday, March 07, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.03 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: CS-JS-01-5-7

Lab ID: 0812211-5

Date Analyzed: 25-Feb-09

Date Collected: 04-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-4

Run ID: AS090220-4A
QCBatchID: AS090220-4-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0492.1 +/- 0.4313966-29-5 0.1

U-235 0.0530.14 +/- 0.07115117-96-1 0.1

U-238 0.0402.1 +/- 0.417440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 73.94.365 3.23 pCi/g 30 - 110 %

Data Package ID: UR0812211-1

Page 5 of 19Saturday, March 07, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Sample Duplicate Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.03 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: CS-JS-01-5-7

Lab ID: 0812211-5DUP

Date Analyzed: 25-Feb-09

Date Collected: 04-Aug-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-4

Run ID: AS090220-4A
QCBatchID: AS090220-4-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-23413966-29-5 0.0562.0 +/- 0.39 0.1

U-23515117-96-1 LT0.0500.094 +/- 0.054 0.1

U-2387440-61-1 0.0461.9 +/- 0.37 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 88.84.403 3.91 pCi/g 30 - 110 %

Data Package ID: UR0812211-1

Page 1 of 2Saturday, March 07, 2009Date Printed:
LIMS Version:  6.249A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: EM-H22-5-7

Lab ID: 0812211-6

Date Analyzed: 25-Feb-09

Date Collected: 31-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-4

Run ID: AS090220-4A
QCBatchID: AS090220-4-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0512.7 +/- 0.5113966-29-5 0.1

U-235 0.0180.13 +/- 0.06415117-96-1 0.1

U-238 0.0362.6 +/- 0.497440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 88.04.415 3.88 pCi/g 30 - 110 %

Data Package ID: UR0812211-1

Page 6 of 19Saturday, March 07, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: EM-K24-0-1

Lab ID: 0812211-7

Date Analyzed: 25-Feb-09

Date Collected: 31-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-4

Run ID: AS090220-4A
QCBatchID: AS090220-4-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0521.7 +/- 0.3413966-29-5 0.1

U-235 0.0520.12 +/- 0.06315117-96-1 0.1

U-238 0.0391.7 +/- 0.347440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 82.34.487 3.69 pCi/g 30 - 110 %

Data Package ID: UR0812211-1

Page 7 of 19Saturday, March 07, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: EM-K24-1-3

Lab ID: 0812211-8

Date Analyzed: 25-Feb-09

Date Collected: 31-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-4

Run ID: AS090220-4A
QCBatchID: AS090220-4-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0411.4 +/- 0.2913966-29-5 0.1

U-235 LT0.0180.081 +/- 0.04915117-96-1 0.1

U-238 0.0521.3 +/- 0.287440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 90.64.449 4.03 pCi/g 30 - 110 %

Data Package ID: UR0812211-1

Page 8 of 19Saturday, March 07, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: EM-K24-5-7

Lab ID: 0812211-9

Date Analyzed: 25-Feb-09

Date Collected: 31-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-4

Run ID: AS090220-4A
QCBatchID: AS090220-4-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0461.7 +/- 0.3513966-29-5 0.1

U-235 U0.0490.049 +/- 0.04115117-96-1 0.1

U-238 0.0371.6 +/- 0.327440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 87.54.471 3.91 pCi/g 30 - 110 %

Data Package ID: UR0812211-1

Page 9 of 19Saturday, March 07, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.07 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: CS-JS-01-10-12

Lab ID: 0812211-10

Date Analyzed: 25-Feb-09

Date Collected: 04-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-4

Run ID: AS090220-4A
QCBatchID: AS090220-4-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0422.2 +/- 0.4213966-29-5 0.1

U-235 LT0.0340.087 +/- 0.05015117-96-1 0.1

U-238 0.0392.4 +/- 0.467440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 87.64.213 3.69 pCi/g 30 - 110 %

Data Package ID: UR0812211-1

Page 10 of 19Saturday, March 07, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: CS-JS-02-0-1

Lab ID: 0812211-11

Date Analyzed: 27-Feb-09

Date Collected: 04-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-4

Run ID: AS090220-4A
QCBatchID: AS090220-4-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0421.6 +/- 0.3213966-29-5 0.1

U-235 U0.0620.056 +/- 0.04615117-96-1 0.1

U-238 0.0371.8 +/- 0.377440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 87.04.413 3.84 pCi/g 30 - 110 %

Data Package ID: UR0812211-1

Page 11 of 19Saturday, March 07, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.04 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: CS-JS-02-1-3

Lab ID: 0812211-12

Date Analyzed: 27-Feb-09

Date Collected: 04-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-4

Run ID: AS090220-4A
QCBatchID: AS090220-4-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0662.4 +/- 0.4513966-29-5 0.1

U-235 0.0540.11 +/- 0.05915117-96-1 0.1

U-238 0.0562.5 +/- 0.477440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 85.64.351 3.73 pCi/g 30 - 110 %

Data Package ID: UR0812211-1

Page 12 of 19Saturday, March 07, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: CS-JS-02-5-7

Lab ID: 0812211-13

Date Analyzed: 27-Feb-09

Date Collected: 04-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-4

Run ID: AS090220-4A
QCBatchID: AS090220-4-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0391.6 +/- 0.3413966-29-5 0.1

U-235 LT0.0460.098 +/- 0.05815117-96-1 0.1

U-238 0.0491.9 +/- 0.387440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 80.84.475 3.62 pCi/g 30 - 110 %

Data Package ID: UR0812211-1

Page 13 of 19Saturday, March 07, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: CS-JS-03-0-1

Lab ID: 0812211-14

Date Analyzed: 27-Feb-09

Date Collected: 05-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-4

Run ID: AS090220-4A
QCBatchID: AS090220-4-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0421.5 +/- 0.3113966-29-5 0.1

U-235 LT0.0490.077 +/- 0.05015117-96-1 0.1

U-238 0.0311.8 +/- 0.377440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 86.54.458 3.86 pCi/g 30 - 110 %

Data Package ID: UR0812211-1

Page 14 of 19Saturday, March 07, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: CS-JS-03-1-3

Lab ID: 0812211-15

Date Analyzed: 27-Feb-09

Date Collected: 05-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-4

Run ID: AS090220-4A
QCBatchID: AS090220-4-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0981.5 +/- 0.3513966-29-5 0.1

U-235 0.0830.12 +/- 0.08115117-96-1 0.1

U-238 0.0631.5 +/- 0.367440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 52.14.479 2.33 pCi/g 30 - 110 %

Data Package ID: UR0812211-1

Page 15 of 19Saturday, March 07, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: CS-JS-03-5-7

Lab ID: 0812211-16

Date Analyzed: 27-Feb-09

Date Collected: 05-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-4

Run ID: AS090220-4A
QCBatchID: AS090220-4-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0161.3 +/- 0.2713966-29-5 0.1

U-235 LT0.0430.071 +/- 0.04715117-96-1 0.1

U-238 0.0371.4 +/- 0.297440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 88.14.415 3.89 pCi/g 30 - 110 %

Data Package ID: UR0812211-1

Page 16 of 19Saturday, March 07, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: CS-JS-03-10-12

Lab ID: 0812211-17

Date Analyzed: 27-Feb-09

Date Collected: 05-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-4

Run ID: AS090220-4A
QCBatchID: AS090220-4-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0371.7 +/- 0.3513966-29-5 0.1

U-235 0.0430.11 +/- 0.05815117-96-1 0.1

U-238 0.0461.8 +/- 0.367440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 87.14.490 3.91 pCi/g 30 - 110 %

Data Package ID: UR0812211-1

Page 17 of 19Saturday, March 07, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: C-JS-04-0-1

Lab ID: 0812211-18

Date Analyzed: 27-Feb-09

Date Collected: 05-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-4

Run ID: AS090220-4A
QCBatchID: AS090220-4-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0451.6 +/- 0.3313966-29-5 0.1

U-235 LT0.0430.071 +/- 0.04715117-96-1 0.1

U-238 0.0411.5 +/- 0.317440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 86.84.517 3.92 pCi/g 30 - 110 %

Data Package ID: UR0812211-1

Page 18 of 19Saturday, March 07, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.03 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: C-JS-04-1-3

Lab ID: 0812211-19

Date Analyzed: 27-Feb-09

Date Collected: 05-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-4

Run ID: AS090220-4A
QCBatchID: AS090220-4-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0561.9 +/- 0.3813966-29-5 0.1

U-235 0.0610.19 +/- 0.08415117-96-1 0.1

U-238 0.0642.1 +/- 0.427440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 77.44.402 3.41 pCi/g 30 - 110 %

Data Package ID: UR0812211-1

Page 19 of 19Saturday, March 07, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Sample Duplicate Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.07 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: C-JS-04-1-3

Lab ID: 0812211-19DUP

Date Analyzed: 27-Feb-09

Date Collected: 05-Aug-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-4

Run ID: AS090220-4A
QCBatchID: AS090220-4-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-23413966-29-5 0.0421.7 +/- 0.34 0.1

U-23515117-96-1 0.0430.21 +/- 0.084 0.1

U-2387440-61-1 0.0371.8 +/- 0.36 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 81.74.209 3.44 pCi/g 30 - 110 %

Data Package ID: UR0812211-1

Page 2 of 2Saturday, March 07, 2009Date Printed:
LIMS Version:  6.249A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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           ALS Paragon 

 

 
Gamma Spectroscopy 

Case Narrative 
 

Freeport McMoRan Sierrita 
FMI-VRP 

Work Order Number:  0812211 
 
1. The following report consists of analytical results and supporting documentation for 18 soil samples 

received by ALS Paragon on 12/20/08. 
 
2. These samples were prepared according to procedure SOP739R9.  Sample 0812211-17 and samples 

0812211-2, -3, -6, -7, -8, -9, and -13 were sealed in steel cans on 12/30/08 and 01/02/09, respectively, 
and stored for at least 21 days to allow 222Rn to approach equilibrium with its progeny.  The degree of 
in-growth achieved prior to analysis on 01/23/09 and 01/21/09 is at least 97.78%.  Conservatively 
assuming a radon emanation efficiency of approximately 50%, the effective radon progeny in-growth 
for these samples would be greater than 98.89%.  

 
3. The samples were analyzed for the presence of gamma emitting radionuclides according to procedure 

SOP713R10.  The analyses were completed on 01/26/09. 
 
4. The results for these samples are reported on a “Dry Weight” basis in units of pCi/gram. 
 
5. Sample volume was insufficient to allow preparation of a duplicate in batch GS090106-6.  Duplicate 

analysis of sample 0812211-1 was performed in lieu of a prepared duplicate. 
 
6. ALS Paragon has observed a reproducible low bias in 226Ra results (about -30% for the geometry in 

question) when using a mixed gamma source for the calibration of HPGe detectors for solid samples.  
This bias is eliminated by calibration using a NIST traceable 226Ra source in the same geometry and 
configuration as the samples.  This is applicable for samples 0812211-2, -3, -6, -7, -8, -9, -13, and       
-17.  

 
7. The library used for calibration and analysis employs multiple peaks for the 226Ra progeny, 214Pb (352 

and 295 keV) and 214Bi (609 and 1120 keV).  Using these peaks avoids the use of the problematic 
226Ra photo peak at 186 keV, which suffers from poorly resolvable interference from 235U at the same 
energy.  Final activity results for 226Ra are calculated, using the uncertainty-weighted mean of the 
activities for the four photo peaks, by the Seeker gamma spectroscopy software assuming secular 
equilibrium.  This is applicable for samples 0812211-2, -3, -6, -7, -8, -9, -13, and -17. 
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Paragon OrderNum: 0812211
Client Name: Freeport McMoRan Sierrita

Client Project Name: FMI-VRP
Client Project Number:

Client PO Number: OJ08VT

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Paragon

0812211-1C-JS-03-5-7 SOIL 04-Aug-08 10:34
0812211-2C-JS-03-10-12 SOIL 04-Aug-08 10:43
0812211-3C-JS-03-15-17 SOIL 04-Aug-08 11:03
0812211-4CS-JS-01-1-3 SOIL 04-Aug-08 11:38
0812211-5CS-JS-01-5-7 SOIL 04-Aug-08 11:44
0812211-6EM-H22-5-7 SOIL 31-Jul-08 11:55
0812211-7EM-K24-0-1 SOIL 31-Jul-08 13:40
0812211-8EM-K24-1-3 SOIL 31-Jul-08 13:40
0812211-9EM-K24-5-7 SOIL 31-Jul-08 13:58
0812211-10CS-JS-01-10-12 SOIL 04-Aug-08 13:30
0812211-11CS-JS-02-0-1 SOIL 04-Aug-08 14:06
0812211-12CS-JS-02-1-3 SOIL 04-Aug-08 14:06
0812211-13CS-JS-02-5-7 SOIL 04-Aug-08 14:15
0812211-14CS-JS-03-0-1 SOIL 05-Aug-08 8:13
0812211-15CS-JS-03-1-3 SOIL 05-Aug-08 8:13
0812211-16CS-JS-03-5-7 SOIL 05-Aug-08 8:19
0812211-17CS-JS-03-10-12 SOIL 05-Aug-08 8:28
0812211-18C-JS-04-0-1 SOIL 05-Aug-08 9:25
0812211-19C-JS-04-1-3 SOIL 05-Aug-08 9:25

Page 1 of 1
Saturday, February 14, 2009Date Printed:LIMS Version:  6.244A

ALS Paragon

3



4



5



6



7



Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
RA226.LIB

Final Aliquot: 171 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Lab ID: GS090109-5MB

Date Analyzed: 21-Jan-09

Date Collected: 30-Dec-08

Sample Matrix: SOIL

Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1 Result Units: pCi/g

File Name:090133d03A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 U0.41-0.048 +/- 0.21 1

Data Package ID: GSS0812211-1

Page 1 of 5Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
RA228.LIB

Final Aliquot: 171 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Lab ID: GS090109-5MB

Date Analyzed: 21-Jan-09

Date Collected: 30-Dec-08

Sample Matrix: SOIL

Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1 Result Units: pCi/g

File Name:090133d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 U0.83-0.14 +/- 0.40 1

Data Package ID: GSS0812211-1

Page 2 of 5Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
Ra-226

Final Aliquot: 191 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Lab ID: GS090109-6MB

Date Analyzed: 23-Jan-09

Date Collected: 02-Jan-09

Sample Matrix: SOIL

Date Prepared: 02-Jan-09

Prep Batch: GS090109-6

Run ID: GS090109-6A
QCBatchID: GS090109-6-1 Result Units: pCi/g

File Name:090107d04A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 U0.34-0.0088 +/- 0.18 1

Data Package ID: GSS0812211-1

Page 3 of 5Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
RA228.LIB

Final Aliquot: 84.5 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Lab ID: GS090106-6MB

Date Analyzed: 21-Jan-09

Date Collected: 31-Dec-08

Sample Matrix: SOIL

Date Prepared: 31-Dec-08

Prep Batch: GS090106-6

Run ID: GS090106-6A
QCBatchID: GS090106-6-1 Result Units: pCi/g

File Name:090115d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 U0.720.27 +/- 0.42 1

Data Package ID: GSS0812211-1

Page 4 of 5Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
Ra-228

Final Aliquot: 191 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Lab ID: GS090109-6MB

Date Analyzed: 23-Jan-09

Date Collected: 02-Jan-09

Sample Matrix: SOIL

Date Prepared: 02-Jan-09

Prep Batch: GS090109-6

Run ID: GS090109-6A
QCBatchID: GS090109-6-1 Result Units: pCi/g

File Name:090107d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 U0.570.16 +/- 0.32 1

Data Package ID: GSS0812211-1

Page 5 of 5Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

ANALYTICAL

Final Aliquot: 100 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Lab ID: GS090106-6LCS

Date Analyzed: 21-Jan-09

Date Collected: 31-Dec-08

Sample Matrix: SOIL

Date Prepared: 31-Dec-08

Prep Batch: GS090106-6

Run ID: GS090106-6A
QCBatchID: GS090106-6-1 Result Units: pCi/g

File Name:090080d04

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Am-241 1070 126 10.6 P986 108 85 - 115+/-14596-10-2

Co-60 464 54.4 1.35 P456 102 85 - 115+/-10198-40-0

Cs-137 391 45.8 1.69 P374 105 85 - 115+/-10045-97-3

Data Package ID: GSS0812211-1

Page 1 of 5Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Lab ID: GS090109-5ALCS

Date Analyzed: 21-Jan-09

Date Collected: 30-Dec-08

Sample Matrix: SOIL

Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1 Result Units: pCi/g

File Name:090122d02

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 452 53.0 2.54 P,M3470 96.2 85 - 115+/-13982-63-3

Data Package ID: GSS0812211-1

Page 2 of 5Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

ANALYTICAL

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Lab ID: GS090109-5LCS

Date Analyzed: 21-Jan-09

Date Collected: 30-Dec-08

Sample Matrix: SOIL

Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1 Result Units: pCi/g

File Name:090076d04

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Am-241 467 55.3 7.35 P462 101 85 - 115+/-14596-10-2

Co-60 208 24.4 0.792 P214 97.3 85 - 115+/-10198-40-0

Cs-137 181 21.3 1.18 P175 103 85 - 115+/-10045-97-3

Data Package ID: GSS0812211-1

Page 3 of 5Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Lab ID: GS090109-6ALCS

Date Analyzed: 26-Jan-09

Date Collected: 02-Jan-09

Sample Matrix: SOIL

Date Prepared: 02-Jan-09

Prep Batch: GS090109-6

Run ID: GS090109-6A
QCBatchID: GS090109-6-1 Result Units: pCi/g

File Name:090111d04

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 449 52.6 2.50 P,M3470 95.5 85 - 115+/-13982-63-3

Data Package ID: GSS0812211-1

Page 4 of 5Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

ANALYTICAL

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Lab ID: GS090109-6LCS

Date Analyzed: 26-Jan-09

Date Collected: 02-Jan-09

Sample Matrix: SOIL

Date Prepared: 02-Jan-09

Prep Batch: GS090109-6

Run ID: GS090109-6A
QCBatchID: GS090109-6-1 Result Units: pCi/g

File Name:090112d04

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Am-241 475 56.3 7.11 P462 103 85 - 115+/-14596-10-2

Co-60 209 24.6 0.818 P213 98.0 85 - 115+/-10198-40-0

Cs-137 183 21.6 1.18 P175 105 85 - 115+/-10045-97-3

Data Package ID: GSS0812211-1

Page 5 of 5Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 77.5 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: C-JS-03-5-7

Lab ID: 0812211-1DUP

Date Analyzed: 20-Jan-09

Date Collected: 04-Aug-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-6

Run ID: GS090106-6A
QCBatchID: GS090106-6-1

Result Units: pCi/g
File Name:090101d07

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-228 0.76 2.13 M3,G,TI15262-20-1 2.9 +/- 0.892.1 +/- 0.66

Data Package ID: GSS0812211-1

Page 1 of 1Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 77.5 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: C-JS-03-5-7

Lab ID: 0812211-1

Date Analyzed: 20-Jan-09

Date Collected: 04-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-6

Run ID: GS090106-6A
QCBatchID: GS090106-6-1

Result Units: pCi/g
File Name:090145d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G1.12.1 +/- 0.6615262-20-1 1

Data Package ID: GSS0812211-1

Page 1 of 26Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Sample Duplicate Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 77.5 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: C-JS-03-5-7

Lab ID: 0812211-1DUP

Date Analyzed: 20-Jan-09

Date Collected: 04-Aug-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-6

Run ID: GS090106-6A
QCBatchID: GS090106-6-1

Result Units: pCi/g
File Name:090101d07

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 M3,G,TI1.52.9 +/- 0.89 1

Data Package ID: GSS0812211-1

Page 1 of 1Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13

20



Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 164 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: C-JS-03-10-12

Lab ID: 0812211-2

Date Analyzed: 23-Jan-09

Date Collected: 04-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 02-Jan-09

Prep Batch: GS090109-6

Run ID: GS090109-6A
QCBatchID: GS090109-6-1

Result Units: pCi/g
File Name:090153d03A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 G0.702.2 +/- 0.4513982-63-3 1

Data Package ID: GSS0812211-1

Page 2 of 26Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 164 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: C-JS-03-10-12

Lab ID: 0812211-2

Date Analyzed: 23-Jan-09

Date Collected: 04-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 02-Jan-09

Prep Batch: GS090109-6

Run ID: GS090109-6A
QCBatchID: GS090109-6-1

Result Units: pCi/g
File Name:090153d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 G,TI0.992.7 +/- 0.7415262-20-1 1

Data Package ID: GSS0812211-1

Page 3 of 26Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 158 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: C-JS-03-15-17

Lab ID: 0812211-3

Date Analyzed: 23-Jan-09

Date Collected: 04-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 02-Jan-09

Prep Batch: GS090109-6

Run ID: GS090109-6A
QCBatchID: GS090109-6-1

Result Units: pCi/g
File Name:090102d04A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 G0.552.0 +/- 0.4113982-63-3 1

Data Package ID: GSS0812211-1

Page 4 of 26Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 158 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: C-JS-03-15-17

Lab ID: 0812211-3

Date Analyzed: 23-Jan-09

Date Collected: 04-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 02-Jan-09

Prep Batch: GS090109-6

Run ID: GS090109-6A
QCBatchID: GS090109-6-1

Result Units: pCi/g
File Name:090102d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G1.02.5 +/- 0.6715262-20-1 1

Data Package ID: GSS0812211-1

Page 5 of 26Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

24



Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 84.8 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: CS-JS-01-1-3

Lab ID: 0812211-4

Date Analyzed: 20-Jan-09

Date Collected: 04-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-6

Run ID: GS090106-6A
QCBatchID: GS090106-6-1

Result Units: pCi/g
File Name:090100d07

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.52.0 +/- 0.7915262-20-1 1

Data Package ID: GSS0812211-1

Page 6 of 26Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 87.7 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: CS-JS-01-5-7

Lab ID: 0812211-5

Date Analyzed: 20-Jan-09

Date Collected: 04-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-6

Run ID: GS090106-6A
QCBatchID: GS090106-6-1

Result Units: pCi/g
File Name:090146d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,TI1.13.4 +/- 0.9115262-20-1 1

Data Package ID: GSS0812211-1

Page 7 of 26Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

26



Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 200 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: EM-H22-5-7

Lab ID: 0812211-6

Date Analyzed: 23-Jan-09

Date Collected: 31-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 02-Jan-09

Prep Batch: GS090109-6

Run ID: GS090109-6A
QCBatchID: GS090109-6-1

Result Units: pCi/g
File Name:090160d02A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.432.4 +/- 0.4113982-63-3 1

Data Package ID: GSS0812211-1

Page 8 of 26Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 200 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: EM-H22-5-7

Lab ID: 0812211-6

Date Analyzed: 23-Jan-09

Date Collected: 31-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 02-Jan-09

Prep Batch: GS090109-6

Run ID: GS090109-6A
QCBatchID: GS090109-6-1

Result Units: pCi/g
File Name:090160d02

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 TI0.891.3 +/- 0.5415262-20-1 1

Data Package ID: GSS0812211-1

Page 9 of 26Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 199 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: EM-K24-0-1

Lab ID: 0812211-7

Date Analyzed: 23-Jan-09

Date Collected: 31-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 02-Jan-09

Prep Batch: GS090109-6

Run ID: GS090109-6A
QCBatchID: GS090109-6-1

Result Units: pCi/g
File Name:090103d04A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.471.8 +/- 0.3513982-63-3 1

Data Package ID: GSS0812211-1

Page 10 of 26Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 199 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: EM-K24-0-1

Lab ID: 0812211-7

Date Analyzed: 23-Jan-09

Date Collected: 31-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 02-Jan-09

Prep Batch: GS090109-6

Run ID: GS090109-6A
QCBatchID: GS090109-6-1

Result Units: pCi/g
File Name:090103d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 TI0.841.7 +/- 0.5715262-20-1 1

Data Package ID: GSS0812211-1

Page 11 of 26Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 209 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: EM-K24-1-3

Lab ID: 0812211-8

Date Analyzed: 23-Jan-09

Date Collected: 31-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 02-Jan-09

Prep Batch: GS090109-6

Run ID: GS090109-6A
QCBatchID: GS090109-6-1

Result Units: pCi/g
File Name:090104d04A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.452.0 +/- 0.3713982-63-3 1

Data Package ID: GSS0812211-1

Page 12 of 26Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 209 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: EM-K24-1-3

Lab ID: 0812211-8

Date Analyzed: 23-Jan-09

Date Collected: 31-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 02-Jan-09

Prep Batch: GS090109-6

Run ID: GS090109-6A
QCBatchID: GS090109-6-1

Result Units: pCi/g
File Name:090104d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 TI0.742.0 +/- 0.5715262-20-1 1

Data Package ID: GSS0812211-1

Page 13 of 26Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 192 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: EM-K24-5-7

Lab ID: 0812211-9

Date Analyzed: 23-Jan-09

Date Collected: 31-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 02-Jan-09

Prep Batch: GS090109-6

Run ID: GS090109-6A
QCBatchID: GS090109-6-1

Result Units: pCi/g
File Name:090105d04A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.412.2 +/- 0.3913982-63-3 1

Data Package ID: GSS0812211-1

Page 14 of 26Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 192 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: EM-K24-5-7

Lab ID: 0812211-9

Date Analyzed: 23-Jan-09

Date Collected: 31-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 02-Jan-09

Prep Batch: GS090109-6

Run ID: GS090109-6A
QCBatchID: GS090109-6-1

Result Units: pCi/g
File Name:090105d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 0.702.3 +/- 0.5915262-20-1 1

Data Package ID: GSS0812211-1

Page 15 of 26Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 72.0 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: CS-JS-01-10-12

Lab ID: 0812211-10

Date Analyzed: 20-Jan-09

Date Collected: 04-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-6

Run ID: GS090106-6A
QCBatchID: GS090106-6-1

Result Units: pCi/g
File Name:090147d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 G0.982.7 +/- 0.7715262-20-1 1

Data Package ID: GSS0812211-1

Page 16 of 26Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 82.4 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: CS-JS-02-0-1

Lab ID: 0812211-11

Date Analyzed: 20-Jan-09

Date Collected: 04-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-6

Run ID: GS090106-6A
QCBatchID: GS090106-6-1

Result Units: pCi/g
File Name:090148d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 G,TI0.942.2 +/- 0.7415262-20-1 1

Data Package ID: GSS0812211-1

Page 17 of 26Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 103 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: CS-JS-02-1-3

Lab ID: 0812211-12

Date Analyzed: 20-Jan-09

Date Collected: 04-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-6

Run ID: GS090106-6A
QCBatchID: GS090106-6-1

Result Units: pCi/g
File Name:090149d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 0.731.9 +/- 0.5315262-20-1 1

Data Package ID: GSS0812211-1

Page 18 of 26Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 185 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: CS-JS-02-5-7

Lab ID: 0812211-13

Date Analyzed: 23-Jan-09

Date Collected: 04-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 02-Jan-09

Prep Batch: GS090109-6

Run ID: GS090109-6A
QCBatchID: GS090109-6-1

Result Units: pCi/g
File Name:090156d03A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.611.7 +/- 0.3813982-63-3 1

Data Package ID: GSS0812211-1

Page 19 of 26Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 185 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: CS-JS-02-5-7

Lab ID: 0812211-13

Date Analyzed: 23-Jan-09

Date Collected: 04-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 02-Jan-09

Prep Batch: GS090109-6

Run ID: GS090109-6A
QCBatchID: GS090109-6-1

Result Units: pCi/g
File Name:090156d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 TI0.772.1 +/- 0.6315262-20-1 1

Data Package ID: GSS0812211-1

Page 20 of 26Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 87.9 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: CS-JS-03-0-1

Lab ID: 0812211-14

Date Analyzed: 20-Jan-09

Date Collected: 05-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-6

Run ID: GS090106-6A
QCBatchID: GS090106-6-1

Result Units: pCi/g
File Name:090150d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 1.02.0 +/- 0.6415262-20-1 1

Data Package ID: GSS0812211-1

Page 21 of 26Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 74.7 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: CS-JS-03-1-3

Lab ID: 0812211-15

Date Analyzed: 21-Jan-09

Date Collected: 05-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-6

Run ID: GS090106-6A
QCBatchID: GS090106-6-1

Result Units: pCi/g
File Name:090152d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G1.01.7 +/- 0.6215262-20-1 1

Data Package ID: GSS0812211-1

Page 22 of 26Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 92.1 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: CS-JS-03-5-7

Lab ID: 0812211-16

Date Analyzed: 21-Jan-09

Date Collected: 05-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-6

Run ID: GS090106-6A
QCBatchID: GS090106-6-1

Result Units: pCi/g
File Name:090104d07

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M31.41.9 +/- 0.6715262-20-1 1

Data Package ID: GSS0812211-1

Page 23 of 26Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 180 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: CS-JS-03-10-12

Lab ID: 0812211-17

Date Analyzed: 21-Jan-09

Date Collected: 05-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1

Result Units: pCi/g
File Name:090074d04A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 G0.512.7 +/- 0.4613982-63-3 1

Data Package ID: GSS0812211-1

Page 24 of 26Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 180 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: CS-JS-03-10-12

Lab ID: 0812211-17

Date Analyzed: 21-Jan-09

Date Collected: 05-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1

Result Units: pCi/g
File Name:090074d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 G0.992.6 +/- 0.6615262-20-1 1

Data Package ID: GSS0812211-1

Page 25 of 26Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 86.3 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812211

Field ID: C-JS-04-1-3

Lab ID: 0812211-19

Date Analyzed: 21-Jan-09

Date Collected: 05-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-6

Run ID: GS090106-6A
QCBatchID: GS090106-6-1

Result Units: pCi/g
File Name:090108d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M31.02.6 +/- 0.7315262-20-1 1

Data Package ID: GSS0812211-1

Page 26 of 26Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Paragon OrderNum: 0812212
Client Name: Freeport McMoRan Sierrita

Client Project Name: FMI-VRP
Client Project Number:

Client PO Number: OJ08VT

Paragon Analytics

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

0812212-1CS-JS-05-0-1 SOIL 27-Aug-08 13:28
0812212-2CS-JS-05-1-3D SOIL 27-Aug-08 13:28
0812212-3CS-JS-06-0-1 SOIL 27-Aug-08 13:48
0812212-4EM-JS-02-0-1 SOIL 01-Aug-08 9:17
0812212-5EM-JS-01-0-1 SOIL 01-Aug-08 9:43
0812212-6EM-JS-01-1-3 SOIL 01-Aug-08 9:43
0812212-7EM-M26-0-1 SOIL 01-Aug-08 9:56
0812212-8EM-M26-1-3 SOIL 01-Aug-08 9:56
0812212-9EM-M26-5-7 SOIL 01-Aug-08 10:04
0812212-10C-JS-01-0-1 SOIL 01-Aug-08 12:39
0812212-11C-JS-01-1-3 SOIL 01-Aug-08 13:39
0812212-12C-JS-02-1-3 SOIL 01-Aug-08 12:56
0812212-13C-JS-02-5-7 SOIL 01-Aug-08 13:02
0812212-14EM-H22-0-1 SOIL 30-Jul-08 9:37
0812212-15EM-H22-1-3 SOIL 30-Jul-08 9:37
0812212-16C-JS-03-0-1 SOIL 04-Aug-08 10:25
0812212-17C-JS-03-1-3 SOIL 04-Aug-08 10:31

Page 1 of 1 Paragon Analytics Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A
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Ra-226 by Radon Emanation - Method 903.1

PAI 783 Rev 8Method Blank Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.05 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Lab ID: RE090220-4MB

Date Analyzed: 05-Mar-09

Date Collected: 20-Feb-09

Sample Matrix: SOIL

Date Prepared: 20-Feb-09

Prep Batch: RE090220-4

Run ID: RE090220-4A
QCBatchID: RE090220-4-1 Result Units: pCi/g

File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 783 Rev 8

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 U0.42-0.12 +/- 0.20 1

Data Package ID: RE0812212-1

Page 1 of 1Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.05 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Lab ID: RE090220-4LCS

Date Analyzed: 05-Mar-09

Date Collected: 20-Feb-09

Sample Matrix: SOIL

Date Prepared: 20-Feb-09

Prep Batch: RE090220-4

Run ID: RE090220-4A
QCBatchID: RE090220-4-1 Result Units: pCi/g

File Name:Manual Entry

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 44.3 8.18 0.223 P42.8 104 57 - 126+/-13982-63-3

Data Package ID: RE0812212-1

Page 1 of 1Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Matrix Spike Results

Prep SOP: PAI 783
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: C-JS-03-0-1

Lab ID: 0812212-16MS

Date Analyzed: 05-Mar-09

Date Collected: 04-Aug-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-4

Run ID: RE090220-4A
QCBatchID: RE090220-4-1

Result Units: pCi/g
File Name:Manual Entry

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Target 
Nuclide

Matrix 
Spike 

Lab 
Qualifier

Spike 
Added

Control
 Limits

Sample 
Results

MDC % RecCASNO

Ra-226 54.0 1.9 0.653 P43.2 57 - 12612113982-63-3

Data Package ID: RE0812212-1

Page 1 of 1Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Comments:
Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

N - Matrix Spike Recovery outside control limits

Y1 - Chemical Yield in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

P - Matrix Spike Recovery within control limits

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Duplicate Sample Results (DER)

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.09 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: EM-JS-01-1-3

Lab ID: 0812212-6DUP

Date Analyzed: 04-Mar-09

Date Collected: 01-Aug-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-4

Run ID: RE090220-4A
QCBatchID: RE090220-4-1

Result Units: pCi/g
File Name:Manual Entry

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-226 1.30 2.13 LT13982-63-3 0.72 +/- 0.481.6 +/- 0.50

Data Package ID: RE0812212-1

Page 1 of 1Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.00 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: CS-JS-05-1-3D

Lab ID: 0812212-2

Date Analyzed: 04-Mar-09

Date Collected: 27-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-4

Run ID: RE090220-4A
QCBatchID: RE090220-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.504.6 +/- 1.213982-63-3 1

Data Package ID: RE0812212-1

Page 1 of 11Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.06 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: EM-JS-02-0-1

Lab ID: 0812212-4

Date Analyzed: 04-Mar-09

Date Collected: 01-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-4

Run ID: RE090220-4A
QCBatchID: RE090220-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.313.0 +/- 0.7413982-63-3 1

Data Package ID: RE0812212-1

Page 2 of 11Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: EM-JS-01-1-3

Lab ID: 0812212-6

Date Analyzed: 04-Mar-09

Date Collected: 01-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-4

Run ID: RE090220-4A
QCBatchID: RE090220-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.321.6 +/- 0.5013982-63-3 1

Data Package ID: RE0812212-1

Page 3 of 11Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Duplicate Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.09 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: EM-JS-01-1-3

Lab ID: 0812212-6DUP

Date Analyzed: 04-Mar-09

Date Collected: 01-Aug-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-4

Run ID: RE090220-4A
QCBatchID: RE090220-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 LT0.680.72 +/- 0.48 1

Data Package ID: RE0812212-1

Page 1 of 1Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.05 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: EM-M26-0-1

Lab ID: 0812212-7

Date Analyzed: 04-Mar-09

Date Collected: 01-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-4

Run ID: RE090220-4A
QCBatchID: RE090220-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.432.5 +/- 0.6813982-63-3 1

Data Package ID: RE0812212-1

Page 4 of 11Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: EM-M26-1-3

Lab ID: 0812212-8

Date Analyzed: 04-Mar-09

Date Collected: 01-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-4

Run ID: RE090220-4A
QCBatchID: RE090220-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.351.6 +/- 0.5013982-63-3 1

Data Package ID: RE0812212-1

Page 5 of 11Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.09 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: C-JS-01-0-1

Lab ID: 0812212-10

Date Analyzed: 04-Mar-09

Date Collected: 01-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-4

Run ID: RE090220-4A
QCBatchID: RE090220-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.481.5 +/- 0.5313982-63-3 1

Data Package ID: RE0812212-1

Page 6 of 11Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.02 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: C-JS-01-1-3

Lab ID: 0812212-11

Date Analyzed: 04-Mar-09

Date Collected: 01-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-4

Run ID: RE090220-4A
QCBatchID: RE090220-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.292.1 +/- 0.6213982-63-3 1

Data Package ID: RE0812212-1

Page 7 of 11Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.05 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: C-JS-02-5-7

Lab ID: 0812212-13

Date Analyzed: 04-Mar-09

Date Collected: 01-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-4

Run ID: RE090220-4A
QCBatchID: RE090220-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.464.0 +/- 0.9813982-63-3 1

Data Package ID: RE0812212-1

Page 8 of 11Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.02 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: EM-H22-1-3

Lab ID: 0812212-15

Date Analyzed: 05-Mar-09

Date Collected: 30-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-4

Run ID: RE090220-4A
QCBatchID: RE090220-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.421.6 +/- 0.5513982-63-3 1

Data Package ID: RE0812212-1

Page 9 of 11Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: C-JS-03-0-1

Lab ID: 0812212-16

Date Analyzed: 05-Mar-09

Date Collected: 04-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-4

Run ID: RE090220-4A
QCBatchID: RE090220-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.391.9 +/- 0.6113982-63-3 1

Data Package ID: RE0812212-1

Page 10 of 11Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.06 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: C-JS-03-1-3

Lab ID: 0812212-17

Date Analyzed: 05-Mar-09

Date Collected: 04-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-4

Run ID: RE090220-4A
QCBatchID: RE090220-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 LT0.0730.91 +/- 0.3513982-63-3 1

Data Package ID: RE0812212-1

Page 11 of 11Friday, March 06, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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           ALS Paragon 

 

 
Isotopic Uranium 

Case Narrative 
 

Freeport McMoRan Sierrita 
FMI-VRP 

Work Order Number:  0812212 
 

 
1. This report consists of the analytical results for 17 soil samples received by ALS Paragon on 

12/20/08. 
 
2. These samples were prepared according to procedures SOP336R0, SOP773R10, and SOP778R12.  

Due to potential matrix interference, a reduced aliquot of ~1.0 gram was taken on all samples.   
 
3. The samples were analyzed for the presence of isotopic uranium according to procedure SOP714R11.  

The analyses were completed on 02/25/09. 
 
4. The isotopic analysis results for these samples are reported on a ‘dry weight’ basis in units of 

pCi/gram.   
 
5. This analytical method quantifies U-235 alpha activity in a specific region of interest corresponding 

to emission energies between those of U-234 and U-238.  A potential limitation of this method is 
that measurable amounts of U-234 in the sample may cause a small amount of characteristic activity 
in the U-235 region of interest due to poorly resolved alpha activity at the boundary between the two 
regions.  To minimize the potential for a high bias in the U-235 analytical results, the U-235 region of 
interest has been narrowed and limited to a lower energy region.  An 85.1% abundance correction has 
been made to the final U-235 results.  

 
6. No anomalous situations were encountered during the preparation or analysis of these samples.  All 

quality control criteria were met. 
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Paragon OrderNum: 0812212
Client Name: Freeport McMoRan Sierrita

Client Project Name: FMI-VRP
Client Project Number:

Client PO Number: OJ08VT

Paragon Analytics

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

0812212-1CS-JS-05-0-1 SOIL 27-Aug-08 13:28
0812212-2CS-JS-05-1-3D SOIL 27-Aug-08 13:28
0812212-3CS-JS-06-0-1 SOIL 27-Aug-08 13:48
0812212-4EM-JS-02-0-1 SOIL 01-Aug-08 9:17
0812212-5EM-JS-01-0-1 SOIL 01-Aug-08 9:43
0812212-6EM-JS-01-1-3 SOIL 01-Aug-08 9:43
0812212-7EM-M26-0-1 SOIL 01-Aug-08 9:56
0812212-8EM-M26-1-3 SOIL 01-Aug-08 9:56
0812212-9EM-M26-5-7 SOIL 01-Aug-08 10:04
0812212-10C-JS-01-0-1 SOIL 01-Aug-08 12:39
0812212-11C-JS-01-1-3 SOIL 01-Aug-08 13:39
0812212-12C-JS-02-1-3 SOIL 01-Aug-08 12:56
0812212-13C-JS-02-5-7 SOIL 01-Aug-08 13:02
0812212-14EM-H22-0-1 SOIL 30-Jul-08 9:37
0812212-15EM-H22-1-3 SOIL 30-Jul-08 9:37
0812212-16C-JS-03-0-1 SOIL 04-Aug-08 10:25
0812212-17C-JS-03-1-3 SOIL 04-Aug-08 10:31

Page 1 of 1 Paragon Analytics Saturday, March 07, 2009Date Printed:
LIMS Version:  6.249A
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Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 11Method Blank Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.03 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Lab ID: AS090220-2MB

Date Analyzed: 25-Feb-09

Date Collected: 20-Feb-09

Sample Matrix: SOIL

Date Prepared: 20-Feb-09

Prep Batch: AS090220-2

Run ID: AS090220-2A
QCBatchID: AS090220-2-1 Result Units: pCi/g

File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 714 Rev 11

CASNO Requested
 MDC

ALS Paragon

U-23413966-29-5 U0.0440.010 +/- 0.021 0.1

U-23515117-96-1 U0.035-0.0020 +/- 0.024 0.1

U-2387440-61-1 U0.0440.0045 +/- 0.020 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 82.64.376 3.61 pCi/g 30 - 110 %

Data Package ID: UR0812212-1

Page 1 of 1Saturday, March 07, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Laboratory Control Sample(s)

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.03 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Lab ID: AS090220-2LCS

Date Analyzed: 25-Feb-09

Date Collected: 20-Feb-09

Sample Matrix: SOIL

Date Prepared: 20-Feb-09

Prep Batch: AS090220-2

Run ID: AS090220-2A
QCBatchID: AS090220-2-1 Result Units: pCi/g

File Name:Spectrum #1

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

U-234 4.22 0.761 0.0296 P4.20 100 82 - 122+/-13966-29-5

U-238 4.54 0.814 0.0355 P4.37 104 82 - 122+/-7440-61-1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 81.64.376 3.57 pCi/g 30 - 110 %

Data Package ID: UR0812212-1

Page 1 of 1Saturday, March 07, 2009Date Printed:
LIMS Version:  6.249A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Duplicate Sample Results (DER)

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.06 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: CS-JS-06-0-1

Lab ID: 0812212-3DUP

Date Analyzed: 24-Feb-09

Date Collected: 27-Aug-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-2

Run ID: AS090220-2A
QCBatchID: AS090220-2-1

Result Units: pCi/g
File Name:Spectrum #1

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

U-234 0.32 2.1313966-29-5 1.3 +/- 0.281.5 +/- 0.31

U-235 0.39 2.1315117-96-1 0.13 +/- 0.0630.096 +/- 0.054

U-238 0.29 2.137440-61-1 1.5 +/- 0.311.6 +/- 0.33

Data Package ID: UR0812212-1

Page 1 of 1Saturday, March 07, 2009Date Printed:
LIMS Version:  6.249A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: CS-JS-05-0-1

Lab ID: 0812212-1

Date Analyzed: 24-Feb-09

Date Collected: 27-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-2

Run ID: AS090220-2A
QCBatchID: AS090220-2-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0423.3 +/- 0.6213966-29-5 0.1

U-235 0.0440.19 +/- 0.08015117-96-1 0.1

U-238 0.0163.3 +/- 0.627440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 86.24.468 3.85 pCi/g 30 - 110 %

Data Package ID: UR0812212-1

Page 1 of 17Saturday, March 07, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: CS-JS-05-1-3D

Lab ID: 0812212-2

Date Analyzed: 24-Feb-09

Date Collected: 27-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-2

Run ID: AS090220-2A
QCBatchID: AS090220-2-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0326.6 +/- 1.213966-29-5 0.1

U-235 0.0200.34 +/- 0.1115117-96-1 0.1

U-238 0.0446.6 +/- 1.27440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 85.74.488 3.85 pCi/g 30 - 110 %

Data Package ID: UR0812212-1

Page 2 of 17Saturday, March 07, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon

12



Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.08 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: CS-JS-06-0-1

Lab ID: 0812212-3

Date Analyzed: 24-Feb-09

Date Collected: 27-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-2

Run ID: AS090220-2A
QCBatchID: AS090220-2-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0461.5 +/- 0.3113966-29-5 0.1

U-235 LT0.0190.096 +/- 0.05415117-96-1 0.1

U-238 0.0461.6 +/- 0.337440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 80.84.181 3.38 pCi/g 30 - 110 %

Data Package ID: UR0812212-1

Page 3 of 17Saturday, March 07, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Sample Duplicate Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.06 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: CS-JS-06-0-1

Lab ID: 0812212-3DUP

Date Analyzed: 24-Feb-09

Date Collected: 27-Aug-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-2

Run ID: AS090220-2A
QCBatchID: AS090220-2-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-23413966-29-5 0.0411.3 +/- 0.28 0.1

U-23515117-96-1 0.0180.13 +/- 0.063 0.1

U-2387440-61-1 0.0301.5 +/- 0.31 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 83.14.278 3.56 pCi/g 30 - 110 %

Data Package ID: UR0812212-1

Page 1 of 1Saturday, March 07, 2009Date Printed:
LIMS Version:  6.249A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13

14



Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.10 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: EM-JS-02-0-1

Lab ID: 0812212-4

Date Analyzed: 24-Feb-09

Date Collected: 01-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-2

Run ID: AS090220-2A
QCBatchID: AS090220-2-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0432.1 +/- 0.4113966-29-5 0.1

U-235 0.0340.13 +/- 0.06215117-96-1 0.1

U-238 0.0432.5 +/- 0.477440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 86.44.113 3.55 pCi/g 30 - 110 %

Data Package ID: UR0812212-1

Page 4 of 17Saturday, March 07, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: EM-JS-01-0-1

Lab ID: 0812212-5

Date Analyzed: 24-Feb-09

Date Collected: 01-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-2

Run ID: AS090220-2A
QCBatchID: AS090220-2-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0791.6 +/- 0.3213966-29-5 0.1

U-235 LT0.0470.079 +/- 0.05015117-96-1 0.1

U-238 0.0581.7 +/- 0.357440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 85.44.474 3.82 pCi/g 30 - 110 %

Data Package ID: UR0812212-1

Page 5 of 17Saturday, March 07, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: EM-JS-01-1-3

Lab ID: 0812212-6

Date Analyzed: 24-Feb-09

Date Collected: 01-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-2

Run ID: AS090220-2A
QCBatchID: AS090220-2-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0532.9 +/- 0.5513966-29-5 0.1

U-235 0.0420.11 +/- 0.05815117-96-1 0.1

U-238 0.0442.9 +/- 0.547440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 88.04.421 3.89 pCi/g 30 - 110 %

Data Package ID: UR0812212-1

Page 6 of 17Saturday, March 07, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: EM-M26-0-1

Lab ID: 0812212-7

Date Analyzed: 24-Feb-09

Date Collected: 01-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-2

Run ID: AS090220-2A
QCBatchID: AS090220-2-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0541.7 +/- 0.3513966-29-5 0.1

U-235 0.0580.11 +/- 0.06415117-96-1 0.1

U-238 0.0541.7 +/- 0.367440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 73.44.487 3.29 pCi/g 30 - 110 %

Data Package ID: UR0812212-1

Page 7 of 17Saturday, March 07, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.03 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: EM-M26-1-3

Lab ID: 0812212-8

Date Analyzed: 25-Feb-09

Date Collected: 01-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-2

Run ID: AS090220-2A
QCBatchID: AS090220-2-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0452.4 +/- 0.4613966-29-5 0.1

U-235 0.0360.13 +/- 0.06315117-96-1 0.1

U-238 0.0452.5 +/- 0.487440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 79.24.372 3.46 pCi/g 30 - 110 %

Data Package ID: UR0812212-1

Page 8 of 17Saturday, March 07, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: EM-M26-5-7

Lab ID: 0812212-9

Date Analyzed: 25-Feb-09

Date Collected: 01-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-2

Run ID: AS090220-2A
QCBatchID: AS090220-2-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0292.7 +/- 0.5113966-29-5 0.1

U-235 0.0340.25 +/- 0.09015117-96-1 0.1

U-238 0.0352.9 +/- 0.547440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 86.24.496 3.88 pCi/g 30 - 110 %

Data Package ID: UR0812212-1

Page 9 of 17Saturday, March 07, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: C-JS-01-0-1

Lab ID: 0812212-10

Date Analyzed: 25-Feb-09

Date Collected: 01-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-2

Run ID: AS090220-2A
QCBatchID: AS090220-2-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0321.6 +/- 0.3213966-29-5 0.1

U-235 LT0.0190.092 +/- 0.05315117-96-1 0.1

U-238 0.0161.5 +/- 0.317440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 80.54.467 3.59 pCi/g 30 - 110 %

Data Package ID: UR0812212-1

Page 10 of 17Saturday, March 07, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: C-JS-01-1-3

Lab ID: 0812212-11

Date Analyzed: 25-Feb-09

Date Collected: 01-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-2

Run ID: AS090220-2A
QCBatchID: AS090220-2-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0301.8 +/- 0.3613966-29-5 0.1

U-235 0.0180.11 +/- 0.05815117-96-1 0.1

U-238 0.0301.7 +/- 0.347440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 80.24.463 3.58 pCi/g 30 - 110 %

Data Package ID: UR0812212-1

Page 11 of 17Saturday, March 07, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.04 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: C-JS-02-1-3

Lab ID: 0812212-12

Date Analyzed: 25-Feb-09

Date Collected: 01-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-2

Run ID: AS090220-2A
QCBatchID: AS090220-2-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0362.6 +/- 0.4913966-29-5 0.1

U-235 LT0.0180.088 +/- 0.05115117-96-1 0.1

U-238 0.0302.6 +/- 0.507440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 80.14.324 3.46 pCi/g 30 - 110 %

Data Package ID: UR0812212-1

Page 12 of 17Saturday, March 07, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.08 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: C-JS-02-5-7

Lab ID: 0812212-13

Date Analyzed: 25-Feb-09

Date Collected: 01-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-2

Run ID: AS090220-2A
QCBatchID: AS090220-2-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0293.3 +/- 0.6213966-29-5 0.1

U-235 0.0470.20 +/- 0.08215117-96-1 0.1

U-238 0.0354.0 +/- 0.727440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 79.24.186 3.31 pCi/g 30 - 110 %

Data Package ID: UR0812212-1

Page 13 of 17Saturday, March 07, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.05 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: EM-H22-0-1

Lab ID: 0812212-14

Date Analyzed: 25-Feb-09

Date Collected: 30-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-2

Run ID: AS090220-2A
QCBatchID: AS090220-2-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0451.9 +/- 0.3713966-29-5 0.1

U-235 LT0.0490.096 +/- 0.05615117-96-1 0.1

U-238 0.0371.9 +/- 0.397440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 79.74.309 3.43 pCi/g 30 - 110 %

Data Package ID: UR0812212-1

Page 14 of 17Saturday, March 07, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: EM-H22-1-3

Lab ID: 0812212-15

Date Analyzed: 25-Feb-09

Date Collected: 30-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-2

Run ID: AS090220-2A
QCBatchID: AS090220-2-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0621.5 +/- 0.3113966-29-5 0.1

U-235 U0.0550.055 +/- 0.04415117-96-1 0.1

U-238 0.0501.3 +/- 0.287440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 82.34.494 3.70 pCi/g 30 - 110 %

Data Package ID: UR0812212-1

Page 15 of 17Saturday, March 07, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: C-JS-03-0-1

Lab ID: 0812212-16

Date Analyzed: 25-Feb-09

Date Collected: 04-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-2

Run ID: AS090220-2A
QCBatchID: AS090220-2-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0451.9 +/- 0.3813966-29-5 0.1

U-235 0.0180.12 +/- 0.05915117-96-1 0.1

U-238 0.0361.9 +/- 0.387440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 87.24.423 3.86 pCi/g 30 - 110 %

Data Package ID: UR0812212-1

Page 16 of 17Saturday, March 07, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.06 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: C-JS-03-1-3

Lab ID: 0812212-17

Date Analyzed: 25-Feb-09

Date Collected: 04-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-2

Run ID: AS090220-2A
QCBatchID: AS090220-2-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0461.9 +/- 0.3713966-29-5 0.1

U-235 0.0410.14 +/- 0.06615117-96-1 0.1

U-238 0.0342.0 +/- 0.397440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 88.64.269 3.78 pCi/g 30 - 110 %

Data Package ID: UR0812212-1

Page 17 of 17Saturday, March 07, 2009Date Printed:
LIMS Version:  6.249A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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           ALS Paragon 

 

 
Gamma Spectroscopy 

Case Narrative 
 

Freeport McMoRan Sierrita 
FMI-VRP 

Work Order Number:  0812212 
 
1. The following report consists of analytical results and supporting documentation for 17 soil samples 

received by ALS Paragon on 12/20/08. 
 
2. These samples were prepared according to procedure SOP739R9.  Samples 0812212-1, -3, -5, -9, -12, 

and -14 were sealed in steel cans on 12/30/08 and 01/02/09, respectively, and stored for at least 21 
days to allow 222Rn to approach equilibrium with its progeny.  The degree of in-growth achieved prior 
to analysis on 01/21/09 and 01/23/09 is at least 97.78%.  Conservatively assuming a radon emanation 
efficiency of approximately 50%, the effective radon progeny in-growth for these samples would be 
greater than 98.89%.  

 
3. The samples were analyzed for the presence of gamma emitting radionuclides according to procedure 

SOP713R10.  The analyses were completed on 01/26/09. 
 
4. The results for these samples are reported on a “Dry Weight” basis in units of pCi/gram. 
 
5. Sample volume was insufficient to allow preparation of duplicates in batches GS090106-6 and 

GS090109-6.  Duplicate analyses of samples 0812212-2 and -14 were performed in lieu of prepared 
duplicates. 

 
6. ALS Paragon has observed a reproducible low bias in 226Ra results (about -30% for the geometry in 

question) when using a mixed gamma source for the calibration of HPGe detectors for solid samples.  
This bias is eliminated by calibration using a NIST traceable 226Ra source in the same geometry and 
configuration as the samples.  This is applicable for samples 0812212-1, -3, -5, -9, -12, and -14.  

 
7. The library used for calibration and analysis employs multiple peaks for the 226Ra progeny, 214Pb (352 

and 295 keV) and 214Bi (609 and 1120 keV).  Using these peaks avoids the use of the problematic 
226Ra photo-peak at 186 keV, which suffers from poorly resolvable interference from 235U at the same 
energy.  Final activity results for 226Ra are calculated, using the uncertainty-weighted mean of the 
activities for the four photo-peaks, by the Seeker gamma spectroscopy software assuming secular 
equilibrium.  This is applicable for samples 0812212-1, -3, -5, -9, -12, and -14. 
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Paragon OrderNum: 0812212
Client Name: Freeport McMoRan Sierrita

Client Project Name: FMI-VRP
Client Project Number:

Client PO Number: OJ08VT

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Paragon

0812212-1CS-JS-05-0-1 SOIL 27-Aug-08 13:28
0812212-2CS-JS-05-1-3D SOIL 27-Aug-08 13:28
0812212-3CS-JS-06-0-1 SOIL 27-Aug-08 13:48
0812212-4EM-JS-02-0-1 SOIL 01-Aug-08 9:17
0812212-5EM-JS-01-0-1 SOIL 01-Aug-08 9:43
0812212-6EM-JS-01-1-3 SOIL 01-Aug-08 9:43
0812212-7EM-M26-0-1 SOIL 01-Aug-08 9:56
0812212-8EM-M26-1-3 SOIL 01-Aug-08 9:56
0812212-9EM-M26-5-7 SOIL 01-Aug-08 10:04
0812212-10C-JS-01-0-1 SOIL 01-Aug-08 12:39
0812212-11C-JS-01-1-3 SOIL 01-Aug-08 13:39
0812212-12C-JS-02-1-3 SOIL 01-Aug-08 12:56
0812212-13C-JS-02-5-7 SOIL 01-Aug-08 13:02
0812212-14EM-H22-0-1 SOIL 30-Jul-08 9:37
0812212-15EM-H22-1-3 SOIL 30-Jul-08 9:37
0812212-16C-JS-03-0-1 SOIL 04-Aug-08 10:25
0812212-17C-JS-03-1-3 SOIL 04-Aug-08 10:31

Page 1 of 1
Saturday, February 14, 2009Date Printed:LIMS Version:  6.244A

ALS Paragon

3



4



5



6



7



8



Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
Ra-228

Final Aliquot: 94.1 g

Library:
Count Time: 45 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Lab ID: GS090106-3MB

Date Analyzed: 13-Jan-09

Date Collected: 31-Dec-08

Sample Matrix: SOIL

Date Prepared: 31-Dec-08

Prep Batch: GS090106-3

Run ID: GS090106-3A
QCBatchID: GS090106-3-1 Result Units: pCi/g

File Name:090060d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 U0.590.20 +/- 0.34 1

Data Package ID: GSS0812212-1

Page 1 of 6Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
RA226.LIB

Final Aliquot: 171 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Lab ID: GS090109-5MB

Date Analyzed: 21-Jan-09

Date Collected: 30-Dec-08

Sample Matrix: SOIL

Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1 Result Units: pCi/g

File Name:090133d03A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 U0.41-0.048 +/- 0.21 1

Data Package ID: GSS0812212-1

Page 2 of 6Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
RA228.LIB

Final Aliquot: 171 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Lab ID: GS090109-5MB

Date Analyzed: 21-Jan-09

Date Collected: 30-Dec-08

Sample Matrix: SOIL

Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1 Result Units: pCi/g

File Name:090133d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 U0.83-0.14 +/- 0.40 1

Data Package ID: GSS0812212-1

Page 3 of 6Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
Ra-226

Final Aliquot: 191 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Lab ID: GS090109-6MB

Date Analyzed: 23-Jan-09

Date Collected: 02-Jan-09

Sample Matrix: SOIL

Date Prepared: 02-Jan-09

Prep Batch: GS090109-6

Run ID: GS090109-6A
QCBatchID: GS090109-6-1 Result Units: pCi/g

File Name:090107d04A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 U0.34-0.0088 +/- 0.18 1

Data Package ID: GSS0812212-1

Page 4 of 6Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
RA228.LIB

Final Aliquot: 84.5 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Lab ID: GS090106-6MB

Date Analyzed: 21-Jan-09

Date Collected: 31-Dec-08

Sample Matrix: SOIL

Date Prepared: 31-Dec-08

Prep Batch: GS090106-6

Run ID: GS090106-6A
QCBatchID: GS090106-6-1 Result Units: pCi/g

File Name:090115d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 U0.720.27 +/- 0.42 1

Data Package ID: GSS0812212-1

Page 5 of 6Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
Ra-228

Final Aliquot: 191 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Lab ID: GS090109-6MB

Date Analyzed: 23-Jan-09

Date Collected: 02-Jan-09

Sample Matrix: SOIL

Date Prepared: 02-Jan-09

Prep Batch: GS090109-6

Run ID: GS090109-6A
QCBatchID: GS090109-6-1 Result Units: pCi/g

File Name:090107d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 U0.570.16 +/- 0.32 1

Data Package ID: GSS0812212-1

Page 6 of 6Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

ANALYTICAL

Final Aliquot: 100 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Lab ID: GS090106-3LCS

Date Analyzed: 13-Jan-09

Date Collected: 31-Dec-08

Sample Matrix: SOIL

Date Prepared: 31-Dec-08

Prep Batch: GS090106-3

Run ID: GS090106-3A
QCBatchID: GS090106-3-1 Result Units: pCi/g

File Name:090067d03

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Am-241 1020 120 14.2 P986 103 85 - 115+/-14596-10-2

Co-60 454 53.2 1.41 P457 99.3 85 - 115+/-10198-40-0

Cs-137 404 47.4 1.87 P374 108 85 - 115+/-10045-97-3

Data Package ID: GSS0812212-1

Page 1 of 6Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

ANALYTICAL

Final Aliquot: 100 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Lab ID: GS090106-6LCS

Date Analyzed: 21-Jan-09

Date Collected: 31-Dec-08

Sample Matrix: SOIL

Date Prepared: 31-Dec-08

Prep Batch: GS090106-6

Run ID: GS090106-6A
QCBatchID: GS090106-6-1 Result Units: pCi/g

File Name:090080d04

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Am-241 1070 126 10.6 P986 108 85 - 115+/-14596-10-2

Co-60 464 54.4 1.35 P456 102 85 - 115+/-10198-40-0

Cs-137 391 45.8 1.69 P374 105 85 - 115+/-10045-97-3

Data Package ID: GSS0812212-1

Page 2 of 6Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Lab ID: GS090109-5ALCS

Date Analyzed: 21-Jan-09

Date Collected: 30-Dec-08

Sample Matrix: SOIL

Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1 Result Units: pCi/g

File Name:090122d02

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 452 53.0 2.54 P,M3470 96.2 85 - 115+/-13982-63-3

Data Package ID: GSS0812212-1

Page 3 of 6Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

ANALYTICAL

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Lab ID: GS090109-5LCS

Date Analyzed: 21-Jan-09

Date Collected: 30-Dec-08

Sample Matrix: SOIL

Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1 Result Units: pCi/g

File Name:090076d04

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Am-241 467 55.3 7.35 P462 101 85 - 115+/-14596-10-2

Co-60 208 24.4 0.792 P214 97.3 85 - 115+/-10198-40-0

Cs-137 181 21.3 1.18 P175 103 85 - 115+/-10045-97-3

Data Package ID: GSS0812212-1

Page 4 of 6Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Lab ID: GS090109-6ALCS

Date Analyzed: 26-Jan-09

Date Collected: 02-Jan-09

Sample Matrix: SOIL

Date Prepared: 02-Jan-09

Prep Batch: GS090109-6

Run ID: GS090109-6A
QCBatchID: GS090109-6-1 Result Units: pCi/g

File Name:090111d04

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 449 52.6 2.50 P,M3470 95.5 85 - 115+/-13982-63-3

Data Package ID: GSS0812212-1

Page 5 of 6Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

ANALYTICAL

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Lab ID: GS090109-6LCS

Date Analyzed: 26-Jan-09

Date Collected: 02-Jan-09

Sample Matrix: SOIL

Date Prepared: 02-Jan-09

Prep Batch: GS090109-6

Run ID: GS090109-6A
QCBatchID: GS090109-6-1 Result Units: pCi/g

File Name:090112d04

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Am-241 475 56.3 7.11 P462 103 85 - 115+/-14596-10-2

Co-60 209 24.6 0.818 P213 98.0 85 - 115+/-10198-40-0

Cs-137 183 21.6 1.18 P175 105 85 - 115+/-10045-97-3

Data Package ID: GSS0812212-1

Page 6 of 6Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon

20



Gamma Spectroscopy Results
PAI 713 Rev 10

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 177 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: EM-H22-0-1

Lab ID: 0812212-14DUP

Date Analyzed: 26-Jan-09

Date Collected: 30-Jul-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 02-Jan-09

Prep Batch: GS090109-6

Run ID: GS090109-6A
QCBatchID: GS090109-6-1

Result Units: pCi/g
File Name:090110d04A

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-226 0.12 2.13 G13982-63-3 1.9 +/- 0.371.8 +/- 0.38

Data Package ID: GSS0812212-1

Page 1 of 3Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 115 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: CS-JS-05-1-3D

Lab ID: 0812212-2DUP

Date Analyzed: 21-Jan-09

Date Collected: 27-Aug-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-6

Run ID: GS090106-6A
QCBatchID: GS090106-6-1

Result Units: pCi/g
File Name:090110d09

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-228 1.03 2.13 G15262-20-1 1.7 +/- 0.572.6 +/- 0.61

Data Package ID: GSS0812212-1

Page 2 of 3Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 177 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: EM-H22-0-1

Lab ID: 0812212-14DUP

Date Analyzed: 26-Jan-09

Date Collected: 30-Jul-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 02-Jan-09

Prep Batch: GS090109-6

Run ID: GS090109-6A
QCBatchID: GS090109-6-1

Result Units: pCi/g
File Name:090110d04

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-228 0.77 2.13 M3,G,TI15262-20-1 1.3 +/- 0.582.0 +/- 0.60

Data Package ID: GSS0812212-1

Page 3 of 3Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 212 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: CS-JS-05-0-1

Lab ID: 0812212-1

Date Analyzed: 21-Jan-09

Date Collected: 27-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1

Result Units: pCi/g
File Name:090121d02A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.442.1 +/- 0.3713982-63-3 1

Data Package ID: GSS0812212-1

Page 1 of 23Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 212 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: CS-JS-05-0-1

Lab ID: 0812212-1

Date Analyzed: 21-Jan-09

Date Collected: 27-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1

Result Units: pCi/g
File Name:090121d02

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 TI0.692.4 +/- 0.6415262-20-1 1

Data Package ID: GSS0812212-1

Page 2 of 23Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 115 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: CS-JS-05-1-3D

Lab ID: 0812212-2

Date Analyzed: 21-Jan-09

Date Collected: 27-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-6

Run ID: GS090106-6A
QCBatchID: GS090106-6-1

Result Units: pCi/g
File Name:090153d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 G0.912.6 +/- 0.6115262-20-1 1

Data Package ID: GSS0812212-1

Page 3 of 23Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Sample Duplicate Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 115 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: CS-JS-05-1-3D

Lab ID: 0812212-2DUP

Date Analyzed: 21-Jan-09

Date Collected: 27-Aug-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-6

Run ID: GS090106-6A
QCBatchID: GS090106-6-1

Result Units: pCi/g
File Name:090110d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 G0.881.7 +/- 0.57 1

Data Package ID: GSS0812212-1

Page 1 of 3Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 216 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: CS-JS-06-0-1

Lab ID: 0812212-3

Date Analyzed: 23-Jan-09

Date Collected: 27-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 02-Jan-09

Prep Batch: GS090109-6

Run ID: GS090109-6A
QCBatchID: GS090109-6-1

Result Units: pCi/g
File Name:090106d04A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.391.7 +/- 0.3313982-63-3 1

Data Package ID: GSS0812212-1

Page 4 of 23Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 216 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: CS-JS-06-0-1

Lab ID: 0812212-3

Date Analyzed: 23-Jan-09

Date Collected: 27-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 02-Jan-09

Prep Batch: GS090109-6

Run ID: GS090109-6A
QCBatchID: GS090109-6-1

Result Units: pCi/g
File Name:090106d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 0.651.5 +/- 0.4415262-20-1 1

Data Package ID: GSS0812212-1

Page 5 of 23Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 85.5 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: EM-JS-02-0-1

Lab ID: 0812212-4

Date Analyzed: 21-Jan-09

Date Collected: 01-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-6

Run ID: GS090106-6A
QCBatchID: GS090106-6-1

Result Units: pCi/g
File Name:090105d07

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,TI1.53.7 +/- 0.9615262-20-1 1

Data Package ID: GSS0812212-1

Page 6 of 23Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 175 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: EM-JS-01-0-1

Lab ID: 0812212-5

Date Analyzed: 21-Jan-09

Date Collected: 01-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1

Result Units: pCi/g
File Name:090132d03A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 G0.552.7 +/- 0.4813982-63-3 1

Data Package ID: GSS0812212-1

Page 7 of 23Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 175 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: EM-JS-01-0-1

Lab ID: 0812212-5

Date Analyzed: 21-Jan-09

Date Collected: 01-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1

Result Units: pCi/g
File Name:090132d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G1.21.8 +/- 0.6015262-20-1 1

Data Package ID: GSS0812212-1

Page 8 of 23Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 87.0 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: EM-JS-01-1-3

Lab ID: 0812212-6

Date Analyzed: 21-Jan-09

Date Collected: 01-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-6

Run ID: GS090106-6A
QCBatchID: GS090106-6-1

Result Units: pCi/g
File Name:090109d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,TI1.22.8 +/- 0.8415262-20-1 1

Data Package ID: GSS0812212-1

Page 9 of 23Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 83.9 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: EM-M26-0-1

Lab ID: 0812212-7

Date Analyzed: 21-Jan-09

Date Collected: 01-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-6

Run ID: GS090106-6A
QCBatchID: GS090106-6-1

Result Units: pCi/g
File Name:090111d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.12.2 +/- 0.8315262-20-1 1

Data Package ID: GSS0812212-1

Page 10 of 23Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 74.8 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: EM-M26-1-3

Lab ID: 0812212-8

Date Analyzed: 21-Jan-09

Date Collected: 01-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-6

Run ID: GS090106-6A
QCBatchID: GS090106-6-1

Result Units: pCi/g
File Name:090077d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 G0.961.7 +/- 0.5615262-20-1 1

Data Package ID: GSS0812212-1

Page 11 of 23Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 156 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: EM-M26-5-7

Lab ID: 0812212-9

Date Analyzed: 21-Jan-09

Date Collected: 01-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1

Result Units: pCi/g
File Name:090075d04A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 G0.582.7 +/- 0.4913982-63-3 1

Data Package ID: GSS0812212-1

Page 12 of 23Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 156 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: EM-M26-5-7

Lab ID: 0812212-9

Date Analyzed: 21-Jan-09

Date Collected: 01-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 30-Dec-08

Prep Batch: GS090109-5

Run ID: GS090109-5A
QCBatchID: GS090109-5-1

Result Units: pCi/g
File Name:090075d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.02.9 +/- 0.7915262-20-1 1

Data Package ID: GSS0812212-1

Page 13 of 23Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

37



Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 74.9 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: C-JS-01-0-1

Lab ID: 0812212-10

Date Analyzed: 21-Jan-09

Date Collected: 01-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-6

Run ID: GS090106-6A
QCBatchID: GS090106-6-1

Result Units: pCi/g
File Name:090112d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.12.1 +/- 0.7715262-20-1 1

Data Package ID: GSS0812212-1

Page 14 of 23Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 84.1 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: C-JS-01-1-3

Lab ID: 0812212-11

Date Analyzed: 21-Jan-09

Date Collected: 01-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-6

Run ID: GS090106-6A
QCBatchID: GS090106-6-1

Result Units: pCi/g
File Name:090078d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.12.2 +/- 0.6915262-20-1 1

Data Package ID: GSS0812212-1

Page 15 of 23Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 172 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: C-JS-02-1-3

Lab ID: 0812212-12

Date Analyzed: 23-Jan-09

Date Collected: 01-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 02-Jan-09

Prep Batch: GS090109-6

Run ID: GS090109-6A
QCBatchID: GS090109-6-1

Result Units: pCi/g
File Name:090164d02A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 G0.422.3 +/- 0.4113982-63-3 1

Data Package ID: GSS0812212-1

Page 16 of 23Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 172 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: C-JS-02-1-3

Lab ID: 0812212-12

Date Analyzed: 23-Jan-09

Date Collected: 01-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 02-Jan-09

Prep Batch: GS090109-6

Run ID: GS090109-6A
QCBatchID: GS090109-6-1

Result Units: pCi/g
File Name:090164d02

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 G0.941.8 +/- 0.5615262-20-1 1

Data Package ID: GSS0812212-1

Page 17 of 23Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 70.5 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: C-JS-02-5-7

Lab ID: 0812212-13

Date Analyzed: 21-Jan-09

Date Collected: 01-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-6

Run ID: GS090106-6A
QCBatchID: GS090106-6-1

Result Units: pCi/g
File Name:090113d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G1.35.2 +/- 1.215262-20-1 1

Data Package ID: GSS0812212-1

Page 18 of 23Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 177 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: EM-H22-0-1

Lab ID: 0812212-14

Date Analyzed: 23-Jan-09

Date Collected: 30-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 02-Jan-09

Prep Batch: GS090109-6

Run ID: GS090109-6A
QCBatchID: GS090109-6-1

Result Units: pCi/g
File Name:090157d03A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 G0.531.8 +/- 0.3813982-63-3 1

Data Package ID: GSS0812212-1

Page 19 of 23Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Sample Duplicate Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 177 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: EM-H22-0-1

Lab ID: 0812212-14DUP

Date Analyzed: 26-Jan-09

Date Collected: 30-Jul-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 02-Jan-09

Prep Batch: GS090109-6

Run ID: GS090109-6A
QCBatchID: GS090109-6-1

Result Units: pCi/g
File Name:090110d04A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 G0.431.9 +/- 0.37 1

Data Package ID: GSS0812212-1

Page 2 of 3Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 177 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: EM-H22-0-1

Lab ID: 0812212-14

Date Analyzed: 23-Jan-09

Date Collected: 30-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 02-Jan-09

Prep Batch: GS090109-6

Run ID: GS090109-6A
QCBatchID: GS090109-6-1

Result Units: pCi/g
File Name:090157d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 G0.902.0 +/- 0.6015262-20-1 1

Data Package ID: GSS0812212-1

Page 20 of 23Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Sample Duplicate Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 177 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: EM-H22-0-1

Lab ID: 0812212-14DUP

Date Analyzed: 26-Jan-09

Date Collected: 30-Jul-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 02-Jan-09

Prep Batch: GS090109-6

Run ID: GS090109-6A
QCBatchID: GS090109-6-1

Result Units: pCi/g
File Name:090110d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 M3,G,TI1.11.3 +/- 0.58 1

Data Package ID: GSS0812212-1

Page 3 of 3Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 86.2 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: EM-H22-1-3

Lab ID: 0812212-15

Date Analyzed: 21-Jan-09

Date Collected: 30-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-6

Run ID: GS090106-6A
QCBatchID: GS090106-6-1

Result Units: pCi/g
File Name:090079d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 TI0.821.0 +/- 0.6315262-20-1 1

Data Package ID: GSS0812212-1

Page 21 of 23Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 79.1 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: C-JS-03-0-1

Lab ID: 0812212-16

Date Analyzed: 21-Jan-09

Date Collected: 04-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-6

Run ID: GS090106-6A
QCBatchID: GS090106-6-1

Result Units: pCi/g
File Name:090114d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.21.8 +/- 0.8015262-20-1 1

Data Package ID: GSS0812212-1

Page 22 of 23Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 78.2 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812212

Field ID: C-JS-03-1-3

Lab ID: 0812212-17

Date Analyzed: 13-Jan-09

Date Collected: 04-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-3

Run ID: GS090106-3A
QCBatchID: GS090106-3-1

Result Units: pCi/g
File Name:090024d08

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.11.9 +/- 0.6915262-20-1 1

Data Package ID: GSS0812212-1

Page 23 of 23Saturday, February 14, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Paragon OrderNum: 0812251
Client Name: Freeport McMoRan Sierrita

Client Project Name: FMI-VRP
Client Project Number:

Client PO Number: OJ08VT

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Paragon

0812251-1ST-SB04 60-80 SOIL 05-Oct-08 13:17
0812251-10ST-SB03 200-210 SOIL 03-Oct-08 12:52
0812251-11ST-SB04 20-40 SOIL 05-Oct-08 12:27
0812251-12ST-SB06 180-200 SOIL 24-Oct-08 9:27
0812251-13ST-SB06 200-220 SOIL 24-Oct-08 11:47
0812251-14ET-SB02 20-40 SOIL 19-Sep-08 10:25
0812251-15ST-SB06 0-20 SOIL 21-Oct-08 11:48
0812251-16ST-SB06 140-160 SOIL 23-Oct-08 13:37
0812251-17ET-SB02 60-80 SOIL 19-Sep-08 15:43
0812251-18ET-SB02 80-100 SOIL 19-Sep-08 16:32
0812251-19ST-SB01 20-40 SOIL 24-Sep-08 9:07
0812251-2ST-SB01 180-200 SOIL 25-Sep-08 17:12
0812251-20ST-SB06 40-60 SOIL 22-Oct-08 9:07
0812251-21EM-JS-02-1-3 SOIL 01-Aug-08 9:17
0812251-22ST-SB01 60-80 SOIL 24-Sep-08 11:07
0812251-23ST-SB06 240-260 SOIL 25-Oct-08 10:12
0812251-24OD-SD-05-1.5-3.0 SOIL 29-Jul-08
0812251-25CP-Q09-0-1 SOIL 23-Jul-08
0812251-26OD-JS-01-1-3 SOIL 29-Jul-08
0812251-27OD-JS-02-5-7 SOIL 29-Jul-08
0812251-28L70791-10 SOIL 28-Jul-08
0812251-29L70819-11 SOIL 29-Jul-08
0812251-3ST-SB04 40-60 SOIL 05-Oct-08 12:57
0812251-4ST-SB01 100-120 SOIL 25-Sep-08 9:22
0812251-5ST-SB01 120-140 SOIL 25-Sep-08 10:37
0812251-6ST-SB01 80-100 SOIL 24-Sep-08 12:57
0812251-7ST-SB01 160-180 SOIL 25-Sep-08 16:27

Page 1 of 2 Paragon Analytics Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

2



Paragon OrderNum: 0812251
Client Name: Freeport McMoRan Sierrita

Client Project Name: FMI-VRP
Client Project Number:

Client PO Number: OJ08VT

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Paragon

0812251-8ST-SB04 0-20 SOIL 05-Oct-08 12:07
0812251-9ST-SB04 80-100 SOIL 05-Oct-08 13:37

Page 2 of 2 Paragon Analytics Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

3
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Ra-226 by Radon Emanation - Method 903.1

PAI 783 Rev 8Method Blank Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.05 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Lab ID: RE090220-4MB

Date Analyzed: 05-Mar-09

Date Collected: 20-Feb-09

Sample Matrix: SOIL

Date Prepared: 20-Feb-09

Prep Batch: RE090220-4

Run ID: RE090220-4A
QCBatchID: RE090220-4-1 Result Units: pCi/g

File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 783 Rev 8

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 U0.42-0.12 +/- 0.20 1

Data Package ID: RE0812251-1

Page 1 of 2Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1

PAI 783 Rev 8Method Blank Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.05 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Lab ID: RE090220-5MB

Date Analyzed: 11-Mar-09

Date Collected: 20-Feb-09

Sample Matrix: SOIL

Date Prepared: 20-Feb-09

Prep Batch: RE090220-5

Run ID: RE090220-5A
QCBatchID: RE090220-5-1 Result Units: pCi/g

File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 783 Rev 8

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 U0.48-0.26 +/- 0.23 1

Data Package ID: RE0812251-1

Page 2 of 2Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.05 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Lab ID: RE090220-4LCS

Date Analyzed: 05-Mar-09

Date Collected: 20-Feb-09

Sample Matrix: SOIL

Date Prepared: 20-Feb-09

Prep Batch: RE090220-4

Run ID: RE090220-4A
QCBatchID: RE090220-4-1 Result Units: pCi/g

File Name:Manual Entry

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 44.3 8.18 0.223 P42.8 104 57 - 126+/-13982-63-3

Data Package ID: RE0812251-1

Page 1 of 2Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.05 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Lab ID: RE090220-5LCS

Date Analyzed: 11-Mar-09

Date Collected: 20-Feb-09

Sample Matrix: SOIL

Date Prepared: 20-Feb-09

Prep Batch: RE090220-5

Run ID: RE090220-5A
QCBatchID: RE090220-5-1 Result Units: pCi/g

File Name:Manual Entry

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 50.8 9.25 0.522 P42.9 118 57 - 126+/-13982-63-3

Data Package ID: RE0812251-1

Page 2 of 2Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon

12



Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Matrix Spike Results

Prep SOP: PAI 783
Final Aliquot: 1.03 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB06 240-260

Lab ID: 0812251-23MS

Date Analyzed: 11-Mar-09

Date Collected: 25-Oct-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-5

Run ID: RE090220-5A
QCBatchID: RE090220-5-1

Result Units: pCi/g
File Name:Manual Entry

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Target 
Nuclide

Matrix 
Spike 

Lab 
Qualifier

Spike 
Added

Control
 Limits

Sample 
Results

MDC % RecCASNO

Ra-226 34.5 1.4 0.265 P43.4 57 - 12676.213982-63-3

Data Package ID: RE0812251-1

Page 1 of 1Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Comments:
Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

N - Matrix Spike Recovery outside control limits

Y1 - Chemical Yield in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

P - Matrix Spike Recovery within control limits

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Duplicate Sample Results (DER)

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.02 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB01 80-100

Lab ID: 0812251-6DUP

Date Analyzed: 05-Mar-09

Date Collected: 24-Sep-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-4

Run ID: RE090220-4A
QCBatchID: RE090220-4-1

Result Units: pCi/g
File Name:Manual Entry

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-226 0.10 2.1313982-63-3 1.5 +/- 0.571.5 +/- 0.50

Data Package ID: RE0812251-1

Page 1 of 2Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Duplicate Sample Results (DER)

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.03 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ET-SB02 60-80

Lab ID: 0812251-17DUP

Date Analyzed: 05-Mar-09

Date Collected: 19-Sep-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-5

Run ID: RE090220-5A
QCBatchID: RE090220-5-1

Result Units: pCi/g
File Name:Manual Entry

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-226 0.32 2.1313982-63-3 1.2 +/- 0.451.1 +/- 0.38

Data Package ID: RE0812251-1

Page 2 of 2Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.06 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB01 100-120

Lab ID: 0812251-4

Date Analyzed: 05-Mar-09

Date Collected: 25-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-4

Run ID: RE090220-4A
QCBatchID: RE090220-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.711.6 +/- 0.6913982-63-3 1

Data Package ID: RE0812251-1

Page 1 of 22Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.02 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB01 120-140

Lab ID: 0812251-5

Date Analyzed: 05-Mar-09

Date Collected: 25-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-4

Run ID: RE090220-4A
QCBatchID: RE090220-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.563.8 +/- 1.113982-63-3 1

Data Package ID: RE0812251-1

Page 2 of 22Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.05 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB01 80-100

Lab ID: 0812251-6

Date Analyzed: 05-Mar-09

Date Collected: 24-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-4

Run ID: RE090220-4A
QCBatchID: RE090220-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.341.5 +/- 0.5013982-63-3 1

Data Package ID: RE0812251-1

Page 3 of 22Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Duplicate Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.02 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB01 80-100

Lab ID: 0812251-6DUP

Date Analyzed: 05-Mar-09

Date Collected: 24-Sep-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-4

Run ID: RE090220-4A
QCBatchID: RE090220-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 0.501.5 +/- 0.57 1

Data Package ID: RE0812251-1

Page 1 of 2Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13

19



Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.07 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB01 160-180

Lab ID: 0812251-7

Date Analyzed: 05-Mar-09

Date Collected: 25-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-4

Run ID: RE090220-4A
QCBatchID: RE090220-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 LT0.170.76 +/- 0.3013982-63-3 1

Data Package ID: RE0812251-1

Page 4 of 22Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.08 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB03 200-210

Lab ID: 0812251-10

Date Analyzed: 05-Mar-09

Date Collected: 03-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-4

Run ID: RE090220-4A
QCBatchID: RE090220-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.641.1 +/- 0.5513982-63-3 1

Data Package ID: RE0812251-1

Page 5 of 22Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB04 20-40

Lab ID: 0812251-11

Date Analyzed: 05-Mar-09

Date Collected: 05-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-4

Run ID: RE090220-4A
QCBatchID: RE090220-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.421.9 +/- 0.5913982-63-3 1

Data Package ID: RE0812251-1

Page 6 of 22Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.08 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB06 180-200

Lab ID: 0812251-12

Date Analyzed: 05-Mar-09

Date Collected: 24-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-4

Run ID: RE090220-4A
QCBatchID: RE090220-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.371.4 +/- 0.4713982-63-3 1

Data Package ID: RE0812251-1

Page 7 of 22Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.08 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ET-SB02 20-40

Lab ID: 0812251-14

Date Analyzed: 05-Mar-09

Date Collected: 19-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-5

Run ID: RE090220-5A
QCBatchID: RE090220-5-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.0992.5 +/- 0.7513982-63-3 1

Data Package ID: RE0812251-1

Page 8 of 22Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon

24



Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.08 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB06 0-20

Lab ID: 0812251-15

Date Analyzed: 05-Mar-09

Date Collected: 21-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-5

Run ID: RE090220-5A
QCBatchID: RE090220-5-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.402.3 +/- 0.6913982-63-3 1

Data Package ID: RE0812251-1

Page 9 of 22Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.02 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB06 140-160

Lab ID: 0812251-16

Date Analyzed: 05-Mar-09

Date Collected: 23-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-5

Run ID: RE090220-5A
QCBatchID: RE090220-5-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.381.9 +/- 0.5313982-63-3 1

Data Package ID: RE0812251-1

Page 10 of 22Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.09 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ET-SB02 60-80

Lab ID: 0812251-17

Date Analyzed: 05-Mar-09

Date Collected: 19-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-5

Run ID: RE090220-5A
QCBatchID: RE090220-5-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.301.1 +/- 0.3813982-63-3 1

Data Package ID: RE0812251-1

Page 11 of 22Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Duplicate Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.03 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ET-SB02 60-80

Lab ID: 0812251-17DUP

Date Analyzed: 05-Mar-09

Date Collected: 19-Sep-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-5

Run ID: RE090220-5A
QCBatchID: RE090220-5-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 0.321.2 +/- 0.45 1

Data Package ID: RE0812251-1

Page 2 of 2Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ET-SB02 80-100

Lab ID: 0812251-18

Date Analyzed: 05-Mar-09

Date Collected: 19-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-5

Run ID: RE090220-5A
QCBatchID: RE090220-5-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.381.1 +/- 0.4113982-63-3 1

Data Package ID: RE0812251-1

Page 12 of 22Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.06 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB01 20-40

Lab ID: 0812251-19

Date Analyzed: 05-Mar-09

Date Collected: 24-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-5

Run ID: RE090220-5A
QCBatchID: RE090220-5-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.301.9 +/- 0.5413982-63-3 1

Data Package ID: RE0812251-1

Page 13 of 22Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: EM-JS-02-1-3

Lab ID: 0812251-21

Date Analyzed: 05-Mar-09

Date Collected: 01-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-5

Run ID: RE090220-5A
QCBatchID: RE090220-5-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.443.0 +/- 0.8113982-63-3 1

Data Package ID: RE0812251-1

Page 14 of 22Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.06 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB01 60-80

Lab ID: 0812251-22

Date Analyzed: 05-Mar-09

Date Collected: 24-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-5

Run ID: RE090220-5A
QCBatchID: RE090220-5-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.442.3 +/- 0.6613982-63-3 1

Data Package ID: RE0812251-1

Page 15 of 22Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon

32



Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.02 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB06 240-260

Lab ID: 0812251-23

Date Analyzed: 05-Mar-09

Date Collected: 25-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-5

Run ID: RE090220-5A
QCBatchID: RE090220-5-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.361.4 +/- 0.4813982-63-3 1

Data Package ID: RE0812251-1

Page 16 of 22Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.08 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: OD-SD-05-1.5-3.0

Lab ID: 0812251-24

Date Analyzed: 11-Mar-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-5

Run ID: RE090220-5A
QCBatchID: RE090220-5-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.771.5 +/- 0.6813982-63-3 1

Data Package ID: RE0812251-1

Page 17 of 22Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: CP-Q09-0-1

Lab ID: 0812251-25

Date Analyzed: 11-Mar-09

Date Collected: 23-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-5

Run ID: RE090220-5A
QCBatchID: RE090220-5-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 U0.820.64 +/- 0.5413982-63-3 1

Data Package ID: RE0812251-1

Page 18 of 22Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.09 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: OD-JS-01-1-3

Lab ID: 0812251-26

Date Analyzed: 11-Mar-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-5

Run ID: RE090220-5A
QCBatchID: RE090220-5-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.371.5 +/- 0.4613982-63-3 1

Data Package ID: RE0812251-1

Page 19 of 22Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.05 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: OD-JS-02-5-7

Lab ID: 0812251-27

Date Analyzed: 11-Mar-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-5

Run ID: RE090220-5A
QCBatchID: RE090220-5-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.422.2 +/- 0.6013982-63-3 1

Data Package ID: RE0812251-1

Page 20 of 22Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: L70791-10

Lab ID: 0812251-28

Date Analyzed: 11-Mar-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-5

Run ID: RE090220-5A
QCBatchID: RE090220-5-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 LT0.580.61 +/- 0.4013982-63-3 1

Data Package ID: RE0812251-1

Page 21 of 22Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: L70819-11

Lab ID: 0812251-29

Date Analyzed: 11-Mar-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-5

Run ID: RE090220-5A
QCBatchID: RE090220-5-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.761.6 +/- 0.7313982-63-3 1

Data Package ID: RE0812251-1

Page 22 of 22Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Paragon OrderNum: 0812251
Client Name: Freeport McMoRan Sierrita

Client Project Name: FMI-VRP
Client Project Number:

Client PO Number: OJ08VT

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Paragon

0812251-1ST-SB04 60-80 SOIL 05-Oct-08 13:17
0812251-2ST-SB01 180-200 SOIL 25-Sep-08 17:12
0812251-3ST-SB04 40-60 SOIL 05-Oct-08 12:57
0812251-4ST-SB01 100-120 SOIL 25-Sep-08 9:22
0812251-5ST-SB01 120-140 SOIL 25-Sep-08 10:37
0812251-6ST-SB01 80-100 SOIL 24-Sep-08 12:57
0812251-7ST-SB01 160-180 SOIL 25-Sep-08 16:27
0812251-8ST-SB04 0-20 SOIL 05-Oct-08 12:07
0812251-9ST-SB04 80-100 SOIL 05-Oct-08 13:37
0812251-10ST-SB03 200-210 SOIL 03-Oct-08 12:52
0812251-11ST-SB04 20-40 SOIL 05-Oct-08 12:27
0812251-12ST-SB06 180-200 SOIL 24-Oct-08 9:27
0812251-13ST-SB06 200-220 SOIL 24-Oct-08 11:47
0812251-14ET-SB02 20-40 SOIL 19-Sep-08 10:25
0812251-15ST-SB06 0-20 SOIL 21-Oct-08 11:48
0812251-16ST-SB06 140-160 SOIL 23-Oct-08 13:37
0812251-17ET-SB02 60-80 SOIL 19-Sep-08 15:43
0812251-18ET-SB02 80-100 SOIL 19-Sep-08 16:32
0812251-19ST-SB01 20-40 SOIL 24-Sep-08 9:07
0812251-20ST-SB06 40-60 SOIL 22-Oct-08 9:07
0812251-21EM-JS-02-1-3 SOIL 01-Aug-08 9:17
0812251-22ST-SB01 60-80 SOIL 24-Sep-08 11:07
0812251-23ST-SB06 240-260 SOIL 25-Oct-08 10:12
0812251-24OD-SD-05-1.5-3.0 SOIL 29-Jul-08
0812251-25CP-Q09-0-1 SOIL 23-Jul-08
0812251-26OD-JS-01-1-3 SOIL 29-Jul-08
0812251-27OD-JS-02-5-7 SOIL 29-Jul-08
0812251-28L70791-10 SOIL 28-Jul-08
0812251-29L70819-11 SOIL 29-Jul-08

Page 1 of 1
Friday, February 13, 2009Date Printed:LIMS Version:  6.244A

ALS Paragon
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Radium-228 Analysis by GFPC

PAI 724 Rev 10Method Blank Results

Prep SOP: PAI 746 Rev 8
Final Aliquot: 0.504 g

Count Time: 250 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Lab ID: RA090120-2MB

Date Analyzed: 29-Jan-09

Date Collected: 20-Jan-09

Sample Matrix: SOIL

Date Prepared: 20-Jan-09

Prep Batch: RA090120-2

Run ID: RA090120-2A
QCBatchID: RA090120-2-1 Result Units: pCi/g

File Name:RAB0129

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 724 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 U2.3-1.0 +/- 1.1 5

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 91.935480 32600 ug 40 - 110 %

YTTRIUM 61.98713 5400 ug 40 - 110 %

Total 56.9 40 - 110 %

Data Package ID: RA0812251-1

Page 1 of 1Friday, February 13, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Radium-228 Analysis by GFPC
PAI 724 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 746 Rev 8
Final Aliquot: 0.504 g

Count Time: 250 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Lab ID: RA090120-2LCS

Date Analyzed: 29-Jan-09

Date Collected: 20-Jan-09

Sample Matrix: SOIL

Date Prepared: 20-Jan-09

Prep Batch: RA090120-2

Run ID: RA090120-2A
QCBatchID: RA090120-2-1 Result Units: pCi/g

File Name:RAB0129

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-228 45.0 13.5 2.13 P46.5 96.7 70 - 130+/-15262-20-1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 90.036940 33300 ug 40 - 110 %

YTTRIUM 67.78713 5900 ug 40 - 110 %

Total 60.9 40 - 110 %

Data Package ID: RA0812251-1

Page 1 of 1Friday, February 13, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Radium-228 Analysis by GFPC
PAI 724 Rev 10
Sample Results

Prep SOP: PAI 746 Rev 8
Final Aliquot: 0.500 g

Count Time: 250 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: EM-JS-02-1-3

Lab ID: 0812251-21

Date Analyzed: 29-Jan-09

Date Collected: 01-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Jan-09

Prep Batch: RA090120-2

Run ID: RA090120-2A
QCBatchID: RA090120-2-1

Result Units: pCi/g
File Name:RAB0129

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 LT2.34.0 +/- 1.715262-20-1 5

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 87.536670 32100 ug 40 - 110 %

YTTRIUM 68.78713 5990 ug 40 - 110 %

Total 60.2 40 - 110 %

Data Package ID: RA0812251-1

Page 1 of 1Friday, February 13, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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           ALS Paragon 

 

 
Isotopic Uranium 

Case Narrative 
 

Freeport McMoRan Sierrita 
FMI-VRP 

Work Order Number:  0812251 
 
1. This report consists of the analytical results for 29 soil samples received by ALS Paragon on 

12/30/2008. 
 
2. These samples were prepared according to procedures SOP336R0, SOP773R10, and SOP778R12.  

Due to potential matrix interference, the samples were prepared at a reduced aliquot of ~1 gram.   
 
3. The samples were analyzed for the presence of isotopic uranium according to procedure SOP714R11.  

The analyses were completed on 03/07/2009. 
 
4. The isotopic analysis results for these samples are reported on a ‘dry weight’ basis in units of 

pCi/gram.   
 
5. This analytical method quantifies U-235 alpha activity in a specific region of interest corresponding 

to emission energies between those of U-234 and U-238.  A potential limitation of this method is 
that measurable amounts of U-234 in the sample may cause a small amount of characteristic activity 
in the U-235 region of interest due to poorly resolved alpha activity at the boundary between the two 
regions.  To minimize the potential for a high bias in the U-235 analytical results, the U-235 region of 
interest has been narrowed and limited to a lower energy region.  An 85.1% abundance correction has 
been made to the final U-235 results.  

 
6. Sample 0812251-27 has a chemical recovery of 14.6%, below the 30% lower control limit.  Spectral 

quality is adequate for accurate quantification.  All remaining quality control criteria have been met.  
This sample is flagged with an “Y2” flag on the final reports.  Please refer to NCR #11236. 

 
7. Uranium-234 and U-238 activity is reported in method blank AS090220-3MB and U-234 activity is 

reported in method blank AS090223-1MB above the minimum detectable concentration value.  The 
measured blank activity is below the requested MDC of 0.1 pCi/g.  Results are acceptable according 
to SOP715R15, and are submitted without further qualification. 

 

1





Paragon OrderNum: 0812251
Client Name: Freeport McMoRan Sierrita

Client Project Name: FMI-VRP
Client Project Number:

Client PO Number: OJ08VT

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Paragon

0812251-1ST-SB04 60-80 SOIL 05-Oct-08 13:17
0812251-2ST-SB01 180-200 SOIL 25-Sep-08 17:12
0812251-3ST-SB04 40-60 SOIL 05-Oct-08 12:57
0812251-4ST-SB01 100-120 SOIL 25-Sep-08 9:22
0812251-5ST-SB01 120-140 SOIL 25-Sep-08 10:37
0812251-6ST-SB01 80-100 SOIL 24-Sep-08 12:57
0812251-7ST-SB01 160-180 SOIL 25-Sep-08 16:27
0812251-8ST-SB04 0-20 SOIL 05-Oct-08 12:07
0812251-9ST-SB04 80-100 SOIL 05-Oct-08 13:37
0812251-10ST-SB03 200-210 SOIL 03-Oct-08 12:52
0812251-11ST-SB04 20-40 SOIL 05-Oct-08 12:27
0812251-12ST-SB06 180-200 SOIL 24-Oct-08 9:27
0812251-13ST-SB06 200-220 SOIL 24-Oct-08 11:47
0812251-14ET-SB02 20-40 SOIL 19-Sep-08 10:25
0812251-15ST-SB06 0-20 SOIL 21-Oct-08 11:48
0812251-16ST-SB06 140-160 SOIL 23-Oct-08 13:37
0812251-17ET-SB02 60-80 SOIL 19-Sep-08 15:43
0812251-18ET-SB02 80-100 SOIL 19-Sep-08 16:32
0812251-19ST-SB01 20-40 SOIL 24-Sep-08 9:07
0812251-20ST-SB06 40-60 SOIL 22-Oct-08 9:07
0812251-21EM-JS-02-1-3 SOIL 01-Aug-08 9:17
0812251-22ST-SB01 60-80 SOIL 24-Sep-08 11:07
0812251-23ST-SB06 240-260 SOIL 25-Oct-08 10:12
0812251-24OD-SD-05-1.5-3.0 SOIL 29-Jul-08
0812251-25CP-Q09-0-1 SOIL 23-Jul-08
0812251-26OD-JS-01-1-3 SOIL 29-Jul-08
0812251-27OD-JS-02-5-7 SOIL 29-Jul-08
0812251-28L70791-10 SOIL 28-Jul-08
0812251-29L70819-11 SOIL 29-Jul-08

Page 1 of 1 Paragon Analytics Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A
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Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 11Method Blank Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.03 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Lab ID: AS090220-2MB

Date Analyzed: 25-Feb-09

Date Collected: 20-Feb-09

Sample Matrix: SOIL

Date Prepared: 20-Feb-09

Prep Batch: AS090220-2

Run ID: AS090220-2A
QCBatchID: AS090220-2-1 Result Units: pCi/g

File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 714 Rev 11

CASNO Requested
 MDC

ALS Paragon

U-23413966-29-5 U0.0440.010 +/- 0.021 0.1

U-23515117-96-1 U0.035-0.0020 +/- 0.024 0.1

U-2387440-61-1 U0.0440.0045 +/- 0.020 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 82.64.376 3.61 pCi/g 30 - 110 %

Data Package ID: UR0812251-1

Page 2 of 3Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 11Method Blank Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.04 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Lab ID: AS090220-3MB

Date Analyzed: 27-Feb-09

Date Collected: 20-Feb-09

Sample Matrix: SOIL

Date Prepared: 20-Feb-09

Prep Batch: AS090220-3

Run ID: as090220-3x
QCBatchID: AS090220-3-1 Result Units: pCi/g

File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 714 Rev 11

CASNO Requested
 MDC

ALS Paragon

U-23413966-29-5 B30.0450.076 +/- 0.048 0.1

U-23515117-96-1 U0.0390.0052 +/- 0.027 0.1

U-2387440-61-1 B30.0170.057 +/- 0.039 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 74.64.343 3.24 pCi/g 30 - 110 %

Data Package ID: UR0812251-1

Page 3 of 3Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 11Method Blank Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.04 g

Count Time: 1000 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Lab ID: AS090223-1MB

Date Analyzed: 07-Mar-09

Date Collected: 23-Feb-09

Sample Matrix: SOIL

Date Prepared: 23-Feb-09

Prep Batch: AS090223-1

Run ID: AS090223-1A
QCBatchID: AS090223-1-1 Result Units: pCi/g

File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 714 Rev 11

CASNO Requested
 MDC

ALS Paragon

U-23413966-29-5 B30.00520.0067 +/- 0.0083 0.1

U-23515117-96-1 U0.00540.0040 +/- 0.0097 0.1

U-2387440-61-1 U0.0120.010 +/- 0.0096 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 79.24.331 3.43 pCi/g 30 - 110 %

Data Package ID: UR0812251-1

Page 1 of 3Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Laboratory Control Sample(s)

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.03 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Lab ID: AS090220-2LCS

Date Analyzed: 25-Feb-09

Date Collected: 20-Feb-09

Sample Matrix: SOIL

Date Prepared: 20-Feb-09

Prep Batch: AS090220-2

Run ID: AS090220-2A
QCBatchID: AS090220-2-1 Result Units: pCi/g

File Name:Spectrum #1

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

U-234 4.22 0.761 0.0296 P4.20 100 82 - 122+/-13966-29-5

U-238 4.54 0.814 0.0355 P4.37 104 82 - 122+/-7440-61-1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 81.64.376 3.57 pCi/g 30 - 110 %

Data Package ID: UR0812251-1

Page 1 of 3Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Laboratory Control Sample(s)

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.04 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Lab ID: AS090220-3LCS

Date Analyzed: 27-Feb-09

Date Collected: 20-Feb-09

Sample Matrix: SOIL

Date Prepared: 20-Feb-09

Prep Batch: AS090220-3

Run ID: as090220-3x
QCBatchID: AS090220-3-1 Result Units: pCi/g

File Name:Spectrum #1

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

U-234 4.31 0.797 0.0579 P4.17 103 82 - 122+/-13966-29-5

U-238 4.05 0.753 0.0723 P4.33 93.5 82 - 122+/-7440-61-1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 77.44.343 3.36 pCi/g 30 - 110 %

Data Package ID: UR0812251-1

Page 2 of 3Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Laboratory Control Sample(s)

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.04 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Lab ID: AS090223-1LCS

Date Analyzed: 03-Mar-09

Date Collected: 23-Feb-09

Sample Matrix: SOIL

Date Prepared: 23-Feb-09

Prep Batch: AS090223-1

Run ID: AS090223-1A
QCBatchID: AS090223-1-1 Result Units: pCi/g

File Name:Spectrum #1

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

U-234 4.05 0.742 0.0533 P4.16 97.4 82 - 122+/-13966-29-5

U-238 4.28 0.779 0.0687 P4.32 98.9 82 - 122+/-7440-61-1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 83.84.331 3.63 pCi/g 30 - 110 %

Data Package ID: UR0812251-1

Page 3 of 3Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Duplicate Sample Results (DER)

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.07 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB04 40-60

Lab ID: 0812251-3DUP

Date Analyzed: 26-Feb-09

Date Collected: 05-Oct-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-3

Run ID: as090220-3x
QCBatchID: AS090220-3-1

Result Units: pCi/g
File Name:Spectrum #1

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

U-234 1.40 2.1313966-29-5 1.9 +/- 0.382.9 +/- 0.56

U-235 0.47 2.1315117-96-1 0.15 +/- 0.0690.20 +/- 0.090

U-238 1.09 2.137440-61-1 2.0 +/- 0.392.7 +/- 0.53

Data Package ID: UR0812251-1

Page 1 of 4Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Duplicate Sample Results (DER)

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.05 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB06 180-200

Lab ID: 0812251-12DUP

Date Analyzed: 27-Feb-09

Date Collected: 24-Oct-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-3

Run ID: as090220-3x
QCBatchID: AS090220-3-1

Result Units: pCi/g
File Name:Spectrum #1

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

U-234 0.31 2.1313966-29-5 1.5 +/- 0.311.6 +/- 0.34

U-235 0.23 2.1315117-96-1 0.12 +/- 0.0630.095 +/- 0.060

U-238 0.28 2.137440-61-1 1.5 +/- 0.321.7 +/- 0.35

Data Package ID: UR0812251-1

Page 2 of 4Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13

17



Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Duplicate Sample Results (DER)

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.03 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: EM-JS-02-1-3

Lab ID: 0812251-21DUP

Date Analyzed: 25-Feb-09

Date Collected: 01-Aug-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-2

Run ID: AS090220-2A
QCBatchID: AS090220-2-1

Result Units: pCi/g
File Name:Spectrum #1

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

U-234 0.17 2.1313966-29-5 4.3 +/- 0.784.5 +/- 0.82

U-235 0.12 2.1315117-96-1 0.19 +/- 0.0790.20 +/- 0.085

U-238 0.06 2.137440-61-1 4.3 +/- 0.794.4 +/- 0.81

Data Package ID: UR0812251-1

Page 3 of 4Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Duplicate Sample Results (DER)

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: OD-JS-01-1-3

Lab ID: 0812251-26DUP

Date Analyzed: 02-Mar-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 23-Feb-09

Prep Batch: AS090223-1

Run ID: AS090223-1A
QCBatchID: AS090223-1-1

Result Units: pCi/g
File Name:Spectrum #1

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

U-234 0.42 2.1313966-29-5 2.0 +/- 0.422.3 +/- 0.47

U-235 0.54 2.1315117-96-1 0.11 +/- 0.0670.17 +/- 0.084

U-238 0.55 2.137440-61-1 2.3 +/- 0.472.0 +/- 0.42

Data Package ID: UR0812251-1

Page 4 of 4Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.06 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB04 60-80

Lab ID: 0812251-1

Date Analyzed: 26-Feb-09

Date Collected: 05-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-3

Run ID: as090220-3x
QCBatchID: AS090220-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0371.8 +/- 0.3513966-29-5 0.1

U-235 0.0390.13 +/- 0.06015117-96-1 0.1

U-238 0.0331.9 +/- 0.377440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 92.54.281 3.96 pCi/g 30 - 110 %

Data Package ID: UR0812251-1

Page 1 of 29Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB01 180-200

Lab ID: 0812251-2

Date Analyzed: 26-Feb-09

Date Collected: 25-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-3

Run ID: as090220-3x
QCBatchID: AS090220-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0451.7 +/- 0.3513966-29-5 0.1

U-235 0.0390.20 +/- 0.08515117-96-1 0.1

U-238 0.0171.6 +/- 0.347440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 77.44.488 3.47 pCi/g 30 - 110 %

Data Package ID: UR0812251-1

Page 2 of 29Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.04 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB04 40-60

Lab ID: 0812251-3

Date Analyzed: 26-Feb-09

Date Collected: 05-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-3

Run ID: as090220-3x
QCBatchID: AS090220-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0592.9 +/- 0.5613966-29-5 0.1

U-235 0.0700.20 +/- 0.09015117-96-1 0.1

U-238 0.0742.7 +/- 0.537440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 75.94.356 3.30 pCi/g 30 - 110 %

Data Package ID: UR0812251-1

Page 3 of 29Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Sample Duplicate Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.07 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB04 40-60

Lab ID: 0812251-3DUP

Date Analyzed: 26-Feb-09

Date Collected: 05-Oct-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-3

Run ID: as090220-3x
QCBatchID: AS090220-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-23413966-29-5 0.0361.9 +/- 0.38 0.1

U-23515117-96-1 0.0350.15 +/- 0.069 0.1

U-2387440-61-1 0.0442.0 +/- 0.39 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 81.34.219 3.43 pCi/g 30 - 110 %

Data Package ID: UR0812251-1

Page 1 of 4Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.09 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB01 100-120

Lab ID: 0812251-4

Date Analyzed: 26-Feb-09

Date Collected: 25-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-3

Run ID: as090220-3x
QCBatchID: AS090220-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0591.9 +/- 0.3713966-29-5 0.1

U-235 0.0390.18 +/- 0.07515117-96-1 0.1

U-238 0.0442.0 +/- 0.387440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 81.74.158 3.40 pCi/g 30 - 110 %

Data Package ID: UR0812251-1

Page 4 of 29Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.04 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB01 120-140

Lab ID: 0812251-5

Date Analyzed: 26-Feb-09

Date Collected: 25-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-3

Run ID: as090220-3x
QCBatchID: AS090220-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0652.2 +/- 0.4613966-29-5 0.1

U-235 0.0650.11 +/- 0.06915117-96-1 0.1

U-238 0.0552.3 +/- 0.487440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 62.84.354 2.74 pCi/g 30 - 110 %

Data Package ID: UR0812251-1

Page 5 of 29Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB01 80-100

Lab ID: 0812251-6

Date Analyzed: 26-Feb-09

Date Collected: 24-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-3

Run ID: as090220-3x
QCBatchID: AS090220-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0511.9 +/- 0.3713966-29-5 0.1

U-235 0.0600.11 +/- 0.06015117-96-1 0.1

U-238 0.0591.9 +/- 0.387440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 85.44.427 3.78 pCi/g 30 - 110 %

Data Package ID: UR0812251-1

Page 6 of 29Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.03 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB01 160-180

Lab ID: 0812251-7

Date Analyzed: 26-Feb-09

Date Collected: 25-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-3

Run ID: as090220-3x
QCBatchID: AS090220-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0411.5 +/- 0.3113966-29-5 0.1

U-235 0.0430.12 +/- 0.06115117-96-1 0.1

U-238 0.0361.5 +/- 0.307440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 85.94.379 3.76 pCi/g 30 - 110 %

Data Package ID: UR0812251-1

Page 7 of 29Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.03 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB04 0-20

Lab ID: 0812251-8

Date Analyzed: 26-Feb-09

Date Collected: 05-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-3

Run ID: as090220-3x
QCBatchID: AS090220-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0472.1 +/- 0.4313966-29-5 0.1

U-235 0.0410.25 +/- 0.09915117-96-1 0.1

U-238 0.0182.4 +/- 0.487440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 71.64.381 3.14 pCi/g 30 - 110 %

Data Package ID: UR0812251-1

Page 8 of 29Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.04 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB04 80-100

Lab ID: 0812251-9

Date Analyzed: 26-Feb-09

Date Collected: 05-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-3

Run ID: as090220-3x
QCBatchID: AS090220-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0541.9 +/- 0.3813966-29-5 0.1

U-235 0.0630.17 +/- 0.07815117-96-1 0.1

U-238 0.0671.8 +/- 0.367440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 83.34.324 3.60 pCi/g 30 - 110 %

Data Package ID: UR0812251-1

Page 9 of 29Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.05 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB03 200-210

Lab ID: 0812251-10

Date Analyzed: 26-Feb-09

Date Collected: 03-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-3

Run ID: as090220-3x
QCBatchID: AS090220-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0411.1 +/- 0.2513966-29-5 0.1

U-235 LT0.0410.090 +/- 0.05615117-96-1 0.1

U-238 0.0511.3 +/- 0.287440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 71.14.289 3.05 pCi/g 30 - 110 %

Data Package ID: UR0812251-1

Page 10 of 29Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.08 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB04 20-40

Lab ID: 0812251-11

Date Analyzed: 26-Feb-09

Date Collected: 05-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-3

Run ID: as090220-3x
QCBatchID: AS090220-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0621.7 +/- 0.3513966-29-5 0.1

U-235 0.0410.21 +/- 0.08215117-96-1 0.1

U-238 0.0472.0 +/- 0.397440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 78.34.198 3.29 pCi/g 30 - 110 %

Data Package ID: UR0812251-1

Page 11 of 29Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.03 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB06 180-200

Lab ID: 0812251-12

Date Analyzed: 27-Feb-09

Date Collected: 24-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-3

Run ID: as090220-3x
QCBatchID: AS090220-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0461.6 +/- 0.3413966-29-5 0.1

U-235 LT0.0640.095 +/- 0.06015117-96-1 0.1

U-238 0.0411.7 +/- 0.357440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 78.44.381 3.43 pCi/g 30 - 110 %

Data Package ID: UR0812251-1

Page 12 of 29Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Sample Duplicate Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.05 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB06 180-200

Lab ID: 0812251-12DUP

Date Analyzed: 27-Feb-09

Date Collected: 24-Oct-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-3

Run ID: as090220-3x
QCBatchID: AS090220-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-23413966-29-5 0.0711.5 +/- 0.31 0.1

U-23515117-96-1 0.0590.12 +/- 0.063 0.1

U-2387440-61-1 0.0611.5 +/- 0.32 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 77.74.317 3.35 pCi/g 30 - 110 %

Data Package ID: UR0812251-1

Page 2 of 4Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB06 200-220

Lab ID: 0812251-13

Date Analyzed: 27-Feb-09

Date Collected: 24-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-3

Run ID: as090220-3x
QCBatchID: AS090220-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0391.7 +/- 0.3413966-29-5 0.1

U-235 0.0460.13 +/- 0.06615117-96-1 0.1

U-238 0.0481.6 +/- 0.337440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 80.54.439 3.57 pCi/g 30 - 110 %

Data Package ID: UR0812251-1

Page 13 of 29Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ET-SB02 20-40

Lab ID: 0812251-14

Date Analyzed: 27-Feb-09

Date Collected: 19-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-3

Run ID: as090220-3x
QCBatchID: AS090220-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0422.1 +/- 0.4113966-29-5 0.1

U-235 0.0430.11 +/- 0.05815117-96-1 0.1

U-238 0.0311.8 +/- 0.367440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 86.34.411 3.81 pCi/g 30 - 110 %

Data Package ID: UR0812251-1

Page 14 of 29Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.07 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB06 0-20

Lab ID: 0812251-15

Date Analyzed: 27-Feb-09

Date Collected: 21-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-3

Run ID: as090220-3x
QCBatchID: AS090220-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0601.5 +/- 0.3113966-29-5 0.1

U-235 U0.0510.044 +/- 0.03915117-96-1 0.1

U-238 0.0381.5 +/- 0.317440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 80.04.233 3.39 pCi/g 30 - 110 %

Data Package ID: UR0812251-1

Page 15 of 29Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.05 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB06 140-160

Lab ID: 0812251-16

Date Analyzed: 27-Feb-09

Date Collected: 23-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-3

Run ID: as090220-3x
QCBatchID: AS090220-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0161.8 +/- 0.3713966-29-5 0.1

U-235 LT0.0440.094 +/- 0.05515117-96-1 0.1

U-238 0.0381.8 +/- 0.367440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 83.54.303 3.59 pCi/g 30 - 110 %

Data Package ID: UR0812251-1

Page 16 of 29Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.05 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ET-SB02 60-80

Lab ID: 0812251-17

Date Analyzed: 27-Feb-09

Date Collected: 19-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-3

Run ID: as090220-3x
QCBatchID: AS090220-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0340.93 +/- 0.2213966-29-5 0.1

U-235 U0.0480.026 +/- 0.03115117-96-1 0.1

U-238 0.0501.1 +/- 0.257440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 75.74.303 3.26 pCi/g 30 - 110 %

Data Package ID: UR0812251-1

Page 17 of 29Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ET-SB02 80-100

Lab ID: 0812251-18

Date Analyzed: 27-Feb-09

Date Collected: 19-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-3

Run ID: as090220-3x
QCBatchID: AS090220-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0450.96 +/- 0.2213966-29-5 0.1

U-235 LT0.0480.075 +/- 0.04915117-96-1 0.1

U-238 0.0410.91 +/- 0.217440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 87.34.487 3.92 pCi/g 30 - 110 %

Data Package ID: UR0812251-1

Page 18 of 29Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.03 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB01 20-40

Lab ID: 0812251-19

Date Analyzed: 27-Feb-09

Date Collected: 24-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-3

Run ID: as090220-3x
QCBatchID: AS090220-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0591.9 +/- 0.3913966-29-5 0.1

U-235 0.0700.14 +/- 0.07515117-96-1 0.1

U-238 0.0691.9 +/- 0.397440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 72.04.371 3.15 pCi/g 30 - 110 %

Data Package ID: UR0812251-1

Page 19 of 29Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB06 40-60

Lab ID: 0812251-20

Date Analyzed: 27-Feb-09

Date Collected: 22-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-3

Run ID: as090220-3x
QCBatchID: AS090220-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0472.0 +/- 0.4113966-29-5 0.1

U-235 0.0500.26 +/- 0.1015117-96-1 0.1

U-238 0.0422.2 +/- 0.447440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 76.44.498 3.44 pCi/g 30 - 110 %

Data Package ID: UR0812251-1

Page 20 of 29Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: EM-JS-02-1-3

Lab ID: 0812251-21

Date Analyzed: 25-Feb-09

Date Collected: 01-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-2

Run ID: AS090220-2A
QCBatchID: AS090220-2-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0464.5 +/- 0.8213966-29-5 0.1

U-235 0.0210.20 +/- 0.08515117-96-1 0.1

U-238 0.0584.4 +/- 0.817440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 80.64.457 3.59 pCi/g 30 - 110 %

Data Package ID: UR0812251-1

Page 21 of 29Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Sample Duplicate Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.03 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: EM-JS-02-1-3

Lab ID: 0812251-21DUP

Date Analyzed: 25-Feb-09

Date Collected: 01-Aug-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-2

Run ID: AS090220-2A
QCBatchID: AS090220-2-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-23413966-29-5 0.0464.3 +/- 0.78 0.1

U-23515117-96-1 0.0370.19 +/- 0.079 0.1

U-2387440-61-1 0.0374.3 +/- 0.79 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 86.14.402 3.79 pCi/g 30 - 110 %

Data Package ID: UR0812251-1

Page 3 of 4Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.05 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB01 60-80

Lab ID: 0812251-22

Date Analyzed: 25-Feb-09

Date Collected: 24-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-2

Run ID: AS090220-2A
QCBatchID: AS090220-2-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0481.9 +/- 0.3913966-29-5 0.1

U-235 0.0380.11 +/- 0.05815117-96-1 0.1

U-238 0.0431.9 +/- 0.387440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 79.34.288 3.40 pCi/g 30 - 110 %

Data Package ID: UR0812251-1

Page 22 of 29Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB06 240-260

Lab ID: 0812251-23

Date Analyzed: 25-Feb-09

Date Collected: 25-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: AS090220-2

Run ID: AS090220-2A
QCBatchID: AS090220-2-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0162.0 +/- 0.4013966-29-5 0.1

U-235 0.0180.20 +/- 0.08115117-96-1 0.1

U-238 0.0162.1 +/- 0.417440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 83.54.482 3.74 pCi/g 30 - 110 %

Data Package ID: UR0812251-1

Page 23 of 29Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: OD-SD-05-1.5-3.0

Lab ID: 0812251-24

Date Analyzed: 02-Mar-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 23-Feb-09

Prep Batch: AS090223-1

Run ID: AS090223-1A
QCBatchID: AS090223-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0493.1 +/- 0.6013966-29-5 0.1

U-235 0.0430.23 +/- 0.09615117-96-1 0.1

U-238 0.0193.0 +/- 0.597440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 69.34.444 3.08 pCi/g 30 - 110 %

Data Package ID: UR0812251-1

Page 24 of 29Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: CP-Q09-0-1

Lab ID: 0812251-25

Date Analyzed: 02-Mar-09

Date Collected: 23-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 23-Feb-09

Prep Batch: AS090223-1

Run ID: AS090223-1A
QCBatchID: AS090223-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0951.7 +/- 0.4013966-29-5 0.1

U-235 0.0990.14 +/- 0.09015117-96-1 0.1

U-238 M30.121.5 +/- 0.377440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 51.84.504 2.33 pCi/g 30 - 110 %

Data Package ID: UR0812251-1

Page 25 of 29Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: OD-JS-01-1-3

Lab ID: 0812251-26

Date Analyzed: 02-Mar-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 23-Feb-09

Prep Batch: AS090223-1

Run ID: AS090223-1A
QCBatchID: AS090223-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0502.3 +/- 0.4713966-29-5 0.1

U-235 0.0490.17 +/- 0.08415117-96-1 0.1

U-238 0.0622.0 +/- 0.427440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 61.84.499 2.78 pCi/g 30 - 110 %

Data Package ID: UR0812251-1

Page 26 of 29Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Sample Duplicate Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: OD-JS-01-1-3

Lab ID: 0812251-26DUP

Date Analyzed: 02-Mar-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 23-Feb-09

Prep Batch: AS090223-1

Run ID: AS090223-1A
QCBatchID: AS090223-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-23413966-29-5 0.0842.0 +/- 0.42 0.1

U-23515117-96-1 0.0630.11 +/- 0.067 0.1

U-2387440-61-1 0.0592.3 +/- 0.47 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 61.04.427 2.70 pCi/g 30 - 110 %

Data Package ID: UR0812251-1

Page 4 of 4Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 1000 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: OD-JS-02-5-7

Lab ID: 0812251-27

Date Analyzed: 07-Mar-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 23-Feb-09

Prep Batch: AS090223-1

Run ID: AS090223-1A
QCBatchID: AS090223-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 Y20.0262.7 +/- 0.5713966-29-5 0.1

U-235 Y20.0830.12 +/- 0.08415117-96-1 0.1

U-238 Y2,M30.103.0 +/- 0.637440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 14.64.423 0.644 pCi/g 30 - 110 % Y2

Data Package ID: UR0812251-1

Page 27 of 29Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.03 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: L70791-10

Lab ID: 0812251-28

Date Analyzed: 03-Mar-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 23-Feb-09

Prep Batch: AS090223-1

Run ID: AS090223-1A
QCBatchID: AS090223-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0791.2 +/- 0.2713966-29-5 0.1

U-235 U0.0600.054 +/- 0.04515117-96-1 0.1

U-238 0.0631.4 +/- 0.307440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 76.64.378 3.35 pCi/g 30 - 110 %

Data Package ID: UR0812251-1

Page 28 of 29Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.06 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: L70819-11

Lab ID: 0812251-29

Date Analyzed: 03-Mar-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 23-Feb-09

Prep Batch: AS090223-1

Run ID: AS090223-1A
QCBatchID: AS090223-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0522.3 +/- 0.4813966-29-5 0.1

U-235 0.0610.12 +/- 0.07315117-96-1 0.1

U-238 0.0642.4 +/- 0.507440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 58.14.247 2.47 pCi/g 30 - 110 %

Data Package ID: UR0812251-1

Page 29 of 29Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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           ALS Paragon 
 

 
Gamma Spectroscopy 

Case Narrative 
 

Freeport McMoRan Sierrita 
FMI-VRP 

Work Order Number:  0812251 
 
1. The following report consists of analytical results and supporting documentation for 28 soil samples received by 

ALS Paragon on 12/30/08. 
 
2. These samples were prepared according to procedure SOP739R9.  Samples 0812251-1 thru -3, -8, -9, -13, and -

20 were sealed in steel cans on 01/07/09 and stored for at least 21 days to allow 222Rn to approach equilibrium 
with its progeny.  The degree of in-growth achieved prior to analysis on 01/28/09, respectively, is at least 
97.78%.  Conservatively assuming a radon emanation efficiency of approximately 50%, the effective radon 
progeny in-growth for these samples would be greater than 98.89%.  

 
3. The samples were analyzed for the presence of gamma emitting radionuclides according to procedure 

SOP713R10.  The analyses were completed on 01/28/09. 
 
4. The results for these samples are reported on a “Dry Weight” basis in units of pCi/gram. 
 
5. Sample volume was insufficient to allow preparation of duplicates in batches GS090108-2 and GS090108-4.  

Duplicate analyses of samples 0812251-2, -4, and -24 were performed in lieu of prepared duplicates. 
 
6. ALS Paragon has observed a reproducible low bias in 226Ra results (about -30% for the geometry in question) 

when using a mixed gamma source for the calibration of HPGe detectors for solid samples.  This bias is 
eliminated by calibration using a NIST traceable 226Ra source in the same geometry and configuration as the 
samples.  This is applicable for samples 0812251-1 thru -3, -8, -9, -13, and -20.  

 
7. The library used for calibration and analysis employs multiple peaks for the 226Ra progeny, 214Pb (352 and 295 

keV) and 214Bi (609 and 1120 keV).  Using these peaks avoids the use of the problematic 226Ra photo-peak at 
186 keV, which suffers from poorly resolvable interference from 235U at the same energy.  Final activity results 
for 226Ra are calculated, using the uncertainty-weighted mean of the activities for the four photo-peaks, by the 
Seeker gamma spectroscopy software assuming secular equilibrium.  This is applicable for samples 0812251-1 
thru -3, -8, -9, -13, and -20. 

 
8. Activity concentrations above the calculated MDC are reported in some instances where minimum nuclide 

identification criteria are not met.  Such tentative identifications result when the software attempts to calculate 
net activity concentrations for analytes where either one or both of the following criteria are not satisfied: the 
‘diagnostic’ peak for a nuclide must be identified above the critical level, or the minimum library peak 
abundance must be attained.  Nuclides not meeting these requirements have been flagged with a “TI” qualifier.    
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Paragon OrderNum: 0812251
Client Name: Freeport McMoRan Sierrita

Client Project Name: FMI-VRP
Client Project Number:

Client PO Number: OJ08VT

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Paragon

0812251-1ST-SB04 60-80 SOIL 05-Oct-08 13:17
0812251-2ST-SB01 180-200 SOIL 25-Sep-08 17:12
0812251-3ST-SB04 40-60 SOIL 05-Oct-08 12:57
0812251-4ST-SB01 100-120 SOIL 25-Sep-08 9:22
0812251-5ST-SB01 120-140 SOIL 25-Sep-08 10:37
0812251-6ST-SB01 80-100 SOIL 24-Sep-08 12:57
0812251-7ST-SB01 160-180 SOIL 25-Sep-08 16:27
0812251-8ST-SB04 0-20 SOIL 05-Oct-08 12:07
0812251-9ST-SB04 80-100 SOIL 05-Oct-08 13:37
0812251-10ST-SB03 200-210 SOIL 03-Oct-08 12:52
0812251-11ST-SB04 20-40 SOIL 05-Oct-08 12:27
0812251-12ST-SB06 180-200 SOIL 24-Oct-08 9:27
0812251-13ST-SB06 200-220 SOIL 24-Oct-08 11:47
0812251-14ET-SB02 20-40 SOIL 19-Sep-08 10:25
0812251-15ST-SB06 0-20 SOIL 21-Oct-08 11:48
0812251-16ST-SB06 140-160 SOIL 23-Oct-08 13:37
0812251-17ET-SB02 60-80 SOIL 19-Sep-08 15:43
0812251-18ET-SB02 80-100 SOIL 19-Sep-08 16:32
0812251-19ST-SB01 20-40 SOIL 24-Sep-08 9:07
0812251-20ST-SB06 40-60 SOIL 22-Oct-08 9:07
0812251-21EM-JS-02-1-3 SOIL 01-Aug-08 9:17
0812251-22ST-SB01 60-80 SOIL 24-Sep-08 11:07
0812251-23ST-SB06 240-260 SOIL 25-Oct-08 10:12
0812251-24OD-SD-05-1.5-3.0 SOIL 29-Jul-08
0812251-25CP-Q09-0-1 SOIL 23-Jul-08
0812251-26OD-JS-01-1-3 SOIL 29-Jul-08
0812251-27OD-JS-02-5-7 SOIL 29-Jul-08
0812251-28L70791-10 SOIL 28-Jul-08
0812251-29L70819-11 SOIL 29-Jul-08

Page 1 of 1
Tuesday, February 17, 2009Date Printed:LIMS Version:  6.245A

ALS Paragon
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
RA228.LIB

Final Aliquot: 75.3 g

Library:
Count Time: 60 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Lab ID: GS090108-2MB

Date Analyzed: 22-Jan-09

Date Collected: 07-Jan-09

Sample Matrix: SOIL

Date Prepared: 07-Jan-09

Prep Batch: GS090108-2

Run ID: GS090108-2A
QCBatchID: GS090108-2-1 Result Units: pCi/g

File Name:090121d07

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 U0.85-0.32 +/- 0.42 1

Data Package ID: GSS0812251-1

Page 1 of 4Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
RA228.LIB

Final Aliquot: 77.9 g

Library:
Count Time: 45 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Lab ID: GS090108-4MB

Date Analyzed: 22-Jan-09

Date Collected: 07-Jan-09

Sample Matrix: SOIL

Date Prepared: 07-Jan-09

Prep Batch: GS090108-4

Run ID: GS090108-4A
QCBatchID: GS090108-4-1 Result Units: pCi/g

File Name:090164d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 U0.570.075 +/- 0.30 1

Data Package ID: GSS0812251-1

Page 2 of 4Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
RA226.LIB

Final Aliquot: 171 g

Library:
Count Time: 45 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Lab ID: GS090109-7MB

Date Analyzed: 28-Jan-09

Date Collected: 07-Jan-09

Sample Matrix: SOIL

Date Prepared: 07-Jan-09

Prep Batch: GS090109-7

Run ID: GS090109-7A
QCBatchID: GS090109-7-1 Result Units: pCi/g

File Name:090171d09A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 U0.320.21 +/- 0.21 1

Data Package ID: GSS0812251-1

Page 3 of 4Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
RA228.LIB

Final Aliquot: 171 g

Library:
Count Time: 45 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Lab ID: GS090109-7MB

Date Analyzed: 28-Jan-09

Date Collected: 07-Jan-09

Sample Matrix: SOIL

Date Prepared: 07-Jan-09

Prep Batch: GS090109-7

Run ID: GS090109-7A
QCBatchID: GS090109-7-1 Result Units: pCi/g

File Name:090171d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 U0.68-0.045 +/- 0.34 1

Data Package ID: GSS0812251-1

Page 4 of 4Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon

12



Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

ANALYTICAL

Final Aliquot: 100 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Lab ID: GS090108-2LCS

Date Analyzed: 22-Jan-09

Date Collected: 07-Jan-09

Sample Matrix: SOIL

Date Prepared: 07-Jan-09

Prep Batch: GS090108-2

Run ID: GS090108-2A
QCBatchID: GS090108-2-1 Result Units: pCi/g

File Name:090133d09

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Am-241 1110 130 3.03 P986 112 85 - 115+/-14596-10-2

Co-60 479 56.1 1.75 P455 105 85 - 115+/-10198-40-0

Cs-137 393 46.1 2.09 P374 105 85 - 115+/-10045-97-3

Data Package ID: GSS0812251-1

Page 1 of 4Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

ANALYTICAL

Final Aliquot: 100 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Lab ID: GS090108-4LCS

Date Analyzed: 22-Jan-09

Date Collected: 07-Jan-09

Sample Matrix: SOIL

Date Prepared: 07-Jan-09

Prep Batch: GS090108-4

Run ID: GS090108-4A
QCBatchID: GS090108-4-1 Result Units: pCi/g

File Name:090123d09

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Am-241 1120 131 3.01 P986 114 85 - 115+/-14596-10-2

Co-60 476 55.9 1.76 P456 105 85 - 115+/-10198-40-0

Cs-137 387 45.5 2.19 P374 104 85 - 115+/-10045-97-3

Data Package ID: GSS0812251-1

Page 2 of 4Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Lab ID: GS090109-7ALCS

Date Analyzed: 28-Jan-09

Date Collected: 07-Jan-09

Sample Matrix: SOIL

Date Prepared: 07-Jan-09

Prep Batch: GS090109-7

Run ID: GS090109-7A
QCBatchID: GS090109-7-1 Result Units: pCi/g

File Name:090132d04

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 451 52.9 2.61 P,M3470 96.0 85 - 115+/-13982-63-3

Data Package ID: GSS0812251-1

Page 3 of 4Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

ANALYTICAL

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Lab ID: GS090109-7LCS

Date Analyzed: 28-Jan-09

Date Collected: 07-Jan-09

Sample Matrix: SOIL

Date Prepared: 07-Jan-09

Prep Batch: GS090109-7

Run ID: GS090109-7A
QCBatchID: GS090109-7-1 Result Units: pCi/g

File Name:090134d04

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Am-241 482 57.1 7.16 P462 104 85 - 115+/-14596-10-2

Co-60 210 24.6 0.831 P213 98.3 85 - 115+/-10198-40-0

Cs-137 181 21.4 1.18 P175 104 85 - 115+/-10045-97-3

Data Package ID: GSS0812251-1

Page 4 of 4Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 77.9 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB01 100-120

Lab ID: 0812251-4DUP

Date Analyzed: 22-Jan-09

Date Collected: 25-Sep-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-2

Run ID: GS090108-2A
QCBatchID: GS090108-2-1

Result Units: pCi/g
File Name:090142d03

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-228 0.26 2.13 M3,G,TI15262-20-1 1.6 +/- 1.01.4 +/- 0.51

Data Package ID: GSS0812251-1

Page 1 of 3Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 79.1 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: OD-SD-05-1.5-3.0

Lab ID: 0812251-24DUP

Date Analyzed: 22-Jan-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-2

Run ID: GS090108-2A
QCBatchID: GS090108-2-1

Result Units: pCi/g
File Name:090148d03

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-228 0.07 2.13 M3,G15262-20-1 3.3 +/- 0.873.2 +/- 0.77

Data Package ID: GSS0812251-1

Page 2 of 3Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13

18



Gamma Spectroscopy Results
PAI 713 Rev 10

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 76.3 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: L70819-11

Lab ID: 0812251-29DUP

Date Analyzed: 21-Jan-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-4

Run ID: GS090108-4A
QCBatchID: GS090108-4-1

Result Units: pCi/g
File Name:090117d09

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-228 0.14 2.13 M3,G,TI15262-20-1 2.3 +/- 0.902.4 +/- 0.66

Data Package ID: GSS0812251-1

Page 3 of 3Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 164 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB04 60-80

Lab ID: 0812251-1

Date Analyzed: 28-Jan-09

Date Collected: 05-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-7

Run ID: GS090109-7A
QCBatchID: GS090109-7-1

Result Units: pCi/g
File Name:090127d04A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 G0.512.8 +/- 0.4813982-63-3 1

Data Package ID: GSS0812251-1

Page 1 of 35Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 164 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB04 60-80

Lab ID: 0812251-1

Date Analyzed: 28-Jan-09

Date Collected: 05-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-7

Run ID: GS090109-7A
QCBatchID: GS090109-7-1

Result Units: pCi/g
File Name:090127d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.11.5 +/- 0.7015262-20-1 1

Data Package ID: GSS0812251-1

Page 2 of 35Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 162 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB01 180-200

Lab ID: 0812251-2

Date Analyzed: 28-Jan-09

Date Collected: 25-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-7

Run ID: GS090109-7A
QCBatchID: GS090109-7-1

Result Units: pCi/g
File Name:090128d04A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 G0.522.2 +/- 0.4313982-63-3 1

Data Package ID: GSS0812251-1

Page 3 of 35Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 162 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB01 180-200

Lab ID: 0812251-2

Date Analyzed: 28-Jan-09

Date Collected: 25-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-7

Run ID: GS090109-7A
QCBatchID: GS090109-7-1

Result Units: pCi/g
File Name:090128d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 G,TI0.881.2 +/- 0.5315262-20-1 1

Data Package ID: GSS0812251-1

Page 4 of 35Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 165 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB04 40-60

Lab ID: 0812251-3

Date Analyzed: 28-Jan-09

Date Collected: 05-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-7

Run ID: GS090109-7A
QCBatchID: GS090109-7-1

Result Units: pCi/g
File Name:090166d09A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 G0.592.7 +/- 0.5013982-63-3 1

Data Package ID: GSS0812251-1

Page 5 of 35Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 165 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB04 40-60

Lab ID: 0812251-3

Date Analyzed: 28-Jan-09

Date Collected: 05-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-7

Run ID: GS090109-7A
QCBatchID: GS090109-7-1

Result Units: pCi/g
File Name:090166d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.21.3 +/- 0.6915262-20-1 1

Data Package ID: GSS0812251-1

Page 6 of 35Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 77.9 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB01 100-120

Lab ID: 0812251-4

Date Analyzed: 22-Jan-09

Date Collected: 25-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-2

Run ID: GS090108-2A
QCBatchID: GS090108-2-1

Result Units: pCi/g
File Name:090089d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 G,TI0.791.4 +/- 0.5115262-20-1 1

Data Package ID: GSS0812251-1

Page 7 of 35Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Sample Duplicate Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 77.9 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB01 100-120

Lab ID: 0812251-4DUP

Date Analyzed: 22-Jan-09

Date Collected: 25-Sep-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-2

Run ID: GS090108-2A
QCBatchID: GS090108-2-1

Result Units: pCi/g
File Name:090142d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 M3,G,TI1.41.6 +/- 1.0 1

Data Package ID: GSS0812251-1

Page 1 of 3Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 64.3 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB01 120-140

Lab ID: 0812251-5

Date Analyzed: 22-Jan-09

Date Collected: 25-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-2

Run ID: GS090108-2A
QCBatchID: GS090108-2-1

Result Units: pCi/g
File Name:090165d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G1.21.9 +/- 0.8315262-20-1 1

Data Package ID: GSS0812251-1

Page 8 of 35Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 72.5 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB01 80-100

Lab ID: 0812251-6

Date Analyzed: 22-Jan-09

Date Collected: 24-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-2

Run ID: GS090108-2A
QCBatchID: GS090108-2-1

Result Units: pCi/g
File Name:090114d07

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.31.4 +/- 0.6815262-20-1 1

Data Package ID: GSS0812251-1

Page 9 of 35Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 64.4 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB01 160-180

Lab ID: 0812251-7

Date Analyzed: 22-Jan-09

Date Collected: 25-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-2

Run ID: GS090108-2A
QCBatchID: GS090108-2-1

Result Units: pCi/g
File Name:090141d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.21.3 +/- 0.8815262-20-1 1

Data Package ID: GSS0812251-1

Page 10 of 35Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 162 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB04 0-20

Lab ID: 0812251-8

Date Analyzed: 28-Jan-09

Date Collected: 05-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-7

Run ID: GS090109-7A
QCBatchID: GS090109-7-1

Result Units: pCi/g
File Name:090129d04A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 G0.482.7 +/- 0.4713982-63-3 1

Data Package ID: GSS0812251-1

Page 11 of 35Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 162 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB04 0-20

Lab ID: 0812251-8

Date Analyzed: 28-Jan-09

Date Collected: 05-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-7

Run ID: GS090109-7A
QCBatchID: GS090109-7-1

Result Units: pCi/g
File Name:090129d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 G,TI0.881.4 +/- 0.5815262-20-1 1

Data Package ID: GSS0812251-1

Page 12 of 35Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 175 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB04 80-100

Lab ID: 0812251-9

Date Analyzed: 28-Jan-09

Date Collected: 05-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-7

Run ID: GS090109-7A
QCBatchID: GS090109-7-1

Result Units: pCi/g
File Name:090167d09A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 G0.563.0 +/- 0.5213982-63-3 1

Data Package ID: GSS0812251-1

Page 13 of 35Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

33



Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 175 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB04 80-100

Lab ID: 0812251-9

Date Analyzed: 28-Jan-09

Date Collected: 05-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-7

Run ID: GS090109-7A
QCBatchID: GS090109-7-1

Result Units: pCi/g
File Name:090167d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.11.5 +/- 0.6215262-20-1 1

Data Package ID: GSS0812251-1

Page 14 of 35Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 68.8 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB03 200-210

Lab ID: 0812251-10

Date Analyzed: 22-Jan-09

Date Collected: 03-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-2

Run ID: GS090108-2A
QCBatchID: GS090108-2-1

Result Units: pCi/g
File Name:090090d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.11.7 +/- 0.6815262-20-1 1

Data Package ID: GSS0812251-1

Page 15 of 35Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 64.1 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB04 20-40

Lab ID: 0812251-11

Date Analyzed: 22-Jan-09

Date Collected: 05-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-2

Run ID: GS090108-2A
QCBatchID: GS090108-2-1

Result Units: pCi/g
File Name:090166d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.32.0 +/- 1.015262-20-1 1

Data Package ID: GSS0812251-1

Page 16 of 35Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 74.1 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB06 180-200

Lab ID: 0812251-12

Date Analyzed: 22-Jan-09

Date Collected: 24-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-2

Run ID: GS090108-2A
QCBatchID: GS090108-2-1

Result Units: pCi/g
File Name:090115d07

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.21.5 +/- 0.9115262-20-1 1

Data Package ID: GSS0812251-1

Page 17 of 35Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 178 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB06 200-220

Lab ID: 0812251-13

Date Analyzed: 28-Jan-09

Date Collected: 24-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-7

Run ID: GS090109-7A
QCBatchID: GS090109-7-1

Result Units: pCi/g
File Name:090130d04A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 G0.472.4 +/- 0.4413982-63-3 1

Data Package ID: GSS0812251-1

Page 18 of 35Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 178 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB06 200-220

Lab ID: 0812251-13

Date Analyzed: 28-Jan-09

Date Collected: 24-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-7

Run ID: GS090109-7A
QCBatchID: GS090109-7-1

Result Units: pCi/g
File Name:090130d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 G,TI0.931.2 +/- 0.5215262-20-1 1

Data Package ID: GSS0812251-1

Page 19 of 35Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 64.5 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ET-SB02 20-40

Lab ID: 0812251-14

Date Analyzed: 22-Jan-09

Date Collected: 19-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-2

Run ID: GS090108-2A
QCBatchID: GS090108-2-1

Result Units: pCi/g
File Name:090091d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.41.9 +/- 0.7815262-20-1 1

Data Package ID: GSS0812251-1

Page 20 of 35Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 79.6 g

Library: Count Time: 45 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB06 0-20

Lab ID: 0812251-15

Date Analyzed: 22-Jan-09

Date Collected: 21-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-2

Run ID: GS090108-2A
QCBatchID: GS090108-2-1

Result Units: pCi/g
File Name:090127d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.11.3 +/- 0.5715262-20-1 1

Data Package ID: GSS0812251-1

Page 21 of 35Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 62.9 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB06 140-160

Lab ID: 0812251-16

Date Analyzed: 22-Jan-09

Date Collected: 23-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-2

Run ID: GS090108-2A
QCBatchID: GS090108-2-1

Result Units: pCi/g
File Name:090092d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.41.7 +/- 0.6715262-20-1 1

Data Package ID: GSS0812251-1

Page 22 of 35Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 100 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ET-SB02 60-80

Lab ID: 0812251-17

Date Analyzed: 22-Jan-09

Date Collected: 19-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-2

Run ID: GS090108-2A
QCBatchID: GS090108-2-1

Result Units: pCi/g
File Name:090128d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 TI1.01.5 +/- 0.6315262-20-1 1

Data Package ID: GSS0812251-1

Page 23 of 35Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 78.9 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ET-SB02 80-100

Lab ID: 0812251-18

Date Analyzed: 22-Jan-09

Date Collected: 19-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-2

Run ID: GS090108-2A
QCBatchID: GS090108-2-1

Result Units: pCi/g
File Name:090093d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.11.9 +/- 0.6515262-20-1 1

Data Package ID: GSS0812251-1

Page 24 of 35Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 64.4 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB01 20-40

Lab ID: 0812251-19

Date Analyzed: 22-Jan-09

Date Collected: 24-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-2

Run ID: GS090108-2A
QCBatchID: GS090108-2-1

Result Units: pCi/g
File Name:090129d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.21.6 +/- 0.9915262-20-1 1

Data Package ID: GSS0812251-1

Page 25 of 35Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 165 g

Library: Count Time: 45 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB06 40-60

Lab ID: 0812251-20

Date Analyzed: 28-Jan-09

Date Collected: 22-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-7

Run ID: GS090109-7A
QCBatchID: GS090109-7-1

Result Units: pCi/g
File Name:090169d09A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 G0.392.3 +/- 0.4013982-63-3 1

Data Package ID: GSS0812251-1

Page 26 of 35Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 165 g

Library: Count Time: 45 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB06 40-60

Lab ID: 0812251-20

Date Analyzed: 28-Jan-09

Date Collected: 22-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-7

Run ID: GS090109-7A
QCBatchID: GS090109-7-1

Result Units: pCi/g
File Name:090169d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 G,TI0.841.4 +/- 0.5315262-20-1 1

Data Package ID: GSS0812251-1

Page 27 of 35Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 74.4 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB01 60-80

Lab ID: 0812251-22

Date Analyzed: 22-Jan-09

Date Collected: 24-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-2

Run ID: GS090108-2A
QCBatchID: GS090108-2-1

Result Units: pCi/g
File Name:090094d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 G0.951.7 +/- 0.5815262-20-1 1

Data Package ID: GSS0812251-1

Page 28 of 35Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 76.0 g

Library: Count Time: 60 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: ST-SB06 240-260

Lab ID: 0812251-23

Date Analyzed: 22-Jan-09

Date Collected: 25-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-2

Run ID: GS090108-2A
QCBatchID: GS090108-2-1

Result Units: pCi/g
File Name:090132d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 G0.881.2 +/- 0.4515262-20-1 1

Data Package ID: GSS0812251-1

Page 29 of 35Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 79.1 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: OD-SD-05-1.5-3.0

Lab ID: 0812251-24

Date Analyzed: 22-Jan-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-2

Run ID: GS090108-2A
QCBatchID: GS090108-2-1

Result Units: pCi/g
File Name:090095d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G1.23.2 +/- 0.7715262-20-1 1

Data Package ID: GSS0812251-1

Page 30 of 35Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Sample Duplicate Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 79.1 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: OD-SD-05-1.5-3.0

Lab ID: 0812251-24DUP

Date Analyzed: 22-Jan-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-2

Run ID: GS090108-2A
QCBatchID: GS090108-2-1

Result Units: pCi/g
File Name:090148d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 M3,G1.33.3 +/- 0.87 1

Data Package ID: GSS0812251-1

Page 2 of 3Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 81.1 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: CP-Q09-0-1

Lab ID: 0812251-25

Date Analyzed: 22-Jan-09

Date Collected: 23-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-2

Run ID: GS090108-2A
QCBatchID: GS090108-2-1

Result Units: pCi/g
File Name:090171d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G1.22.0 +/- 0.6615262-20-1 1

Data Package ID: GSS0812251-1

Page 31 of 35Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

52



Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 81.5 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: OD-JS-01-1-3

Lab ID: 0812251-26

Date Analyzed: 22-Jan-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-2

Run ID: GS090108-2A
QCBatchID: GS090108-2-1

Result Units: pCi/g
File Name:090120d07

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G1.12.1 +/- 0.7115262-20-1 1

Data Package ID: GSS0812251-1

Page 32 of 35Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

53



Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 83.5 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: OD-JS-02-5-7

Lab ID: 0812251-27

Date Analyzed: 22-Jan-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-2

Run ID: GS090108-2A
QCBatchID: GS090108-2-1

Result Units: pCi/g
File Name:090096d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G1.33.5 +/- 0.8415262-20-1 1

Data Package ID: GSS0812251-1

Page 33 of 35Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 94.1 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: L70791-10

Lab ID: 0812251-28

Date Analyzed: 22-Jan-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-2

Run ID: GS090108-2A
QCBatchID: GS090108-2-1

Result Units: pCi/g
File Name:090172d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 TI0.932.2 +/- 0.6615262-20-1 1

Data Package ID: GSS0812251-1

Page 34 of 35Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 76.3 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: L70819-11

Lab ID: 0812251-29

Date Analyzed: 21-Jan-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-4

Run ID: GS090108-4A
QCBatchID: GS090108-4-1

Result Units: pCi/g
File Name:090081d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G1.02.4 +/- 0.6615262-20-1 1

Data Package ID: GSS0812251-1

Page 35 of 35Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Sample Duplicate Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 76.3 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812251

Field ID: L70819-11

Lab ID: 0812251-29DUP

Date Analyzed: 21-Jan-09

Date Collected: 29-Jul-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-4

Run ID: GS090108-4A
QCBatchID: GS090108-4-1

Result Units: pCi/g
File Name:090117d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 M3,G,TI1.32.3 +/- 0.90 1

Data Package ID: GSS0812251-1

Page 3 of 3Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13

57



















Paragon OrderNum: 0812255
Client Name: Freeport McMoRan Sierrita

Client Project Name: FMI-VRP
Client Project Number:

Client PO Number: OJ08VT

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Paragon

0812255-1ST-SB06 20-40 SOIL 21-Oct-08 14:37
0812255-2ST-SB06 300-320 SOIL 28-Oct-08 13:52
0812255-3ST-SB01 20-40 SOIL 18-Sep-08 11:35
0812255-4ET-SB01 40-60 SOIL 18-Sep-08 12:10
0812255-5ST-SB06 220-240 SOIL 24-Oct-08 14:52
0812255-6ST-SB01 40-60 SOIL 24-Sep-08 9:47
0812255-7ST-SB01 0-20 SOIL 24-Sep-08 8:42
0812255-8ST-SB06 100-120 SOIL 23-Oct-08 10:32
0812255-9ST-SB06 160-180 SOIL 23-Oct-08 14:52
0812255-10ST-SB01 220-235.5 SOIL 26-Sep-08 11:12
0812255-11ST-SB01 237-255.5 SOIL 26-Sep-08 12:32
0812255-12ET-SB01 0-20 SOIL 17-Sep-08 16:03
0812255-13ST-SB06 280-300 SOIL 28-Oct-08 9:47
0812255-14ST-SB06 260-280 SOIL 28-Oct-08 9:07
0812255-15ST-SB06 60-80 SOIL 22-Oct-08 10:27
0812255-16ET-SB02 0-20 SOIL 19-Sep-08 9:55
0812255-17ET-SB02 50-60 SOIL 19-Sep-08 14:17
0812255-18ET-SB01 80-100 SOIL 18-Sep-08 15:20
0812255-19ST-SB06 80-100 SOIL 23-Oct-08 9:52
0812255-20ST-SB06 120-140 SOIL 23-Oct-08 11:07
0812255-21ST-SB01 200-220 SOIL 26-Sep-08 10:02
0812255-22ET-SB01 60-80 SOIL 18-Sep-08 14:05
0812255-23ET-SB02 40-50 SOIL 19-Sep-08 13:45
0812255-24ST-SB06 300-320D SOIL 28-Oct-08 13:52

Page 1 of 1 Paragon Analytics Thursday, March 19, 2009Date Printed:
LIMS Version:  6.252A
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Ra-226 by Radon Emanation - Method 903.1

PAI 783 Rev 8Method Blank Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.05 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Lab ID: RE090220-5MB

Date Analyzed: 11-Mar-09

Date Collected: 20-Feb-09

Sample Matrix: SOIL

Date Prepared: 20-Feb-09

Prep Batch: RE090220-5

Run ID: RE090220-5A
QCBatchID: RE090220-5-1 Result Units: pCi/g

File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 783 Rev 8

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 U0.48-0.26 +/- 0.23 1

Data Package ID: RE0812255-1

Page 1 of 2Thursday, March 19, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1

PAI 783 Rev 8Method Blank Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.05 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Lab ID: RE090220-6MB

Date Analyzed: 16-Mar-09

Date Collected: 20-Feb-09

Sample Matrix: SOIL

Date Prepared: 20-Feb-09

Prep Batch: RE090220-6

Run ID: RE090220-6A
QCBatchID: RE090220-6-1 Result Units: pCi/g

File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 783 Rev 8

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 U0.350.053 +/- 0.19 1

Data Package ID: RE0812255-1

Page 2 of 2Thursday, March 19, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.05 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Lab ID: RE090220-5LCS

Date Analyzed: 11-Mar-09

Date Collected: 20-Feb-09

Sample Matrix: SOIL

Date Prepared: 20-Feb-09

Prep Batch: RE090220-5

Run ID: RE090220-5A
QCBatchID: RE090220-5-1 Result Units: pCi/g

File Name:Manual Entry

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 50.8 9.25 0.522 P42.9 118 57 - 126+/-13982-63-3

Data Package ID: RE0812255-1

Page 1 of 2Thursday, March 19, 2009Date Printed:
LIMS Version:  6.252A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.05 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Lab ID: RE090220-6LCS

Date Analyzed: 16-Mar-09

Date Collected: 20-Feb-09

Sample Matrix: SOIL

Date Prepared: 20-Feb-09

Prep Batch: RE090220-6

Run ID: RE090220-6A
QCBatchID: RE090220-6-1 Result Units: pCi/g

File Name:Manual Entry

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 41.7 7.80 0.240 P43.1 96.8 57 - 126+/-13982-63-3

Data Package ID: RE0812255-1

Page 2 of 2Thursday, March 19, 2009Date Printed:
LIMS Version:  6.252A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Matrix Spike Results

Prep SOP: PAI 783
Final Aliquot: 1.03 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB06 60-80

Lab ID: 0812255-15MS

Date Analyzed: 16-Mar-09

Date Collected: 22-Oct-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-6

Run ID: RE090220-6A
QCBatchID: RE090220-6-1

Result Units: pCi/g
File Name:Manual Entry

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Target 
Nuclide

Matrix 
Spike 

Lab 
Qualifier

Spike 
Added

Control
 Limits

Sample 
Results

MDC % RecCASNO

Ra-226 47.7 1.6 0.273 P43.9 57 - 12610513982-63-3

Data Package ID: RE0812255-1

Page 1 of 1Thursday, March 19, 2009Date Printed:
LIMS Version:  6.252A

Comments:
Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

N - Matrix Spike Recovery outside control limits

Y1 - Chemical Yield in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

P - Matrix Spike Recovery within control limits

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Duplicate Sample Results (DER)

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.05 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB01 40-60

Lab ID: 0812255-6DUP

Date Analyzed: 11-Mar-09

Date Collected: 24-Sep-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-5

Run ID: RE090220-5A
QCBatchID: RE090220-5-1

Result Units: pCi/g
File Name:Manual Entry

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-226 0.59 2.13 LT13982-63-3 0.99 +/- 0.470.65 +/- 0.34

Data Package ID: RE0812255-1

Page 1 of 2Thursday, March 19, 2009Date Printed:
LIMS Version:  6.252A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Duplicate Sample Results (DER)

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.10 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB01 237-255.5

Lab ID: 0812255-11DUP

Date Analyzed: 16-Mar-09

Date Collected: 26-Sep-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-6

Run ID: RE090220-6A
QCBatchID: RE090220-6-1

Result Units: pCi/g
File Name:Manual Entry

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-226 0.04 2.13 LT13982-63-3 0.92 +/- 0.420.94 +/- 0.35

Data Package ID: RE0812255-1

Page 2 of 2Thursday, March 19, 2009Date Printed:
LIMS Version:  6.252A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.08 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB06 20-40

Lab ID: 0812255-1

Date Analyzed: 16-Mar-09

Date Collected: 21-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-6

Run ID: RE090220-6A
QCBatchID: RE090220-6-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.321.4 +/- 0.4813982-63-3 1

Data Package ID: RE0812255-1

Page 1 of 22Thursday, March 19, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB06 300-320

Lab ID: 0812255-2

Date Analyzed: 16-Mar-09

Date Collected: 28-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-6

Run ID: RE090220-6A
QCBatchID: RE090220-6-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 LT0.270.58 +/- 0.2513982-63-3 1

Data Package ID: RE0812255-1

Page 2 of 22Thursday, March 19, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon

16



Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.02 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB01 20-40

Lab ID: 0812255-3

Date Analyzed: 16-Mar-09

Date Collected: 18-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-6

Run ID: RE090220-6A
QCBatchID: RE090220-6-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.472.2 +/- 0.7413982-63-3 1

Data Package ID: RE0812255-1

Page 3 of 22Thursday, March 19, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.06 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ET-SB01 40-60

Lab ID: 0812255-4

Date Analyzed: 11-Mar-09

Date Collected: 18-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-5

Run ID: RE090220-5A
QCBatchID: RE090220-5-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.332.0 +/- 0.5713982-63-3 1

Data Package ID: RE0812255-1

Page 4 of 22Thursday, March 19, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.02 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB06 220-240

Lab ID: 0812255-5

Date Analyzed: 11-Mar-09

Date Collected: 24-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-5

Run ID: RE090220-5A
QCBatchID: RE090220-5-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.461.3 +/- 0.4613982-63-3 1

Data Package ID: RE0812255-1

Page 5 of 22Thursday, March 19, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB01 40-60

Lab ID: 0812255-6

Date Analyzed: 11-Mar-09

Date Collected: 24-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-5

Run ID: RE090220-5A
QCBatchID: RE090220-5-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 LT0.450.65 +/- 0.3413982-63-3 1

Data Package ID: RE0812255-1

Page 6 of 22Thursday, March 19, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Duplicate Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.05 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB01 40-60

Lab ID: 0812255-6DUP

Date Analyzed: 11-Mar-09

Date Collected: 24-Sep-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-5

Run ID: RE090220-5A
QCBatchID: RE090220-5-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 LT0.540.99 +/- 0.47 1

Data Package ID: RE0812255-1

Page 1 of 2Thursday, March 19, 2009Date Printed:
LIMS Version:  6.252A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB01 0-20

Lab ID: 0812255-7

Date Analyzed: 11-Mar-09

Date Collected: 24-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-5

Run ID: RE090220-5A
QCBatchID: RE090220-5-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.741.0 +/- 0.5713982-63-3 1

Data Package ID: RE0812255-1

Page 7 of 22Thursday, March 19, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.06 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB06 100-120

Lab ID: 0812255-8

Date Analyzed: 11-Mar-09

Date Collected: 23-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-5

Run ID: RE090220-5A
QCBatchID: RE090220-5-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.561.2 +/- 0.4813982-63-3 1

Data Package ID: RE0812255-1

Page 8 of 22Thursday, March 19, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.06 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB06 160-180

Lab ID: 0812255-9

Date Analyzed: 16-Mar-09

Date Collected: 23-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-6

Run ID: RE090220-6A
QCBatchID: RE090220-6-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.401.5 +/- 0.5313982-63-3 1

Data Package ID: RE0812255-1

Page 9 of 22Thursday, March 19, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon

24



Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB01 220-235.5

Lab ID: 0812255-10

Date Analyzed: 16-Mar-09

Date Collected: 26-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-6

Run ID: RE090220-6A
QCBatchID: RE090220-6-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.241.6 +/- 0.4413982-63-3 1

Data Package ID: RE0812255-1

Page 10 of 22Thursday, March 19, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.03 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB01 237-255.5

Lab ID: 0812255-11

Date Analyzed: 16-Mar-09

Date Collected: 26-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-6

Run ID: RE090220-6A
QCBatchID: RE090220-6-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 LT0.330.94 +/- 0.3513982-63-3 1

Data Package ID: RE0812255-1

Page 11 of 22Thursday, March 19, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon

26



Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Duplicate Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.10 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB01 237-255.5

Lab ID: 0812255-11DUP

Date Analyzed: 16-Mar-09

Date Collected: 26-Sep-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-6

Run ID: RE090220-6A
QCBatchID: RE090220-6-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 LT0.470.92 +/- 0.42 1

Data Package ID: RE0812255-1

Page 2 of 2Thursday, March 19, 2009Date Printed:
LIMS Version:  6.252A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ET-SB01 0-20

Lab ID: 0812255-12

Date Analyzed: 16-Mar-09

Date Collected: 17-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-6

Run ID: RE090220-6A
QCBatchID: RE090220-6-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.411.5 +/- 0.5113982-63-3 1

Data Package ID: RE0812255-1

Page 12 of 22Thursday, March 19, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.06 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB06 60-80

Lab ID: 0812255-15

Date Analyzed: 16-Mar-09

Date Collected: 22-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-6

Run ID: RE090220-6A
QCBatchID: RE090220-6-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.351.6 +/- 0.5513982-63-3 1

Data Package ID: RE0812255-1

Page 13 of 22Thursday, March 19, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.08 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ET-SB02 0-20

Lab ID: 0812255-16

Date Analyzed: 16-Mar-09

Date Collected: 19-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-6

Run ID: RE090220-6A
QCBatchID: RE090220-6-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.461.1 +/- 0.4413982-63-3 1

Data Package ID: RE0812255-1

Page 14 of 22Thursday, March 19, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.05 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ET-SB02 50-60

Lab ID: 0812255-17

Date Analyzed: 16-Mar-09

Date Collected: 19-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-6

Run ID: RE090220-6A
QCBatchID: RE090220-6-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 LT0.220.65 +/- 0.2913982-63-3 1

Data Package ID: RE0812255-1

Page 15 of 22Thursday, March 19, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.05 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ET-SB01 80-100

Lab ID: 0812255-18

Date Analyzed: 16-Mar-09

Date Collected: 18-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-6

Run ID: RE090220-6A
QCBatchID: RE090220-6-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 LT0.360.94 +/- 0.3813982-63-3 1

Data Package ID: RE0812255-1

Page 16 of 22Thursday, March 19, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB06 80-100

Lab ID: 0812255-19

Date Analyzed: 16-Mar-09

Date Collected: 23-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-6

Run ID: RE090220-6A
QCBatchID: RE090220-6-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.321.3 +/- 0.4013982-63-3 1

Data Package ID: RE0812255-1

Page 17 of 22Thursday, March 19, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.02 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB06 120-140

Lab ID: 0812255-20

Date Analyzed: 16-Mar-09

Date Collected: 23-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-6

Run ID: RE090220-6A
QCBatchID: RE090220-6-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.261.8 +/- 0.5013982-63-3 1

Data Package ID: RE0812255-1

Page 18 of 22Thursday, March 19, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.06 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB01 200-220

Lab ID: 0812255-21

Date Analyzed: 16-Mar-09

Date Collected: 26-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-6

Run ID: RE090220-6A
QCBatchID: RE090220-6-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 U0.300.12 +/- 0.1813982-63-3 1

Data Package ID: RE0812255-1

Page 19 of 22Thursday, March 19, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ET-SB01 60-80

Lab ID: 0812255-22

Date Analyzed: 17-Mar-09

Date Collected: 18-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-6

Run ID: RE090220-6A
QCBatchID: RE090220-6-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 LT0.310.87 +/- 0.3313982-63-3 1

Data Package ID: RE0812255-1

Page 20 of 22Thursday, March 19, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ET-SB02 40-50

Lab ID: 0812255-23

Date Analyzed: 17-Mar-09

Date Collected: 19-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-6

Run ID: RE090220-6A
QCBatchID: RE090220-6-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.251.9 +/- 0.5113982-63-3 1

Data Package ID: RE0812255-1

Page 21 of 22Thursday, March 19, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.09 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB06 300-320D

Lab ID: 0812255-24

Date Analyzed: 17-Mar-09

Date Collected: 28-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-6

Run ID: RE090220-6A
QCBatchID: RE090220-6-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 U0.430.10 +/- 0.2513982-63-3 1

Data Package ID: RE0812255-1

Page 22 of 22Thursday, March 19, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Paragon OrderNum: 0812255
Client Name: Freeport McMoRan Sierrita

Client Project Name: FMI-VRP
Client Project Number:

Client PO Number: OJ08VT

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Paragon

0812255-1ST-SB06 20-40 SOIL 21-Oct-08 14:37
0812255-2ST-SB06 300-320 SOIL 28-Oct-08 13:52
0812255-3ST-SB01 20-40 SOIL 18-Sep-08 11:35
0812255-4ET-SB01 40-60 SOIL 18-Sep-08 12:10
0812255-5ST-SB06 220-240 SOIL 24-Oct-08 14:52
0812255-6ST-SB01 40-60 SOIL 24-Sep-08 9:47
0812255-7ST-SB01 0-20 SOIL 24-Sep-08 8:42
0812255-8ST-SB06 100-120 SOIL 23-Oct-08 10:32
0812255-9ST-SB06 160-180 SOIL 23-Oct-08 14:52
0812255-10ST-SB01 220-235.5 SOIL 26-Sep-08 11:12
0812255-11ST-SB01 237-255.5 SOIL 26-Sep-08 12:32
0812255-12ET-SB01 0-20 SOIL 17-Sep-08 16:03
0812255-13ST-SB06 280-300 SOIL 28-Oct-08 9:47
0812255-14ST-SB06 260-280 SOIL 28-Oct-08 9:07
0812255-15ST-SB06 60-80 SOIL 22-Oct-08 10:27
0812255-16ET-SB02 0-20 SOIL 19-Sep-08 9:55
0812255-17ET-SB02 50-60 SOIL 19-Sep-08 14:17
0812255-18ET-SB01 80-100 SOIL 18-Sep-08 15:20
0812255-19ST-SB06 80-100 SOIL 23-Oct-08 9:52
0812255-20ST-SB06 120-140 SOIL 23-Oct-08 11:07
0812255-21ST-SB01 200-220 SOIL 26-Sep-08 10:02
0812255-22ET-SB01 60-80 SOIL 18-Sep-08 14:05
0812255-23ET-SB02 40-50 SOIL 19-Sep-08 13:45
0812255-24ST-SB06 300-320D SOIL 28-Oct-08 13:52

Page 1 of 1
Friday, February 13, 2009Date Printed:LIMS Version:  6.244A

ALS Paragon
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Radium-228 Analysis by GFPC

PAI 724 Rev 10Method Blank Results

Prep SOP: PAI 746 Rev 8
Final Aliquot: 0.504 g

Count Time: 250 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Lab ID: RA090120-2MB

Date Analyzed: 29-Jan-09

Date Collected: 20-Jan-09

Sample Matrix: SOIL

Date Prepared: 20-Jan-09

Prep Batch: RA090120-2

Run ID: RA090120-2A
QCBatchID: RA090120-2-1 Result Units: pCi/g

File Name:RAB0129

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 724 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 U2.3-1.0 +/- 1.1 5

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 91.935480 32600 ug 40 - 110 %

YTTRIUM 61.98713 5400 ug 40 - 110 %

Total 56.9 40 - 110 %

Data Package ID: RA0812255-1

Page 1 of 1Friday, February 13, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Radium-228 Analysis by GFPC
PAI 724 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 746 Rev 8
Final Aliquot: 0.504 g

Count Time: 250 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Lab ID: RA090120-2LCS

Date Analyzed: 29-Jan-09

Date Collected: 20-Jan-09

Sample Matrix: SOIL

Date Prepared: 20-Jan-09

Prep Batch: RA090120-2

Run ID: RA090120-2A
QCBatchID: RA090120-2-1 Result Units: pCi/g

File Name:RAB0129

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-228 45.0 13.5 2.13 P46.5 96.7 70 - 130+/-15262-20-1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 90.036940 33300 ug 40 - 110 %

YTTRIUM 67.78713 5900 ug 40 - 110 %

Total 60.9 40 - 110 %

Data Package ID: RA0812255-1

Page 1 of 1Friday, February 13, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Radium-228 Analysis by GFPC
PAI 724 Rev 10
Sample Results

Prep SOP: PAI 746 Rev 8
Final Aliquot: 0.502 g

Count Time: 250 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ET-SB02 50-60

Lab ID: 0812255-17

Date Analyzed: 29-Jan-09

Date Collected: 19-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Jan-09

Prep Batch: RA090120-2

Run ID: RA090120-2A
QCBatchID: RA090120-2-1

Result Units: pCi/g
File Name:RAB0129

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 U3.01.5 +/- 1.515262-20-1 5

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 86.337050 32000 ug 40 - 110 %

YTTRIUM 50.78713 4420 ug 40 - 110 %

Total 43.8 40 - 110 %

Data Package ID: RA0812255-1

Page 1 of 2Friday, February 13, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Radium-228 Analysis by GFPC
PAI 724 Rev 10
Sample Results

Prep SOP: PAI 746 Rev 8
Final Aliquot: 0.507 g

Count Time: 250 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB06 80-100

Lab ID: 0812255-19

Date Analyzed: 29-Jan-09

Date Collected: 23-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Jan-09

Prep Batch: RA090120-2

Run ID: RA090120-2A
QCBatchID: RA090120-2-1

Result Units: pCi/g
File Name:RAB0129

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 U2.41.2 +/- 1.215262-20-1 5

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 91.435730 32700 ug 40 - 110 %

YTTRIUM 61.48713 5350 ug 40 - 110 %

Total 56.1 40 - 110 %

Data Package ID: RA0812255-1

Page 2 of 2Friday, February 13, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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           ALS Paragon 

 

 
Isotopic Uranium 

Case Narrative 
 

Freeport McMoRan Sierrita 
FMI-VRP 

Work Order Number:  0812255 
 
1. This report consists of the analytical results for 24 soil samples received by ALS Paragon on 

12/30/2008. 
 
2. These samples were prepared according to procedures SOP336R0, SOP773R10, and SOP778R12.  

Due to potential matrix interference, the samples were prepared at a reduced aliquot of ~1 gram.   
 
3. The samples were analyzed for the presence of isotopic uranium according to procedure SOP714R11.  

The analyses were completed on 03/11/2009. 
 
4. The isotopic analysis results for these samples are reported on a ‘dry weight’ basis in units of 

pCi/gram.   
 
5. This analytical method quantifies U-235 alpha activity in a specific region of interest corresponding 

to emission energies between those of U-234 and U-238.  A potential limitation of this method is 
that measurable amounts of U-234 in the sample may cause a small amount of characteristic activity 
in the U-235 region of interest due to poorly resolved alpha activity at the boundary between the two 
regions.  To minimize the potential for a high bias in the U-235 analytical results, the U-235 region of 
interest has been narrowed and limited to a lower energy region.  An 85.1% abundance correction has 
been made to the final U-235 results.  

 
6. Uranium-234 activity is reported in method blank AS090223-1MB above the minimum detectable 

concentration value.  The measured blank activity is below the requested MDC of 0.1 pCi/g.  Results 
are acceptable according to SOP715R15, and are submitted without further qualification. 

 
7. No further anomalous situations were encountered during the preparation or analysis of these 

samples.  All remaining quality control criteria were met. 
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Paragon OrderNum: 0812255
Client Name: Freeport McMoRan Sierrita

Client Project Name: FMI-VRP
Client Project Number:

Client PO Number: OJ08VT

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Paragon

0812255-1ST-SB06 20-40 SOIL 21-Oct-08 14:37
0812255-2ST-SB06 300-320 SOIL 28-Oct-08 13:52
0812255-3ST-SB01 20-40 SOIL 18-Sep-08 11:35
0812255-4ET-SB01 40-60 SOIL 18-Sep-08 12:10
0812255-5ST-SB06 220-240 SOIL 24-Oct-08 14:52
0812255-6ST-SB01 40-60 SOIL 24-Sep-08 9:47
0812255-7ST-SB01 0-20 SOIL 24-Sep-08 8:42
0812255-8ST-SB06 100-120 SOIL 23-Oct-08 10:32
0812255-9ST-SB06 160-180 SOIL 23-Oct-08 14:52
0812255-10ST-SB01 220-235.5 SOIL 26-Sep-08 11:12
0812255-11ST-SB01 237-255.5 SOIL 26-Sep-08 12:32
0812255-12ET-SB01 0-20 SOIL 17-Sep-08 16:03
0812255-13ST-SB06 280-300 SOIL 28-Oct-08 9:47
0812255-14ST-SB06 260-280 SOIL 28-Oct-08 9:07
0812255-15ST-SB06 60-80 SOIL 22-Oct-08 10:27
0812255-16ET-SB02 0-20 SOIL 19-Sep-08 9:55
0812255-17ET-SB02 50-60 SOIL 19-Sep-08 14:17
0812255-18ET-SB01 80-100 SOIL 18-Sep-08 15:20
0812255-19ST-SB06 80-100 SOIL 23-Oct-08 9:52
0812255-20ST-SB06 120-140 SOIL 23-Oct-08 11:07
0812255-21ST-SB01 200-220 SOIL 26-Sep-08 10:02
0812255-22ET-SB01 60-80 SOIL 18-Sep-08 14:05
0812255-23ET-SB02 40-50 SOIL 19-Sep-08 13:45
0812255-24ST-SB06 300-320D SOIL 28-Oct-08 13:52

Page 1 of 1 Paragon Analytics Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A
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Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 11Method Blank Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.04 g

Count Time: 1000 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Lab ID: AS090223-1MB

Date Analyzed: 07-Mar-09

Date Collected: 23-Feb-09

Sample Matrix: SOIL

Date Prepared: 23-Feb-09

Prep Batch: AS090223-1

Run ID: AS090223-1A
QCBatchID: AS090223-1-1 Result Units: pCi/g

File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 714 Rev 11

CASNO Requested
 MDC

ALS Paragon

U-23413966-29-5 B30.00520.0067 +/- 0.0083 0.1

U-23515117-96-1 U0.00540.0040 +/- 0.0097 0.1

U-2387440-61-1 U0.0120.010 +/- 0.0096 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 79.24.331 3.43 pCi/g 30 - 110 %

Data Package ID: UR0812255-1

Page 1 of 2Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon

9



Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 11Method Blank Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.03 g

Count Time: 360 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Lab ID: AS090225-3MB

Date Analyzed: 11-Mar-09

Date Collected: 25-Feb-09

Sample Matrix: SOIL

Date Prepared: 25-Feb-09

Prep Batch: AS090225-3

Run ID: AS090225-3A
QCBatchID: AS090225-3-1 Result Units: pCi/g

File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 714 Rev 11

CASNO Requested
 MDC

ALS Paragon

U-23413966-29-5 U0.036-0.00038 +/- 0.018 0.1

U-23515117-96-1 U0.037-0.0040 +/- 0.021 0.1

U-2387440-61-1 U0.036-0.00038 +/- 0.018 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 86.64.369 3.78 pCi/g 30 - 110 %

Data Package ID: UR0812255-1

Page 2 of 2Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Laboratory Control Sample(s)

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.04 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Lab ID: AS090223-1LCS

Date Analyzed: 03-Mar-09

Date Collected: 23-Feb-09

Sample Matrix: SOIL

Date Prepared: 23-Feb-09

Prep Batch: AS090223-1

Run ID: AS090223-1A
QCBatchID: AS090223-1-1 Result Units: pCi/g

File Name:Spectrum #1

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

U-234 4.05 0.742 0.0533 P4.16 97.4 82 - 122+/-13966-29-5

U-238 4.28 0.779 0.0687 P4.32 98.9 82 - 122+/-7440-61-1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 83.84.331 3.63 pCi/g 30 - 110 %

Data Package ID: UR0812255-1

Page 1 of 2Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Laboratory Control Sample(s)

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.03 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Lab ID: AS090225-3LCS

Date Analyzed: 06-Mar-09

Date Collected: 25-Feb-09

Sample Matrix: SOIL

Date Prepared: 25-Feb-09

Prep Batch: AS090225-3

Run ID: AS090225-3A
QCBatchID: AS090225-3-1 Result Units: pCi/g

File Name:Spectrum #1

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

U-234 4.29 0.774 0.0445 P4.20 102 82 - 122+/-13966-29-5

U-238 4.54 0.815 0.0300 P4.36 104 82 - 122+/-7440-61-1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 81.44.369 3.56 pCi/g 30 - 110 %

Data Package ID: UR0812255-1

Page 2 of 2Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Duplicate Sample Results (DER)

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.03 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB06 220-240

Lab ID: 0812255-5DUP

Date Analyzed: 06-Mar-09

Date Collected: 24-Oct-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 25-Feb-09

Prep Batch: AS090225-3

Run ID: AS090225-3A
QCBatchID: AS090225-3-1

Result Units: pCi/g
File Name:Spectrum #1

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

U-234 0.68 2.1313966-29-5 2.0 +/- 0.401.7 +/- 0.34

U-235 0.87 2.1315117-96-1 0.14 +/- 0.0680.071 +/- 0.050

U-238 0.79 2.137440-61-1 1.9 +/- 0.391.6 +/- 0.32

Data Package ID: UR0812255-1

Page 1 of 2Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Duplicate Sample Results (DER)

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.05 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB06 60-80

Lab ID: 0812255-15DUP

Date Analyzed: 06-Mar-09

Date Collected: 22-Oct-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 25-Feb-09

Prep Batch: AS090225-3

Run ID: AS090225-3A
QCBatchID: AS090225-3-1

Result Units: pCi/g
File Name:Spectrum #1

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

U-234 1.12 2.1313966-29-5 2.1 +/- 0.432.9 +/- 0.53

U-235 1.02 2.13 U15117-96-1 0.050 +/- 0.0440.13 +/- 0.061

U-238 1.00 2.137440-61-1 2.0 +/- 0.402.6 +/- 0.49

Data Package ID: UR0812255-1

Page 2 of 2Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB06 20-40

Lab ID: 0812255-1

Date Analyzed: 06-Mar-09

Date Collected: 21-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 25-Feb-09

Prep Batch: AS090225-3

Run ID: AS090225-3A
QCBatchID: AS090225-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0351.8 +/- 0.3613966-29-5 0.1

U-235 LT0.0250.060 +/- 0.04115117-96-1 0.1

U-238 0.0151.7 +/- 0.347440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 86.94.410 3.83 pCi/g 30 - 110 %

Data Package ID: UR0812255-1

Page 1 of 24Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB06 300-320

Lab ID: 0812255-2

Date Analyzed: 06-Mar-09

Date Collected: 28-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 25-Feb-09

Prep Batch: AS090225-3

Run ID: AS090225-3A
QCBatchID: AS090225-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0340.75 +/- 0.1913966-29-5 0.1

U-235 LT0.0200.053 +/- 0.04115117-96-1 0.1

U-238 0.0340.91 +/- 0.227440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 70.74.411 3.12 pCi/g 30 - 110 %

Data Package ID: UR0812255-1

Page 2 of 24Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB01 20-40

Lab ID: 0812255-3

Date Analyzed: 06-Mar-09

Date Collected: 18-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 25-Feb-09

Prep Batch: AS090225-3

Run ID: AS090225-3A
QCBatchID: AS090225-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0152.2 +/- 0.4213966-29-5 0.1

U-235 0.0340.12 +/- 0.06015117-96-1 0.1

U-238 0.0292.2 +/- 0.437440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 86.04.428 3.81 pCi/g 30 - 110 %

Data Package ID: UR0812255-1

Page 3 of 24Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 360 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ET-SB01 40-60

Lab ID: 0812255-4

Date Analyzed: 11-Mar-09

Date Collected: 18-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 25-Feb-09

Prep Batch: AS090225-3

Run ID: AS090225-3A
QCBatchID: AS090225-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0731.9 +/- 0.4213966-29-5 0.1

U-235 0.0790.13 +/- 0.08315117-96-1 0.1

U-238 0.0982.4 +/- 0.527440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 45.24.449 2.01 pCi/g 30 - 110 %

Data Package ID: UR0812255-1

Page 4 of 24Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB06 220-240

Lab ID: 0812255-5

Date Analyzed: 06-Mar-09

Date Collected: 24-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 25-Feb-09

Prep Batch: AS090225-3

Run ID: AS090225-3A
QCBatchID: AS090225-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0561.7 +/- 0.3413966-29-5 0.1

U-235 LT0.0620.071 +/- 0.05015117-96-1 0.1

U-238 0.0491.6 +/- 0.327440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 80.44.445 3.57 pCi/g 30 - 110 %

Data Package ID: UR0812255-1

Page 5 of 24Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Sample Duplicate Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.03 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB06 220-240

Lab ID: 0812255-5DUP

Date Analyzed: 06-Mar-09

Date Collected: 24-Oct-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 25-Feb-09

Prep Batch: AS090225-3

Run ID: AS090225-3A
QCBatchID: AS090225-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-23413966-29-5 0.0642.0 +/- 0.40 0.1

U-23515117-96-1 0.0370.14 +/- 0.068 0.1

U-2387440-61-1 0.0531.9 +/- 0.39 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 80.64.381 3.53 pCi/g 30 - 110 %

Data Package ID: UR0812255-1

Page 1 of 2Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.03 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB01 40-60

Lab ID: 0812255-6

Date Analyzed: 06-Mar-09

Date Collected: 24-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 25-Feb-09

Prep Batch: AS090225-3

Run ID: AS090225-3A
QCBatchID: AS090225-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0432.0 +/- 0.3913966-29-5 0.1

U-235 LT0.0470.099 +/- 0.05515117-96-1 0.1

U-238 0.0431.9 +/- 0.377440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 90.14.396 3.96 pCi/g 30 - 110 %

Data Package ID: UR0812255-1

Page 6 of 24Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.04 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB01 0-20

Lab ID: 0812255-7

Date Analyzed: 06-Mar-09

Date Collected: 24-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 25-Feb-09

Prep Batch: AS090225-3

Run ID: AS090225-3A
QCBatchID: AS090225-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0502.4 +/- 0.4513966-29-5 0.1

U-235 0.0510.17 +/- 0.07415117-96-1 0.1

U-238 0.0352.2 +/- 0.427440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 88.34.339 3.83 pCi/g 30 - 110 %

Data Package ID: UR0812255-1

Page 7 of 24Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB06 100-120

Lab ID: 0812255-8

Date Analyzed: 06-Mar-09

Date Collected: 23-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 25-Feb-09

Prep Batch: AS090225-3

Run ID: AS090225-3A
QCBatchID: AS090225-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0451.7 +/- 0.3413966-29-5 0.1

U-235 0.0490.12 +/- 0.06215117-96-1 0.1

U-238 0.0411.8 +/- 0.367440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 90.14.420 3.98 pCi/g 30 - 110 %

Data Package ID: UR0812255-1

Page 8 of 24Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.03 g

Count Time: 360 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB06 160-180

Lab ID: 0812255-9

Date Analyzed: 11-Mar-09

Date Collected: 23-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 25-Feb-09

Prep Batch: AS090225-3

Run ID: AS090225-3A
QCBatchID: AS090225-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0651.9 +/- 0.4313966-29-5 0.1

U-235 0.0870.10 +/- 0.07715117-96-1 0.1

U-238 0.0651.6 +/- 0.377440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 40.74.384 1.78 pCi/g 30 - 110 %

Data Package ID: UR0812255-1

Page 9 of 24Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.03 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB01 220-235.5

Lab ID: 0812255-10

Date Analyzed: 06-Mar-09

Date Collected: 26-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 25-Feb-09

Prep Batch: AS090225-3

Run ID: AS090225-3A
QCBatchID: AS090225-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0691.8 +/- 0.3913966-29-5 0.1

U-235 0.0510.10 +/- 0.06715117-96-1 0.1

U-238 0.0581.9 +/- 0.417440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 61.64.393 2.71 pCi/g 30 - 110 %

Data Package ID: UR0812255-1

Page 10 of 24Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB01 237-255.5

Lab ID: 0812255-11

Date Analyzed: 06-Mar-09

Date Collected: 26-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 25-Feb-09

Prep Batch: AS090225-3

Run ID: AS090225-3A
QCBatchID: AS090225-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0550.99 +/- 0.2213966-29-5 0.1

U-235 U0.0620.036 +/- 0.03815117-96-1 0.1

U-238 0.0491.0 +/- 0.237440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 87.84.466 3.92 pCi/g 30 - 110 %

Data Package ID: UR0812255-1

Page 11 of 24Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ET-SB01 0-20

Lab ID: 0812255-12

Date Analyzed: 06-Mar-09

Date Collected: 17-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 25-Feb-09

Prep Batch: AS090225-3

Run ID: AS090225-3A
QCBatchID: AS090225-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0901.8 +/- 0.3713966-29-5 0.1

U-235 LT0.0540.085 +/- 0.05515117-96-1 0.1

U-238 0.0611.8 +/- 0.377440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 73.84.455 3.29 pCi/g 30 - 110 %

Data Package ID: UR0812255-1

Page 12 of 24Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB06 280-300

Lab ID: 0812255-13

Date Analyzed: 06-Mar-09

Date Collected: 28-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 25-Feb-09

Prep Batch: AS090225-3

Run ID: AS090225-3A
QCBatchID: AS090225-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0651.2 +/- 0.2513966-29-5 0.1

U-235 LT0.0350.077 +/- 0.04815117-96-1 0.1

U-238 0.0441.4 +/- 0.297440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 89.14.482 3.99 pCi/g 30 - 110 %

Data Package ID: UR0812255-1

Page 13 of 24Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB06 260-280

Lab ID: 0812255-14

Date Analyzed: 06-Mar-09

Date Collected: 28-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 25-Feb-09

Prep Batch: AS090225-3

Run ID: AS090225-3A
QCBatchID: AS090225-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0541.8 +/- 0.3613966-29-5 0.1

U-235 LT0.0350.092 +/- 0.05315117-96-1 0.1

U-238 0.0361.8 +/- 0.357440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 88.34.423 3.91 pCi/g 30 - 110 %

Data Package ID: UR0812255-1

Page 14 of 24Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.10 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB06 60-80

Lab ID: 0812255-15

Date Analyzed: 06-Mar-09

Date Collected: 22-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 25-Feb-09

Prep Batch: AS090225-3

Run ID: AS090225-3A
QCBatchID: AS090225-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0382.9 +/- 0.5313966-29-5 0.1

U-235 0.0390.13 +/- 0.06115117-96-1 0.1

U-238 0.0442.6 +/- 0.497440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 89.84.111 3.69 pCi/g 30 - 110 %

Data Package ID: UR0812255-1

Page 15 of 24Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Sample Duplicate Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.05 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB06 60-80

Lab ID: 0812255-15DUP

Date Analyzed: 06-Mar-09

Date Collected: 22-Oct-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 25-Feb-09

Prep Batch: AS090225-3

Run ID: AS090225-3A
QCBatchID: AS090225-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-23413966-29-5 0.0622.1 +/- 0.43 0.1

U-23515117-96-1 U0.0550.050 +/- 0.044 0.1

U-2387440-61-1 0.0472.0 +/- 0.40 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 76.04.310 3.27 pCi/g 30 - 110 %

Data Package ID: UR0812255-1

Page 2 of 2Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.15 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ET-SB02 0-20

Lab ID: 0812255-16

Date Analyzed: 06-Mar-09

Date Collected: 19-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 25-Feb-09

Prep Batch: AS090225-3

Run ID: AS090225-3A
QCBatchID: AS090225-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0612.1 +/- 0.4313966-29-5 0.1

U-235 0.0590.10 +/- 0.06215117-96-1 0.1

U-238 0.0412.1 +/- 0.437440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 69.23.933 2.72 pCi/g 30 - 110 %

Data Package ID: UR0812255-1

Page 16 of 24Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.07 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ET-SB02 50-60

Lab ID: 0812255-17

Date Analyzed: 06-Mar-09

Date Collected: 19-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 25-Feb-09

Prep Batch: AS090225-3

Run ID: AS090225-3A
QCBatchID: AS090225-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0451.2 +/- 0.2613966-29-5 0.1

U-235 0.0390.16 +/- 0.07415117-96-1 0.1

U-238 0.0391.0 +/- 0.237440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 76.04.220 3.21 pCi/g 30 - 110 %

Data Package ID: UR0812255-1

Page 17 of 24Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ET-SB01 80-100

Lab ID: 0812255-18

Date Analyzed: 06-Mar-09

Date Collected: 18-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 25-Feb-09

Prep Batch: AS090225-3

Run ID: AS090225-3A
QCBatchID: AS090225-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0140.80 +/- 0.1813966-29-5 0.1

U-235 U0.0320.029 +/- 0.02815117-96-1 0.1

U-238 0.0370.87 +/- 0.207440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 90.34.462 4.03 pCi/g 30 - 110 %

Data Package ID: UR0812255-1

Page 18 of 24Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.03 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB06 80-100

Lab ID: 0812255-19

Date Analyzed: 06-Mar-09

Date Collected: 23-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 25-Feb-09

Prep Batch: AS090225-3

Run ID: AS090225-3A
QCBatchID: AS090225-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0391.7 +/- 0.3613966-29-5 0.1

U-235 0.0380.12 +/- 0.06415117-96-1 0.1

U-238 0.0171.7 +/- 0.357440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 76.64.402 3.37 pCi/g 30 - 110 %

Data Package ID: UR0812255-1

Page 19 of 24Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB06 120-140

Lab ID: 0812255-20

Date Analyzed: 06-Mar-09

Date Collected: 23-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 25-Feb-09

Prep Batch: AS090225-3

Run ID: AS090225-3A
QCBatchID: AS090225-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0281.8 +/- 0.3513966-29-5 0.1

U-235 LT0.0170.094 +/- 0.05115117-96-1 0.1

U-238 0.0281.9 +/- 0.387440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 86.44.489 3.88 pCi/g 30 - 110 %

Data Package ID: UR0812255-1

Page 20 of 24Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB01 200-220

Lab ID: 0812255-21

Date Analyzed: 03-Mar-09

Date Collected: 26-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 23-Feb-09

Prep Batch: AS090223-1

Run ID: AS090223-1A
QCBatchID: AS090223-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0431.5 +/- 0.3213966-29-5 0.1

U-235 LT0.0510.065 +/- 0.04715117-96-1 0.1

U-238 0.0321.8 +/- 0.367440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 84.14.457 3.75 pCi/g 30 - 110 %

Data Package ID: UR0812255-1

Page 21 of 24Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.04 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ET-SB01 60-80

Lab ID: 0812255-22

Date Analyzed: 03-Mar-09

Date Collected: 18-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 23-Feb-09

Prep Batch: AS090223-1

Run ID: AS090223-1A
QCBatchID: AS090223-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0750.84 +/- 0.2213966-29-5 0.1

U-235 U0.0630.00089 +/- 0.03215117-96-1 0.1

U-238 0.0480.80 +/- 0.217440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 66.14.338 2.87 pCi/g 30 - 110 %

Data Package ID: UR0812255-1

Page 22 of 24Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ET-SB02 40-50

Lab ID: 0812255-23

Date Analyzed: 03-Mar-09

Date Collected: 19-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 23-Feb-09

Prep Batch: AS090223-1

Run ID: AS090223-1A
QCBatchID: AS090223-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0182.1 +/- 0.4213966-29-5 0.1

U-235 LT0.0490.096 +/- 0.05915117-96-1 0.1

U-238 0.0422.0 +/- 0.407440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 78.74.482 3.53 pCi/g 30 - 110 %

Data Package ID: UR0812255-1

Page 23 of 24Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.06 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB06 300-320D

Lab ID: 0812255-24

Date Analyzed: 03-Mar-09

Date Collected: 28-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 23-Feb-09

Prep Batch: AS090223-1

Run ID: AS090223-1A
QCBatchID: AS090223-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0520.86 +/- 0.2213966-29-5 0.1

U-235 U0.0620.023 +/- 0.03515117-96-1 0.1

U-238 0.0651.0 +/- 0.267440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 58.54.273 2.50 pCi/g 30 - 110 %

Data Package ID: UR0812255-1

Page 24 of 24Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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           ALS Paragon 

 

 
Gamma Spectroscopy 

Case Narrative 
 

Freeport McMoRan Sierrita 
FMI-VRP 

Work Order Number:  0812255 
 
1. The following report consists of analytical results and supporting documentation for 22 soil samples 

received by ALS Paragon on 12/30/08. 
 
2. These samples were prepared according to procedure SOP739R9.  Samples 0812255-13 and -14 were 

sealed in steel cans on 01/07/09 and stored for at least 21 days to allow 222Rn to approach equilibrium 
with its progeny.  The degree of in-growth achieved prior to analysis on 01/28/09 is at least 97.78%.  
Conservatively assuming a radon emanation efficiency of approximately 50%, the effective radon 
progeny in-growth for these samples would be greater than 98.89%.  

 
3. The samples were analyzed for the presence of gamma emitting radionuclides according to procedure 

SOP713R10.  The analyses were completed on 01/28/09. 
 
4. The results for these samples are reported on a “Dry Weight” basis in units of pCi/gram. 
 
5. Sample volume was insufficient to allow preparation of duplicates in batches GS090108-3 and 

GS090109-7.  Duplicate analyses of samples 0812255-1, -11, and -14 were performed in lieu of 
prepared duplicates. 

 
6. ALS Paragon has observed a reproducible low bias in 226Ra results (about -30% for the geometry in 

question) when using a mixed gamma source for the calibration of HPGe detectors for solid samples.  
This bias is eliminated by calibration using a NIST traceable 226Ra source in the same geometry and 
configuration as the samples.  This is applicable for samples 0812255-13 and -14.  

 
7. The library used for calibration and analysis employs multiple peaks for the 226Ra progeny, 214Pb (352 

and 295 keV) and 214Bi (609 and 1120 keV).  Using these peaks avoids the use of the problematic 
226Ra photo-peak at 186 keV, which suffers from poorly resolvable interference from 235U at the same 
energy.  Final activity results for 226Ra are calculated, using the uncertainty-weighted mean of the 
activities for the four photo-peaks, by the Seeker gamma spectroscopy software assuming secular 
equilibrium.  This is applicable for samples 0812255-13 and -14. 
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Paragon OrderNum: 0812255
Client Name: Freeport McMoRan Sierrita

Client Project Name: FMI-VRP
Client Project Number:

Client PO Number: OJ08VT

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Paragon

0812255-1ST-SB06 20-40 SOIL 21-Oct-08 14:37
0812255-2ST-SB06 300-320 SOIL 28-Oct-08 13:52
0812255-3ST-SB01 20-40 SOIL 18-Sep-08 11:35
0812255-4ET-SB01 40-60 SOIL 18-Sep-08 12:10
0812255-5ST-SB06 220-240 SOIL 24-Oct-08 14:52
0812255-6ST-SB01 40-60 SOIL 24-Sep-08 9:47
0812255-7ST-SB01 0-20 SOIL 24-Sep-08 8:42
0812255-8ST-SB06 100-120 SOIL 23-Oct-08 10:32
0812255-9ST-SB06 160-180 SOIL 23-Oct-08 14:52
0812255-10ST-SB01 220-235.5 SOIL 26-Sep-08 11:12
0812255-11ST-SB01 237-255.5 SOIL 26-Sep-08 12:32
0812255-12ET-SB01 0-20 SOIL 17-Sep-08 16:03
0812255-13ST-SB06 280-300 SOIL 28-Oct-08 9:47
0812255-14ST-SB06 260-280 SOIL 28-Oct-08 9:07
0812255-15ST-SB06 60-80 SOIL 22-Oct-08 10:27
0812255-16ET-SB02 0-20 SOIL 19-Sep-08 9:55
0812255-17ET-SB02 50-60 SOIL 19-Sep-08 14:17
0812255-18ET-SB01 80-100 SOIL 18-Sep-08 15:20
0812255-19ST-SB06 80-100 SOIL 23-Oct-08 9:52
0812255-20ST-SB06 120-140 SOIL 23-Oct-08 11:07
0812255-21ST-SB01 200-220 SOIL 26-Sep-08 10:02
0812255-22ET-SB01 60-80 SOIL 18-Sep-08 14:05
0812255-23ET-SB02 40-50 SOIL 19-Sep-08 13:45
0812255-24ST-SB06 300-320D SOIL 28-Oct-08 13:52

Page 1 of 1
Tuesday, February 17, 2009Date Printed:LIMS Version:  6.245A

ALS Paragon
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
Ra-228

Final Aliquot: 80.6 g

Library:
Count Time: 60 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Lab ID: GS090108-3MB

Date Analyzed: 26-Jan-09

Date Collected: 07-Jan-09

Sample Matrix: SOIL

Date Prepared: 07-Jan-09

Prep Batch: GS090108-3

Run ID: GS090108-3A
QCBatchID: GS090108-3-1 Result Units: pCi/g

File Name:090151d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 U0.630.096 +/- 0.35 1

Data Package ID: GSS0812255-1

Page 1 of 3Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
RA226.LIB

Final Aliquot: 171 g

Library:
Count Time: 45 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Lab ID: GS090109-7MB

Date Analyzed: 28-Jan-09

Date Collected: 07-Jan-09

Sample Matrix: SOIL

Date Prepared: 07-Jan-09

Prep Batch: GS090109-7

Run ID: GS090109-7A
QCBatchID: GS090109-7-1 Result Units: pCi/g

File Name:090171d09A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 U0.320.21 +/- 0.21 1

Data Package ID: GSS0812255-1

Page 2 of 3Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
RA228.LIB

Final Aliquot: 171 g

Library:
Count Time: 45 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Lab ID: GS090109-7MB

Date Analyzed: 28-Jan-09

Date Collected: 07-Jan-09

Sample Matrix: SOIL

Date Prepared: 07-Jan-09

Prep Batch: GS090109-7

Run ID: GS090109-7A
QCBatchID: GS090109-7-1 Result Units: pCi/g

File Name:090171d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 U0.68-0.045 +/- 0.34 1

Data Package ID: GSS0812255-1

Page 3 of 3Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

ANALYTICAL

Final Aliquot: 100 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Lab ID: GS090108-3LCS

Date Analyzed: 26-Jan-09

Date Collected: 07-Jan-09

Sample Matrix: SOIL

Date Prepared: 07-Jan-09

Prep Batch: GS090108-3

Run ID: GS090108-3A
QCBatchID: GS090108-3-1 Result Units: pCi/g

File Name:090188d06

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Am-241 1060 125 17.9 P986 107 85 - 115+/-14596-10-2

Co-60 464 54.4 1.16 P455 102 85 - 115+/-10198-40-0

Cs-137 390 45.7 1.79 P374 104 85 - 115+/-10045-97-3

Data Package ID: GSS0812255-1

Page 1 of 3Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Lab ID: GS090109-7ALCS

Date Analyzed: 28-Jan-09

Date Collected: 07-Jan-09

Sample Matrix: SOIL

Date Prepared: 07-Jan-09

Prep Batch: GS090109-7

Run ID: GS090109-7A
QCBatchID: GS090109-7-1 Result Units: pCi/g

File Name:090132d04

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 451 52.9 2.61 P,M3470 96.0 85 - 115+/-13982-63-3

Data Package ID: GSS0812255-1

Page 2 of 3Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

ANALYTICAL

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Lab ID: GS090109-7LCS

Date Analyzed: 28-Jan-09

Date Collected: 07-Jan-09

Sample Matrix: SOIL

Date Prepared: 07-Jan-09

Prep Batch: GS090109-7

Run ID: GS090109-7A
QCBatchID: GS090109-7-1 Result Units: pCi/g

File Name:090134d04

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Am-241 482 57.1 7.16 P462 104 85 - 115+/-14596-10-2

Co-60 210 24.6 0.831 P213 98.3 85 - 115+/-10198-40-0

Cs-137 181 21.4 1.18 P175 104 85 - 115+/-10045-97-3

Data Package ID: GSS0812255-1

Page 3 of 3Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 192 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB06 260-280

Lab ID: 0812255-14DUP

Date Analyzed: 28-Jan-09

Date Collected: 28-Oct-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-7

Run ID: GS090109-7A
QCBatchID: GS090109-7-1

Result Units: pCi/g
File Name:090133d04A

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-226 0.04 2.1313982-63-3 2.0 +/- 0.372.1 +/- 0.39

Data Package ID: GSS0812255-1

Page 1 of 4Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 73.7 g

Library: Count Time: 45 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB06 20-40

Lab ID: 0812255-1DUP

Date Analyzed: 23-Jan-09

Date Collected: 21-Oct-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-3

Run ID: GS090108-3A
QCBatchID: GS090108-3-1

Result Units: pCi/g
File Name:090176d06

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-228 0.64 2.13 G15262-20-1 1.3 +/- 0.480.82 +/- 0.60

Data Package ID: GSS0812255-1

Page 2 of 4Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 81.8 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB01 237-255.5

Lab ID: 0812255-11DUP

Date Analyzed: 26-Jan-09

Date Collected: 26-Sep-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-3

Run ID: GS090108-3A
QCBatchID: GS090108-3-1

Result Units: pCi/g
File Name:090133d07

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-228 0.01 2.13 M3,G,TI15262-20-1 1.6 +/- 0.971.6 +/- 0.65

Data Package ID: GSS0812255-1

Page 3 of 4Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 192 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB06 260-280

Lab ID: 0812255-14DUP

Date Analyzed: 28-Jan-09

Date Collected: 28-Oct-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-7

Run ID: GS090109-7A
QCBatchID: GS090109-7-1

Result Units: pCi/g
File Name:090133d04

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-228 0.14 2.13 TI15262-20-1 1.1 +/- 0.471.2 +/- 0.53

Data Package ID: GSS0812255-1

Page 4 of 4Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 73.7 g

Library: Count Time: 45 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB06 20-40

Lab ID: 0812255-1

Date Analyzed: 22-Jan-09

Date Collected: 21-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-3

Run ID: GS090108-3A
QCBatchID: GS090108-3-1

Result Units: pCi/g
File Name:090098d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 U,G0.880.82 +/- 0.6015262-20-1 1

Data Package ID: GSS0812255-1

Page 1 of 24Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Sample Duplicate Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 73.7 g

Library: Count Time: 45 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB06 20-40

Lab ID: 0812255-1DUP

Date Analyzed: 23-Jan-09

Date Collected: 21-Oct-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-3

Run ID: GS090108-3A
QCBatchID: GS090108-3-1

Result Units: pCi/g
File Name:090176d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 G0.901.3 +/- 0.48 1

Data Package ID: GSS0812255-1

Page 1 of 4Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 78.4 g

Library: Count Time: 60 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB06 300-320

Lab ID: 0812255-2

Date Analyzed: 22-Jan-09

Date Collected: 28-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-3

Run ID: GS090108-3A
QCBatchID: GS090108-3-1

Result Units: pCi/g
File Name:090136d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 LT,G0.820.87 +/- 0.3915262-20-1 1

Data Package ID: GSS0812255-1

Page 2 of 24Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 78.3 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB01 20-40

Lab ID: 0812255-3

Date Analyzed: 23-Jan-09

Date Collected: 18-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-3

Run ID: GS090108-3A
QCBatchID: GS090108-3-1

Result Units: pCi/g
File Name:090138d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.11.8 +/- 0.7515262-20-1 1

Data Package ID: GSS0812255-1

Page 3 of 24Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 75.2 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ET-SB01 40-60

Lab ID: 0812255-4

Date Analyzed: 23-Jan-09

Date Collected: 18-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-3

Run ID: GS090108-3A
QCBatchID: GS090108-3-1

Result Units: pCi/g
File Name:090124d07

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.41.6 +/- 0.7515262-20-1 1

Data Package ID: GSS0812255-1

Page 4 of 24Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 87.1 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB06 220-240

Lab ID: 0812255-5

Date Analyzed: 23-Jan-09

Date Collected: 24-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-3

Run ID: GS090108-3A
QCBatchID: GS090108-3-1

Result Units: pCi/g
File Name:090139d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 TI0.901.6 +/- 0.8115262-20-1 1

Data Package ID: GSS0812255-1

Page 5 of 24Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 75.3 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB01 40-60

Lab ID: 0812255-6

Date Analyzed: 23-Jan-09

Date Collected: 24-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-3

Run ID: GS090108-3A
QCBatchID: GS090108-3-1

Result Units: pCi/g
File Name:090177d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 G,TI0.791.3 +/- 0.6915262-20-1 1

Data Package ID: GSS0812255-1

Page 6 of 24Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 73.6 g

Library: Count Time: 45 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB01 0-20

Lab ID: 0812255-7

Date Analyzed: 23-Jan-09

Date Collected: 24-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-3

Run ID: GS090108-3A
QCBatchID: GS090108-3-1

Result Units: pCi/g
File Name:090126d07

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.21.5 +/- 0.8615262-20-1 1

Data Package ID: GSS0812255-1

Page 7 of 24Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 73.9 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB06 100-120

Lab ID: 0812255-8

Date Analyzed: 23-Jan-09

Date Collected: 23-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-3

Run ID: GS090108-3A
QCBatchID: GS090108-3-1

Result Units: pCi/g
File Name:090140d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.11.3 +/- 0.8415262-20-1 1

Data Package ID: GSS0812255-1

Page 8 of 24Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 82.3 g

Library: Count Time: 45 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB06 160-180

Lab ID: 0812255-9

Date Analyzed: 23-Jan-09

Date Collected: 23-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-3

Run ID: GS090108-3A
QCBatchID: GS090108-3-1

Result Units: pCi/g
File Name:090179d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 G,TI0.781.0 +/- 0.4715262-20-1 1

Data Package ID: GSS0812255-1

Page 9 of 24Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 72.5 g

Library: Count Time: 45 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB01 220-235.5

Lab ID: 0812255-10

Date Analyzed: 23-Jan-09

Date Collected: 26-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-3

Run ID: GS090108-3A
QCBatchID: GS090108-3-1

Result Units: pCi/g
File Name:090142d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.01.3 +/- 0.7515262-20-1 1

Data Package ID: GSS0812255-1

Page 10 of 24Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 81.8 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB01 237-255.5

Lab ID: 0812255-11

Date Analyzed: 23-Jan-09

Date Collected: 26-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-3

Run ID: GS090108-3A
QCBatchID: GS090108-3-1

Result Units: pCi/g
File Name:090143d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 G,TI0.891.6 +/- 0.6515262-20-1 1

Data Package ID: GSS0812255-1

Page 11 of 24Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Sample Duplicate Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 81.8 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB01 237-255.5

Lab ID: 0812255-11DUP

Date Analyzed: 26-Jan-09

Date Collected: 26-Sep-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-3

Run ID: GS090108-3A
QCBatchID: GS090108-3-1

Result Units: pCi/g
File Name:090133d07

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 M3,G,TI1.41.6 +/- 0.97 1

Data Package ID: GSS0812255-1

Page 2 of 4Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 74.1 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ET-SB01 0-20

Lab ID: 0812255-12

Date Analyzed: 23-Jan-09

Date Collected: 17-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-3

Run ID: GS090108-3A
QCBatchID: GS090108-3-1

Result Units: pCi/g
File Name:090144d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.21.6 +/- 0.7215262-20-1 1

Data Package ID: GSS0812255-1

Page 12 of 24Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 181 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB06 280-300

Lab ID: 0812255-13

Date Analyzed: 28-Jan-09

Date Collected: 28-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-7

Run ID: GS090109-7A
QCBatchID: GS090109-7-1

Result Units: pCi/g
File Name:090131d04A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 G0.412.0 +/- 0.3713982-63-3 1

Data Package ID: GSS0812255-1

Page 13 of 24Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 181 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB06 280-300

Lab ID: 0812255-13

Date Analyzed: 28-Jan-09

Date Collected: 28-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-7

Run ID: GS090109-7A
QCBatchID: GS090109-7-1

Result Units: pCi/g
File Name:090131d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 G,TI0.861.5 +/- 0.7015262-20-1 1

Data Package ID: GSS0812255-1

Page 14 of 24Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 192 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB06 260-280

Lab ID: 0812255-14

Date Analyzed: 28-Jan-09

Date Collected: 28-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-7

Run ID: GS090109-7A
QCBatchID: GS090109-7-1

Result Units: pCi/g
File Name:090170d09A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.402.1 +/- 0.3913982-63-3 1

Data Package ID: GSS0812255-1

Page 15 of 24Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Sample Duplicate Results

Prep SOP: PAI 739 Rev 9

RA226.LIB

Final Aliquot: 192 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB06 260-280

Lab ID: 0812255-14DUP

Date Analyzed: 28-Jan-09

Date Collected: 28-Oct-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-7

Run ID: GS090109-7A
QCBatchID: GS090109-7-1

Result Units: pCi/g
File Name:090133d04A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 0.392.0 +/- 0.37 1

Data Package ID: GSS0812255-1

Page 3 of 4Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 192 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB06 260-280

Lab ID: 0812255-14

Date Analyzed: 28-Jan-09

Date Collected: 28-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-7

Run ID: GS090109-7A
QCBatchID: GS090109-7-1

Result Units: pCi/g
File Name:090170d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 TI0.931.2 +/- 0.5315262-20-1 1

Data Package ID: GSS0812255-1

Page 16 of 24Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

37



Gamma Spectroscopy Results
PAI 713 Rev 10

Sample Duplicate Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 192 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB06 260-280

Lab ID: 0812255-14DUP

Date Analyzed: 28-Jan-09

Date Collected: 28-Oct-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-7

Run ID: GS090109-7A
QCBatchID: GS090109-7-1

Result Units: pCi/g
File Name:090133d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 TI0.711.1 +/- 0.47 1

Data Package ID: GSS0812255-1

Page 4 of 4Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 97.0 g

Library: Count Time: 45 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB06 60-80

Lab ID: 0812255-15

Date Analyzed: 23-Jan-09

Date Collected: 22-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-3

Run ID: GS090108-3A
QCBatchID: GS090108-3-1

Result Units: pCi/g
File Name:090146d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 0.981.6 +/- 0.6215262-20-1 1

Data Package ID: GSS0812255-1

Page 17 of 24Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 89.4 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ET-SB02 0-20

Lab ID: 0812255-16

Date Analyzed: 23-Jan-09

Date Collected: 19-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-3

Run ID: GS090108-3A
QCBatchID: GS090108-3-1

Result Units: pCi/g
File Name:090130d07

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,TI1.11.5 +/- 0.8415262-20-1 1

Data Package ID: GSS0812255-1

Page 18 of 24Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 93.1 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ET-SB01 80-100

Lab ID: 0812255-18

Date Analyzed: 26-Jan-09

Date Collected: 18-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-3

Run ID: GS090108-3A
QCBatchID: GS090108-3-1

Result Units: pCi/g
File Name:090149d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,TI1.11.2 +/- 0.5715262-20-1 1

Data Package ID: GSS0812255-1

Page 19 of 24Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 75.0 g

Library: Count Time: 45 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB06 120-140

Lab ID: 0812255-20

Date Analyzed: 26-Jan-09

Date Collected: 23-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-3

Run ID: GS090108-3A
QCBatchID: GS090108-3-1

Result Units: pCi/g
File Name:090185d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 G,TI0.891.1 +/- 0.5615262-20-1 1

Data Package ID: GSS0812255-1

Page 20 of 24Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 74.8 g

Library: Count Time: 60 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB01 200-220

Lab ID: 0812255-21

Date Analyzed: 26-Jan-09

Date Collected: 26-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-3

Run ID: GS090108-3A
QCBatchID: GS090108-3-1

Result Units: pCi/g
File Name:090136d07

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 G0.861.3 +/- 0.4615262-20-1 1

Data Package ID: GSS0812255-1

Page 21 of 24Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 101 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ET-SB01 60-80

Lab ID: 0812255-22

Date Analyzed: 26-Jan-09

Date Collected: 18-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-3

Run ID: GS090108-3A
QCBatchID: GS090108-3-1

Result Units: pCi/g
File Name:090150d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 TI0.751.3 +/- 0.5315262-20-1 1

Data Package ID: GSS0812255-1

Page 22 of 24Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 77.1 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ET-SB02 40-50

Lab ID: 0812255-23

Date Analyzed: 26-Jan-09

Date Collected: 19-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-3

Run ID: GS090108-3A
QCBatchID: GS090108-3-1

Result Units: pCi/g
File Name:090186d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.11.6 +/- 0.6815262-20-1 1

Data Package ID: GSS0812255-1

Page 23 of 24Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 78.4 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812255

Field ID: ST-SB06 300-320D

Lab ID: 0812255-24

Date Analyzed: 26-Jan-09

Date Collected: 28-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-3

Run ID: GS090108-3A
QCBatchID: GS090108-3-1

Result Units: pCi/g
File Name:090187d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.01.5 +/- 0.6615262-20-1 1

Data Package ID: GSS0812255-1

Page 24 of 24Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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           ALS Paragon 

 

 
Radium-226 by EPA Method 903.1(m) 

Case Narrative 
 

Freeport McMoRan Sierrita 
FMI-VRP 

Work Order Number:  0812258 
 

 
1. This report consists of the analytical results for 15 soil samples received by ALS Paragon on 

12/30/08. 
 
2. These samples were prepared and analyzed according to procedures SOP783R8 and SOP336R0.  The 

analyses were completed on 03/17/09. 
 
3. The analysis results for these samples are reported on a ‘dry weight’ basis in units of pCi/gram.  
 
4. The magnitude of the negative activity for method blank RE090220-7MB is greater than the 2 sigma 

TPU.  The analyst’s review of the data does not indicate a problem with the instrument data or the 
subsequent reporting systems. The data quality is not believed to be affected and the results are 
submitted without qualification. Under typical conditions, where background level sample data is 
normally distributed and analyzed by paired observations, this event is likely to occur at least 2.5% of 
the time. 

 
5. Laboratory control sample RE090220-7LCS has a radiometric recovery below the lower control limit 

of 57% at 56.5%, as indicated with an “L” qualifier on the final report.  Although this recovery 
suggests a possible low bias in the results of the associated samples, there was a noticeable difference 
in the transfer of the LCS.  The low bias is believed to have affected the LCS only.  Results are 
submitted without further qualification.  Please refer to NCR #11244.  

 
6. No further anomalous situations were encountered during the preparation or analysis of these 

samples.  All remaining quality control criteria were met. 
 

1





Paragon OrderNum: 0812258
Client Name: Freeport McMoRan Sierrita

Client Project Name: FMI-VRP
Client Project Number:

Client PO Number: OJ08VT

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Paragon

0812258-1EM-JS-07-5-7 SOIL 13-Aug-08 9:19
0812258-2EM-JS-06-0-1 SOIL 13-Aug-08 8:40
0812258-3EM-JS-06-1-3 SOIL 13-Aug-08 8:40
0812258-4EM-JS-07-1-3 SOIL 13-Aug-08 9:14
0812258-5EM-JS-06-5-7 SOIL 13-Aug-08 8:45
0812258-6EM-JS-06-10-11 SOIL 13-Aug-08 8:50
0812258-7CS-JS-02-10-11 SOIL 04-Aug-08 14:33
0812258-8RA-JS-02-1-3 SOIL 11-Aug-08 10:45
0812258-9RA-JS-02-0-1 D SOIL 11-Aug-08 10:25
0812258-10RA-SD-02-1.5-3.0  D SOIL 11-Aug-08 9:30
0812258-11RA-SD-01-0-1.5 D SOIL 11-Aug-08 9:50
0812258-12RA-SD-01-1.5-3.0 D SOIL 11-Aug-08 10:05
0812258-13EM-JS-07-15-16 SOIL 13-Aug-08 8:45
0812258-14EM-JS-08-5-7 SOIL 12-Aug-08 1:33
0812258-15EM-JS-08-10-12 SOIL 12-Aug-08 1:56
0812258-16C-JS-05-1-3 SOIL 05-Aug-08 11:05
0812258-17EM-JS-07-10-12 SOIL 13-Aug-08 9:45
0812258-18RA-SD-02-0-1.5D SOIL 11-Aug-08 9:10
0812258-19ST-SB03 80-100 SOIL 02-Oct-08 14:17
0812258-20ST-SB04 120-140 SOIL 06-Oct-08 9:22
0812258-21ST-SB03 180-200 SOIL 03-Oct-08 12:27
0812258-22ST-SB03 60-80 SOIL 02-Oct-08 13:32
0812258-23ST-SB04 100-120 SOIL 06-Oct-08 8:37
0812258-24ST-SB03 100-120 SOIL 03-Oct-08 8:57
0812258-25ST-SB03 20-40 SOIL 02-Oct-08 12:47
0812258-26ST-SB03 120-140 SOIL 03-Oct-08 9:37
0812258-27ST-SB03 160-180 SOIL 03-Oct-08 11:42
0812258-28ST-SB03 40-60 SOIL 02-Oct-08 13:07
0812258-29ST-SB03 140-160 SOIL 03-Oct-08 10:22
0812258-30ST-SB01 140-160 SOIL 25-Sep-08 13:17

Page 1 of 1 Paragon Analytics Friday, March 27, 2009Date Printed:
LIMS Version:  6.253A

3



4



5



6



7



8



9



Ra-226 by Radon Emanation - Method 903.1

PAI 783 Rev 8Method Blank Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.05 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Lab ID: RE090220-6MB

Date Analyzed: 16-Mar-09

Date Collected: 20-Feb-09

Sample Matrix: SOIL

Date Prepared: 20-Feb-09

Prep Batch: RE090220-6

Run ID: RE090220-6A
QCBatchID: RE090220-6-1 Result Units: pCi/g

File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 783 Rev 8

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 U0.350.053 +/- 0.19 1

Data Package ID: RE0812258-1

Page 1 of 2Friday, March 27, 2009Date Printed:
LIMS Version:  6.253A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1

PAI 783 Rev 8Method Blank Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Lab ID: RE090220-7MB

Date Analyzed: 16-Mar-09

Date Collected: 20-Feb-09

Sample Matrix: SOIL

Date Prepared: 20-Feb-09

Prep Batch: RE090220-7

Run ID: RE090220-7A
QCBatchID: RE090220-7-1 Result Units: pCi/g

File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 783 Rev 8

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 U0.33-0.17 +/- 0.13 1

Data Package ID: RE0812258-1

Page 2 of 2Friday, March 27, 2009Date Printed:
LIMS Version:  6.253A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.05 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Lab ID: RE090220-6LCS

Date Analyzed: 16-Mar-09

Date Collected: 20-Feb-09

Sample Matrix: SOIL

Date Prepared: 20-Feb-09

Prep Batch: RE090220-6

Run ID: RE090220-6A
QCBatchID: RE090220-6-1 Result Units: pCi/g

File Name:Manual Entry

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 41.7 7.80 0.240 P43.1 96.8 57 - 126+/-13982-63-3

Data Package ID: RE0812258-1

Page 1 of 2Friday, March 27, 2009Date Printed:
LIMS Version:  6.253A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Lab ID: RE090220-7LCS

Date Analyzed: 16-Mar-09

Date Collected: 20-Feb-09

Sample Matrix: SOIL

Date Prepared: 20-Feb-09

Prep Batch: RE090220-7

Run ID: RE090220-7A
QCBatchID: RE090220-7-1 Result Units: pCi/g

File Name:Manual Entry

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 24.3 4.54 0.250 L43.2 56.3 57 - 126+/-13982-63-3

Data Package ID: RE0812258-1

Page 2 of 2Friday, March 27, 2009Date Printed:
LIMS Version:  6.253A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon

13



Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Matrix Spike Results

Prep SOP: PAI 783
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: EM-JS-08-5-7

Lab ID: 0812258-14MS

Date Analyzed: 13-Mar-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-7

Run ID: RE090220-7A
QCBatchID: RE090220-7-1

Result Units: pCi/g
File Name:Manual Entry

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Target 
Nuclide

Matrix 
Spike 

Lab 
Qualifier

Spike 
Added

Control
 Limits

Sample 
Results

MDC % RecCASNO

Ra-226 36.7 1.0 0.305 P43.5 57 - 12682.013982-63-3

Data Package ID: RE0812258-1

Page 1 of 1Friday, March 27, 2009Date Printed:
LIMS Version:  6.253A

Comments:
Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

N - Matrix Spike Recovery outside control limits

Y1 - Chemical Yield in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

P - Matrix Spike Recovery within control limits

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Duplicate Sample Results (DER)

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.06 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: EM-JS-07-1-3

Lab ID: 0812258-4DUP

Date Analyzed: 13-Mar-09

Date Collected: 13-Aug-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-7

Run ID: RE090220-7A
QCBatchID: RE090220-7-1

Result Units: pCi/g
File Name:Manual Entry

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-226 0.83 2.1313982-63-3 1.4 +/- 0.482.0 +/- 0.59

Data Package ID: RE0812258-1

Page 1 of 3Friday, March 27, 2009Date Printed:
LIMS Version:  6.253A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Duplicate Sample Results (DER)

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.06 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: RA-JS-02-1-3

Lab ID: 0812258-8DUP

Date Analyzed: 17-Mar-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-6

Run ID: RE090220-6A
QCBatchID: RE090220-6-1

Result Units: pCi/g
File Name:Manual Entry

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-226 0.44 2.1313982-63-3 1.2 +/- 0.411.5 +/- 0.55

Data Package ID: RE0812258-1

Page 2 of 3Friday, March 27, 2009Date Printed:
LIMS Version:  6.253A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Duplicate Sample Results (DER)

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.05 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: C-JS-05-1-3

Lab ID: 0812258-16DUP

Date Analyzed: 13-Mar-09

Date Collected: 05-Aug-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-7

Run ID: RE090220-7A
QCBatchID: RE090220-7-1

Result Units: pCi/g
File Name:Manual Entry

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-226 0.80 2.1313982-63-3 3.9 +/- 0.885.0 +/- 1.1

Data Package ID: RE0812258-1

Page 3 of 3Friday, March 27, 2009Date Printed:
LIMS Version:  6.253A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.06 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: EM-JS-07-5-7

Lab ID: 0812258-1

Date Analyzed: 13-Mar-09

Date Collected: 13-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-7

Run ID: RE090220-7A
QCBatchID: RE090220-7-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.362.3 +/- 0.6013982-63-3 1

Data Package ID: RE0812258-1

Page 1 of 15Friday, March 27, 2009Date Printed:
LIMS Version:  6.253A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.07 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: EM-JS-06-1-3

Lab ID: 0812258-3

Date Analyzed: 13-Mar-09

Date Collected: 13-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-7

Run ID: RE090220-7A
QCBatchID: RE090220-7-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.281.3 +/- 0.4013982-63-3 1

Data Package ID: RE0812258-1

Page 2 of 15Friday, March 27, 2009Date Printed:
LIMS Version:  6.253A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.05 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: EM-JS-07-1-3

Lab ID: 0812258-4

Date Analyzed: 13-Mar-09

Date Collected: 13-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-7

Run ID: RE090220-7A
QCBatchID: RE090220-7-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.252.0 +/- 0.5913982-63-3 1

Data Package ID: RE0812258-1

Page 3 of 15Friday, March 27, 2009Date Printed:
LIMS Version:  6.253A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon

20



Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Duplicate Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.06 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: EM-JS-07-1-3

Lab ID: 0812258-4DUP

Date Analyzed: 13-Mar-09

Date Collected: 13-Aug-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-7

Run ID: RE090220-7A
QCBatchID: RE090220-7-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 0.271.4 +/- 0.48 1

Data Package ID: RE0812258-1

Page 1 of 3Friday, March 27, 2009Date Printed:
LIMS Version:  6.253A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: EM-JS-06-5-7

Lab ID: 0812258-5

Date Analyzed: 13-Mar-09

Date Collected: 13-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-7

Run ID: RE090220-7A
QCBatchID: RE090220-7-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.441.8 +/- 0.5413982-63-3 1

Data Package ID: RE0812258-1

Page 4 of 15Friday, March 27, 2009Date Printed:
LIMS Version:  6.253A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.03 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: EM-JS-06-10-11

Lab ID: 0812258-6

Date Analyzed: 13-Mar-09

Date Collected: 13-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-7

Run ID: RE090220-7A
QCBatchID: RE090220-7-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.211.4 +/- 0.3813982-63-3 1

Data Package ID: RE0812258-1

Page 5 of 15Friday, March 27, 2009Date Printed:
LIMS Version:  6.253A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: CS-JS-02-10-11

Lab ID: 0812258-7

Date Analyzed: 17-Mar-09

Date Collected: 04-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-6

Run ID: RE090220-6A
QCBatchID: RE090220-6-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.333.7 +/- 0.9313982-63-3 1

Data Package ID: RE0812258-1

Page 6 of 15Friday, March 27, 2009Date Printed:
LIMS Version:  6.253A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: RA-JS-02-1-3

Lab ID: 0812258-8

Date Analyzed: 17-Mar-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-6

Run ID: RE090220-6A
QCBatchID: RE090220-6-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.351.5 +/- 0.5513982-63-3 1

Data Package ID: RE0812258-1

Page 7 of 15Friday, March 27, 2009Date Printed:
LIMS Version:  6.253A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Duplicate Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.06 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: RA-JS-02-1-3

Lab ID: 0812258-8DUP

Date Analyzed: 17-Mar-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-6

Run ID: RE090220-6A
QCBatchID: RE090220-6-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 0.371.2 +/- 0.41 1

Data Package ID: RE0812258-1

Page 2 of 3Friday, March 27, 2009Date Printed:
LIMS Version:  6.253A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: RA-SD-01-0-1.5 D

Lab ID: 0812258-11

Date Analyzed: 17-Mar-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-6

Run ID: RE090220-6A
QCBatchID: RE090220-6-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.201.7 +/- 0.4613982-63-3 1

Data Package ID: RE0812258-1

Page 8 of 15Friday, March 27, 2009Date Printed:
LIMS Version:  6.253A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.05 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: EM-JS-08-5-7

Lab ID: 0812258-14

Date Analyzed: 13-Mar-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-7

Run ID: RE090220-7A
QCBatchID: RE090220-7-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.341.0 +/- 0.4113982-63-3 1

Data Package ID: RE0812258-1

Page 9 of 15Friday, March 27, 2009Date Printed:
LIMS Version:  6.253A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.02 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: EM-JS-08-10-12

Lab ID: 0812258-15

Date Analyzed: 13-Mar-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-7

Run ID: RE090220-7A
QCBatchID: RE090220-7-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.273.4 +/- 0.8613982-63-3 1

Data Package ID: RE0812258-1

Page 10 of 15Friday, March 27, 2009Date Printed:
LIMS Version:  6.253A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.06 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: C-JS-05-1-3

Lab ID: 0812258-16

Date Analyzed: 13-Mar-09

Date Collected: 05-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-7

Run ID: RE090220-7A
QCBatchID: RE090220-7-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.345.0 +/- 1.113982-63-3 1

Data Package ID: RE0812258-1

Page 11 of 15Friday, March 27, 2009Date Printed:
LIMS Version:  6.253A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Duplicate Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.05 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: C-JS-05-1-3

Lab ID: 0812258-16DUP

Date Analyzed: 13-Mar-09

Date Collected: 05-Aug-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-7

Run ID: RE090220-7A
QCBatchID: RE090220-7-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 0.323.9 +/- 0.88 1

Data Package ID: RE0812258-1

Page 3 of 3Friday, March 27, 2009Date Printed:
LIMS Version:  6.253A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.02 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: EM-JS-07-10-12

Lab ID: 0812258-17

Date Analyzed: 13-Mar-09

Date Collected: 13-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-7

Run ID: RE090220-7A
QCBatchID: RE090220-7-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.401.4 +/- 0.4913982-63-3 1

Data Package ID: RE0812258-1

Page 12 of 15Friday, March 27, 2009Date Printed:
LIMS Version:  6.253A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.07 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: ST-SB04 120-140

Lab ID: 0812258-20

Date Analyzed: 13-Mar-09

Date Collected: 06-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-7

Run ID: RE090220-7A
QCBatchID: RE090220-7-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.522.4 +/- 0.7213982-63-3 1

Data Package ID: RE0812258-1

Page 13 of 15Friday, March 27, 2009Date Printed:
LIMS Version:  6.253A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.02 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: ST-SB03 20-40

Lab ID: 0812258-25

Date Analyzed: 13-Mar-09

Date Collected: 02-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-7

Run ID: RE090220-7A
QCBatchID: RE090220-7-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.411.9 +/- 0.6413982-63-3 1

Data Package ID: RE0812258-1

Page 14 of 15Friday, March 27, 2009Date Printed:
LIMS Version:  6.253A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: ST-SB01 140-160

Lab ID: 0812258-30

Date Analyzed: 16-Mar-09

Date Collected: 25-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-7

Run ID: RE090220-7A
QCBatchID: RE090220-7-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.331.9 +/- 0.5213982-63-3 1

Data Package ID: RE0812258-1

Page 15 of 15Friday, March 27, 2009Date Printed:
LIMS Version:  6.253A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Paragon OrderNum: 0812258
Client Name: Freeport McMoRan Sierrita

Client Project Name: FMI-VRP
Client Project Number:

Client PO Number: OJ08VT

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Paragon

0812258-1EM-JS-07-5-7 SOIL 13-Aug-08 9:19
0812258-2EM-JS-06-0-1 SOIL 13-Aug-08 8:40
0812258-3EM-JS-06-1-3 SOIL 13-Aug-08 8:40
0812258-4EM-JS-07-1-3 SOIL 13-Aug-08 9:14
0812258-5EM-JS-06-5-7 SOIL 13-Aug-08 8:45
0812258-6EM-JS-06-10-11 SOIL 13-Aug-08 8:50
0812258-7CS-JS-02-10-11 SOIL 04-Aug-08 14:33
0812258-8RA-JS-02-1-3 SOIL 11-Aug-08 10:45
0812258-9RA-JS-02-0-1 D SOIL 11-Aug-08 10:25
0812258-10RA-SD-02-1.5-3.0  D SOIL 11-Aug-08 9:30
0812258-11RA-SD-01-0-1.5 D SOIL 11-Aug-08 9:50
0812258-12RA-SD-01-1.5-3.0 D SOIL 11-Aug-08 10:05
0812258-13EM-JS-07-15-16 SOIL 13-Aug-08 8:45
0812258-14EM-JS-08-5-7 SOIL 12-Aug-08 1:33
0812258-15EM-JS-08-10-12 SOIL 12-Aug-08 1:56
0812258-16C-JS-05-1-3 SOIL 05-Aug-08 11:05
0812258-17EM-JS-07-10-12 SOIL 13-Aug-08 9:45
0812258-18RA-SD-02-0-1.5D SOIL 11-Aug-08 9:10
0812258-19ST-SB03 80-100 SOIL 02-Oct-08 14:17
0812258-20ST-SB04 120-140 SOIL 06-Oct-08 9:22
0812258-21ST-SB03 180-200 SOIL 03-Oct-08 12:27
0812258-22ST-SB03 60-80 SOIL 02-Oct-08 13:32
0812258-23ST-SB04 100-120 SOIL 06-Oct-08 8:37
0812258-24ST-SB03 100-120 SOIL 03-Oct-08 8:57
0812258-25ST-SB03 20-40 SOIL 02-Oct-08 12:47
0812258-26ST-SB03 120-140 SOIL 03-Oct-08 9:37
0812258-27ST-SB03 160-180 SOIL 03-Oct-08 11:42
0812258-28ST-SB03 40-60 SOIL 02-Oct-08 13:07
0812258-29ST-SB03 140-160 SOIL 03-Oct-08 10:22
0812258-30ST-SB01 140-160 SOIL 25-Sep-08 13:17

Page 1 of 1
Friday, February 13, 2009Date Printed:LIMS Version:  6.244A

ALS Paragon

2



3



4



5



6



7



Radium-228 Analysis by GFPC

PAI 724 Rev 10Method Blank Results

Prep SOP: PAI 746 Rev 8
Final Aliquot: 0.504 g

Count Time: 250 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Lab ID: RA090120-2MB

Date Analyzed: 29-Jan-09

Date Collected: 20-Jan-09

Sample Matrix: SOIL

Date Prepared: 20-Jan-09

Prep Batch: RA090120-2

Run ID: RA090120-2A
QCBatchID: RA090120-2-1 Result Units: pCi/g

File Name:RAB0129

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 724 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 U2.3-1.0 +/- 1.1 5

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 91.935480 32600 ug 40 - 110 %

YTTRIUM 61.98713 5400 ug 40 - 110 %

Total 56.9 40 - 110 %

Data Package ID: RA0812258-1

Page 1 of 1Friday, February 13, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Radium-228 Analysis by GFPC
PAI 724 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 746 Rev 8
Final Aliquot: 0.504 g

Count Time: 250 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Lab ID: RA090120-2LCS

Date Analyzed: 29-Jan-09

Date Collected: 20-Jan-09

Sample Matrix: SOIL

Date Prepared: 20-Jan-09

Prep Batch: RA090120-2

Run ID: RA090120-2A
QCBatchID: RA090120-2-1 Result Units: pCi/g

File Name:RAB0129

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-228 45.0 13.5 2.13 P46.5 96.7 70 - 130+/-15262-20-1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 90.036940 33300 ug 40 - 110 %

YTTRIUM 67.78713 5900 ug 40 - 110 %

Total 60.9 40 - 110 %

Data Package ID: RA0812258-1

Page 1 of 1Friday, February 13, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Radium-228 Analysis by GFPC
PAI 724 Rev 10

Duplicate Sample Results (DER)

Prep SOP: PAI 746 Rev 8
Final Aliquot: 0.504 g

Count Time: 250 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: RA-JS-02-1-3

Lab ID: 0812258-8DUP

Date Analyzed: 29-Jan-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 20-Jan-09

Prep Batch: RA090120-2

Run ID: RA090120-2A
QCBatchID: RA090120-2-1

Result Units: pCi/g
File Name:RAB0129

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-228 0.17 2.1315262-20-1 8.2 +/- 2.88.9 +/- 3.1

Data Package ID: RA0812258-1

Page 1 of 1Friday, February 13, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Radium-228 Analysis by GFPC
PAI 724 Rev 10
Sample Results

Prep SOP: PAI 746 Rev 8
Final Aliquot: 0.502 g

Count Time: 250 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: RA-JS-02-1-3

Lab ID: 0812258-8

Date Analyzed: 29-Jan-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Jan-09

Prep Batch: RA090120-2

Run ID: RA090120-2A
QCBatchID: RA090120-2-1

Result Units: pCi/g
File Name:RAB0129

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 2.78.9 +/- 3.115262-20-1 5

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 90.835840 32500 ug 40 - 110 %

YTTRIUM 61.08713 5310 ug 40 - 110 %

Total 55.4 40 - 110 %

Data Package ID: RA0812258-1

Page 1 of 3Friday, February 13, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Radium-228 Analysis by GFPC
PAI 724 Rev 10

Sample Duplicate Results

Prep SOP: PAI 746 Rev 8
Final Aliquot: 0.504 g

Count Time: 250 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: RA-JS-02-1-3

Lab ID: 0812258-8DUP

Date Analyzed: 29-Jan-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 20-Jan-09

Prep Batch: RA090120-2

Run ID: RA090120-2A
QCBatchID: RA090120-2-1

Result Units: pCi/g
File Name:RAB0129

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 2.48.2 +/- 2.8 5

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 90.135750 32200 ug 40 - 110 %

YTTRIUM 63.98713 5570 ug 40 - 110 %

Total 57.6 40 - 110 %

Data Package ID: RA0812258-1

Page 1 of 1Friday, February 13, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Radium-228 Analysis by GFPC
PAI 724 Rev 10
Sample Results

Prep SOP: PAI 746 Rev 8
Final Aliquot: 0.504 g

Count Time: 250 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: RA-SD-01-0-1.5 D

Lab ID: 0812258-11

Date Analyzed: 29-Jan-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Jan-09

Prep Batch: RA090120-2

Run ID: RA090120-2A
QCBatchID: RA090120-2-1

Result Units: pCi/g
File Name:RAB0129

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 U2.32.1 +/- 1.315262-20-1 5

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 90.736970 33500 ug 40 - 110 %

YTTRIUM 67.98713 5920 ug 40 - 110 %

Total 61.6 40 - 110 %

Data Package ID: RA0812258-1

Page 2 of 3Friday, February 13, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Radium-228 Analysis by GFPC
PAI 724 Rev 10
Sample Results

Prep SOP: PAI 746 Rev 8
Final Aliquot: 0.503 g

Count Time: 250 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: C-JS-05-1-3

Lab ID: 0812258-16

Date Analyzed: 29-Jan-09

Date Collected: 05-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Jan-09

Prep Batch: RA090120-2

Run ID: RA090120-2A
QCBatchID: RA090120-2-1

Result Units: pCi/g
File Name:RAB0129

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 LT2.74.6 +/- 2.015262-20-1 5

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 91.336450 33300 ug 40 - 110 %

YTTRIUM 58.98713 5130 ug 40 - 110 %

Total 53.7 40 - 110 %

Data Package ID: RA0812258-1

Page 3 of 3Friday, February 13, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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           ALS Paragon 

 

 
Isotopic Uranium 

Case Narrative 
 

Freeport McMoRan Sierrita 
FMI-VRP 

Work Order Number:  0812258 
 
1. This report consists of the analytical results for 30 soil samples received by ALS Paragon on 

12/30/2008. 
 
2. These samples were prepared according to procedures SOP336R0, SOP773R10, and SOP778R12.  

Due to potential matrix interference, the samples were prepared at a reduced aliquot of ~1 gram.   
 
3. The samples were analyzed for the presence of isotopic uranium according to procedure SOP714R11.  

The analyses were completed on 03/16/2009. 
 
4. The isotopic analysis results for these samples are reported on a ‘dry weight’ basis in units of 

pCi/gram.   
 
5. This analytical method quantifies U-235 alpha activity in a specific region of interest corresponding 

to emission energies between those of U-234 and U-238.  A potential limitation of this method is 
that measurable amounts of U-234 in the sample may cause a small amount of characteristic activity 
in the U-235 region of interest due to poorly resolved alpha activity at the boundary between the two 
regions.  To minimize the potential for a high bias in the U-235 analytical results, the U-235 region of 
interest has been narrowed and limited to a lower energy region.  An 85.1% abundance correction has 
been made to the final U-235 results.  

 
6. Uranium-234 activity is reported in method blank AS090223-1MB above the minimum detectable 

concentration value.  The measured blank activity is below the requested MDC of 0.1 pCi/g.  Results 
are acceptable according to SOP715R15, and are submitted without further qualification. 

 

7.  The duplicate error ratio (DER) for the U-235 analysis of sample 0812258-16 and its duplicate sample          
0812258-16DUP was elevated above our warning limit.  DER is defined as: 

DER S D

S D

=
−

+

/ /

*2 2 2σ σ
 

1





Paragon OrderNum: 0812258
Client Name: Freeport McMoRan Sierrita

Client Project Name: FMI-VRP
Client Project Number:

Client PO Number: OJ08VT

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Paragon

0812258-1EM-JS-07-5-7 SOIL 13-Aug-08 9:19
0812258-2EM-JS-06-0-1 SOIL 13-Aug-08 8:40
0812258-3EM-JS-06-1-3 SOIL 13-Aug-08 8:40
0812258-4EM-JS-07-1-3 SOIL 13-Aug-08 9:14
0812258-5EM-JS-06-5-7 SOIL 13-Aug-08 8:45
0812258-6EM-JS-06-10-11 SOIL 13-Aug-08 8:50
0812258-7CS-JS-02-10-11 SOIL 04-Aug-08 14:33
0812258-8RA-JS-02-1-3 SOIL 11-Aug-08 10:45
0812258-9RA-JS-02-0-1 D SOIL 11-Aug-08 10:25
0812258-10RA-SD-02-1.5-3.0  D SOIL 11-Aug-08 9:30
0812258-11RA-SD-01-0-1.5 D SOIL 11-Aug-08 9:50
0812258-12RA-SD-01-1.5-3.0 D SOIL 11-Aug-08 10:05
0812258-13EM-JS-07-15-16 SOIL 13-Aug-08 8:45
0812258-14EM-JS-08-5-7 SOIL 12-Aug-08 1:33
0812258-15EM-JS-08-10-12 SOIL 12-Aug-08 1:56
0812258-16C-JS-05-1-3 SOIL 05-Aug-08 11:05
0812258-17EM-JS-07-10-12 SOIL 13-Aug-08 9:45
0812258-18RA-SD-02-0-1.5D SOIL 11-Aug-08 9:10
0812258-19ST-SB03 80-100 SOIL 02-Oct-08 14:17
0812258-20ST-SB04 120-140 SOIL 06-Oct-08 9:22
0812258-21ST-SB03 180-200 SOIL 03-Oct-08 12:27
0812258-22ST-SB03 60-80 SOIL 02-Oct-08 13:32
0812258-23ST-SB04 100-120 SOIL 06-Oct-08 8:37
0812258-24ST-SB03 100-120 SOIL 03-Oct-08 8:57
0812258-25ST-SB03 20-40 SOIL 02-Oct-08 12:47
0812258-26ST-SB03 120-140 SOIL 03-Oct-08 9:37
0812258-27ST-SB03 160-180 SOIL 03-Oct-08 11:42
0812258-28ST-SB03 40-60 SOIL 02-Oct-08 13:07
0812258-29ST-SB03 140-160 SOIL 03-Oct-08 10:22
0812258-30ST-SB01 140-160 SOIL 25-Sep-08 13:17

Page 1 of 1 Paragon Analytics Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A
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Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 11Method Blank Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.04 g

Count Time: 1000 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Lab ID: AS090223-1MB

Date Analyzed: 07-Mar-09

Date Collected: 23-Feb-09

Sample Matrix: SOIL

Date Prepared: 23-Feb-09

Prep Batch: AS090223-1

Run ID: AS090223-1A
QCBatchID: AS090223-1-1 Result Units: pCi/g

File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 714 Rev 11

CASNO Requested
 MDC

ALS Paragon

U-23413966-29-5 B30.00520.0067 +/- 0.0083 0.1

U-23515117-96-1 U0.00540.0040 +/- 0.0097 0.1

U-2387440-61-1 U0.0120.010 +/- 0.0096 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 79.24.331 3.43 pCi/g 30 - 110 %

Data Package ID: UR0812258-1

Page 1 of 2Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 11Method Blank Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Lab ID: AS090305-3MB

Date Analyzed: 16-Mar-09

Date Collected: 05-Mar-09

Sample Matrix: SOIL

Date Prepared: 05-Mar-09

Prep Batch: AS090305-3

Run ID: AS090305-3A
QCBatchID: AS090305-3-1 Result Units: pCi/g

File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 714 Rev 11

CASNO Requested
 MDC

ALS Paragon

U-23413966-29-5 U0.0410.015 +/- 0.023 0.1

U-23515117-96-1 U0.040-0.0023 +/- 0.027 0.1

U-2387440-61-1 U0.0340.017 +/- 0.023 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 73.94.407 3.26 pCi/g 30 - 110 %

Data Package ID: UR0812258-1

Page 2 of 2Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Laboratory Control Sample(s)

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.04 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Lab ID: AS090223-1LCS

Date Analyzed: 03-Mar-09

Date Collected: 23-Feb-09

Sample Matrix: SOIL

Date Prepared: 23-Feb-09

Prep Batch: AS090223-1

Run ID: AS090223-1A
QCBatchID: AS090223-1-1 Result Units: pCi/g

File Name:Spectrum #1

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

U-234 4.05 0.742 0.0533 P4.16 97.4 82 - 122+/-13966-29-5

U-238 4.28 0.779 0.0687 P4.32 98.9 82 - 122+/-7440-61-1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 83.84.331 3.63 pCi/g 30 - 110 %

Data Package ID: UR0812258-1

Page 1 of 2Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Laboratory Control Sample(s)

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Lab ID: AS090305-3LCS

Date Analyzed: 16-Mar-09

Date Collected: 05-Mar-09

Sample Matrix: SOIL

Date Prepared: 05-Mar-09

Prep Batch: AS090305-3

Run ID: AS090305-3A
QCBatchID: AS090305-3-1 Result Units: pCi/g

File Name:Spectrum #1

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

U-234 4.37 0.797 0.0324 P4.28 102 82 - 122+/-13966-29-5

U-238 4.52 0.822 0.0439 P4.45 102 82 - 122+/-7440-61-1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 76.64.407 3.38 pCi/g 30 - 110 %

Data Package ID: UR0812258-1

Page 2 of 2Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Duplicate Sample Results (DER)

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.03 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: RA-SD-02-1.5-3.0  D

Lab ID: 0812258-10DUP

Date Analyzed: 12-Mar-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 05-Mar-09

Prep Batch: AS090305-3

Run ID: AS090305-3A
QCBatchID: AS090305-3-1

Result Units: pCi/g
File Name:Spectrum #1

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

U-234 0.30 2.1313966-29-5 1.6 +/- 0.341.5 +/- 0.32

U-235 0.74 2.1315117-96-1 0.13 +/- 0.0680.065 +/- 0.048

U-238 0.12 2.137440-61-1 1.8 +/- 0.371.8 +/- 0.37

Data Package ID: UR0812258-1

Page 1 of 3Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Duplicate Sample Results (DER)

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: C-JS-05-1-3

Lab ID: 0812258-16DUP

Date Analyzed: 12-Mar-09

Date Collected: 05-Aug-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 05-Mar-09

Prep Batch: AS090305-3

Run ID: AS090305-3A
QCBatchID: AS090305-3-1

Result Units: pCi/g
File Name:Spectrum #1

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

U-234 0.54 2.1313966-29-5 2.6 +/- 0.492.2 +/- 0.44

U-235 1.48 2.13 W15117-96-1 0.24 +/- 0.0930.085 +/- 0.052

U-238 0.33 2.137440-61-1 1.9 +/- 0.392.1 +/- 0.42

Data Package ID: UR0812258-1

Page 2 of 3Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Duplicate Sample Results (DER)

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: ST-SB01 140-160

Lab ID: 0812258-30DUP

Date Analyzed: 03-Mar-09

Date Collected: 25-Sep-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 23-Feb-09

Prep Batch: AS090223-1

Run ID: AS090223-1A
QCBatchID: AS090223-1-1

Result Units: pCi/g
File Name:Spectrum #1

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

U-234 0.67 2.1313966-29-5 1.3 +/- 0.281.6 +/- 0.33

U-235 0.19 2.13 LT15117-96-1 0.094 +/- 0.0550.080 +/- 0.054

U-238 0.50 2.137440-61-1 1.6 +/- 0.341.9 +/- 0.38

Data Package ID: UR0812258-1

Page 3 of 3Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: EM-JS-07-5-7

Lab ID: 0812258-1

Date Analyzed: 12-Mar-09

Date Collected: 13-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 05-Mar-09

Prep Batch: AS090305-3

Run ID: AS090305-3A
QCBatchID: AS090305-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0382.8 +/- 0.5213966-29-5 0.1

U-235 0.0370.14 +/- 0.06815117-96-1 0.1

U-238 0.0322.7 +/- 0.517440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 78.94.397 3.47 pCi/g 30 - 110 %

Data Package ID: UR0812258-1

Page 1 of 30Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: EM-JS-06-0-1

Lab ID: 0812258-2

Date Analyzed: 12-Mar-09

Date Collected: 13-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 05-Mar-09

Prep Batch: AS090305-3

Run ID: AS090305-3A
QCBatchID: AS090305-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0311.9 +/- 0.3913966-29-5 0.1

U-235 LT0.0360.094 +/- 0.05415117-96-1 0.1

U-238 0.0371.9 +/- 0.387440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 79.74.365 3.48 pCi/g 30 - 110 %

Data Package ID: UR0812258-1

Page 2 of 30Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: EM-JS-06-1-3

Lab ID: 0812258-3

Date Analyzed: 12-Mar-09

Date Collected: 13-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 05-Mar-09

Prep Batch: AS090305-3

Run ID: AS090305-3A
QCBatchID: AS090305-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0155.5 +/- 0.9613966-29-5 0.1

U-235 0.0180.23 +/- 0.08615117-96-1 0.1

U-238 0.0355.5 +/- 0.967440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 85.94.460 3.83 pCi/g 30 - 110 %

Data Package ID: UR0812258-1

Page 3 of 30Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: EM-JS-07-1-3

Lab ID: 0812258-4

Date Analyzed: 12-Mar-09

Date Collected: 13-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 05-Mar-09

Prep Batch: AS090305-3

Run ID: AS090305-3A
QCBatchID: AS090305-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0163.2 +/- 0.5913966-29-5 0.1

U-235 0.0370.16 +/- 0.07315117-96-1 0.1

U-238 0.0313.7 +/- 0.677440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 80.34.386 3.52 pCi/g 30 - 110 %

Data Package ID: UR0812258-1

Page 4 of 30Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon

19



Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: EM-JS-06-5-7

Lab ID: 0812258-5

Date Analyzed: 12-Mar-09

Date Collected: 13-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 05-Mar-09

Prep Batch: AS090305-3

Run ID: AS090305-3A
QCBatchID: AS090305-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0392.4 +/- 0.4713966-29-5 0.1

U-235 LT0.0190.086 +/- 0.05215117-96-1 0.1

U-238 0.0172.0 +/- 0.417440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 74.94.392 3.29 pCi/g 30 - 110 %

Data Package ID: UR0812258-1

Page 5 of 30Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: EM-JS-06-10-11

Lab ID: 0812258-6

Date Analyzed: 12-Mar-09

Date Collected: 13-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 05-Mar-09

Prep Batch: AS090305-3

Run ID: AS090305-3A
QCBatchID: AS090305-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0164.4 +/- 0.7913966-29-5 0.1

U-235 0.0490.19 +/- 0.07915117-96-1 0.1

U-238 0.0375.0 +/- 0.897440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 82.14.456 3.66 pCi/g 30 - 110 %

Data Package ID: UR0812258-1

Page 6 of 30Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: CS-JS-02-10-11

Lab ID: 0812258-7

Date Analyzed: 12-Mar-09

Date Collected: 04-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 05-Mar-09

Prep Batch: AS090305-3

Run ID: AS090305-3A
QCBatchID: AS090305-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0152.5 +/- 0.4813966-29-5 0.1

U-235 LT0.0180.093 +/- 0.05215117-96-1 0.1

U-238 0.0302.7 +/- 0.517440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 83.54.374 3.65 pCi/g 30 - 110 %

Data Package ID: UR0812258-1

Page 7 of 30Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.03 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: RA-JS-02-1-3

Lab ID: 0812258-8

Date Analyzed: 12-Mar-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 05-Mar-09

Prep Batch: AS090305-3

Run ID: AS090305-3A
QCBatchID: AS090305-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0483.8 +/- 0.7013966-29-5 0.1

U-235 0.0510.19 +/- 0.08115117-96-1 0.1

U-238 0.0633.8 +/- 0.707440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 77.84.350 3.38 pCi/g 30 - 110 %

Data Package ID: UR0812258-1

Page 8 of 30Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: RA-JS-02-0-1 D

Lab ID: 0812258-9

Date Analyzed: 12-Mar-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 05-Mar-09

Prep Batch: AS090305-3

Run ID: AS090305-3A
QCBatchID: AS090305-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0431.9 +/- 0.4013966-29-5 0.1

U-235 0.0570.16 +/- 0.07815117-96-1 0.1

U-238 0.0432.0 +/- 0.407440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 72.14.402 3.18 pCi/g 30 - 110 %

Data Package ID: UR0812258-1

Page 9 of 30Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: RA-SD-02-1.5-3.0  D

Lab ID: 0812258-10

Date Analyzed: 12-Mar-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 05-Mar-09

Prep Batch: AS090305-3

Run ID: AS090305-3A
QCBatchID: AS090305-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0441.5 +/- 0.3213966-29-5 0.1

U-235 LT0.0490.065 +/- 0.04815117-96-1 0.1

U-238 0.0471.8 +/- 0.377440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 77.44.429 3.43 pCi/g 30 - 110 %

Data Package ID: UR0812258-1

Page 10 of 30Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Sample Duplicate Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.03 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: RA-SD-02-1.5-3.0  D

Lab ID: 0812258-10DUP

Date Analyzed: 12-Mar-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 05-Mar-09

Prep Batch: AS090305-3

Run ID: AS090305-3A
QCBatchID: AS090305-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-23413966-29-5 0.0461.6 +/- 0.34 0.1

U-23515117-96-1 0.0590.13 +/- 0.068 0.1

U-2387440-61-1 0.0401.8 +/- 0.37 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 79.54.353 3.46 pCi/g 30 - 110 %

Data Package ID: UR0812258-1

Page 1 of 3Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: RA-SD-01-0-1.5 D

Lab ID: 0812258-11

Date Analyzed: 12-Mar-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 05-Mar-09

Prep Batch: AS090305-3

Run ID: AS090305-3A
QCBatchID: AS090305-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0622.4 +/- 0.4713966-29-5 0.1

U-235 0.0200.15 +/- 0.07015117-96-1 0.1

U-238 0.0332.6 +/- 0.507440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 84.74.447 3.77 pCi/g 30 - 110 %

Data Package ID: UR0812258-1

Page 11 of 30Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: RA-SD-01-1.5-3.0 D

Lab ID: 0812258-12

Date Analyzed: 12-Mar-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 05-Mar-09

Prep Batch: AS090305-3

Run ID: AS090305-3A
QCBatchID: AS090305-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0534.7 +/- 0.8513966-29-5 0.1

U-235 0.0390.13 +/- 0.06615117-96-1 0.1

U-238 0.0404.3 +/- 0.787440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 82.14.452 3.65 pCi/g 30 - 110 %

Data Package ID: UR0812258-1

Page 12 of 30Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: EM-JS-07-15-16

Lab ID: 0812258-13

Date Analyzed: 12-Mar-09

Date Collected: 13-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 05-Mar-09

Prep Batch: AS090305-3

Run ID: AS090305-3A
QCBatchID: AS090305-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.05612 +/- 2.113966-29-5 0.1

U-235 0.0230.47 +/- 0.1515117-96-1 0.1

U-238 0.01913 +/- 2.27440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 70.94.401 3.12 pCi/g 30 - 110 %

Data Package ID: UR0812258-1

Page 13 of 30Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: EM-JS-08-5-7

Lab ID: 0812258-14

Date Analyzed: 12-Mar-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 05-Mar-09

Prep Batch: AS090305-3

Run ID: AS090305-3A
QCBatchID: AS090305-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0692.8 +/- 0.5413966-29-5 0.1

U-235 0.0510.22 +/- 0.09415117-96-1 0.1

U-238 0.0582.8 +/- 0.547440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 74.54.402 3.28 pCi/g 30 - 110 %

Data Package ID: UR0812258-1

Page 14 of 30Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: EM-JS-08-10-12

Lab ID: 0812258-15

Date Analyzed: 12-Mar-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 05-Mar-09

Prep Batch: AS090305-3

Run ID: AS090305-3A
QCBatchID: AS090305-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.09512 +/- 2.113966-29-5 0.1

U-235 0.0680.57 +/- 0.1715117-96-1 0.1

U-238 0.04412 +/- 2.17440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 70.94.464 3.16 pCi/g 30 - 110 %

Data Package ID: UR0812258-1

Page 15 of 30Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: C-JS-05-1-3

Lab ID: 0812258-16

Date Analyzed: 12-Mar-09

Date Collected: 05-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 05-Mar-09

Prep Batch: AS090305-3

Run ID: AS090305-3A
QCBatchID: AS090305-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0552.2 +/- 0.4413966-29-5 0.1

U-235 LT0.0380.085 +/- 0.05215117-96-1 0.1

U-238 0.0482.1 +/- 0.427440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 81.34.411 3.58 pCi/g 30 - 110 %

Data Package ID: UR0812258-1

Page 16 of 30Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Sample Duplicate Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: C-JS-05-1-3

Lab ID: 0812258-16DUP

Date Analyzed: 12-Mar-09

Date Collected: 05-Aug-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 05-Mar-09

Prep Batch: AS090305-3

Run ID: AS090305-3A
QCBatchID: AS090305-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-23413966-29-5 0.0512.6 +/- 0.49 0.1

U-23515117-96-1 W0.0450.24 +/- 0.093 0.1

U-2387440-61-1 0.0471.9 +/- 0.39 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 84.54.403 3.72 pCi/g 30 - 110 %

Data Package ID: UR0812258-1

Page 2 of 3Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13

33



Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: EM-JS-07-10-12

Lab ID: 0812258-17

Date Analyzed: 12-Mar-09

Date Collected: 13-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 05-Mar-09

Prep Batch: AS090305-3

Run ID: AS090305-3A
QCBatchID: AS090305-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0453.6 +/- 0.6813966-29-5 0.1

U-235 0.0520.12 +/- 0.06815117-96-1 0.1

U-238 0.0373.3 +/- 0.647440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 72.84.431 3.23 pCi/g 30 - 110 %

Data Package ID: UR0812258-1

Page 17 of 30Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: RA-SD-02-0-1.5D

Lab ID: 0812258-18

Date Analyzed: 12-Mar-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 05-Mar-09

Prep Batch: AS090305-3

Run ID: AS090305-3A
QCBatchID: AS090305-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0171.0 +/- 0.2413966-29-5 0.1

U-235 U0.0560.024 +/- 0.03215117-96-1 0.1

U-238 0.0481.0 +/- 0.237440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 84.24.398 3.70 pCi/g 30 - 110 %

Data Package ID: UR0812258-1

Page 18 of 30Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.03 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: ST-SB03 80-100

Lab ID: 0812258-19

Date Analyzed: 12-Mar-09

Date Collected: 02-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 05-Mar-09

Prep Batch: AS090305-3

Run ID: AS090305-3A
QCBatchID: AS090305-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0501.9 +/- 0.3913966-29-5 0.1

U-235 LT0.0400.058 +/- 0.04415117-96-1 0.1

U-238 0.0501.9 +/- 0.387440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 76.84.345 3.34 pCi/g 30 - 110 %

Data Package ID: UR0812258-1

Page 19 of 30Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: ST-SB04 120-140

Lab ID: 0812258-20

Date Analyzed: 12-Mar-09

Date Collected: 06-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 05-Mar-09

Prep Batch: AS090305-3

Run ID: AS090305-3A
QCBatchID: AS090305-3-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0370.69 +/- 0.1713966-29-5 0.1

U-235 LT0.0440.065 +/- 0.04615117-96-1 0.1

U-238 0.0420.75 +/- 0.187440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 86.54.463 3.86 pCi/g 30 - 110 %

Data Package ID: UR0812258-1

Page 20 of 30Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.05 g

Count Time: 1000 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: ST-SB03 180-200

Lab ID: 0812258-21

Date Analyzed: 07-Mar-09

Date Collected: 03-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 23-Feb-09

Prep Batch: AS090223-1

Run ID: AS090223-1A
QCBatchID: AS090223-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0191.2 +/- 0.2113966-29-5 0.1

U-235 LT0.00830.045 +/- 0.02215117-96-1 0.1

U-238 0.00541.3 +/- 0.237440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 69.54.297 2.98 pCi/g 30 - 110 %

Data Package ID: UR0812258-1

Page 21 of 30Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon

38



Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.03 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: ST-SB03 60-80

Lab ID: 0812258-22

Date Analyzed: 03-Mar-09

Date Collected: 02-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 23-Feb-09

Prep Batch: AS090223-1

Run ID: AS090223-1A
QCBatchID: AS090223-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0742.3 +/- 0.4813966-29-5 0.1

U-235 0.0870.14 +/- 0.08215117-96-1 0.1

U-238 0.0852.3 +/- 0.487440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 58.04.367 2.53 pCi/g 30 - 110 %

Data Package ID: UR0812258-1

Page 22 of 30Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.04 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: ST-SB04 100-120

Lab ID: 0812258-23

Date Analyzed: 03-Mar-09

Date Collected: 06-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 23-Feb-09

Prep Batch: AS090223-1

Run ID: AS090223-1A
QCBatchID: AS090223-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0421.9 +/- 0.3813966-29-5 0.1

U-235 0.0430.26 +/- 0.09615117-96-1 0.1

U-238 0.0372.0 +/- 0.397440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 84.14.326 3.64 pCi/g 30 - 110 %

Data Package ID: UR0812258-1

Page 23 of 30Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: ST-SB03 100-120

Lab ID: 0812258-24

Date Analyzed: 03-Mar-09

Date Collected: 03-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 23-Feb-09

Prep Batch: AS090223-1

Run ID: AS090223-1A
QCBatchID: AS090223-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0392.6 +/- 0.4913966-29-5 0.1

U-235 0.0340.20 +/- 0.08015117-96-1 0.1

U-238 0.0152.4 +/- 0.457440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 87.54.427 3.87 pCi/g 30 - 110 %

Data Package ID: UR0812258-1

Page 24 of 30Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.04 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: ST-SB03 20-40

Lab ID: 0812258-25

Date Analyzed: 03-Mar-09

Date Collected: 02-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 23-Feb-09

Prep Batch: AS090223-1

Run ID: AS090223-1A
QCBatchID: AS090223-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0582.2 +/- 0.4313966-29-5 0.1

U-235 LT0.0680.10 +/- 0.06215117-96-1 0.1

U-238 0.0721.9 +/- 0.407440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 77.64.326 3.36 pCi/g 30 - 110 %

Data Package ID: UR0812258-1

Page 25 of 30Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.09 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: ST-SB03 120-140

Lab ID: 0812258-26

Date Analyzed: 03-Mar-09

Date Collected: 03-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 23-Feb-09

Prep Batch: AS090223-1

Run ID: AS090223-1A
QCBatchID: AS090223-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0352.1 +/- 0.4213966-29-5 0.1

U-235 0.0350.14 +/- 0.06615117-96-1 0.1

U-238 0.0442.1 +/- 0.417440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 80.74.158 3.36 pCi/g 30 - 110 %

Data Package ID: UR0812258-1

Page 26 of 30Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon

43



Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.07 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: ST-SB03 160-180

Lab ID: 0812258-27

Date Analyzed: 03-Mar-09

Date Collected: 03-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 23-Feb-09

Prep Batch: AS090223-1

Run ID: AS090223-1A
QCBatchID: AS090223-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0651.6 +/- 0.3313966-29-5 0.1

U-235 0.0490.22 +/- 0.08815117-96-1 0.1

U-238 0.0461.8 +/- 0.367440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 74.74.223 3.15 pCi/g 30 - 110 %

Data Package ID: UR0812258-1

Page 27 of 30Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon

44



Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: ST-SB03 40-60

Lab ID: 0812258-28

Date Analyzed: 03-Mar-09

Date Collected: 02-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 23-Feb-09

Prep Batch: AS090223-1

Run ID: AS090223-1A
QCBatchID: AS090223-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0401.7 +/- 0.3513966-29-5 0.1

U-235 LT0.0470.078 +/- 0.05215117-96-1 0.1

U-238 0.0501.9 +/- 0.387440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 79.84.484 3.58 pCi/g 30 - 110 %

Data Package ID: UR0812258-1

Page 28 of 30Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.08 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: ST-SB03 140-160

Lab ID: 0812258-29

Date Analyzed: 03-Mar-09

Date Collected: 03-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 23-Feb-09

Prep Batch: AS090223-1

Run ID: AS090223-1A
QCBatchID: AS090223-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0481.6 +/- 0.3313966-29-5 0.1

U-235 LT0.0480.082 +/- 0.05115117-96-1 0.1

U-238 0.0411.9 +/- 0.387440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 80.84.162 3.36 pCi/g 30 - 110 %

Data Package ID: UR0812258-1

Page 29 of 30Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: ST-SB01 140-160

Lab ID: 0812258-30

Date Analyzed: 03-Mar-09

Date Collected: 25-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 23-Feb-09

Prep Batch: AS090223-1

Run ID: AS090223-1A
QCBatchID: AS090223-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0541.6 +/- 0.3313966-29-5 0.1

U-235 LT0.0640.080 +/- 0.05415117-96-1 0.1

U-238 0.0631.9 +/- 0.387440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 79.94.427 3.54 pCi/g 30 - 110 %

Data Package ID: UR0812258-1

Page 30 of 30Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Sample Duplicate Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: ST-SB01 140-160

Lab ID: 0812258-30DUP

Date Analyzed: 03-Mar-09

Date Collected: 25-Sep-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 23-Feb-09

Prep Batch: AS090223-1

Run ID: AS090223-1A
QCBatchID: AS090223-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-23413966-29-5 0.0431.3 +/- 0.28 0.1

U-23515117-96-1 LT0.0440.094 +/- 0.055 0.1

U-2387440-61-1 0.0381.6 +/- 0.34 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 84.14.438 3.73 pCi/g 30 - 110 %

Data Package ID: UR0812258-1

Page 3 of 3Friday, March 20, 2009Date Printed:
LIMS Version:  6.252A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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           ALS Paragon 

 

 
Gamma Spectroscopy 

Case Narrative 
 

Freeport McMoRan Sierrita 
FMI-VRP 

Work Order Number:  0812258 
 
1. The following report consists of analytical results and supporting documentation for 27 soil samples 

received by ALS Paragon on 12/30/08. 
 
2. These samples were prepared according to procedure SOP739R9.  Samples 0812258-2, -9, -10, -12,   

-13, -18, -19, -21 thru -24, and -26 thru -29 were sealed in steel cans on 01/07/09 and stored for at 
least 21 days to allow 222Rn to approach equilibrium with its progeny.  The degree of in-growth 
achieved prior to analysis on 01/28/09, respectively, is at least 97.78%.  Conservatively assuming a 
radon emanation efficiency of approximately 50%, the effective radon progeny in-growth for these 
samples would be greater than 98.89%.  

 
3. The samples were analyzed for the presence of gamma emitting radionuclides according to procedure 

SOP713R10.  The analyses were completed on 02/17/09. 
 
4. The results for these samples are reported on a “Dry Weight” basis in units of pCi/gram. 
 
5. Sample volume was insufficient to allow preparation of duplicates in batches GS090108-4 and 

GS090109-8.  Duplicate analyses of samples 0812258-2, -30, and -29 were performed in lieu of 
prepared duplicates. 

 
6. ALS Paragon has observed a reproducible low bias in 226Ra results (about -30% for the geometry in 

question) when using a mixed gamma source for the calibration of HPGe detectors for solid samples.  
This bias is eliminated by calibration using a NIST traceable 226Ra source in the same geometry and 
configuration as the samples.  This is applicable for samples 0812258-2, -9, -10, -12, -13, -18, -19,     
-21 thru -24, and -26 thru -29.  
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Paragon OrderNum: 0812258
Client Name: Freeport McMoRan Sierrita

Client Project Name: FMI-VRP
Client Project Number:

Client PO Number: OJ08VT

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Paragon

0812258-1EM-JS-07-5-7 SOIL 13-Aug-08 9:19
0812258-2EM-JS-06-0-1 SOIL 13-Aug-08 8:40
0812258-3EM-JS-06-1-3 SOIL 13-Aug-08 8:40
0812258-4EM-JS-07-1-3 SOIL 13-Aug-08 9:14
0812258-5EM-JS-06-5-7 SOIL 13-Aug-08 8:45
0812258-6EM-JS-06-10-11 SOIL 13-Aug-08 8:50
0812258-7CS-JS-02-10-11 SOIL 04-Aug-08 14:33
0812258-8RA-JS-02-1-3 SOIL 11-Aug-08 10:45
0812258-9RA-JS-02-0-1 D SOIL 11-Aug-08 10:25
0812258-10RA-SD-02-1.5-3.0  D SOIL 11-Aug-08 9:30
0812258-11RA-SD-01-0-1.5 D SOIL 11-Aug-08 9:50
0812258-12RA-SD-01-1.5-3.0 D SOIL 11-Aug-08 10:05
0812258-13EM-JS-07-15-16 SOIL 13-Aug-08 8:45
0812258-14EM-JS-08-5-7 SOIL 12-Aug-08 1:33
0812258-15EM-JS-08-10-12 SOIL 12-Aug-08 1:56
0812258-16C-JS-05-1-3 SOIL 05-Aug-08 11:05
0812258-17EM-JS-07-10-12 SOIL 13-Aug-08 9:45
0812258-18RA-SD-02-0-1.5D SOIL 11-Aug-08 9:10
0812258-19ST-SB03 80-100 SOIL 02-Oct-08 14:17
0812258-20ST-SB04 120-140 SOIL 06-Oct-08 9:22
0812258-21ST-SB03 180-200 SOIL 03-Oct-08 12:27
0812258-22ST-SB03 60-80 SOIL 02-Oct-08 13:32
0812258-23ST-SB04 100-120 SOIL 06-Oct-08 8:37
0812258-24ST-SB03 100-120 SOIL 03-Oct-08 8:57
0812258-25ST-SB03 20-40 SOIL 02-Oct-08 12:47
0812258-26ST-SB03 120-140 SOIL 03-Oct-08 9:37
0812258-27ST-SB03 160-180 SOIL 03-Oct-08 11:42
0812258-28ST-SB03 40-60 SOIL 02-Oct-08 13:07
0812258-29ST-SB03 140-160 SOIL 03-Oct-08 10:22
0812258-30ST-SB01 140-160 SOIL 25-Sep-08 13:17

Page 1 of 1
Tuesday, February 17, 2009Date Printed:LIMS Version:  6.245A

ALS Paragon
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
RA228.LIB

Final Aliquot: 77.9 g

Library:
Count Time: 45 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Lab ID: GS090108-4MB

Date Analyzed: 22-Jan-09

Date Collected: 07-Jan-09

Sample Matrix: SOIL

Date Prepared: 07-Jan-09

Prep Batch: GS090108-4

Run ID: GS090108-4A
QCBatchID: GS090108-4-1 Result Units: pCi/g

File Name:090164d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 U0.570.075 +/- 0.30 1

Data Package ID: GSS0812258-1

Page 1 of 3Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
Ra-226

Final Aliquot: 165 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Lab ID: GS090109-8MB

Date Analyzed: 29-Jan-09

Date Collected: 07-Jan-09

Sample Matrix: SOIL

Date Prepared: 07-Jan-09

Prep Batch: GS090109-8

Run ID: GS090109-8A
QCBatchID: GS090109-8-1 Result Units: pCi/g

File Name:090144d04A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 U0.290.22 +/- 0.19 1

Data Package ID: GSS0812258-1

Page 2 of 3Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
Ra-228

Final Aliquot: 165 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Lab ID: GS090109-8MB

Date Analyzed: 29-Jan-09

Date Collected: 07-Jan-09

Sample Matrix: SOIL

Date Prepared: 07-Jan-09

Prep Batch: GS090109-8

Run ID: GS090109-8A
QCBatchID: GS090109-8-1 Result Units: pCi/g

File Name:090144d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 U0.480.28 +/- 0.32 1

Data Package ID: GSS0812258-1

Page 3 of 3Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

ANALYTICAL

Final Aliquot: 100 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Lab ID: GS090108-4LCS

Date Analyzed: 22-Jan-09

Date Collected: 07-Jan-09

Sample Matrix: SOIL

Date Prepared: 07-Jan-09

Prep Batch: GS090108-4

Run ID: GS090108-4A
QCBatchID: GS090108-4-1 Result Units: pCi/g

File Name:090123d09

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Am-241 1120 131 3.01 P986 114 85 - 115+/-14596-10-2

Co-60 476 55.9 1.76 P456 105 85 - 115+/-10198-40-0

Cs-137 387 45.5 2.19 P374 104 85 - 115+/-10045-97-3

Data Package ID: GSS0812258-1

Page 1 of 3Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Lab ID: GS090109-8ALCS

Date Analyzed: 29-Jan-09

Date Collected: 07-Jan-09

Sample Matrix: SOIL

Date Prepared: 07-Jan-09

Prep Batch: GS090109-8

Run ID: GS090109-8A
QCBatchID: GS090109-8-1 Result Units: pCi/g

File Name:090184d09

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 453 53.1 2.59 P,M3470 96.4 85 - 115+/-13982-63-3

Data Package ID: GSS0812258-1

Page 2 of 3Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

ANALYTICAL

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Lab ID: GS090109-8LCS

Date Analyzed: 29-Jan-09

Date Collected: 07-Jan-09

Sample Matrix: SOIL

Date Prepared: 07-Jan-09

Prep Batch: GS090109-8

Run ID: GS090109-8A
QCBatchID: GS090109-8-1 Result Units: pCi/g

File Name:090185d09

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Am-241 502 58.9 2.42 P462 109 85 - 115+/-14596-10-2

Co-60 216 25.4 0.851 P213 102 85 - 115+/-10198-40-0

Cs-137 179 21.1 1.20 P175 102 85 - 115+/-10045-97-3

Data Package ID: GSS0812258-1

Page 3 of 3Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 191 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: EM-JS-06-0-1

Lab ID: 0812258-2DUP

Date Analyzed: 29-Jan-09

Date Collected: 13-Aug-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-8

Run ID: GS090109-8A
QCBatchID: GS090109-8-1

Result Units: pCi/g
File Name:090138d04A

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-226 0.05 2.1313982-63-3 2.9 +/- 0.472.9 +/- 0.49

Data Package ID: GSS0812258-1

Page 1 of 5Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 162 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: ST-SB03 140-160

Lab ID: 0812258-29DUP

Date Analyzed: 29-Jan-09

Date Collected: 03-Oct-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-8

Run ID: GS090109-8A
QCBatchID: GS090109-8-1

Result Units: pCi/g
File Name:090143d04A

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-226 0.02 2.13 G13982-63-3 2.5 +/- 0.462.5 +/- 0.47

Data Package ID: GSS0812258-1

Page 2 of 5Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 191 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: EM-JS-06-0-1

Lab ID: 0812258-2DUP

Date Analyzed: 29-Jan-09

Date Collected: 13-Aug-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-8

Run ID: GS090109-8A
QCBatchID: GS090109-8-1

Result Units: pCi/g
File Name:090138d04

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-228 0.75 2.13 TI15262-20-1 1.4 +/- 0.642.1 +/- 0.63

Data Package ID: GSS0812258-1

Page 3 of 5Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 162 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: ST-SB03 140-160

Lab ID: 0812258-29DUP

Date Analyzed: 29-Jan-09

Date Collected: 03-Oct-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-8

Run ID: GS090109-8A
QCBatchID: GS090109-8-1

Result Units: pCi/g
File Name:090143d04

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-228 0.09 2.13 G,TI15262-20-1 1.0 +/- 0.481.1 +/- 0.78

Data Package ID: GSS0812258-1

Page 4 of 5Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 73.5 g

Library: Count Time: 45 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: ST-SB01 140-160

Lab ID: 0812258-30DUP

Date Analyzed: 22-Jan-09

Date Collected: 25-Sep-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-4

Run ID: GS090108-4A
QCBatchID: GS090108-4-1

Result Units: pCi/g
File Name:090088d04

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-228 0.59 2.13 G,TI15262-20-1 1.2 +/- 0.461.7 +/- 0.79

Data Package ID: GSS0812258-1

Page 5 of 5Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 72.6 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: EM-JS-07-5-7

Lab ID: 0812258-1

Date Analyzed: 21-Jan-09

Date Collected: 13-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-4

Run ID: GS090108-4A
QCBatchID: GS090108-4-1

Result Units: pCi/g
File Name:090116d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.22.1 +/- 0.7815262-20-1 1

Data Package ID: GSS0812258-1

Page 1 of 42Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 191 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: EM-JS-06-0-1

Lab ID: 0812258-2

Date Analyzed: 28-Jan-09

Date Collected: 13-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-8

Run ID: GS090109-8A
QCBatchID: GS090109-8-1

Result Units: pCi/g
File Name:090172d09A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.532.9 +/- 0.4913982-63-3 1

Data Package ID: GSS0812258-1

Page 2 of 42Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Sample Duplicate Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 191 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: EM-JS-06-0-1

Lab ID: 0812258-2DUP

Date Analyzed: 29-Jan-09

Date Collected: 13-Aug-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-8

Run ID: GS090109-8A
QCBatchID: GS090109-8-1

Result Units: pCi/g
File Name:090138d04A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 0.472.9 +/- 0.47 1

Data Package ID: GSS0812258-1

Page 1 of 5Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 191 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: EM-JS-06-0-1

Lab ID: 0812258-2

Date Analyzed: 28-Jan-09

Date Collected: 13-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-8

Run ID: GS090109-8A
QCBatchID: GS090109-8-1

Result Units: pCi/g
File Name:090172d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 TI0.862.1 +/- 0.6315262-20-1 1

Data Package ID: GSS0812258-1

Page 3 of 42Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Sample Duplicate Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 191 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: EM-JS-06-0-1

Lab ID: 0812258-2DUP

Date Analyzed: 29-Jan-09

Date Collected: 13-Aug-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-8

Run ID: GS090109-8A
QCBatchID: GS090109-8-1

Result Units: pCi/g
File Name:090138d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 TI0.991.4 +/- 0.64 1

Data Package ID: GSS0812258-1

Page 2 of 5Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 87.8 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: EM-JS-06-1-3

Lab ID: 0812258-3

Date Analyzed: 21-Jan-09

Date Collected: 13-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-4

Run ID: GS090108-4A
QCBatchID: GS090108-4-1

Result Units: pCi/g
File Name:090082d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 0.801.5 +/- 0.4915262-20-1 1

Data Package ID: GSS0812258-1

Page 4 of 42Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 81.4 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: EM-JS-07-1-3

Lab ID: 0812258-4

Date Analyzed: 21-Jan-09

Date Collected: 13-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-4

Run ID: GS090108-4A
QCBatchID: GS090108-4-1

Result Units: pCi/g
File Name:090159d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 G,TI0.991.6 +/- 0.6215262-20-1 1

Data Package ID: GSS0812258-1

Page 5 of 42Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 85.5 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: EM-JS-06-5-7

Lab ID: 0812258-5

Date Analyzed: 21-Jan-09

Date Collected: 13-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-4

Run ID: GS090108-4A
QCBatchID: GS090108-4-1

Result Units: pCi/g
File Name:090083d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 TI0.931.9 +/- 0.6715262-20-1 1

Data Package ID: GSS0812258-1

Page 6 of 42Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 66.4 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: EM-JS-06-10-11

Lab ID: 0812258-6

Date Analyzed: 21-Jan-09

Date Collected: 13-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-4

Run ID: GS090108-4A
QCBatchID: GS090108-4-1

Result Units: pCi/g
File Name:090118d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.44.6 +/- 1.215262-20-1 1

Data Package ID: GSS0812258-1

Page 7 of 42Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 87.0 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: CS-JS-02-10-11

Lab ID: 0812258-7

Date Analyzed: 21-Jan-09

Date Collected: 04-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-4

Run ID: GS090108-4A
QCBatchID: GS090108-4-1

Result Units: pCi/g
File Name:090160d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 0.942.2 +/- 0.6415262-20-1 1

Data Package ID: GSS0812258-1

Page 8 of 42Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 130 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: RA-JS-02-0-1 D

Lab ID: 0812258-9

Date Analyzed: 28-Jan-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-8

Run ID: GS090109-8A
QCBatchID: GS090109-8-1

Result Units: pCi/g
File Name:090173d09A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 G0.673.2 +/- 0.5913982-63-3 1

Data Package ID: GSS0812258-1

Page 9 of 42Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 130 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: RA-JS-02-0-1 D

Lab ID: 0812258-9

Date Analyzed: 28-Jan-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-8

Run ID: GS090109-8A
QCBatchID: GS090109-8-1

Result Units: pCi/g
File Name:090173d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G1.32.6 +/- 0.8015262-20-1 1

Data Package ID: GSS0812258-1

Page 10 of 42Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 156 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: RA-SD-02-1.5-3.0  D

Lab ID: 0812258-10

Date Analyzed: 28-Jan-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-8

Run ID: GS090109-8A
QCBatchID: GS090109-8-1

Result Units: pCi/g
File Name:090174d09A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 G0.562.3 +/- 0.4513982-63-3 1

Data Package ID: GSS0812258-1

Page 11 of 42Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 156 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: RA-SD-02-1.5-3.0  D

Lab ID: 0812258-10

Date Analyzed: 28-Jan-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-8

Run ID: GS090109-8A
QCBatchID: GS090109-8-1

Result Units: pCi/g
File Name:090174d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.31.3 +/- 0.6815262-20-1 1

Data Package ID: GSS0812258-1

Page 12 of 42Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 139 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: RA-SD-01-1.5-3.0 D

Lab ID: 0812258-12

Date Analyzed: 29-Jan-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-8

Run ID: GS090109-8A
QCBatchID: GS090109-8-1

Result Units: pCi/g
File Name:090177d09A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 G0.713.9 +/- 0.6713982-63-3 1

Data Package ID: GSS0812258-1

Page 13 of 42Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 139 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: RA-SD-01-1.5-3.0 D

Lab ID: 0812258-12

Date Analyzed: 29-Jan-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-8

Run ID: GS090109-8A
QCBatchID: GS090109-8-1

Result Units: pCi/g
File Name:090177d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.33.8 +/- 1.015262-20-1 1

Data Package ID: GSS0812258-1

Page 14 of 42Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 167 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: EM-JS-07-15-16

Lab ID: 0812258-13

Date Analyzed: 29-Jan-09

Date Collected: 13-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-8

Run ID: GS090109-8A
QCBatchID: GS090109-8-1

Result Units: pCi/g
File Name:090178d09A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 G0.615.0 +/- 0.7713982-63-3 1

Data Package ID: GSS0812258-1

Page 15 of 42Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 167 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: EM-JS-07-15-16

Lab ID: 0812258-13

Date Analyzed: 29-Jan-09

Date Collected: 13-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-8

Run ID: GS090109-8A
QCBatchID: GS090109-8-1

Result Units: pCi/g
File Name:090178d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G1.14.2 +/- 0.9315262-20-1 1

Data Package ID: GSS0812258-1

Page 16 of 42Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 70.0 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: EM-JS-08-5-7

Lab ID: 0812258-14

Date Analyzed: 21-Jan-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-4

Run ID: GS090108-4A
QCBatchID: GS090108-4-1

Result Units: pCi/g
File Name:090084d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.12.5 +/- 0.7615262-20-1 1

Data Package ID: GSS0812258-1

Page 17 of 42Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 74.9 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: EM-JS-08-10-12

Lab ID: 0812258-15

Date Analyzed: 21-Jan-09

Date Collected: 12-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-4

Run ID: GS090108-4A
QCBatchID: GS090108-4-1

Result Units: pCi/g
File Name:090119d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 G,TI0.961.8 +/- 0.7515262-20-1 1

Data Package ID: GSS0812258-1

Page 18 of 42Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 89.4 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: EM-JS-07-10-12

Lab ID: 0812258-17

Date Analyzed: 21-Jan-09

Date Collected: 13-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-4

Run ID: GS090108-4A
QCBatchID: GS090108-4-1

Result Units: pCi/g
File Name:090161d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 TI0.991.8 +/- 0.6615262-20-1 1

Data Package ID: GSS0812258-1

Page 19 of 42Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 169 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: RA-SD-02-0-1.5D

Lab ID: 0812258-18

Date Analyzed: 29-Jan-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-8

Run ID: GS090109-8A
QCBatchID: GS090109-8-1

Result Units: pCi/g
File Name:090137d04A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 G0.482.2 +/- 0.4213982-63-3 1

Data Package ID: GSS0812258-1

Page 20 of 42Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 169 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: RA-SD-02-0-1.5D

Lab ID: 0812258-18

Date Analyzed: 29-Jan-09

Date Collected: 11-Aug-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-8

Run ID: GS090109-8A
QCBatchID: GS090109-8-1

Result Units: pCi/g
File Name:090137d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 G,TI0.671.3 +/- 0.5015262-20-1 1

Data Package ID: GSS0812258-1

Page 21 of 42Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 180 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: ST-SB03 80-100

Lab ID: 0812258-19

Date Analyzed: 29-Jan-09

Date Collected: 02-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-8

Run ID: GS090109-8A
QCBatchID: GS090109-8-1

Result Units: pCi/g
File Name:090179d09A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 G0.462.2 +/- 0.4213982-63-3 1

Data Package ID: GSS0812258-1

Page 22 of 42Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 180 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: ST-SB03 80-100

Lab ID: 0812258-19

Date Analyzed: 29-Jan-09

Date Collected: 02-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-8

Run ID: GS090109-8A
QCBatchID: GS090109-8-1

Result Units: pCi/g
File Name:090179d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.11.4 +/- 0.6415262-20-1 1

Data Package ID: GSS0812258-1

Page 23 of 42Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 81.7 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: ST-SB04 120-140

Lab ID: 0812258-20

Date Analyzed: 21-Jan-09

Date Collected: 06-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-4

Run ID: GS090108-4A
QCBatchID: GS090108-4-1

Result Units: pCi/g
File Name:090085d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.01.3 +/- 0.5615262-20-1 1

Data Package ID: GSS0812258-1

Page 24 of 42Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 189 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: ST-SB03 180-200

Lab ID: 0812258-21

Date Analyzed: 29-Jan-09

Date Collected: 03-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-8

Run ID: GS090109-8A
QCBatchID: GS090109-8-1

Result Units: pCi/g
File Name:090139d04A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.381.2 +/- 0.2813982-63-3 1

Data Package ID: GSS0812258-1

Page 25 of 42Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 189 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: ST-SB03 180-200

Lab ID: 0812258-21

Date Analyzed: 29-Jan-09

Date Collected: 03-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-8

Run ID: GS090109-8A
QCBatchID: GS090109-8-1

Result Units: pCi/g
File Name:090139d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 TI0.871.6 +/- 0.5715262-20-1 1

Data Package ID: GSS0812258-1

Page 26 of 42Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 164 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: ST-SB03 60-80

Lab ID: 0812258-22

Date Analyzed: 29-Jan-09

Date Collected: 02-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-8

Run ID: GS090109-8A
QCBatchID: GS090109-8-1

Result Units: pCi/g
File Name:090180d09A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 G0.562.2 +/- 0.4413982-63-3 1

Data Package ID: GSS0812258-1

Page 27 of 42Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 164 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: ST-SB03 60-80

Lab ID: 0812258-22

Date Analyzed: 29-Jan-09

Date Collected: 02-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-8

Run ID: GS090109-8A
QCBatchID: GS090109-8-1

Result Units: pCi/g
File Name:090180d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G1.21.5 +/- 0.5815262-20-1 1

Data Package ID: GSS0812258-1

Page 28 of 42Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 167 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: ST-SB04 100-120

Lab ID: 0812258-23

Date Analyzed: 29-Jan-09

Date Collected: 06-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-8

Run ID: GS090109-8A
QCBatchID: GS090109-8-1

Result Units: pCi/g
File Name:090140d04A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 G0.443.2 +/- 0.5213982-63-3 1

Data Package ID: GSS0812258-1

Page 29 of 42Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 167 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: ST-SB04 100-120

Lab ID: 0812258-23

Date Analyzed: 29-Jan-09

Date Collected: 06-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-8

Run ID: GS090109-8A
QCBatchID: GS090109-8-1

Result Units: pCi/g
File Name:090140d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 G,TI0.951.7 +/- 0.7815262-20-1 1

Data Package ID: GSS0812258-1

Page 30 of 42Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 155 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: ST-SB03 100-120

Lab ID: 0812258-24

Date Analyzed: 29-Jan-09

Date Collected: 03-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-8

Run ID: GS090109-8A
QCBatchID: GS090109-8-1

Result Units: pCi/g
File Name:090181d09A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 G0.633.2 +/- 0.5513982-63-3 1

Data Package ID: GSS0812258-1

Page 31 of 42Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 155 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: ST-SB03 100-120

Lab ID: 0812258-24

Date Analyzed: 29-Jan-09

Date Collected: 03-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-8

Run ID: GS090109-8A
QCBatchID: GS090109-8-1

Result Units: pCi/g
File Name:090181d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.21.6 +/- 0.9215262-20-1 1

Data Package ID: GSS0812258-1

Page 32 of 42Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 65.8 g

Library: Count Time: 45 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: ST-SB03 20-40

Lab ID: 0812258-25

Date Analyzed: 17-Feb-09

Date Collected: 02-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-4

Run ID: GS090108-4B
QCBatchID: GS090108-4-1

Result Units: pCi/g
File Name:090296d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.21.2 +/- 0.6215262-20-1 1

Data Package ID: GSS0812258-1

Page 33 of 42Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 176 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: ST-SB03 120-140

Lab ID: 0812258-26

Date Analyzed: 29-Jan-09

Date Collected: 03-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-8

Run ID: GS090109-8A
QCBatchID: GS090109-8-1

Result Units: pCi/g
File Name:090141d04A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 G0.492.5 +/- 0.4413982-63-3 1

Data Package ID: GSS0812258-1

Page 34 of 42Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 176 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: ST-SB03 120-140

Lab ID: 0812258-26

Date Analyzed: 29-Jan-09

Date Collected: 03-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-8

Run ID: GS090109-8A
QCBatchID: GS090109-8-1

Result Units: pCi/g
File Name:090141d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 G,TI0.751.1 +/- 0.4915262-20-1 1

Data Package ID: GSS0812258-1

Page 35 of 42Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 168 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: ST-SB03 160-180

Lab ID: 0812258-27

Date Analyzed: 29-Jan-09

Date Collected: 03-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-8

Run ID: GS090109-8A
QCBatchID: GS090109-8-1

Result Units: pCi/g
File Name:090182d09A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 G0.442.4 +/- 0.4513982-63-3 1

Data Package ID: GSS0812258-1

Page 36 of 42Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 168 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: ST-SB03 160-180

Lab ID: 0812258-27

Date Analyzed: 29-Jan-09

Date Collected: 03-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-8

Run ID: GS090109-8A
QCBatchID: GS090109-8-1

Result Units: pCi/g
File Name:090182d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.21.7 +/- 0.7315262-20-1 1

Data Package ID: GSS0812258-1

Page 37 of 42Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 161 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: ST-SB03 40-60

Lab ID: 0812258-28

Date Analyzed: 29-Jan-09

Date Collected: 02-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-8

Run ID: GS090109-8A
QCBatchID: GS090109-8-1

Result Units: pCi/g
File Name:090142d04A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 G0.532.4 +/- 0.4413982-63-3 1

Data Package ID: GSS0812258-1

Page 38 of 42Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 161 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: ST-SB03 40-60

Lab ID: 0812258-28

Date Analyzed: 29-Jan-09

Date Collected: 02-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-8

Run ID: GS090109-8A
QCBatchID: GS090109-8-1

Result Units: pCi/g
File Name:090142d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 G,TI0.861.2 +/- 0.5115262-20-1 1

Data Package ID: GSS0812258-1

Page 39 of 42Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

60



Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 162 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: ST-SB03 140-160

Lab ID: 0812258-29

Date Analyzed: 29-Jan-09

Date Collected: 03-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-8

Run ID: GS090109-8A
QCBatchID: GS090109-8-1

Result Units: pCi/g
File Name:090183d09A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 G0.502.5 +/- 0.4713982-63-3 1

Data Package ID: GSS0812258-1

Page 40 of 42Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Sample Duplicate Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 162 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: ST-SB03 140-160

Lab ID: 0812258-29DUP

Date Analyzed: 29-Jan-09

Date Collected: 03-Oct-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-8

Run ID: GS090109-8A
QCBatchID: GS090109-8-1

Result Units: pCi/g
File Name:090143d04A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 G0.522.5 +/- 0.46 1

Data Package ID: GSS0812258-1

Page 3 of 5Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 162 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: ST-SB03 140-160

Lab ID: 0812258-29

Date Analyzed: 29-Jan-09

Date Collected: 03-Oct-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-8

Run ID: GS090109-8A
QCBatchID: GS090109-8-1

Result Units: pCi/g
File Name:090183d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.11.1 +/- 0.7815262-20-1 1

Data Package ID: GSS0812258-1

Page 41 of 42Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Sample Duplicate Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 162 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: ST-SB03 140-160

Lab ID: 0812258-29DUP

Date Analyzed: 29-Jan-09

Date Collected: 03-Oct-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090109-8

Run ID: GS090109-8A
QCBatchID: GS090109-8-1

Result Units: pCi/g
File Name:090143d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 G,TI0.791.0 +/- 0.48 1

Data Package ID: GSS0812258-1

Page 4 of 5Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 73.5 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: ST-SB01 140-160

Lab ID: 0812258-30

Date Analyzed: 21-Jan-09

Date Collected: 25-Sep-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-4

Run ID: GS090108-4A
QCBatchID: GS090108-4-1

Result Units: pCi/g
File Name:090162d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.21.7 +/- 0.7915262-20-1 1

Data Package ID: GSS0812258-1

Page 42 of 42Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Sample Duplicate Results

Prep SOP: PAI 739 Rev 9

RA228.LIB

Final Aliquot: 73.5 g

Library: Count Time: 45 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812258

Field ID: ST-SB01 140-160

Lab ID: 0812258-30DUP

Date Analyzed: 22-Jan-09

Date Collected: 25-Sep-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 07-Jan-09

Prep Batch: GS090108-4

Run ID: GS090108-4A
QCBatchID: GS090108-4-1

Result Units: pCi/g
File Name:090088d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 G,TI0.791.2 +/- 0.46 1

Data Package ID: GSS0812258-1

Page 5 of 5Tuesday, February 17, 2009Date Printed:
LIMS Version:  6.245A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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SIERRITA
DATA REVIEW SUMMARY

Data Package Number:  08-12-175
Sampling Event:  July 11th and 14th, 2008
Sample-specific Parameter Review? Yes Laboratory Performance Parameters? No
Data Reviewer:  Katie Abbott Date Completed:  August 8, 2012
Peer Reviewer: Sheri Fling Date Completed:  August 17, 2012

This report summarizes the verification of analytical data for twenty soil samples. ALS Laboratory Group of
Fort Collins, Colorado performed the analyses.

The data review was conducted in accordance with the criteria specified in the Draft Addendum – Quality
Assurance Project Plan (QAPP) Sierrita Mine Green Valley, Arizona (September 2008). Independent review
flags were assigned as required by Appendix E in the QAPP.  The table below summarizes the samples and
analyses presented in this data package.

Field ID Sample
Type Lab ID Matrix

Analyses
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CP-JS-03-0-1 SA 0812175-1 Soil X --- X X1

CP-JS-03-1-3 SA 0812175-2 Soil X --- X X1

CP-JS-03-5-7 SA 0812175-3 Soil X --- X X1

CP-M04-5-5.4 SA 0812175-4 Soil --- --- X X2

E-JS-02-0-1 SA 0812175-5 Soil X --- X X1

E-JS-02-1-3 SA 0812175-6 Soil X --- X X1

E-JS-01-0-1 SA 0812175-7 Soil Xm --- X X1

E-JS-01-1-3 SA 0812175-8 Soil X X X ---
E-JS-01-5-7 SA 0812175-9 Soil X --- X X1

EV-JS-01-0-1 SA 0812175-10 Soil X --- X X1

EV-JS-01-1-3 SA 0812175-11 Soil X X X ---
CP-M04-1-2.5 SA 0812175-12 Soil --- --- X X2

CP-O03-0-1 SA 0812175-13 Soil --- --- X X2

CP-O03-1-3 SA 0812175-14 Soil --- --- X X2

CP-M06-0-1 SA 0812175-15 Soil --- --- X X2

CP-M06-1-3 SA 0812175-16 Soil --- --- X X2

CP-JS-02-0-1 SA 0812175-17 Soil X --- X X1

CP-N08-0-1 SA 0812175-18 Soil --- --- X X2

CP-N08-1-3 SA 0812175-19 Soil X --- X X1

CP-N08-5-7 SA 0812175-20 Soil X --- X X1

Sample Type: SA = Sample
GFPC – Gas Flow Proportional Counting
X1- Radium-228
X2- Radium-226 and Radium-228
Xm-Matrix spike

General Overall Assessment:

 Data are usable without qualification.
  X  Data are usable with qualification (noted below).

 Some or all data are unusable for any purpose (detailed below).
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Case Narrative Summary: Except as noted below, any of the issues noted in the laboratory case narrative
potentially affecting data quality are addressed in the appropriate sections in the table below.

Review
Parameter

Criteria
Met?

Comments

Sample-specific
Parameters

Complete with
“Yes”, “No”, or
“Not Applicable

(N/A)”.

For each “No” response, list what was out, associated acceptance limits, all qualified data, and bias direction or reference associated
table with pertinent details.

Chain of Custody (COC) &
Sample Receipt

No Samples were received intact and under custody.  The cooler temperatures
were ambient upon arrival at the laboratory per the quality assurance project
plan (QAPP).

It was noted on the sample receipt form that the sample identification (ID) was
listed on the container labels and the container lids.  Sample CP-N08-1-3 had
the lid for sample CP-N08-5-7 and sample CP-N08-5-7 had the lid for sample
CP-N08-1-3.  The samples were logged per the IDs listed on the container
labels.

Holding Times Yes All samples were analyzed within the method required holding time.

Method Blanks Yes Target analytes were not reported as detected within the associated method
blanks. Data qualification was not required.

Matrix Quality Control
Matrix Spike(MS)

E-JS-01-0-1 (Radium-226)

Laboratory Duplicate (LD)
CP-JS-03-1-3 (Gamma Spectroscopy)
CP-JS-03-5-7 (Isotopic Uranium)
CP-M04-1-2.5 (Isotopic Uranium
E-JS-01-0-1 (Radium-226)

No With the exception listed in Table 1 below, the recoveries for the MS analysis
were within the laboratory-determined acceptance range.

The frequency of MS samples submitted meet the QAPP required 1 per 20
samples submitted. However, based on limited volume and method limitations,
an MS was only performed for radium-226 (method 903.1) samples collected
in association with this event.

When MS issues accounted for less than 35% of the MS analyses conducted,
applicable data qualification was limited to qualification of the parent sample.
When greater than 35% of the MS results did not met the criteria, qualification
was extended to all associated samples.  For this sample event, MS issues
accounted for less than 35%; therefore, qualification was limited to parent
results only.

The agreement between parent sample results and the laboratory duplicate
sample results was evaluated. The total propagated uncertainty (TPU) was used
in the calculation instead of uncertainty as the laboratory reported the result as
activity ±2 TPU. The duplicate error ratio (DER) met the QC criterion of 1.

Method Quality Control
Implied Detection Limits
Sample Specific Chemical
Recovery (Chemical Yield)
Laboratory Control
Sample/ Laboratory
Control Sample Duplicate
(LCS/LCSD)

Yes Implied Detection Limits

No values for radionuclides were reported as detected with associated
uncertainties greater than the reported result.

Sample Specific Chemical Recoveries

The sample specific recoveries were within the laboratory-determined
acceptance limits for the applicable methods. Data qualification was not
required.

Laboratory Control Sample/ Laboratory Control Sample Duplicate

The LCS/LCSD recoveries were within the laboratory acceptance limits. Data
qualification was not required.

Field Quality Control
Equipment Blank

None
Field Duplicate

None

No Equipment Blank

An equipment blank was not submitted for this sampling event.  Therefore,
decontamination procedures could not be assessed.

Field Duplicate (FD)

A field duplicate was not reported in this data package.  The frequency of field
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Review
Parameter

Criteria
Met?

Comments

duplicates did not meet the QAPP required 1 per 20 samples submitted.

MDCs Met? No For gamma spectroscopy analysis, some of the MDC were not met. However,
all results were reported above the MDCs achieved.  No further action is
necessary.

All samples for isotopic uranium were prepared at a reduced aliquot; however,
all MDC’s were met.  No further action is necessary.

Other Parameters
Tentatively Identified
Compounds (TICs)
Case Narrative

No Gamma Spectroscopy

Activity concentrations above the calculated MDC are reported in some
instances where the minimum nuclide identification criteria are not met.  Such
tentative identifications result when the software attempts to calculate net
activity concentrations for analytes where either one or both of the following
criteria are not satisfied: the ‘diagnostic’ peak for a nuclide must be identified
above the critical level, or the minimum library peak abundance must be
attained.  Radium-228 results for samples CP-JS-03-1-3, CP-M04-5-5.4, CP-
M04-1-2.5, CP-M06-1-3, CP-JS-02-0-1, CP-N08-1-3, and CP-N08-5-7 did not
meet these requirements and were flagged by the laboratory as TI and were
qualified as T4 (tentatively identified) during data validation.

In some cases the sample density was less than or greater than the associated
calibration standard density.  The density of samples CP-JS-03-5-7, E-JS-01-5-
7, EV-JS-01-0-1, CP-M06-0-1, and CP-JS-02-0-1 exceeded the density of the
calibration standard (limit of ±15%) and were flagged by the laboratory as G
and were qualified as N1 during data validation.

Package Completeness Yes The results are usable as qualified for the project objective. The data are 100%
complete.

 - Less than or equal to % - Percent
± - Plus or Minus COC – Chain of Custody
DER – Duplicate Error Ratio ID – Identification
LCS/LCSD – Laboratory Control Sample/Laboratory Control Sample Duplicate LD – Laboratory Duplicate
MS – Matrix Spike MDC – Minimum Detectable Concentration
N1 – See Case Narrative N/A – Not Applicable
QAPP – Quality Assurance Project Plan QC – Quality Control
RPD – Relative Percent Difference T4 – Tentatively Identified Compound
TPU – Total Propagated Uncertainty

Table 1: Matrix Spike Outliers and Resultant Data Qualification
Radium-226 (Method 903.1)

Sample Analyte MS %R (Limits) Data Qualification
E-JS-01-0-1 Radium-226 171 (57-126) As the potential bias was

considered to be high, the
radium-226 result for
sample E-JS-01-0-1 was
flagged as (M1).

%R – Percent Recovery M1 – Matrix spike recovery was high; the associated blank spike recovery was acceptable.
MS – Matrix Spike
Bold indicates a recovery outside of acceptance limits.
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SIERRITA
DATA REVIEW SUMMARY

Data Package Number:  08-12-255
Sampling Event:  September 17th-19th, 24th, 26th, October 21st-24th, 28th, 2008
Sample-specific Parameter Review? Yes Laboratory Performance Parameters? No
Data Reviewer:  Katie Abbott Date Completed:  August 14, 2012
Peer Reviewer: Sheri Fling Date Completed:  August 17, 2012

This report summarizes the verification of analytical data for twenty-four soil samples. ALS Laboratory
Group of Fort Collins, Colorado performed the analyses.

The data review was conducted in accordance with the criteria specified in the Draft Addendum – Quality
Assurance Project Plan (QAPP) Sierrita Mine Green Valley, Arizona (September 2008). Independent review
flags were assigned as required by Appendix E in the QAPP.  The table below summarizes the samples and
analyses presented in this data package.

Field ID Sample
Type Lab ID Matrix

Analyses
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ST-SB06 20-40 SA 0812255-1 Soil X --- X X1

ST-SB06 300-320 FD 0812255-2 Soil X --- X X1

ET-SB01 20-40 SA 0812255-3 Soil X --- X X1

ET-SB01 40-60 SA 0812255-4 Soil X --- X X1

ST-SB06 220-240 SA 0812255-5 Soil X --- X X1

ST-SB01 40-60 SA 0812255-6 Soil X --- X X1

ST-SB01 0-20 SA 0812255-7 Soil X --- X X1

ST-SB06 100-120 SA 0812255-8 Soil X --- X X1

ST-SB06 160-180 SA 0812255-9 Soil X --- X X1

ST-SB01 220-235.5 SA 0812255-10 Soil X --- X X1

ST-SB01 237-255.5 SA 0812255-11 Soil X --- X X1

ET-SB01 0-20 SA 0812255-12 Soil X --- X X1

ST-SB06 280-300 SA 0812255-13 Soil --- --- X X2

ST-SB06 260-280 SA 0812255-14 Soil --- --- X X2

ST-SB06 60-80 SA 0812255-15 Soil Xm --- X X1

ET-SB02 0-20 SA 0812255-16 Soil X --- X X1

ET-SB02 50-60 SA 0812255-17 Soil X X X ---
ET-SB01 80-100 SA 0812255-18 Soil X --- X X1

ST-SB06 80-100 SA 0812255-19 Soil X X X ---
ST-SB06 120-140 SA 0812255-20 Soil X --- X X1

ST-SB01 200-220 SA 0812255-21 Soil X --- X X1

ET-SB01 60-80 SA 0812255-22 Soil X --- X X1

ET-SB02 40-50 SA 0812255-23 Soil X --- X X1

ST-SB06 300-320D FD 0812255-24 Soil X --- X X1

Sample Type: SA = Sample FD = Field Duplicate
GFPC – Gas Flow Proportional Counting
X1- Radium-228
X2- Radium-226 and Radium-228
Xm-Matrix spike



08-12-255 Page 2 of 4

C:\Documents and Settings\richard_henry\Desktop\Arcadis\Sierrita Data Validation DVR Revisions Dec 2012\08-12-255_DVR_Rev_1.doc

General Overall Assessment:

 Data are usable without qualification.
  X  Data are usable with qualification (noted below).

 Some or all data are unusable for any purpose (detailed below).

Case Narrative Summary: Except as noted below, any of the issues noted in the laboratory case narrative
potentially affecting data quality are addressed in the appropriate sections in the table below.

Review
Parameter

Criteria
Met?

Comments

Sample-specific
Parameters

Complete with
“Yes”, “No”, or
“Not Applicable

(N/A)”.

For each “No” response, list what was out, associated acceptance limits, all qualified data, and bias direction or reference associated
table with pertinent details.

Chain of Custody (COC) &
Sample Receipt

No Samples were received intact and under custody.  The cooler temperatures
were ambient upon arrival at the laboratory per the quality assurance project
plan (QAPP).

It was noted on the sample receipt form that the container label for sample ET-
SB01 20-40 listed the identification (ID) as ET-SB01 20-40.  The laboratory
was able to correctly ID the sample by matching the collection time and date to
the ID on the chain of custody (COC).  In addition, it was noted on the sample
receipt form that the container lids for samples ST-SB06 280-300 and ET-
SB01 80-100 were received broken.  They were replaced at the laboratory upon
arrival.  No further action was necessary.

Per clarification from the client, sample ET-SB01 20-40 was correctly re-
identified as sample ET-SB01 20-40. The data sheets and the upfront table
have been updated to reflect the correct sample IDs.

Holding Times Yes All samples were analyzed within the method required holding time.

Method Blanks No With the exceptions listed in Table 1 below, target analytes were not reported
as detected within the associated method blanks.

Matrix Quality Control
Matrix Spike(MS)

ST-SB06 60-80 (Ra-226)
Laboratory Duplicate (LD)

ST-SB06 260-280 (Gamma Spectroscopy)
ST-SB06 20-4 (Gamma Spectroscopy)
ST-SB01 237-255.5 (Gamma Spectroscopy,
Ra-226)
ST-SB06-220-240 (Isotopic Uranium)
ST-SB06 60-80 (Isotopic Uranium)
ST-SB01 40-60 (Ra-226)

No The recoveries for the MS analysis were within the laboratory-determined
acceptance range.

The frequency of MS samples submitted meet the QAPP required 1 per 20
samples submitted. However, based on limited volume and method limitations,
an MS was only performed for radium-226 (method 903.1) samples collected
in association with this event.

When MS issues accounted for less than 35% of the MS analyses conducted,
applicable data qualification was limited to qualification of the parent sample.
When greater than 35% of the MS results did not met the criteria, qualification
was extended to all associated samples.  For this sample event, MS issues
accounted for less than 35%; therefore, qualification was limited to parent
results only.

The agreement between parent sample results and the laboratory duplicate
sample results was evaluated. The total propagated uncertainty (TPU) was used
in the calculation instead of uncertainty as the laboratory reported the result as
activity ±2 TPU. With the exceptions summarized below in Table 2, the
duplicate error ratio (DER) met the QC criterion.

Method Quality Control
Implied Detection Limits
Sample Specific Chemical
Recovery (Chemical Yield)
Laboratory Control
Sample/ Laboratory
Control Sample Duplicate

Yes Implied Detection Limits

No values for radionuclides were reported as detected with associated
uncertainties greater than the reported result.

Sample Specific Chemical Recoveries

The sample specific recoveries were within the laboratory-determined
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Review
Parameter

Criteria
Met?

Comments

(LCS/LCSD) acceptance limits for the applicable methods. Data qualification was not
required.

Laboratory Control Sample/ Laboratory Control Sample Duplicate

The LCS/LCSD recoveries were within the laboratory acceptance limits. Data
qualification was not required.

Field Quality Control
Equipment Blank

None
Field Duplicate

ST-SB06 300-320/ ST-SB06 300-320D

No Equipment Blank

An equipment blank was not submitted for this sampling event.  Therefore,
decontamination procedures could not be assessed.

Field Duplicate (FD)

The agreement between parent sample results and the field duplicate sample
results was evaluated.  The DER met the QC criterion of 2.

MDCs Met? No For gamma spectroscopy analysis, some of the MDC were not met. However,
all results were reported above the MDCs achieved.  No further action is
necessary.

All samples for isotopic uranium were prepared at a reduced aliquot; however,
all MDC’s were met.  No further action is necessary.

Other Parameters
Tentatively Identified
Compounds (TICs)
Case Narrative

No Gamma Spectroscopy

Activity concentrations above the calculated MDC are reported in some
instances where the minimum nuclide identification criteria are not met.  Such
tentative identifications result when the software attempts to calculate net
activity concentrations for analytes where either one or both of the following
criteria are not satisfied: the ‘diagnostic’ peak for a nuclide must be identified
above the critical level, or the minimum library peak abundance must be
attained.  Radium-228 results for samples ET-SB01 20-40, ET-SB01 40-60,
ST-SB06 220-240, ST-SB01 40-60, ST-SB01 0-20, ST-SB06 100-120, ST-
SB06 160-180, ST-SB01 220-235.5, ST-SB01 237-255.5, ET-SB01 0-20, ST-
SB06 280-300, ST-SB06 260-280, ET-SB02 0-20, ET-SB01 80-100, ST-SB06
120-140, ET-SB01 60-80, ET-SB02 40-50, and ST-SB06 300-320D did not
meet these requirements and were flagged TI (tentatively identified) by the
laboratory and qualified as T4 during data validation.

In some cases the sample density is less than or greater than the associated
calibration standard density.  The density of samples ST-SB06 20-40, ST-SB06
300-320, ET-SB01 20-40, ET-SB01 40-60, ST-SB01 40-60, ST-SB01 0-20,
ST-SB06 100-120, ST-SB06 160-180, ST-SB01 220-235.5, ST-SB01 237-
255.5, ET-SB01 0-20, ST-SB06 280-300, ST-SB06 120-140, ST-SB01 200-
220, ET-SB02 40-50, and ST-SB06 300-320D exceeded the density of the
calibration standard (limit of ±15%) and were flagged by the laboratory as G
and were qualified as N1 during data validation.

Package Completeness Yes The results are usable as qualified for the project objective. The data are 100%
complete.

 - Less than or equal to % - Percent
± - Plus or Minus COC – Chain of Custody
DER – Duplicate Error Ratio ID – Identification
LCS/LCSD – Laboratory Control Sample/Laboratory Control Sample Duplicate LD – Laboratory Duplicate
MS/ MSD – Matrix Spike/ Matrix Spike Duplicate MDC – Minimum Detectable Concentration
N1 – See Case Narrative N/A – Not Applicable
QC – Quality Control RPD – Relative Percent Difference
T4 – Tentatively Identified Compound TPU – Total Propagated Uncertainty
VOCs – Volatile Organic Compounds
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Table 1: Method Blank Outliers and Resultant Data Qualification
Isotopic Uranium

Sample Analyte Concentration (pCi/g) Data Qualification
MB Batch AS090223-1 Uranium-234 0.0067 ± 0.0083 None. All associated uranium-234

results were reported at concentrations
>10x the blank contamination.

pCi/g – Picocuries per gram B4 = Target analyte detected in the blank outside of the method acceptance criteria.

Table 2: DER Outliers and Resultant Data Qualification
Isotopic Uranium

Sample Analyte DER Data Qualification
ST-SB06 60-80 Uranium-234 1.1 The DERs between the parent

sample and laboratory duplicate
sample for the listed analytes
exceeded the criterion of 1.0.
Therefore, the associated
analytical results were qualified as
estimated N6.

DER – Duplicate Error Ratio N6 – Data suspect due to quality control failure, data reported per data user’s result.
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SIERRITA
DATA REVIEW SUMMARY

Data Package Number:  08-12-258
Sampling Event:  August 4th-5th, 11th-13th, September 25th, October 2nd-3rd, 6th, 2008
Sample-specific Parameter Review? Yes Laboratory Performance Parameters? No
Data Reviewer:  Katie Abbott Date Completed:  August 14, 2012
Peer Reviewer: Sheri Fling Date Completed:  August 17, 2012

This report summarizes the verification of analytical data for thirty soil samples. ALS Laboratory Group of
Fort Collins, Colorado performed the analyses.

The data review was conducted in accordance with the criteria specified in the Draft Addendum – Quality
Assurance Project Plan (QAPP) Sierrita Mine Green Valley, Arizona (September 2008). Independent review
flags were assigned as required by Appendix E in the QAPP.  The table below summarizes the samples and
analyses presented in this data package.

Field ID Sample
Type Lab ID Matrix

Analyses
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EM-JS-07-5-7 SA 0812258-1 Soil X --- X X1

EM-JS-06-0-1 SA 0812258-2 Soil --- --- X X2

EM-JS-06-1-3 SA 0812258-3 Soil X --- X X1

EM-JS-07-1-3 SA 0812258-4 Soil X --- X X1

EM-JS-06-5-7 SA 0812258-5 Soil X --- X X1

EM-JS-06-10-11 SA 0812258-6 Soil X --- X X1

CS-JS-02-10-11 SA 0812258-7 Soil X --- X X1

RA-JS-02-1-3 SA 0812258-8 Soil X X X ---
RA-JS-02-0-1 D FD 0812258-9 Soil --- --- X X2

RA-SD-02-1.5-3.0 D FD 0812258-10 Soil --- --- X X2

RA-SD-01-0-1.5 D FD 0812258-11 Soil X X X ---
RA-SD-01-1.5-3.0 D FD 0812258-12 Soil --- --- X X2

EM-JS-07-15-16 SA 0812258-13 Soil --- --- X X2

EM-JS-08-5-7 SA 0812258-14 Soil Xm --- X X1

EM-JS-08-10-12 SA 0812258-15 Soil X --- X X1

C-JS-05-1-3 SA 0812258-16 Soil X X X ---
EM-JS-07-10-12 SA 0812258-17 Soil X --- X X1

RA-SD-02-0-1.5D FD 0812258-18 Soil --- --- X X2

ST-SB03 80-100 SA 0812258-19 Soil --- --- X X2

ST-SB04 120-140 SA 0812258-20 Soil X --- X X1

ST-SB03 180-200 SA 0812258-21 Soil --- --- X X2

ST-SB03 60-80 SA 0812258-22 Soil --- --- X X2

ST-SB04 100-120 SA 0812258-23 Soil --- --- X X2

ST-SB03 100-120 SA 0812258-24 Soil --- --- X X2

ST-SB03 20-40 SA 0812258-25 Soil X --- X X1

ST-SB03 120-140 SA 0812258-26 Soil --- --- X X2

ST-SB03 160-180 SA 0812258-27 Soil --- --- X X2

ST-SB03 40-60 SA 0812258-28 Soil --- --- X X2

ST-SB03 140-160 SA 0812258-29 Soil --- --- X X2

ST-SB01 140-160 SA 0812258-30 Soil X --- X X1

Sample Type: SA = Sample FD = Field Duplicate
GFPC – Gas Flow Proportional Counting
X1- Radium-228
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X2- Radium-226 and Radium-228
Xm-Matrix spike

General Overall Assessment:

 Data are usable without qualification.
  X  Data are usable with qualification (noted below).

 Some or all data are unusable for any purpose (detailed below).

Case Narrative Summary: Except as noted below, any of the issues noted in the laboratory case narrative
potentially affecting data quality are addressed in the appropriate sections in the table below.

Review
Parameter

Criteria
Met?

Comments

Sample-specific
Parameters

Complete with
“Yes”, “No”, or
“Not Applicable

(N/A)”.

For each “No” response, list what was out, associated acceptance limits, all qualified data, and bias direction or reference associated
table with pertinent details.

Chain of Custody (COC) &
Sample Receipt

No Samples were received intact and under custody.  The cooler temperatures
were ambient upon arrival at the laboratory per the quality assurance project
plan (QAPP).

It was noted on the sample receipt form that the container lids for samples EM-
JS-07-5-7, EM-JS-07-15-16, ST-SB03 40-60, ST-SB03 140-160, and ST-SB01
140-160 were received broken.  They were replaced at the laboratory upon
arrival.  No further action was necessary.

Holding Times Yes All samples were analyzed within the method required holding time.

Method Blanks No With the exceptions listed in Table 1 below, target analytes were not reported
as detected within the associated method blanks.

Matrix Quality Control
Matrix Spike(MS)

EM-JS-08-5-7 (Ra-226)
Laboratory Duplicate (LD)

EM-JS-06-0-1 (Gamma Spectroscopy)
ST-SB03 140-160 (Gamma Spectroscopy)
ST-SB01 140-160 (Gamma Spectroscopy,
Isotopic Uranium)
RA-SD-02-1.5-3.0 D (Isotopic Uranium)
C-JS-05-1-3 (Isotopic Uranium, Ra-226)
EM-JS-07-1-3 (Ra-226)
RA-JS-02-1-3 (Ra-226, Ra-228)

No The recoveries for the MS analysis were within the laboratory-determined
acceptance range.

The frequency of MS samples submitted meet the QAPP required 1 per 20
samples submitted. However, based on limited volume and method limitations,
an MS was only performed for radium-226 (method 903.1) samples collected
in association with this event.

When MS issues accounted for less than 35% of the MS analyses conducted,
applicable data qualification was limited to qualification of the parent sample.
When greater than 35% of the MS results did not met the criteria, qualification
was extended to all associated samples.  For this sample event, MS issues
accounted for less than 35%; therefore, qualification was limited to parent
results only.

The agreement between parent sample results and the laboratory duplicate
sample results was evaluated. The total propagated uncertainty (TPU) was used
in the calculation instead of uncertainty as the laboratory reported the result as
activity ±2 TPU. With the exceptions summarized below in Table 2, the
duplicate error ratio (DER) met the QC criterion.

Method Quality Control
Implied Detection Limits
Sample Specific Chemical
Recovery (Chemical Yield)
Laboratory Control
Sample/ Laboratory
Control Sample Duplicate
(LCS/LCSD)

No Implied Detection Limits

No values for radionuclides were reported as detected with associated
uncertainties greater than the reported result.

Sample Specific Chemical Recoveries

The sample specific recoveries were within the laboratory-determined
acceptance limits for the applicable methods. Data qualification was not
required.
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Review
Parameter

Criteria
Met?

Comments

Laboratory Control Sample/ Laboratory Control Sample Duplicate

With the exceptions listed below, the LCS/LCSD recoveries were within the
laboratory acceptance limits. Data qualification was not required.

Radium-226

The radium-226 LCS recovery associated with batch RE090220-7 was below
acceptance limits of 57-1260% with a recovery of 56.3%. As the potential bias
was considered to be low, the associated radium-226 sample results were
flagged with an L2

Field Quality Control
Equipment Blank

None
Field Duplicate

RA-SD-02-0-1.5/ RA-SD-02-0-1.5D
RA-SD-02-1.5-3.0/ RA-SD-02-1.5-3.0 D
RA-SD-01-0-1.5 / RA-SD-01-0-1.5 D
RA-JS-02-0-1.0/ RA-JS-02-0-1 D

Yes Equipment Blank

An equipment blank was not submitted for this sampling event.  Therefore,
decontamination procedures could not be assessed.

Field Duplicate (FD)

Data Packages 08-12-207 (RA-SD-02-0-1.5, RA-SD-02-1.5-3.0, RA-SD-01-
0-1.5, RA-JS-02-0-1.0)  / 08-12-258 (RA-SD-02-0-1.5D, RA-SD-02-1.5-3.0
D, RA-SD-01-0-1.5 D, RA-JS-02-0-1 D)

The agreement between parent sample results and the field duplicate sample
results was evaluated.  The duplicate error ratio (DER) met the QC criterion of

2.

MDCs Met? No For gamma spectroscopy analysis, some of the MDC were not met. However,
all results were reported above the MDCs achieved.  No further action is
necessary.

All samples for isotopic uranium were prepared at a reduced aliquot; however,
all MDC’s were met.  No further action is necessary.

Other Parameters
Tentatively Identified
Compounds (TICs)
Case Narrative

No Gamma Spectroscopy

Activity concentrations above the calculated MDC are reported in some
instances where the minimum nuclide identification criteria are not met.  Such
tentative identifications result when the software attempts to calculate net
activity concentrations for analytes where either one or both of the following
criteria are not satisfied: the ‘diagnostic’ peak for a nuclide must be identified
above the critical level, or the minimum library peak abundance must be
attained.  Radium-228 results for samples EM-JS-07-5-7, EM-JS-06-0-1, EM-
JS-07-1-3, EM-JS-06-5-7, EM-JS-06-10-11, RA-SD-02-1.5-3.0 D, RA-SD-01-
1.5-3.0 D, EM-JS-08-5-7, EM-JS-08-10-12, EM-JS-07-10-12, RA-SD-02-0-
1.5D, ST-SB03 80-100, ST-SB04 120-140, ST-SB03 180-200, ST-SB04 100-
120, ST-SB03 100-120, ST-SB03 20-40, ST-SB03 120-140, ST-SB03 160-
180, ST-SB03 40-60, ST-SB03 140-160, and ST-SB01 140-160 did not meet
these requirements and were flagged as TI (tentatively identified) by the
laboratory and qualified as T4 during data validation.

In some cases the sample density is less than or greater than the associated
calibration standard density.  The density of samples EM-JS-07-5-7, EM-JS-
07-1-3, EM-JS-06-10-11, RA-JS-02-0-1 D, RA-SD-02-1.5-3.0 D, RA-SD-01-
1.5-3.0 D, EM-JS-07-15-16, EM-JS-08-5-7, EM-JS-08-10-12, RA-SD-02-0-
1.5D, ST-SB03 80-100, ST-SB04 120-140, ST-SB03 60-80, ST-SB04 100-
120, ST-SB03 100-120, ST-SB03 20-40, ST-SB03 120-140, ST-SB03 160-
180, ST-SB03 40-60, ST-SB03 140-160, and ST-SB01 140-160 exceeded the
density of the calibration standard (limit of ±15%) and were flagged by the
laboratory as G and were qualified as N1 during data validation.

Package Completeness Yes The results are usable as qualified for the project objective. The data are 100%
complete.
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 - Less than or equal to % - Percent
± - Plus or Minus COC – Chain of Custody
DER – Duplicate Error Ratio ID – Identification
LCS/LCSD – Laboratory Control Sample/Laboratory Control Sample Duplicate LD – Laboratory Duplicate
L2 – The associated blank spike recovery was below laboratory acceptance limits MS – Matrix Spike/ Matrix Spike Duplicate
MDC – Minimum Detectable Concentration N1 – See Case Narrative
N/A – Not Applicable QAPP – Quality Assurance Project Plan
QC – Quality Control RPD – Relative Percent Difference
T4 – Tentatively Identified Compound TPU – Total Propagated Uncertainty

Table 1: Method Blank Outliers and Resultant Data Qualification
Isotopic Uranium

Sample Analyte Concentration (pCi/g) Data Qualification
MB Batch as090223-1 Uranium-234 0.0067 ± 0.0083 None. All associated uranium-234

results were reported at concentrations
>10x the blank contamination.

pCi/g – Picocuries per gram B4 = Target analyte detected in the blank outside of the method acceptance criteria.

Table 2: DER Outliers and Resultant Data Qualification (Laboratory Duplicate)
Isotopic Uranium

Sample Analyte DER Data Qualification
C-JS-05-1-3 Uranium-235 1.5 The DERs between the parent

sample and laboratory duplicate
sample for uranium-235 exceeded
the criterion of 1.0.  Therefore,
the associated analytical results
were qualified as estimated N6.

DER – Duplicate Error Ratio N6 – Data suspect due to quality control failure, data reported per data user’s result.
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SIERRITA
DATA REVIEW SUMMARY

Data Package Number:  08-12-176
Sampling Event:  July 23rd, 28th, and 29th, 2008
Sample-specific Parameter Review? Yes Laboratory Performance Parameters? No
Data Reviewer:  Katie Abbott Date Completed:  August 8, 2012
Peer Reviewer: Sheri Fling Date Completed:  August 17, 2012

This report summarizes the verification of analytical data for eighteen soil samples. ALS Laboratory Group of
Fort Collins, Colorado performed the analyses.

The data review was conducted in accordance with the criteria specified in the Draft Addendum – Quality
Assurance Project Plan (QAPP) Sierrita Mine Green Valley, Arizona (September 2008). Independent review
flags were assigned as required by Appendix E in the QAPP.  The table below summarizes the samples and
analyses presented in this data package.

Field ID Sample Type Lab ID Matrix

Analyses
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OD-SD-02-1.5-30 SA 0812175-1 Soil X X X1

OD-SD-04-0-1.5 SA 0812175-2 Soil X X X1

OD-SD-04-1.5-3.0 SA 0812175-3 Soil X X X1

OD-SD-03-0-1.5 SA 0812175-4 Soil X X X1

OD-SD-03-1.5-3.0 SA 0812175-5 Soil --- X X2

CP-SD-07-1.5-3.0 SA 0812175-6 Soil --- X X2

CP-P12-0-1 SA 0812175-7 Soil X X X1

OD-SD-05-0-1.5 SA 0812175-8 Soil X X X1

OD-SD-01-0-1.5 SA 0812175-9 Soil X X X1

OD-SD-01-1.5-3.0 SA 0812175-10 Soil Xm X X1

OD-SD-06-0-1.5 SA 0812175-11 Soil X X X1

OD-SD-06-1.5-3.0 SA 0812175-12 Soil --- X X2

OD-JS-01-0-1 SA 0812175-13 Soil X X X1

OD-JS-02-0-1 SA 0812175-14 Soil X X X1

OD-JS-02-1-3 SA 0812175-15 Soil X X X1

EM-C22-0-1 SA 0812175-16 Soil X X X1

EM-E24-0-1 SA 0812175-17 Soil X X X1

EM-E24-1-3 SA 0812175-18 Soil X X X1

CP-SD-01-0-1.5* SA --- Soil --- --- ---
EM-C22-5-7* SA --- Soil --- --- ---

Sample Type: SA = Sample
X1- Radium-228
X2- Radium-226 and Radium-228
Xm-Matrix spike
*-Samples received at laboratory broken and could not be analyzed

General Overall Assessment:
 Data are usable without qualification.

  X  Data are usable with qualification (noted below).
 Some or all data are unusable for any purpose (detailed below).
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Case Narrative Summary: Except as noted below, any of the issues noted in the laboratory case narrative
potentially affecting data quality are addressed in the appropriate sections in the table below.

Review
Parameter

Criteria
Met?

Comments

Sample-specific
Parameters

Complete with
“Yes”, “No”, or
“Not Applicable

(N/A)”.

For each “No” response, list what was out, associated acceptance limits, all qualified data, and bias direction or reference associated
table with pertinent details.

Chain of Custody (COC) &
Sample Receipt

No Samples were received intact and under custody.  The cooler temperatures
were ambient upon arrival at the laboratory per the quality assurance project
plan (QAPP).

It was noted on the sample receipt form that samples CP-SD-01-0-1.5 and EM-
C22-5-7 were received at the laboratory broken; therefore, the requested
analyses were not performed.

Holding Times Yes All samples were analyzed within the method required holding time.

Method Blanks No With the exceptions listed in Table 1 below, target analytes were not reported
as detected within the associated method blanks.

Matrix Quality Control
Matrix Spike(MS)

OD-SD-01-1.5-3.0 (Radium-226)

Laboratory Duplicate (LD)
OD-SD-03-0-1.5 (Gamma Spectroscopy)
OD-SD-06-1.5-3.0 (Gamma Spectroscopy)
OD-JS-01-0-1 (Gamma Spectroscopy)
OD-SD-03-1.5-3.0 (Isotopic Uranium)
OD-JS-02-1-3 (Isotopic Uranium)
OD-SD-02-1.5-30 (Radium-226)
OD-SD-01-1.5-3.0 (Radium-226)

Yes The recoveries for the MS analysis were within the laboratory-determined
acceptance range. Data qualification was not necessary.

The frequency of MS samples submitted meet the QAPP required 1 per 20
samples submitted. However, based on limited volume and method limitations,
an MS was only performed for radium-226 (method 903.1) samples collected
in association with this event.

When MS issues accounted for less than 35% of the MS analyses conducted,
applicable data qualification was limited to qualification of the parent sample.
When greater than 35% of the MS results did not met the criteria, qualification
was extended to all associated samples.  For this sample event, MS issues
accounted for less than 35%; therefore, qualification was limited to parent
results only.

The agreement between parent sample results and the laboratory duplicate
sample results was evaluated. The total propagated uncertainty (TPU) was used
in the calculation instead of uncertainty as the laboratory reported the result as
activity ±2 TPU.  The duplicate error ratio (DER) met the QC criterion of 1.

Method Quality Control
Implied Detection Limits
Sample Specific Chemical
Recovery (Chemical Yield)
Laboratory Control
Sample/ Laboratory
Control Sample Duplicate
(LCS/LCSD)

Yes Implied Detection Limits

No values for radionuclides were reported as detected with associated
uncertainties greater than the reported result

Sample Specific Chemical Recoveries

The sample specific recoveries were with the laboratory-determined
acceptance limits for the applicable methods. Data qualification was not
required.

Laboratory Control Sample/ Laboratory Control Sample Duplicate

The LCS/LCSD recoveries were within the laboratory acceptance limits. Data
qualification was not required.

Field Quality Control
Equipment Blank

None
Field Duplicate

None

No Equipment Blank

An equipment blank was not submitted for this sampling event.  Therefore,
decontamination procedures could not be assessed.

Field Duplicate (FD)

A field duplicate was not reported in this data package.  The frequency of field
duplicates did not meet the QAPP required 1 per 20 samples submitted.
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Review
Parameter

Criteria
Met?

Comments

MDCs Met? No For gamma spectroscopy analysis, some of the MDC were not met. However,
all results were reported above the MDCs achieved.  No further action is
necessary.

All samples for isotopic uranium were prepared at a reduced aliquot; therefore,
some of the MDCs were not met.  However, all detected results were reported
above the MDCs achieved.  No further action is necessary.

Other Parameters
Tentatively Identified
Compounds (TICs)
Case Narrative

No Gamma Spectroscopy

Activity concentrations above the calculated MDC are reported in some
instances where the minimum nuclide identification criteria are not met.  Such
tentative identifications result when the software attempts to calculate net
activity concentrations for analytes where either one or both of the following
criteria are not satisfied: the ‘diagnostic’ peak for a nuclide must be identified
above the critical level, or the minimum library peak abundance must be
attained.  Radium-228 results for samples OD-SD-04-1.5-3.0, CP-P12-0-1,
OD-JS-01-0-1, OD-JS-02-0-1, and EM-E24-1-3 did not meet these
requirements and were flagged by the laboratory as TI (tentatively identified)
and were qualified as T4 during data validation.

In some cases the sample density was less than or greater than the associated
calibration standard density.  The density of sample OD-SD-06-0-1.5 exceeded
the density of the calibration standard (limit of ±15%) and was flagged by the
laboratory as G and was qualified as N1 during data validation.

Package Completeness Yes The results are usable as qualified for the project objective. The data are 100%
complete.

 - Less than or equal to % - Percent
± - Plus or Minus COC – Chain of Custody
DER – Duplicate Error Ratio ID – Identification
LCS/LCSD – Laboratory Control Sample/Laboratory Control Sample Duplicate LD – Laboratory Duplicate
MS – Matrix Spike MDC – Minimum Detectable Concentration
N1 – See Case Narrative N/A – Not Applicable
QAPP – Quality Assurance Project Plan QC – Quality Control
RPD – Relative Percent Difference T4 – Tentatively Identified Compound
TPU – Total Propagated Uncertainty

Table 1: Method Blank Outliers and Resultant Data Qualification
Isotopic Uranium

Sample Analyte Concentration (pCi/g) Data Qualification
MB Batch AS090127-5 Uranium-235 0.023 ± 0.028 All associated isotopic uranium-235

results reported as detected at
concentrations <10x the blank
contamination were flagged with a B4.

pCi/g – Picocuries per gram B4 = Target analyte detected in the blank outside of the method acceptance criteria.
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SIERRITA
DATA REVIEW SUMMARY

Data Package Number:  08-12-177
Sampling Event:  July 16th, 17th, 23rd, and 28th, 2008
Sample-specific Parameter Review? Yes Laboratory Performance Parameters? No
Data Reviewer:  Katie Abbott Date Completed:  August 8, 2012
Peer Reviewer: Sheri Fling Date Completed:  August 17, 2012

This report summarizes the verification of analytical data for twenty soil samples. ALS Laboratory Group of
Fort Collins, Colorado performed the analyses.

The data review was conducted in accordance with the criteria specified in the Draft Addendum – Quality
Assurance Project Plan (QAPP) Sierrita Mine Green Valley, Arizona (September 2008). Independent review
flags were assigned as required by Appendix E in the QAPP.  The table below summarizes the samples and
analyses presented in this data package.

Field ID Sample
Type Lab ID Matrix

Analyses
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CP-SD-01-0-1.5 SA 0812177-1 Soil X --- X X1

CP-SD-01-1.5-3.0 SA 0812177-2 Soil --- --- X X2

CP-SD-02-0-1.5 SA 0812177-3 Soil --- --- X X2

CP-SD-02-1.5-3.0 SA 0812177-4 Soil X --- X X1

CP-SD-06-0-1.5 SA 0812177-5 Soil --- --- X X2

CP-SD-06-1.5-3.0 SA 0812177-6 Soil --- --- X X2

CP-SD-05-0-1.5 SA 0812177-7 Soil --- --- X X2

CP-SD-05-1.5-3.0 SA 0812177-8 Soil X --- X X1

CP-SD-03-0-1.5 SA 0812177-9 Soil X --- X X1

CP-SD-03-1.5-3.0 SA 0812177-10 Soil --- --- X X2

CP-P07-1-3 SA 0812177-11 Soil X --- X X1

CP-P07-0-1 SA 0812177-12 Soil X --- X X1

CP-P07-5-7 SA 0812177-13 Soil X X X ---
CP-SD-04-0-1.5 SA 0812177-14 Soil X --- X X1

CP-SD-04-1.5-3.0 SA 0812177-15 Soil X --- X X1

CP-Q09-1-3 SA 0812177-16 Soil --- --- X X2

CP-SD-09-0-1.5 SA 0812177-17 Soil X --- X X1

CP-SD-09-1.5-3.0 SA 0812177-18 Soil X --- X X1

CP-P12-1-3 SA 0812177-19 Soil X --- X X1

OD-SD-02-0-1.5 SA 0812177-20 Soil X --- X X1

Sample Type: SA = Sample
GFPC – Gas Flow Proportional Counting
X1- Radium-228
X2- Radium-226 and Radium-228
Xm-Matrix spike

General Overall Assessment:

 Data are usable without qualification.
  X  Data are usable with qualification (noted below).

 Some or all data are unusable for any purpose (detailed below).

Case Narrative Summary: Except as noted below, any of the issues noted in the laboratory case narrative
potentially affecting data quality are addressed in the appropriate sections in the table below.
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Review
Parameter

Criteria
Met?

Comments

Sample-specific
Parameters

Complete with
“Yes”, “No”, or
“Not Applicable

(N/A)”.

For each “No” response, list what was out, associated acceptance limits, all qualified data, and bias direction or reference associated
table with pertinent details.

Chain of Custody (COC) &
Sample Receipt

Yes Samples were received intact and under custody. The cooler temperatures
were ambient upon arrival at the laboratory per the quality assurance project
plan (QAPP).

Holding Times Yes All samples were analyzed within the method required holding time.

Method Blanks Yes Target analytes were not reported as detected within the associated method
blanks. Data qualification was not required.

Matrix Quality Control
Matrix Spike(MS)

None

Laboratory Duplicate (LD)
CP-SD-01-1.5-3.0 (Gamma Spectroscopy,
Isotopic Uranium)
CP-P12-1-3 (Gamma Spectroscopy)
CP-SD-09-0-1.5 (Isotopic Uranium)
CP-SD-01-0-1.5 (Radium-226)

Yes The frequency of MS samples submitted meet the QAPP required 1 per 20
samples submitted. However, based on limited volume and method limitations,
an MS was only performed for radium-226 (method 903.1) samples collected
in association with this event.  An MS was not reported in this data package.

When MS issues accounted for less than 35% of the MS analyses conducted,
applicable data qualification was limited to qualification of the parent sample.
When greater than 35% of the MS results did not met the criteria, qualification
was extended to all associated samples.  For this sample event, MS issues
accounted for less than 35%; therefore, qualification was limited to parent
results only.

The agreement between parent sample results and the laboratory duplicate
sample results was evaluated. The total propagated uncertainty (TPU) was used
in the calculation instead of uncertainty as the laboratory reported the result as
activity ±2 TPU. The duplicate error ratio (DER) met the QC criterion of 1

Method Quality Control
Implied Detection Limits
Sample Specific Chemical
Recovery (Chemical Yield)
Laboratory Control
Sample/ Laboratory
Control Sample Duplicate
(LCS/LCSD)

Yes Implied Detection Limits

No values for radionuclides were reported as detected with associated
uncertainties greater than the reported result.

Sample Specific Chemical Recoveries

The sample specific recoveries were within the laboratory-determined
acceptance limits for the applicable methods. Data qualification was not
required.

Laboratory Control Sample/ Laboratory Control Sample Duplicate

The LCS/LCSD recoveries were within the laboratory acceptance limits. Data
qualification was not required.

Field Quality Control
Equipment Blank

None
Field Duplicate

None

No Equipment Blank

An equipment blank was not submitted for this sampling event.  Therefore,
decontamination procedures could not be assessed.

Field Duplicate (FD)

A field duplicate was not reported in this data package.  The frequency of field
duplicates did not meet the QAPP required 1 per 20 samples submitted.

MDCs Met? No For gamma spectroscopy analysis, some of the MDC were not met. However,
all results were reported above the MDCs achieved.  No further action is
necessary.

All samples for isotopic uranium were prepared at a reduced aliquot; therefore,
some of the MDCs were not met.  However, all detected results were reported
above the MDCs achieved.  No further action is necessary.
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Review
Parameter

Criteria
Met?

Comments

Other Parameters
Tentatively Identified
Compounds (TICs)
Case Narrative

No Gamma Spectroscopy

Activity concentrations above the calculated MDC are reported in some
instances where the minimum nuclide identification criteria are not met.  Such
tentative identifications result when the software attempts to calculate net
activity concentrations for analytes where either one or both of the following
criteria are not satisfied: the ‘diagnostic’ peak for a nuclide must be identified
above the critical level, or the minimum library peak abundance must be
attained.  Radium-228 results for samples CP-SD-02-0-1.5, CP-SD-03-0-1.5,
CP-SD-03-1.5-3.0, CP-SD-04-1.5-3.0, and CP-Q09-1-3 did not meet these
requirements and were flagged TI (tentatively identified) by the laboratory and
qualified as T4 during data validation.

In some cases the sample density was less than or greater than the associated
calibration standard density. The density of samples CP-P07-1-3, CP-P07-0-1,
CP-SD-04-1.5-3.0, and CP-P12-1-3 exceeded the density of the calibration
standard (limit of ±15%) and were flagged by the laboratory as G and were
qualified as N1 during data validation.

Package Completeness Yes The results are usable as qualified for the project objective. The data are 100%
complete.

 - Less than or equal to % - Percent
± - Plus or Minus COC – Chain of Custody
DER – Duplicate Error Ratio ID – Identification
LCS/LCSD – Laboratory Control Sample/Laboratory Control Sample Duplicate LD – Laboratory Duplicate
MS – Matrix Spike MDC – Minimum Detectable Concentration
N1 – See Case Narrative N/A – Not Applicable
QAPP – Quality Assurance Project Plan QC – Quality Control
RPD – Relative Percent Difference T4 – Tentatively Identified Compound
TPU – Total Propagated Uncertainty
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SIERRITA
DATA REVIEW SUMMARY

Data Package Number:  08-12-178
Sampling Event:  July 11th, 14th, and 15th, 2008
Sample-specific Parameter Review? Yes Laboratory Performance Parameters? No
Data Reviewer:  Katie Abbott Date Completed:  August 8, 2012
Peer Reviewer: Sheri Fling Date Completed:  August 17, 2012

This report summarizes the verification of analytical data for eighteen soil samples. ALS Laboratory Group of
Fort Collins, Colorado performed the analyses.

The data review was conducted in accordance with the criteria specified in the Draft Addendum – Quality
Assurance Project Plan (QAPP) Sierrita Mine Green Valley, Arizona (September 2008). Independent review
flags were assigned as required by Appendix E in the QAPP.  The table below summarizes the samples and
analyses presented in this data package.

Field ID Sample
Type Lab ID Matrix

Analyses
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CP-JS-02-1-3 SA 0812178-1 Soil --- --- X X2

CP-O09-0-1 SA 0812178-2 Soil X X X ---
CP-O09-1-3 SA 0812178-3 Soil X --- X X1

CP-O09-5-7 SA 0812178-4 Soil X --- X X1

CP-O09-10-12 SA 0812178-5 Soil X --- X X1

CP-O09-15-17 SA 0812178-6 Soil X --- X X1

CP-JS-01-0-1 SA 0812178-7 Soil X X X ---
CP-JS-01-1-3 SA 0812178-8 Soil X --- X X1

CP-JS-01-5-7 SA 0812178-9 Soil --- --- X X2

CP-P04-0-1 SA 0812178-10 Soil X --- X X1

CP-P04-1-3 SA 0812178-11 Soil --- --- X X2

CP-P05-0-1 SA 0812178-12 Soil X --- X X1

CP-P05-1-3 SA 0812178-13 Soil --- --- X X2

CP-JS-01-10-12 SA 0812178-14 Soil X --- X X1

EV-JS-01-5-7 SA 0812178-15 Soil --- --- X X2

EV-JS-02-1-3 SA 0812178-16 Soil --- --- X X2

EV-JS-02-0-1 SA 0812178-17 Soil Xm --- X X1

EV-JS-02-5-7 SA 0812178-18 Soil --- --- X X2

Sample Type: SA = Sample
GFPC – Gas Flow Proportional Counting
X1- Radium-228
X2- Radium-226 and Radium-228
Xm-Matrix spike

General Overall Assessment:

 Data are usable without qualification.
  X  Data are usable with qualification (noted below).

 Some or all data are unusable for any purpose (detailed below).

Case Narrative Summary: Except as noted below, any of the issues noted in the laboratory case narrative
potentially affecting data quality are addressed in the appropriate sections in the table below.
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Review
Parameter

Criteria
Met?

Comments

Sample-specific
Parameters

Complete with
“Yes”, “No”, or
“Not Applicable

(N/A)”.

For each “No” response, list what was out, associated acceptance limits, all qualified data, and bias direction or reference associated
table with pertinent details.

Chain of Custody (COC) &
Sample Receipt

Yes Samples were received intact and under custody.  The cooler temperatures
were ambient upon arrival at the laboratory per the quality assurance project
plan (QAPP).

Holding Times Yes All samples were analyzed within the method required holding time.

Method Blanks No With the exceptions listed in Table 1 below, target analytes were not reported
as detected within the associated method blanks.

Matrix Quality Control
Matrix Spike(MS)

EV-JS-02-0-1 (Radium-226)
Laboratory Duplicate (LD)

EV-JS-02-5-7 (Gamma Spectroscopy)
CP-O09-10-12 (Gamma Spectroscopy)
CP-O09-1-3 (Isotopic Uranium)
EV-JS-02-1-3 (Isotopic Uranium)
CP-O09-5-7 (Radium-226)
CP-O09-0-1 (Radium-228)

No The recoveries for the MS analysis were within the laboratory-determined
acceptance range.

The frequency of MS samples submitted meet the QAPP required 1 per 20
samples submitted. However, based on limited volume and method limitations,
an MS was only performed for radium-226 (method 903.1) samples collected
in association with this event.

When MS issues accounted for less than 35% of the MS analyses conducted,
applicable data qualification was limited to qualification of the parent sample.
When greater than 35% of the MS results did not met the criteria, qualification
was extended to all associated samples.  For this sample event, MS issues
accounted for less than 35%; therefore, qualification was limited to parent
results only.

The agreement between parent sample results and the laboratory duplicate
sample results was evaluated. The total propagated uncertainty (TPU) was used
in the calculation instead of uncertainty as the laboratory reported the result as
activity ±2 TPU. With the exceptions summarized below in Table 2, the
duplicate error ratio (DER) met the QC criterion.

Method Quality Control
Implied Detection Limits
Sample Specific Chemical
Recovery (Chemical Yield)
Laboratory Control
Sample/ Laboratory
Control Sample Duplicate
(LCS/LCSD)

Yes Implied Detection Limits

No values for radionuclides were reported as detected with associated
uncertainties greater than the reported result.

Sample Specific Chemical Recoveries

The sample specific recoveries were within the laboratory-determined
acceptance limits for the applicable methods. Data qualification was not
required.

Laboratory Control Sample/ Laboratory Control Sample Duplicate

The LCS/LCSD recoveries were within the laboratory acceptance limits. Data
qualification was not required.

Field Quality Control
Equipment Blank

None
Field Duplicate

None

No Equipment Blank

An equipment blank was not submitted for this sampling event.  Therefore,
decontamination procedures could not be assessed.

Field Duplicate (FD)

A field duplicate was not reported in this data package.  The frequency of field
duplicates did not meet the QAPP required 1 per 20 samples submitted.

MDCs Met? No For gamma spectroscopy analysis, some of the MDC were not met. However,
all results were reported above the MDCs achieved.  No further action is
necessary.

All samples for isotopic uranium were prepared at a reduced aliquot; however,
all MDC’s were met.  No further action is necessary.
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Review
Parameter

Criteria
Met?

Comments

Other Parameters
Tentatively Identified
Compounds (TICs)
Case Narrative

No Gamma Spectroscopy

Activity concentrations above the calculated MDC are reported in some
instances where the minimum nuclide identification criteria are not met.  Such
tentative identifications result when the software attempts to calculate net
activity concentrations for analytes where either one or both of the following
criteria are not satisfied: the ‘diagnostic’ peak for a nuclide must be identified
above the critical level, or the minimum library peak abundance must be
attained.  Radium-228 results for samples CP-JS-02-1-3, CP-O09-5-7, CP-
O09-10-12, CP-O09-15-17, CP-JS-01-1-3, CP-JS-01-5-7, CP-P04-0-1, and
EV-JS-02-0-1 did not meet these requirements and were flagged TI by the
laboratory and qualified as T4 (tentatively identified) during data validation.

In some cases the sample density was less than or greater than the associated
calibration standard density.  The density of samples CP-JS-02-1-3, EV-JS-02-
5-7, and EV-JS-02-5-7 exceeded the density of the calibration standard (limit
of ±15%) and were flagged by the laboratory as G and were qualified as N1
during data validation.

Package Completeness Yes The results are usable as qualified for the project objective. The data are 100%
complete.

 - Less than or equal to % - Percent
± - Plus or Minus COC – Chain of Custody
DER – Duplicate Error Ratio ID – Identification
LCS/LCSD – Laboratory Control Sample/Laboratory Control Sample Duplicate LD – Laboratory Duplicate
MS – Matrix Spike MDC – Minimum Detectable Concentration
N1 – See Case Narrative N/A – Not Applicable
QAPP – Quality Assurance Project Plan QC – Quality Control
RPD – Relative Percent Difference T4 – Tentatively Identified Compound
TPU – Total Propagated Uncertainty

Table 1: Method Blank Outliers and Resultant Data Qualification
Isotopic Uranium

Sample Analyte Concentration (pCi/g) Data Qualification
MB Batch AS090130-1 Uranium-234 0.043 ± 0.035 All associated isotopic uranium-234

results reported as detected at
concentrations <10x the blank
contamination were flagged with a B4.

pCi/g – Picocuries per gram
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Table 2: DER Outliers and Resultant Data Qualification
Isotopic Uranium

Sample Analyte DER Data Qualification
CP-O09-1-3 Uranium-235 1.1 The DERs between the parent

sample and laboratory duplicate
sample for uranium-235 exceeded
the criterion of 1.0.  Therefore,
the associated analytical results
were qualified as estimated N6.

Radium-228 (By GFPC)
Sample Analyte DER Data Qualification

CP-O09-0-1 Radium-228 1.3 The DERs between the parent
sample and laboratory duplicate
sample for radium-228 exceeded
the criterion of 1.0.  Therefore,
the associated analytical results
were qualified as estimated N6.

DER – Duplicate Error Ratio GFPC – Gas Flow Proportional Counting
N6 – Data suspect due to quality control failure, data reported per data user’s result.
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SIERRITA
DATA REVIEW SUMMARY

Data Package Number:  08-12-207
Sampling Event:  August 7th and 11th, 2008
Sample-specific Parameter Review? Yes Laboratory Performance Parameters? No
Data Reviewer:  Katie Abbott Date Completed:  August 9, 2012
Peer Reviewer: Sheri Fling Date Completed:  August 17, 2012

This report summarizes the verification of analytical data for fourteen soil samples. ALS Laboratory Group of
Fort Collins, Colorado performed the analyses.

The data review was conducted in accordance with the criteria specified in the Draft Addendum – Quality
Assurance Project Plan (QAPP) Sierrita Mine Green Valley, Arizona (September 2008). Independent review
flags were assigned as required by Appendix E in the QAPP.  The table below summarizes the samples and
analyses presented in this data package.

Field ID Sample
Type Lab ID Matrix

Analyses
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RA-JS-04-0-1 SA 0812207-1 Soil --- --- X X2

RA-JS-04-1-2.5 SA 0812207-2 Soil X --- X X1

RA-JS-03-1-3 SA 0812207-3 Soil X --- X X1

RA-JS-05-1-3 SA 0812207-4 Soil X --- X X1

EP-P24-0-1 SA 0812207-5 Soil --- --- X X2

EM-P24-5-7 SA 0812207-6 Soil X --- X X1

RA-JS-01-0-1 SA 0812207-7 Soil X X X ---
RA-JS-01-5-7 SA 0812207-8 Soil X --- X X1

RA-SD-02-0-1.5 SA 0812207-9 Soil --- --- X X2

RA-SD-02-1.5-3.0 SA 0812207-11 Soil --- --- X X2

RA-SD-01-0-1.5 SA 0812207-12 Soil --- --- X X2

RA-JS-02-0-1.0 SA 0812207-14 Soil --- --- X X2

RA-JS-02-1-3 SA 0812207-17 Soil --- --- X X2

RA-JS-01-1.5-3.0 SA 0812207-19 Soil --- --- X X2

Sample Type: SA = Sample
GFPC – Gas Flow Proportional Counting
X1- Radium-228
X2- Radium-226 and Radium-228

General Overall Assessment:

 Data are usable without qualification.
  X  Data are usable with qualification (noted below).

 Some or all data are unusable for any purpose (detailed below).

Case Narrative Summary: Except as noted below, any of the issues noted in the laboratory case narrative
potentially affecting data quality are addressed in the appropriate sections in the table below.
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Review
Parameter

Criteria
Met?

Comments

Sample-specific
Parameters

Complete with
“Yes”, “No”, or
“Not Applicable

(N/A)”.

For each “No” response, list what was out, associated acceptance limits, all qualified data, and bias direction or reference associated
table with pertinent details.

Chain of Custody (COC) &
Sample Receipt

No Samples were received intact and under custody.  The cooler temperatures
were ambient upon arrival at the laboratory per the quality assurance project
plan (QAPP).

It was noted on the sample receipt form that the collection time listed on the
container label did not match the collection time listed on the chain of custody
(COC) for sample RA-JS-05-1-3.  The sample was logged in per the COC.  In
addition, the container lid for sample RA-JS-04-0-1 was received broken.  It
was replaced at the laboratory upon arrival. No further action was necessary.

Holding Times Yes All samples were analyzed within the method required holding time.

Method Blanks No With the exceptions listed in Table 1 below, target analytes were not reported
as detected within the associated method blanks.

Matrix Quality Control
Matrix Spike(MS)

None
Laboratory Duplicate (LD)

EM-P24-0-1 (Gamma Spectroscopy)
RA-SD-02-0-1.5 (Gamma Spectroscopy)
RA-JS-01-1.5-3.0 (Gamma Spectroscopy)
RA-JS-03-1-3 (Isotopic Uranium)
RA-JS-05-1-3 (Radium-226)

Yes The frequency of MS samples submitted meet the QAPP required 1 per 20
samples submitted. However, based on limited volume and method limitations,
an MS was only performed for radium-226 (method 903.1) samples collected
in association with this event.  An MS was not reported in this data package.

When MS issues accounted for less than 35% of the MS analyses conducted,
applicable data qualification was limited to qualification of the parent sample.
When greater than 35% of the MS results did not met the criteria, qualification
was extended to all associated samples.  For this sample event, MS issues
accounted for less than 35%; therefore, qualification was limited to parent
results only.

The agreement between parent sample results and the laboratory duplicate
sample results was evaluated. The total propagated uncertainty (TPU) was used
in the calculation instead of uncertainty as the laboratory reported the result as
activity ±2 TPU. The duplicate error ratio (DER) met the QC criterion of 1.

Method Quality Control
Implied Detection Limits
Sample Specific Chemical
Recovery (Chemical Yield)
Laboratory Control
Sample/ Laboratory
Control Sample Duplicate
(LCS/LCSD)

Yes Implied Detection Limits

No values for radionuclides were reported as detected with associated
uncertainties greater than the reported result.

Sample Specific Chemical Recoveries

The sample specific recoveries were within the laboratory-determined
acceptance limits for the applicable methods. Data qualification was not
required.

Laboratory Control Sample/ Laboratory Control Sample Duplicate

The LCS/LCSD recoveries were within the laboratory acceptance limits. Data
qualification was not required.

Field Quality Control
Equipment Blank

None
Field Duplicate

RA-SD-02-0-1.5/ RA-SD-02-0-1.5D
RA-SD-02-1.5-3.0/ RA-SD-02-1.5-3.0 D
RA-SD-01-0-1.5 / RA-SD-01-0-1.5 D
RA-JS-02-0-1.0/ RA-JS-02-0-1 D

No Equipment Blank

An equipment blank was not submitted for this sampling event.  Therefore,
decontamination procedures could not be assessed.

Data Packages 08-12-207 (RA-SD-02-0-1.5, RA-SD-02-1.5-3.0, RA-SD-01-
0-1.5, RA-JS-02-0-1.0)  / 08-12-258 (RA-SD-02-0-1.5D, RA-SD-02-1.5-3.0
D, RA-SD-01-0-1.5 D, RA-JS-02-0-1 D)

The agreement between parent sample results and the field duplicate sample
results was evaluated.  The DER met the QC criterion of 2.

MDCs Met? No For gamma spectroscopy analysis, some of the MDC were not met. However,
all results were reported above the MDCs achieved.  No further action is
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Review
Parameter

Criteria
Met?

Comments

necessary.

All samples for isotopic uranium were prepared at a reduced aliquot; however,
all MDC’s were met.  No further action is necessary.

Other Parameters
Tentatively Identified
Compounds (TICs)
Case Narrative

No Gamma Spectroscopy

Activity concentrations above the calculated MDC are reported in some
instances where the minimum nuclide identification criteria are not met.  Such
tentative identifications result when the software attempts to calculate net
activity concentrations for analytes where either one or both of the following
criteria are not satisfied: the ‘diagnostic’ peak for a nuclide must be identified
above the critical level, or the minimum library peak abundance must be
attained.  Radium-228 results for samples RA-SD-02-0-1.5, RA-SD-02-1.5-
3.0, and RA-SD-01-0-1.5 did not meet these requirements and were flagged as
TI by the laboratory and T4 (tentatively identified) during data validation.

In some cases the sample density was less than or greater than the associated
calibration standard density.  The density of samples RA-JS-03-1-3, RA-JS-01-
5-7, RA-SD,02-0-1.5, RA-SD-02-1.5-3.0, RA-SD-01-0-1.5, RA-JS-02-0-1.0,
RA-JS-02-0-1.0, RA-JS-02-1-3 and RA-JS-01-1.5-3.0 exceeded the density of
the calibration standard (limit of ±15%) and were flagged by the laboratory as
G and were qualified as N1 during data validation.

Package Completeness Yes The results are usable as qualified for the project objective. The data are 100%
complete.

 - Less than or equal to % - Percent
± - Plus or Minus COC – Chain of Custody
DER – Duplicate Error Ratio ID – Identification
LCS/LCSD – Laboratory Control Sample/Laboratory Control Sample Duplicate LD – Laboratory Duplicate
MS – Matrix Spike MDC – Minimum Detectable Concentration
N1 – See Case Narrative N/A – Not Applicable
QAPP – Quality Assurance Project Plan QC – Quality Control
RPD – Relative Percent Difference T4 – Tentatively Identified Compound
TPU – Total Propagated Uncertainty

Table 1: Method Blank Outliers and Resultant Data Qualification
Isotopic Uranium

Sample Analyte Concentration (pCi/g) Data Qualification
MB Batch AS090217-1 Uranium-235 0.021 ± 0.026 All associated isotopic uranium-235

results reported as detected at
concentrations <10x the blank
contamination were flagged with a B4.

pCi/g – Picocuries per gram B4 = Target analyte detected in the blank outside of the method acceptance criteria.
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SIERRITA
DATA REVIEW SUMMARY

Data Package Number:  08-12-208
Sampling Event:  August 7th, 12th, 13th, and 27th, 2008
Sample-specific Parameter Review? Yes Laboratory Performance Parameters? No
Data Reviewer:  Katie Abbott Date Completed:  August 9, 2012
Peer Reviewer: Sheri Fling Date Completed:  August 17, 2012

This report summarizes the verification of analytical data for twenty-five soil samples. ALS Laboratory
Group of Fort Collins, Colorado performed the analyses.

The data review was conducted in accordance with the criteria specified in the Draft Addendum – Quality
Assurance Project Plan (QAPP) Sierrita Mine Green Valley, Arizona (September 2008). Independent review
flags were assigned as required by Appendix E in the QAPP.  The table below summarizes the samples and
analyses presented in this data package.

Field ID Sample
Type Lab ID Matrix

Analyses
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RP-JS-02-5-7 SA 0812208-2 Soil X X X1

RP-JS-02-10-12 SA 0812208-3 Soil --- X X2

RP-JS-02-15-17 SA 0812208-4 Soil --- X X2

RP-JS-01-1-3 SA 0812208-5 Soil --- X X2

RP-JS-01-5-7 SA 0812208-6 Soil X X X1

RP-JS-01-0-1 SA 0812208-7 Soil X X X1

RP-JS-01-10-12 SA 0812208-8 Soil --- X X2

RP-JS-05-0-1 SA 0812208-9 Soil X X X1

RP-JS-01-15-17 SA 0812208-10 Soil --- X X2

EM-P24-1-3 SA 0812208-11 Soil X X X1

RA-JS-01-1-3 SA 0812208-12 Soil X X X1

RA-JS-03-0-1 SA 0812208-13 Soil X X X1

EM-P24-10-11 SA 0812208-14 Soil X X X1

RP-JS-02-1-3D FD 0812208-15 Soil Xm X X1

EM-JS-08-0-1 SA 0812208-16 Soil X X X1

EM-JS-08-1-3D FD 0812208-17 Soil --- X X2

CP-JS-04-0-1 SA 0812208-18 Soil X X X1

CP-JS-04-1-3 SA 0812208-19 Soil --- X X2

CP-JS-04-5-7 SA 0812208-21 Soil --- X X2

CP-JS-04-10-12 SA 0812208-22 Soil X X X1

CP-JS-04-20 SA 0812208-23 Soil --- X X2

OD-JS-03-0-1 SA 0812208-24 Soil --- X X2

RP-JS-02-1-3 SA 0812208-25 Soil X X X1

EM-JS-08-1-3 SA 0812208-26 Soil --- X X2

EM-JS-07-0-1 SA 0812208-27 Soil X X X1

RP-JS-02-0-1* SA --- Soil --- --- ---
CP-JS-04-15-17* SA --- Soil --- --- ---
OD-JS-03-1-3D* SA --- Soil --- --- ---

Sample Type: SA = Sample FD = Field Duplicate
X1- Radium-228
X2- Radium-226 and Radium-228
Xm-Matrix spike
*-Samples received at laboratory broken
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General Overall Assessment:

 Data are usable without qualification.
  X  Data are usable with qualification (noted below).

 Some or all data are unusable for any purpose (detailed below).

Case Narrative Summary: Except as noted below, any of the issues noted in the laboratory case narrative
potentially affecting data quality are addressed in the appropriate sections in the table below.

Review
Parameter

Criteria
Met?

Comments

Sample-specific
Parameters

Complete with
“Yes”, “No”, or
“Not Applicable

(N/A)”.

For each “No” response, list what was out, associated acceptance limits, all qualified data, and bias direction or reference associated
table with pertinent details.

Chain of Custody (COC) &
Sample Receipt

No Samples were received intact and under custody.  The cooler temperatures
were ambient upon arrival at the laboratory per the quality assurance project
plan (QAPP).

It was noted on the sample receipt form that the collection time listed on the
container label did not match the collection time listed on the chain of custody
(COC) for sample RP-JS-05-0-1. The sample was logged in per the COC.  In
addition, the containers for samples RP-JS-02-0-1, CP-JS-04-15-17, and OD-
JS-03-1-3D were received at the laboratory broken; therefore, the analyses
were not performed.

Holding Times Yes All samples were analyzed within the method required holding time.

Method Blanks No With the exceptions listed in Table 1 below, target analytes were not reported
as detected within the associated method blanks.

Matrix Quality Control
Matrix Spike(MS)

RP-JS-02-1-3D (Radium-226)

Laboratory Duplicate (LD)
RP-JS-02-5-7 (Gamma Spectroscopy)
EM-P24-10-11 (Gamma Spectroscopy)
RP-JS-01-1-3 (Isotopic Uranium)
RP-JS-02-1-3D (Isotopic Uranium)
EM-JS-08-1-3 (Isotopic Uranium)
EM-JS-08-0-1 (Radium-226)
CP-JS-04-10-12 (Radium-226)

No With the exception listed in Table 2 below, the recoveries for the MS analysis
were within the laboratory-determined acceptance range.

The frequency of MS samples submitted meet the QAPP required 1 per 20
samples submitted. However, based on limited volume and method limitations,
an MS was only performed for radium-226 (method 903.1) samples collected
in association with this event.

When MS issues accounted for less than 35% of the MS analyses conducted,
applicable data qualification was limited to qualification of the parent sample.
When greater than 35% of the MS results did not met the criteria, qualification
was extended to all associated samples.  For this sample event, MS issues
accounted for less than 35%; therefore, qualification was limited to parent
results only.

The agreement between parent sample results and the laboratory duplicate
sample results was evaluated. The total propagated uncertainty (TPU) was used
in the calculation instead of uncertainty as the laboratory reported the result as
activity ±2 TPU. The duplicate error ratio (DER) met the QC criterion of 1.

Method Quality Control
Implied Detection Limits
Sample Specific Chemical
Recovery (Chemical Yield)
Laboratory Control
Sample/ Laboratory
Control Sample Duplicate
(LCS/LCSD)

Yes Implied Detection Limits

No values for radionuclides were reported as detected with associated
uncertainties greater than the reported result.

Sample Specific Chemical Recoveries

The sample specific recoveries were within the laboratory-determined
acceptance limits for the applicable methods. Data qualification was not
required.

Laboratory Control Sample/ Laboratory Control Sample Duplicate

The LCS/LCSD recoveries were within the laboratory acceptance limits. Data
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Review
Parameter

Criteria
Met?

Comments

qualification was not required.

Field Quality Control
Equipment Blank

None
Field Duplicate

RP-JS-02-1-3/ RP-JS-02-1-3D
EM-JS-08-1-3/ EM-JS-08-1-3D

No Equipment Blank

An equipment blank was not submitted for this sampling event.  Therefore,
decontamination procedures could not be assessed.

Field Duplicate (FD)

The agreement between parent sample results and the field duplicate sample
results was evaluated.  The DER met the QC criterion of 2.

MDCs Met? No For gamma spectroscopy analysis, some of the MDC were not met. However,
all results were reported above the MDCs achieved.  No further action is
necessary.

All samples for isotopic uranium were prepared at a reduced aliquot; therefore,
some of the MDCs were not met.  However, all detected results were reported
above the MDCs achieved.  No further action is necessary.

Other Parameters
Tentatively Identified
Compounds (TICs)
Case Narrative

No Gamma Spectroscopy

Activity concentrations above the calculated MDC are reported in some
instances where the minimum nuclide identification criteria are not met.  Such
tentative identifications result when the software attempts to calculate net
activity concentrations for analytes where either one or both of the following
criteria are not satisfied: the ‘diagnostic’ peak for a nuclide must be identified
above the critical level, or the minimum library peak abundance must be
attained.  Radium-228 results for samples RP-JS-02-5-7, RP-JS-02-10-12, RP-
JS-02-15-17, RP-JS-01-1-3, RP-JS-01-5-7, RP-JS-01-10-12, RP-JS-01-15-17,
RA-JS-01-1-3, RA-JS-03-0-1, RP-JS-02-1-3D, EM-JS-08-0-1, EM-JS-08-1-
3D, CP-JS-04-10-12, CP-JS-04-20, RP-JS-02-1-3, and EM-JS-08-1-3 did not
meet these requirements and were flagged TI (tentatively identified) by the
laboratory and were qualified as T4 during data validation.

In some cases the sample density was less than or greater than the associated
calibration standard density.  The density of samples RP-JS-02-5-7, RP-JS-02-
10-12, RP-JS-02-15-17, RP-JS-01-1-3, RP-JS-01-5-7, RP-JS-01-0-1, RP-JS-
01-10-12, RP-JS-01-10-12, RA-JS-05-0-1, RP-JS-01-15-17, RA-JS-01-1-3,
EM-P24-10-11, RP-JS-02-1-3D, EM-JS-08-1-3D, CP-JS-04-5-7, CP-JS-04-20,
RP-JS-02-1-3, and EM-JS-08-1-3 exceeded the density of the calibration
standard (limit of ±15%) and were flagged by the laboratory as G and were
qualified as N1 during data validation.

Package Completeness Yes The results are usable as qualified for the project objective. The data are 100%
complete.

 - Less than or equal to % - Percent
± - Plus or Minus COC – Chain of Custody
DER – Duplicate Error Ratio ID – Identification
LCS/LCSD – Laboratory Control Sample/Laboratory Control Sample Duplicate LD – Laboratory Duplicate
MS – Matrix Spike MDC – Minimum Detectable Concentration
N1 – See Case Narrative N/A – Not Applicable
QAPP – Quality Assurance Project Plan QC – Quality Control
RPD – Relative Percent Difference T4 – Tentatively Identified Compound
TPU – Total Propagated Uncertainty
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Table 1: Method Blank Outliers and Resultant Data Qualification
Isotopic Uranium

Sample Analyte Concentration (pCi/g) Data Qualification
MB Batch AS090210-3 Uranium-238 0.025 ± 0.021 None. All associated uranium-238

results were reported at concentrations
>10x the blank contamination.

MB Batch AS090217-1 Uranium-235 0.021 ± 0.026 All associated isotopic uranium-235
results reported as detected at
concentrations <10x the blank
contamination were flagged with a B4.

pCi/g – Picocuries per gram B4 = Target analyte detected in the blank outside of the method acceptance criteria.

Table 2: Matrix Spike Outliers and Resultant Data Qualification
Radium-226 Method 903.1

Sample Analyte MS %R (Limits) Data Qualification
RP-JS-02-1-3D Radium-226 131 (57-126) As the potential bias was

considered to be high, the radium-
226 result for sample RP-JS-02-1-
3D was flagged as (M1).

%R – Percent Recovery M1 – Matrix spike recovery was high; the associated blank spike recovery was acceptable.
MS – Matrix Spike
Bold indicates a recovery outside of acceptance limits.

Table 3: DER Outliers and Resultant Data Qualification
Sample Analyte DER Data Qualification

Radium-226 Method 903.1
CP-JS-04-10-12 Radium-226 1.8 The DERs between the parent

sample and laboratory duplicate
sample for radium-226 exceeded
the criterion of 1.0.  Therefore,
the associated analytical results
were qualified as estimated N6.

DER – Duplicate Error Ratio N6 – Data suspect due to quality control failure, data reported per data user’s result.
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SIERRITA
DATA REVIEW SUMMARY

Data Package Number:  08-12-210
Sampling Event:  August 5th, 6th, 7th, and 11th, 2008
Sample-specific Parameter Review? Yes Laboratory Performance Parameters? No
Data Reviewer:  Katie Abbott Date Completed:  August 10, 2012
Peer Reviewer: Sheri Fling Date Completed:  August 17, 2012

This report summarizes the verification of analytical data for seventeen soil samples. ALS Laboratory Group
of Fort Collins, Colorado performed the analyses.

The data review was conducted in accordance with the criteria specified in the Draft Addendum – Quality
Assurance Project Plan (QAPP) Sierrita Mine Green Valley, Arizona (September 2008). Independent review
flags were assigned as required by Appendix E in the QAPP.  The table below summarizes the samples and
analyses presented in this data package.

Field ID Sample
Type Lab ID Matrix

Analyses
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C-JS-04-5-7 SA 0812210-1 Soil X --- X X1

C-JS-04-10-12 SA 0812210-2 Soil X --- X X1

C-JS-04-15-16 SA 0812210-3 Soil --- --- X X2

C-JS-04-0-1 SA 0812210-4 Soil X --- X X1

C-JS-04-1-3 SA 0812210-5 Soil X --- X X1

C-JS-04-5-7 SA 0812210-6 Soil X --- X X1

EM-X26-0-1 SA 0812210-7 Soil X --- X X1

EM-X26-1-3 SA 0812210-8 Soil X X X ---
EM-U25-0-1 SA 0812210-9 Soil X --- X X1

EM-U25-1-3 SA 0812210-10 Soil X --- X X1

EM-U25-5-5.5 SA 0812210-11 Soil --- --- X X2

EM-N29-1-3 SA 0812210-12 Soil X --- X X1

RA-SD-02-1.5-3.0 SA 0812210-16 Soil --- --- X X2

EM-N29-0-1 SA 0812210-17 Soil X --- X X1

EM-X26-5-7 SA 0812210-18 Soil X --- X X1

EM-G27-0-1 SA 0812210-19 Soil X --- X X1

EM-G27-1-3 SA 0812210-20 Soil X --- X X1

Sample Type: SA = Sample
GFPC – Gas Flow Proportional Counting
X1- Radium-228
X2- Radium-226 and Radium-228

General Overall Assessment:

 Data are usable without qualification.
  X  Data are usable with qualification (noted below).

 Some or all data are unusable for any purpose (detailed below).

Case Narrative Summary: Except as noted below, any of the issues noted in the laboratory case narrative
potentially affecting data quality are addressed in the appropriate sections in the table below.
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Review
Parameter

Criteria
Met?

Comments

Sample-specific
Parameters

Complete with
“Yes”, “No”, or
“Not Applicable

(N/A)”.

For each “No” response, list what was out, associated acceptance limits, all qualified data, and bias direction or reference associated
table with pertinent details.

Chain of Custody (COC) &
Sample Receipt

No Samples were received intact and under custody.  The cooler temperatures
were ambient upon arrival at the laboratory per the quality assurance project
plan (QAPP).

It was noted on the sample receipt form that the container lid for samples EM-
U25-0-1 and EM-U25-1-3 were received broken.  They were replaced at the
laboratory upon arrival.  No further action was necessary.

Holding Times Yes All samples were analyzed within the method required holding time.

Method Blanks Yes Target analytes were not reported as detected within the associated method
blanks. Data qualification was not required.

Matrix Quality Control
Matrix Spike(MS)

None
Laboratory Duplicate (LD)

RA-SD-02-1.5-3.0 (Gamma Spectroscopy)
C-JS-04-5-7 (Gamma Spectroscopy)
C-JS-04-15-16 (Isotopic Uranium)
EM-N29-1-3 (Isotopic Uranium)
EM-U25-0-1 (Radium-226)
CP-JS-04-10-12 (Radium-226)

No The frequency of MS samples submitted meet the QAPP required 1 per 20
samples submitted. However, based on limited volume and method limitations,
an MS was only performed for radium-226 (method 903.1) samples collected
in association with this event.  An MS was not reported in this data package.

When MS issues accounted for less than 35% of the MS analyses conducted,
applicable data qualification was limited to qualification of the parent sample.
When greater than 35% of the MS results did not met the criteria, qualification
was extended to all associated samples.  For this sample event, MS issues
accounted for less than 35%; therefore, qualification was limited to parent
results only.

The agreement between parent sample results and the laboratory duplicate
sample results was evaluated. The total propagated uncertainty (TPU) was used
in the calculation instead of uncertainty as the laboratory reported the result as
activity ±2 TPU.  With the exceptions summarized below in Table 1, the
duplicate error ratio (DER) met the QC criterion.

Method Quality Control
Implied Detection Limits
Sample Specific Chemical
Recovery (Chemical Yield)
Laboratory Control
Sample/ Laboratory
Control Sample Duplicate
(LCS/LCSD)

Yes Implied Detection Limits

No values for radionuclides were reported as detected with associated
uncertainties greater than the reported result.

Sample Specific Chemical Recoveries

The sample specific recoveries were within the laboratory-determined
acceptance limits for the applicable methods. Data qualification was not
required.

Laboratory Control Sample/ Laboratory Control Sample Duplicate

The LCS/LCSD recoveries were within the laboratory acceptance limits. Data
qualification was not required.

Field Quality Control
Equipment Blank

None
Field Duplicate

RA-SD-02-1.5-3.0/ RA-SD-02-1.5-3.0 D

No Equipment Blank

An equipment blank was not submitted for this sampling event.  Therefore,
decontamination procedures could not be assessed.

Data Packages 08-12-210 (RA-SD-02-1.5-3.0)/ 08-12-258 (RA-SD-02-1.5-
3.0 D)

The agreement between parent sample results and the field duplicate sample
results was evaluated.  The DER met the QC criterion of 2.
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Review
Parameter

Criteria
Met?

Comments

MDCs Met? No For gamma spectroscopy analysis, some of the MDC were not met. However,
all results were reported above the MDCs achieved.  No further action is
necessary.

All samples for isotopic uranium were prepared at a reduced aliquot; therefore,
some of the MDCs were not met.  However, all detected results were reported
above the MDCs achieved.  No further action is necessary.

Other Parameters
Tentatively Identified
Compounds (TICs)
Case Narrative

No Gamma Spectroscopy

Activity concentrations above the calculated MDC are reported in some
instances where the minimum nuclide identification criteria are not met.  Such
tentative identifications result when the software attempts to calculate net
activity concentrations for analytes where either one or both of the following
criteria are not satisfied: the ‘diagnostic’ peak for a nuclide must be identified
above the critical level, or the minimum library peak abundance must be
attained.  Radium-228 results for samples C-JS-04-10-12, C-JS-04-15-16, C-
JS-04-1-3, EM-X26-0-1, EM-U25-0-1, EM-U25-1-3, EM-N29-1-3, EM-G27-
0-1, and EM-G27-1-3 did not meet these requirements and were flagged as TI
by the laboratory and were qualified as T4 (tentatively identified) during data
validation.

In some cases the sample density was less than or greater than the associated
calibration standard density.  The density of samples C-JS-04-10-12, EM-X26-
0-1, EM-U25-1-3, RA-SD-02-1.5-3.0, and EM-G27-1-3 exceeded the limit of
±15% of the density of the calibration standard and were flagged by the
laboratory as G and were qualified as N1 during data validation.

Package Completeness Yes The results are usable as qualified for the project objective. The data are 100%
complete.

 - Less than or equal to % - Percent
± - Plus or Minus COC – Chain of Custody
DER – Duplicate Error Ratio ID – Identification
LCS/LCSD – Laboratory Control Sample/Laboratory Control Sample Duplicate LD – Laboratory Duplicate
MS – Matrix Spike MDC – Minimum Detectable Concentration
N1 – See Case Narrative N/A – Not Applicable
QAPP – Quality Assurance Project Plan QC – Quality Control
RPD – Relative Percent Difference T4 – Tentatively Identified Compound
TPU – Total Propagated Uncertainty

Table 1: DER Outliers and Resultant Data Qualification
Radium-226 (Method 903.1)

Sample Analyte DER Data Qualification
EM-U25-0-1 Radium-226 1.9 The DERs between the parent

sample and laboratory duplicate
sample for radium-226 exceeded
the criterion of 1.0.  Therefore,
the associated analytical results
were qualified as estimated N6.

DER – Duplicate Error Ratio N6 – Data suspect due to quality control failure, data reported per data user’s result.
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SIERRITA
DATA REVIEW SUMMARY

Data Package Number:  08-12-211
Sampling Event:  July 31st, August 4th and 5th, 2008
Sample-specific Parameter Review? Yes Laboratory Performance Parameters? No
Data Reviewer:  Katie Abbott Date Completed:  August 10, 2012
Peer Reviewer: Sheri Fling Date Completed:  August 17, 2012

This report summarizes the verification of analytical data for nineteen soil samples. ALS Laboratory Group of
Fort Collins, Colorado performed the analyses.

The data review was conducted in accordance with the criteria specified in the Draft Addendum – Quality
Assurance Project Plan (QAPP) Sierrita Mine Green Valley, Arizona (September 2008). Independent review
flags were assigned as required by Appendix E in the QAPP.  The table below summarizes the samples and
analyses presented in this data package.

Field ID Sample
Type Lab ID Matrix

Analyses
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C-JS-03-5-7 SA 0812211-1 Soil X --- X X1

C-JS-03-10-12 SA 0812211-2 Soil --- --- X X2

C-JS-03-15-17 SA 0812211-3 Soil --- --- X X2

CS-JS-01-1-3 SA 0812211-4 Soil Xm --- X X1

CS-JS-01-5-7 SA 0812211-5 Soil X --- X X1

EM-H22-5-7 SA 0812211-6 Soil --- --- X X2

EM-K24-0-1 SA 0812211-7 Soil --- --- X X2

EM-K24-1-3 SA 0812211-8 Soil --- --- X X2

EM-K24-5-7 SA 0812211-9 Soil --- --- X X2

CS-JS-01-10-12 SA 0812211-10 Soil X --- X X1

CS-JS-02-0-1 SA 0812211-11 Soil X --- X X1

CS-JS-02-1-3 SA 0812211-12 Soil X --- X X1

CS-JS-02-5-7 SA 0812211-13 Soil --- --- X X2

CS-JS-03-0-1 SA 0812211-14 Soil X --- X X1

CS-JS-03-1-3 SA 0812211-15 Soil X --- X X1

CS-JS-03-5-7 SA 0812211-16 Soil X --- X X1

CS-JS-03-10-12 SA 0812211-17 Soil --- --- X X2

C-JS-04-0-1 SA 0812211-18 Soil X X X ---
C-JS-04-1-3 SA 0812211-19 Soil X --- X X1

C-JS-03-5-7* SA --- Soil --- --- --- ---
CS-JS-01-5-7* SA --- Soil --- --- --- ---

Sample Type: SA = Sample
GFPC – Gas Flow Proportional Counting
X1- Radium-228
X2- Radium-226 and Radium-228
Xm-Matrix spike
*-Samples received at laboratory broken and could not be analyzed

General Overall Assessment:

 Data are usable without qualification.
  X  Data are usable with qualification (noted below).

 Some or all data are unusable for any purpose (detailed below).
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Case Narrative Summary: Except as noted below, any of the issues noted in the laboratory case narrative
potentially affecting data quality are addressed in the appropriate sections in the table below.

Review
Parameter

Criteria
Met?

Comments

Sample-specific
Parameters

Complete with
“Yes”, “No”, or
“Not Applicable

(N/A)”.

For each “No” response, list what was out, associated acceptance limits, all qualified data, and bias direction or reference associated
table with pertinent details.

Chain of Custody (COC) &
Sample Receipt

No Samples were received intact and under custody.  The cooler temperatures
were ambient upon arrival at the laboratory per the quality assurance project
plan (QAPP).

It was noted on the sample receipt form that the container label for sample CS-
JS-02-1-3 listed the identification (ID) as CS-JS-01-1-3.  The laboratory was
able to correctly ID the sample by matching the collection time and date to the
ID on the chain of custody (COC).  In addition, samples C-JS-03-5-7 and
CS-JS-01-5-7 were received at the laboratory broken; therefore, the analyses
were not performed.

Holding Times Yes All samples were analyzed within the method required holding time.

Method Blanks No With the exceptions listed in Table 1 below, target analytes were not reported
as detected within the associated method blanks.

Matrix Quality Control
Matrix Spike(MS)

CS-JS-01-1-3 (Radium-226)
Laboratory Duplicate (LD)

C-JS-03-5-7 (Gamma Spectroscopy)
CS-JS-01-5-7 (Isotopic Uranium)
C-JS-04-1-3 (Isotopic Uranium)
CS-JS-03-0-1 (Radium-226)

No With the exception listed in Table 2 below, the recoveries for the MS analysis
were within the laboratory-determined acceptance range.

The frequency of MS samples submitted meet the QAPP required 1 per 20
samples submitted. However, based on limited volume and method limitations,
an MS was only performed for radium-226 (method 903.1) samples collected
in association with this event.

When MS issues accounted for less than 35% of the MS analyses conducted,
applicable data qualification was limited to qualification of the parent sample.
When greater than 35% of the MS results did not met the criteria, qualification
was extended to all associated samples.  For this sample event, MS issues
accounted for less than 35%; therefore, qualification was limited to parent
results only.

The agreement between parent sample results and the laboratory duplicate
sample results was evaluated. The total propagated uncertainty (TPU) was used
in the calculation instead of uncertainty as the laboratory reported the result as
activity ±2 TPU.  The duplicate error ratio (DER) met the QC criterion of 1.

Method Quality Control
Implied Detection Limits
Sample Specific Chemical
Recovery (Chemical Yield)
Laboratory Control
Sample/ Laboratory
Control Sample Duplicate
(LCS/LCSD)

Yes Implied Detection Limits

No values for radionuclides were reported as detected with associated
uncertainties greater than the reported result.

Sample Specific Chemical Recoveries

The sample specific recoveries were within the laboratory-determined
acceptance limits for the applicable methods. Data qualification was not
required.

Laboratory Control Sample/ Laboratory Control Sample Duplicate

The LCS/LCSD recoveries were within the laboratory acceptance limits. Data
qualification was not required.

Field Quality Control
Equipment Blank

None
Field Duplicate

None

No Equipment Blank

An equipment blank was not submitted for this sampling event.  Therefore,
decontamination procedures could not be assessed.
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Review
Parameter

Criteria
Met?

Comments

Field Duplicate (FD)

A field duplicate was not reported in this data package.  The frequency of field
duplicates did not meet the QAPP required 1 per 20 samples submitted.

MDCs Met? No For gamma spectroscopy analysis, some of the MDC were not met. However,
all results were reported above the MDCs achieved.  No further action is
necessary.

All samples for isotopic uranium were prepared at a reduced aliquot; however,
all MDC’s were met.  No further action is necessary.

Other Parameters
Tentatively Identified
Compounds (TICs)
Case Narrative

No Gamma Spectroscopy

Activity concentrations above the calculated MDC are reported in some
instances where the minimum nuclide identification criteria are not met.  Such
tentative identifications result when the software attempts to calculate net
activity concentrations for analytes where either one or both of the following
criteria are not satisfied: the ‘diagnostic’ peak for a nuclide must be identified
above the critical level, or the minimum library peak abundance must be
attained.  Radium-228 results for samples C-JS-03-10-12, CS-JS-01-1-3, CS-
JS-01-5-7, EM-H22-5-7, EM-K24-0-1, EM-K24-1-3, CS-JS-02-0-1, and CS-
JS-02-5-7 did not meet these requirements  and were flagged as TI by the
laboratory and qualified as T4 (tentatively identified) during data validation.

In some cases the sample density was less than or greater than the associated
calibration standard density.  The density of samples C-JS-03-5-7, C-JS-03-10-
12, C-JS-03-15-17, CS-JS-01-1-3, CS-JS-01-5-7, CS-JS-01-10-12, CS-JS-02-
0-1, CS-JS-03-1-3, and CS-JS-03-10-12 exceeded the density of the calibration
standard (limit of ±15%)and were flagged by the laboratory as G and were
qualified as N1 during data validation.

Package Completeness Yes The results are usable as qualified for the project objective. The data are 100%
complete.

 - Less than or equal to % - Percent
± - Plus or Minus COC – Chain of Custody
DER – Duplicate Error Ratio ID – Identification
LCS/LCSD – Laboratory Control Sample/Laboratory Control Sample Duplicate LD – Laboratory Duplicate
MS – Matrix Spike MDC – Minimum Detectable Concentration
N1 – See Case Narrative N/A – Not Applicable
QAPP – Quality Assurance Project Plan QC – Quality Control
RPD – Relative Percent Difference T4 – Tentatively Identified Compound
TPU – Total Propagated Uncertainty

Table 1: Method Blank Outliers and Resultant Data Qualification
Isotopic Uranium

Sample Analyte Concentration (pCi/g) Data Qualification
MB Batch AS090220-4 Uranium-234 0.053 ± 0.037 None. All associated uranium-234 and

uranium-238 results were reported at
concentrations >10x the blank
contamination.Uranium-238 0.045± 0.033

pCi/g – Picocuries per gram B4 = Target analyte detected in the blank outside of the method acceptance criteria.
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Table 2: Matrix Spike Outliers and Resultant Data Qualification
Radium-226 (Method 903.1)

Sample Analyte %R (Limits) Data Qualification
CS-JS-01-1-3 Radium-226 52.2 (57-126) As the potential bias was

considered to be low, the radium-
226 result for sample CS-JS-01-1-
3 was flagged as (M2).

%R – Percent Recovery M2 – Matrix spike recovery was low; the associated blank spike recovery was acceptable.
MS – Matrix Spike
Bold indicates a recovery outside of acceptance limits.
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SIERRITA
DATA REVIEW SUMMARY

Data Package Number:  08-12-212
Sampling Event:  July 30th, August 1st, 4th, and 27th, 2008
Sample-specific Parameter Review? Yes Laboratory Performance Parameters? No
Data Reviewer:  Katie Abbott Date Completed:  August 10, 2012
Peer Reviewer: Sheri Fling Date Completed:  August 17, 2012

This report summarizes the verification of analytical data for seventeen soil samples. ALS Laboratory Group
of Fort Collins, Colorado performed the analyses.

The data review was conducted in accordance with the criteria specified in the Draft Addendum – Quality
Assurance Project Plan (QAPP) Sierrita Mine Green Valley, Arizona (September 2008). Independent review
flags were assigned as required by Appendix E in the QAPP.  The table below summarizes the samples and
analyses presented in this data package.

Field ID Sample
Type Lab ID Matrix

Analyses
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CS-JS-05-0-1 SA 0812212-1 Soil --- X X2

CS-JS-05-1-3D FD 0812212-2 Soil X X X1

CS-JS-06-0-1 SA 0812212-3 Soil --- X X2

EM-JS-02-0-1 SA 0812212-4 Soil X X X1

EM-JS-01-0-1 SA 0812212-5 Soil --- X X2

EM-JS-01-1-3 SA 0812212-6 Soil X X X1

EM-M26-0-1 SA 0812212-7 Soil X X X1

EM-M26-1-3 SA 0812212-8 Soil X X X1

EM-M26-5-7 SA 0812212-9 Soil --- X X2

C-JS-01-0-1 SA 0812212-10 Soil X X X1

C-JS-01-1-3 SA 0812212-11 Soil X X X1

C-JS-02-1-3 SA 0812212-12 Soil --- X ---
C-JS-02-5-7 SA 0812212-13 Soil X X X1

EM-H22-0-1 SA 0812212-14 Soil --- X X2

EM-H22-1-3 SA 0812212-15 Soil X X X1

C-JS-03-0-1 SA 0812212-16 Soil Xm X X1

C-JS-03-1-3 SA 0812212-17 Soil X X X1

CS-JS-05-1-3* SA --- Soil --- --- ---
C-JS-02-0-1* SA --- Soil --- --- ---

Sample Type: SA = Sample FD = Field Duplicate
X1- Radium-228
X2- Radium-226 and Radium-228
Xm-Matrix spike
*-Samples received at laboratory broken and could not be analyzed

General Overall Assessment:
 Data are usable without qualification.

  X  Data are usable with qualification (noted below).
 Some or all data are unusable for any purpose (detailed below).

Case Narrative Summary: Except as noted below, any of the issues noted in the laboratory case narrative
potentially affecting data quality are addressed in the appropriate sections in the table below.
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Review
Parameter

Criteria
Met?

Comments

Sample-specific
Parameters

Complete with
“Yes”, “No”, or
“Not Applicable

(N/A)”.

For each “No” response, list what was out, associated acceptance limits, all qualified data, and bias direction or reference associated
table with pertinent details.

Chain of Custody (COC) &
Sample Receipt

No Samples were received intact and under custody.  The cooler temperatures
were ambient upon arrival at the laboratory per the quality assurance project
plan (QAPP).

It was noted on the sample receipt form that :

Samples CS-JS-05-1-3 and C-JS-02-0-1 were received at the
laboratory broken; therefore, the analyses for are not performed.
The container lid for sample CS-JS-05-1-3D was received broken.  It
was replaced at the laboratory upon arrival.
The collection time listed on the container label did not match the
collection time listed on the chain of custody (COC) for sample EM-
M26-5-7. The sample was logged in per the COC.

Holding Times Yes All samples were analyzed within the method required holding time.

Method Blanks Yes Target analytes were not reported as detected within the associated method
blanks.

Matrix Quality Control
Matrix Spike(MS)

C-JS-03-0-1 (Radium-226)

Laboratory Duplicate (LD)
EM-H22-0-1 (Gamma Spectroscopy)
CS-JS-05-1-3D (Gamma Spectroscopy)
CS-JS-06-0-1 (Isotopic Uranium)
EM-JS-01-1-3 (Radium-226)

No The recoveries for the MS analysis were within the laboratory-determined
acceptance range.

The frequency of MS samples submitted meet the QAPP required 1 per 20
samples submitted. However, based on limited volume and method limitations,
an MS was only performed for radium-226 (method 903.1) samples collected
in association with this event.

When MS issues accounted for less than 35% of the MS analyses conducted,
applicable data qualification was limited to qualification of the parent sample.
When greater than 35% of the MS results did not met the criteria, qualification
was extended to all associated samples.  For this sample event, MS issues
accounted for less than 35%; therefore, qualification was limited to parent
results only.

The agreement between parent sample results and the laboratory duplicate
sample results was evaluated. The total propagated uncertainty (TPU) was used
in the calculation instead of uncertainty as the laboratory reported the result as
activity ±2 TPU.  With the exceptions summarized below in Table 1, the DER
met the QC criterion.

Method Quality Control
Implied Detection Limits
Sample Specific Chemical
Recovery (Chemical Yield)
Laboratory Control
Sample/ Laboratory
Control Sample Duplicate
(LCS/LCSD)

Yes Implied Detection Limits

No values for radionuclides were reported as detected with associated
uncertainties greater than the reported result.

Sample Specific Chemical Recoveries

The sample specific recoveries were within the laboratory-determined
acceptance limits for the applicable methods. Data qualification was not
required.

Laboratory Control Sample/ Laboratory Control Sample Duplicate

The LCS/LCSD recoveries were within the laboratory acceptance limits. Data
qualification was not required.
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Review
Parameter

Criteria
Met?

Comments

Field Quality Control
Equipment Blank

None
Field Duplicate

CS-JS-05-1-3/ CS-JS-05-1-3D

No Equipment Blank

An equipment blank was not submitted for this sampling event.  Therefore,
decontamination procedures could not be assessed.

Field Duplicate (FD) – Data Packages 08-12-212 (CS-JS-05-1-3D)/ 08-12-
258 (CS-JS-05-1-3)

The agreement between parent sample results and the field duplicate sample
results was evaluated. With the exceptions listed in Table 1 below, the DER
met the QC criterion of 2.

MDCs Met? No For gamma spectroscopy analysis, some of the MDC were not met. However,
all results were reported above the MDCs achieved.  No further action is
necessary.

All samples for isotopic uranium were prepared at a reduced aliquot; however,
all MDC’s were met.  No further action is necessary.

Other Parameters
Tentatively Identified
Compounds (TICs)
Case Narrative

No Gamma Spectroscopy

Activity concentrations above the calculated MDC are reported in some
instances where the minimum nuclide identification criteria are not met.  Such
tentative identifications result when the software attempts to calculate net
activity concentrations for analytes where either one or both of the following
criteria are not satisfied: the ‘diagnostic’ peak for a nuclide must be identified
above the critical level, or the minimum library peak abundance must be
attained.  Radium-228 results for samples CS-JS-05-0-1, CS-JS-06-0-1, EM-
JS-02-0-1, EM-JS-01-1-3, EM-M26-0-1, EM-M26-5-7, C-JS-01-0-1, C-JS-01-
1-3, EM-H22-1-3, C-JS-03-0-1, and C-JS-03-1-3 did not meet these
requirements and was flagged as TI (tentatively identified) by the laboratory
and qualified as T4 during data validation.

In some cases the sample density is less than or greater than the associated
calibration standard density.  The density of samples CS-JS-05-1-3D, EM-JS-
01-0-1, EM-M26-0-1, EM-M26-1-3, EM-M26-5-7, C-JS-01-0-1, C-JS-01-1-3,
C-JS-02-1-3, C-JS-02-5-7, EM-H22-0-1, C-JS-03-0-1, and C-JS-03-1-3
exceeded the density of the calibration standard (limit of ±15%) and were
flagged by the laboratory as G  and were qualified as N1 during data
validation.

Package Completeness Yes The results are usable as qualified for the project objective. The data are 100%
complete.

 - Less than or equal to % - Percent
± - Plus or Minus COC – Chain of Custody
DER – Duplicate Error Ratio ID – Identification
LCS/LCSD – Laboratory Control Sample/Laboratory Control Sample Duplicate LD – Laboratory Duplicate
MS – Matrix Spike MDC – Minimum Detectable Concentration
N1 – See Case Narrative N/A – Not Applicable
QAPP – Quality Assurance Project Plan QC – Quality Control
RPD – Relative Percent Difference T4 – Tentatively Identified Compound
TPU – Total Propagated Uncertainty
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Table 1: DER Outliers and Resultant Data Qualification
Sample Analyte DER Data Qualification

Radium-226 (Method 903.1)
EM-JS-01-1-3 Radium-226 1.3 The DERs between the parent

sample and laboratory duplicate
sample for radium-226 exceeded
the criterion of 1.0.  Therefore,
the associated analytical results
were qualified as estimated N6.

Isotopic Uranium
CS-JS-05-1-3/
CS-JS-05-1-3D

Uranium-234 3.4 The DERs between the parent
sample and field duplicate sample
for the listed analytes exceeded
the criterion of 2.0.  Therefore,
the associated analytical results
were qualified as estimated N6.

Uranium-235 2.1

Uranium-238 3.5

DER – Duplicate Error Ratio N6 – Data suspect due to quality control failure, data reported per data user’s result.



08-12-251 Page 1 of 4

W:\General\Tucson\Sierrita\Data Validation\Paragon Soil Rad Analyses for Validation July 2012\0812251\08-12-251.doc

SIERRITA
DATA REVIEW SUMMARY

Data Package Number:  08-12-251
Sampling Event:  July 23rd, 28th-29th, August 1st, September 19th, 24th-25th, October 3rd, 5th, 21st-25th, 2008
Sample-specific Parameter Review? Yes Laboratory Performance Parameters? No
Data Reviewer:  Katie Abbott Date Completed:  August 14, 2012
Peer Reviewer: Sheri Fling Date Completed:  August 17, 2012

This report summarizes the verification of analytical data for twenty-nine soil samples. ALS Laboratory
Group of Fort Collins, Colorado performed the analyses.

The data review was conducted in accordance with the criteria specified in the Draft Addendum – Quality
Assurance Project Plan (QAPP) Sierrita Mine Green Valley, Arizona (September 2008). Independent review
flags were assigned as required by Appendix E in the QAPP.  The table below summarizes the samples and
analyses presented in this data package.

Field ID Sample
Type Lab ID Matrix

Analyses
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ST-SB04 60-80 SA 082251-1 Soil --- --- X X2

ST-SB01 180-200 SA 082251-2 Soil --- --- X X2

ST-SB04 40-60 SA 082251-3 Soil --- --- X X2

ST-SB01 100-120 SA 082251-4 Soil X --- X X1

ST-SB01 120-140 SA 082251-5 Soil X --- X X1

ST-SB01 80-100 SA 082251-6 Soil X --- X X1

ST-SB01 160-180 SA 082251-7 Soil X --- X X1

ST-SB04 0-20 SA 082251-8 Soil --- --- X X2

ST-SB04 80-100 SA 082251-9 Soil --- --- X X2

ST-SB03 200-210 SA 082251-10 Soil X --- X X1

ST-SB04 20-40 SA 082251-11 Soil X --- X X1

ST-SB06 180-200 SA 082251-12 Soil X --- X X1

ST-SB06 200-220 SA 082251-13 Soil --- --- X X2

ST-SB02 20-40 SA 082251-14 Soil X --- X X1

ST-SB06 0-20 SA 082251-15 Soil X --- X X1

ST-SB06 140-160 SA 082251-16 Soil X --- X X1

ET-SB02 60-80 SA 082251-17 Soil X --- X X1

ET-SB02 80-100 SA 082251-18 Soil X --- X X1

ST-SB01 20-40 SA 082251-19 Soil X --- X X1

ST-SB06 40-60 SA 082251-20 Soil --- --- X X2

EM-JS-02-1-3 SA 082251-21 Soil X X X ---
ST-SB01 60-80 SA 082251-22 Soil X --- X X1

ST-SB06 240-260 SA 082251-23 Soil Xm --- X X1

OD-SD-05-1.5-3.0 SA 082251-24 Soil X --- X X1

CP-Q09-0-1 SA 082251-25 Soil X --- X X1

OD-JS-01-1-3 SA 082251-26 Soil X --- X X1

OD-JS-02-5-7 SA 082251-27 Soil X --- X X1

CP-SD-10-1.5-3.0 SA 082251-28 Soil X --- X X1

EM-C22-1-3 SA 082251-29 Soil X --- X X1

Sample Type: SA = Sample
GFPC – Gas Flow Proportional Counting
X1- Radium-228
X2- Radium-226 and Radium-228
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General Overall Assessment:
 Data are usable without qualification.

  X  Data are usable with qualification (noted below).
 Some or all data are unusable for any purpose (detailed below).

Case Narrative Summary: Except as noted below, any of the issues noted in the laboratory case narrative
potentially affecting data quality are addressed in the appropriate sections in the table below.

Review
Parameter

Criteria
Met?

Comments

Sample-specific
Parameters

Complete with
“Yes”, “No”, or
“Not Applicable

(N/A)”.

For each “No” response, list what was out, associated acceptance limits, all qualified data, and bias direction or reference associated
table with pertinent details.

Chain of Custody (COC) &
Sample Receipt

No Samples were received intact and under custody.  The cooler temperatures
were ambient upon arrival at the laboratory per the quality assurance project
plan (QAPP).

It was noted on the sample receipt form that the container lids for samples ST-
SB01 180-200 and ST-SB06 140-160 were received broken.  They were
replaced at the laboratory upon arrival.

Holding Times Yes All samples were analyzed within the method required holding time.

Method Blanks No With the exceptions listed in Table 1 below, target analytes were not reported
as detected within the associated method blanks.

Matrix Quality Control
Matrix Spike(MS)

ST-SB06 240-260 (Ra-226)
Laboratory Duplicate (LD)

EM-C22-1-3 (Gamma Spectroscopy)
ST-SB01 100-120 (Gamma Spectroscopy)
OD-SD-05-1.5-3.0 (Gamma Spectroscopy)
ST-SB04 40-60 (Isotopic Uranium)
ST-SB06 180-200 (Isotopic Uranium)
EM-JS-02-1-3 (Isotopic Uranium)
OD-JS-01-1-3 (Isotopic Uranium)
ST-SB01 80-100 (Ra-226)
ET-SB02 60-80 (Ra-226)

No The recoveries for the MS analysis were within the laboratory-determined
acceptance range.

The frequency of MS samples submitted meet the QAPP required 1 per 20
samples submitted. However, based on limited volume and method limitations,
an MS was only performed for radium-226 (method 903.1) samples collected
in association with this event.

When MS issues accounted for less than 35% of the MS analyses conducted,
applicable data qualification was limited to qualification of the parent sample.
When greater than 35% of the MS results did not met the criteria, qualification
was extended to all associated samples.  For this sample event, MS issues
accounted for less than 35%; therefore, qualification was limited to parent
results only.

The agreement between parent sample results and the laboratory duplicate
sample results was evaluated. The total propagated uncertainty (TPU) was used
in the calculation instead of uncertainty as the laboratory reported the result as
activity ±2 TPU.  With the exceptions summarized below in Table 2, the
duplicate error ratio (DER) met the QC criterion.

Method Quality Control
Implied Detection Limits
Sample Specific Chemical
Recovery (Chemical Yield)
Laboratory Control
Sample/ Laboratory
Control Sample Duplicate
(LCS/LCSD)

No Implied Detection Limits

No values for radionuclides were reported as detected with associated
uncertainties greater than the reported result.

Sample Specific Chemical Recovery

With the exception listed below, the sample specific recoveries were with the
laboratory-determined acceptance limits for the applicable methods.

Isotopic Uranium

The tracer uranium-232 recovery for sample OD-JS-02-5-7 was below the
acceptance limit with a recovery of 14.6%. Therefore, the isotopic uranium
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Review
Parameter

Criteria
Met?

Comments

results for sample OD-JS-02-5-7 were flagged with N6.

Laboratory Control Sample/ Laboratory Control Sample Duplicate

The LCS/LCSD recoveries were within the laboratory acceptance limits. Data
qualification was not required.

Field Quality Control
Equipment Blank

None
Field Duplicate

None

No Equipment Blank

An equipment blank was not submitted for this sampling event.  Therefore,
decontamination procedures could not be assessed.

Field Duplicate (FD)

A field duplicate was not reported in this data package.  The frequency of field
duplicates did not meet the QAPP required 1 per 20 samples submitted.

MDCs Met? No For gamma spectroscopy analysis, some of the MDC were not met. However,
all results were reported above the MDCs achieved.  No further action is
necessary.

All samples for isotopic uranium were prepared at a reduced aliquot; therefore,
some of the MDCs were not met.  However, all detected results were reported
above the MDCs achieved.  No further action is necessary.

Other Parameters
Tentatively Identified
Compounds (TICs)
Case Narrative

No Gamma Spectroscopy

Activity concentrations above the calculated MDC are reported in some
instances where the minimum nuclide identification criteria are not met.  Such
tentative identifications result when the software attempts to calculate net
activity concentrations for analytes where either one or both of the following
criteria are not satisfied: the ‘diagnostic’ peak for a nuclide must be identified
above the critical level, or the minimum library peak abundance must be
attained.  Radium-228 results for samples ST-SB04 60-80, ST-SB01 180-200,
ST-SB04 40-60, ST-SB01 100-120, ST-SB01 80-100, ST-SB01 160-180, ST-
SB04 0-20, ST-SB04 80-100, ST-SB03 200-210, ST-SB04 20-40, ST-SB06
180-200, ST-SB06 200-220, ST-SB02 20-40, ST-SB06 0-20, ST-SB06 140-
160, ET-SB02 60-80, ET-SB02 80-100, ST-SB01 20-40, ST-SB06 40-60, and
CP-SD-10-1.5-3.0 did not meet these requirements and were flagged TI by the
laboratory and qualified as T4 (tentatively identified) during data validation.

In some cases the sample density is less than or greater than the associated
calibration standard density.  The density of samples ST-SB04 60-80, ST-SB01
180-200, ST-SB04 40-60, ST-SB01 100-120, ST-SB01 120-140, ST-SB01 80-
100, ST-SB01 160-180, ST-SB04 0-20, ST-SB04 80-100, ST-SB03 200-210,
ST-SB04 20-40, ST-SB06 180-200, ST-SB06 200-220, ST-SB02 20-40, ST-
SB06 0-20, ST-SB06 140-160, ET-SB02 80-100, ST-SB01 20-40, ST-SB06
40-60, ST-SB01 60-80, ST-SB06 240-260, OD-SD-05-1.5-3.0, CP-Q09-0-1,
OD-JS-01-1-3, OD-JS-02-5-7, and EM-C22-1-3 exceeded the density of the
calibration standard (limit of ±15%) and were flagged by the laboratory as G
and were qualified as N1 during data validation.

Package Completeness Yes The results are usable as qualified for the project objective. The data are 100%
complete.

 - Less than or equal to % - Percent
± - Plus or Minus COC – Chain of Custody
DER – Duplicate Error Ratio ID – Identification
LCS/LCSD – Laboratory Control Sample/Laboratory Control Sample Duplicate LD – Laboratory Duplicate
MS – Matrix Spike/ Matrix Spike Duplicate MDC – Minimum Detectable Concentration
N1 – See Case Narrative N/A – Not Applicable
N6 – Data suspect due to quality control failure, data reported per data user’s result. QAPP – Quality Assurance Project Plan
QC – Quality Control RPD – Relative Percent Difference
T4 – Tentatively Identified Compound TPU – Total Propagated Uncertainty
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Table 1: Method Blank Outliers and Resultant Data Qualification
Isotopic Uranium

Sample Analyte Concentration (pCi/g) Data Qualification
MB Batch AS090220-3 Uranium-234 0.076 ± 0.048 All associated isotopic uranium-234 and

uranium-238 results reported as detected
at concentrations <10x the blank
contamination were flagged with a B4.Uranium-238 0.057 ± 0.039

MB Batch AS090223-1 Uranium-234 0.0067 ± 0.0083 None. All associated uranium-234
results were reported at concentrations
>10x the blank contamination.

pCi/g – Picocuries per gram B4 = Target analyte detected in the blank outside of the method acceptance criteria.

Table 2: DER Outliers and Resultant Data Qualification
Isotopic Uranium

Sample Analyte DER Data Qualification
ST-SB04 40-60 Uranium-234 1.4 The DERs between the parent

sample and laboratory duplicate
sample for uranium-234 and
uranium-238 exceeded the
criterion of 1.0.  Therefore, the
associated analytical results were
qualified as estimated N6.

Uranium-238 1.1

DER – Duplicate Error Ratio N6 – Data suspect due to quality control failure, data reported per data user’s result.





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Former C Pond and C Pond Spoils

Sample ID Top depth Bottom depth Duplicate Date Antimony Arsenic Barium Beryllium Cadmium Chromium Chromium, Hexavalent Cobalt Copper Lead Manganese Mercury Molybdenum Nickel Selenium Solids, Percent Thallium Uranium Zinc
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (%) (mg/kg) (mg/kg) (mg/kg)

Former C Pond
C-JS01-0-1 0 1 8/1/2008 0.4 5.3 79.2 0.6 <2 9 NA 7 677 56.6 338 <0.2 135 7 0.33 94.2 <0.19 3.39 149
C-JS01-1-3 1 3 8/1/2008 0.5 4.5 136 0.7 0.6 8 NA 8 763 46.3 329 0.04 194 6 0.4 92.5 <0.18 4.1 188
C-JS02-0-1 0 1 8/1/2008 0.2 3.4 116 1.3 1.7 8 NA 14 794 30.5 551 <0.2 99 9 0.39 92.9 <0.19 4.64 362
C-JS02-1-3 1 3 8/1/2008 <1 1.8 64.9 0.5 <2 6 NA 5 399 10 170 <0.2 18 6 0.18 94.6 <0.12 4.34 180
C-JS02-5-7 5 7 8/1/2008 <1 UJ 1.6 143 0.7 1 4 NA 9 442 37.3 J 373 <0.2 5 7 0.07 89.9 <0.19 9.38 1070
C-JS03-0-1 0 1 8/4/2008 0.5 6.6 82.5 1.4 <2 11 NA 12 1020 74.8 573 <0.2 199 10 <0.69 94.1 0.2 6.11 256
C-JS03-1-3 1 3 8/4/2008 <1 3.3 136 0.7 0.7 8 NA 8 485 53.2 351 <0.2 37 6 <0.29 93.7 0.22 3.7 442
C-JS03-5-7 5 7 8/4/2008 <1 2.7 88.1 0.6 <2 12 NA 6 371 45.9 256 <0.2 18 6 <0.23 89 0.15 3.15 255
C-JS03-10-12 10 12 8/4/2008 <1 2.2 85.8 0.7 <2 8 NA 4 365 89.3 211 <0.2 7 4 <0.41 86 0.18 13 178
C-JS03-15-17 15 17 8/4/2008 <1 2.8 95.6 0.8 <2 10 NA 6 442 66.6 270 <0.2 14 5 <0.42 81.9 0.2 15.3 207
C-JS04-0-1 0 1 8/5/2008 0.4 8.9 73 1.2 <2 23 NA 12 671 44.4 664 <0.2 98 11 0.3 90.7 0.18 4.05 245
C-JS04-1-3 1 3 8/5/2008 <1 1.4 137 0.5 <2 6 NA 7 491 15.1 333 <0.2 16 6 0.15 95.4 0.28 3.28 45
C-JS04-5-7 5 7 8/5/2008 <1 2.3 152 0.6 <2 11 NA 11 420 56.1 388 <0.2 38 8 0.26 93.3 0.27 3.23 106
C-JS04-10-12 10 12 8/5/2008 0.7 4.7 88.1 0.4 2.1 9 NA 11 2780 41.4 187 <0.2 537 6 2.39 84.4 0.22 7.23 135
C-JS04-15-16 15 16 8/5/2008 0.7 3.9 103 0.5 <2 7 NA 7 1150 54.8 155 <0.2 276 4 1.02 85 0.12 4.43 65
C-JS05-0-1 0 1 8/5/2008 0.2 J 4.2 120 0.9 1.2 16 NA 10 481 477 838 <0.2 74 7 <1 92.7 0.18 5.66 315
C-JS05-1-3 1 3 8/5/2008 0.3 11.2 104 J <1 0.6 3 NA 1 185 3740 78.1 J <0.2 18 <5 <5 94.5 0.62 4.19 156 J
C Pond Spoils
CS-JS01-0-1 0 1 8/4/2008 0.5 8.7 82.3 0.6 <2 14 <4 7 423 65.1 386 <0.2 142 6 <0.62 96.3 0.22 3.67 124
CS-JS01-1-3 1 3 8/4/2008 <1 2.2 121 0.6 <2 37 NA 8 432 90.5 546 <0.2 54 6 <0.26 95.5 0.2 4.66 172
CS-JS01-5-7 5 7 8/4/2008 0.3 3.6 146 0.7 <2 5 NA 10 602 343 486 <0.2 134 5 <0.48 94 0.23 6.09 302
CS-JS01-10-12 10 12 8/4/2008 1 5.8 123 0.7 <2 9 NA 12 4580 47.9 392 <0.2 735 5 <3.37 77.9 0.27 6.9 150
CS-JS02-0-1 0 1 8/4/2008 0.3 4 157 0.6 <2 8 NA 9 640 126 348 <0.2 81 6 <0.41 93.9 0.32 3.77 218
CS-JS02-1-3 1 3 8/4/2008 0.2 3.3 85.6 0.7 <2 7 NA 7 448 25.7 269 <0.2 28 5 <0.32 95.8 0.26 3.28 269
CS-JS02-5-7 5 7 8/4/2008 <1 1.6 366 0.5 <2 5 NA 11 131 20.3 430 <0.2 5 9 <0.19 95.8 0.38 3 1140
CS-JS02-10-11 10 11 8/4/2008 0.7 J 5.3 138 0.6 8.3 5 NA 12 448 376 717 <0.2 15 8 <0.24 95.6 0.4 7.77 3630
CS-JS03-0-1 0 1 8/5/2008 0.3 3.8 95.4 0.4 <2 8 NA 17 562 57.2 279 <0.2 51 5 0.28 94.6 0.17 11 129
CS-JS03-1-3 1 3 8/5/2008 0.3 3.5 123 0.6 <2 8 NA 8 802 48.8 273 <0.2 66 6 0.37 95.2 0.23 3.24 154
CS-JS03-5-7 5 7 8/5/2008 0.2 2.9 142 0.6 <2 13 NA 10 770 88.7 478 <0.2 46 10 0.3 95 0.31 3.01 217
CS-JS03-10-12 10 12 8/5/2008 0.3 3.3 201 0.4 <2 8 NA 11 641 71.4 371 0.04 98 9 0.34 93.4 0.35 3 456
CS-JS04-0-1 0 1 8/6/2008 0.4 3.2 111 0.4 <2 7 NA 8 557 131 375 <0.2 281 6 0.49 90.7 0.31 2.94 207
CS-JS04-1-3 1 3 8/6/2008 0.6 J 4.3 101 0.4 <2 17 NA 8 658 18.2 209 <0.2 822 5 0.88 93.1 0.19 3.42 76
CS-JS04-5-7 5 7 8/6/2008 <1 1.6 216 0.6 1.4 6 NA 14 425 16.3 495 <0.2 8 9 0.1 95.1 0.4 3.29 451
CS-JS05-0-1 0 1 8/27/2008 0.2 3.9 294 0.5 <2 5 NA 12 116 38.1 515 <0.2 19 11 0.16 97.8 0.36 5.08 134
CS-JS05-1-3 1 3 8/27/2008 0.5 14.6 103 0.6 1.7 4 NA 6 148 280 538 <0.2 17 6 0.39 95.9 0.17 8.01 502
CS-JS05-1-3D 1 3 Duplicate 8/27/2008 0.4 14.5 147 0.6 1.7 5 NA 7 120 212 495 <0.2 13 7 0.37 94.9 0.23 8.81 417
CS-JS06-0-1 0 1 8/27/2008 0.2 1.6 213 0.4 <2 5 NA 16 175 30.5 501 <0.2 7 12 0.14 97.4 0.49 3.15 168
CS-JS06-1-3 1 3 8/27/2008 0.2 J 1.2 168 0.5 1 5 NA 11 149 3.5 373 <0.2 3 9 0.13 96.9 0.5 2.88 257
U25-0-1 0 1 8/6/2008 0.4 3.2 265 0.6 0.6 7 NA 10 728 100 398 <0.2 113 7 0.32 94.2 0.25 3.65 234
U25-1-3 1 3 8/6/2008 0.4 4.6 156 0.7 <2 8 NA 11 1210 136 366 <0.2 292 7 0.72 94.5 0.23 3.89 233
U25-5-5.5 5 5.5 8/6/2008 0.3 8.6 88.7 0.6 0.6 7 NA 9 204 433 693 0.05 57 6 0.26 96.8 0.15 14.1 971



Old D Pond

Sample ID Top depth Bottom depth Duplicate Date Antimony Arsenic Barium Beryllium Cadmium Chromium Chromium, Hexavalent Cobalt Copper Lead Manganese Mercury Molybdenum Nickel Selenium Solids, Percent Thallium Uranium Zinc
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (%) (mg/kg) (mg/kg) (mg/kg)

OD-JS01-0-1 0 1 7/29/2008 0.3 3.6 121 0.3 <2 15 NA 9 1770 17.7 231 <0.2 95 6 1.1 89.8 0.25 5.3 99
OD-JS01-1-3 1 3 7/29/2008 <1 1.8 149 <1 <2 9 NA 10 121 2.1 328 <0.2 8 7 0.11 95.9 0.28 2.54 42
OD-JS02-0-1 0 1 7/29/2008 0.4 3.4 96.8 <1 <2 8 NA 7 1840 13.8 250 <0.2 304 6 1.44 96.6 0.28 2.92 83
OD-JS02-1-3 1 3 7/29/2008 <1 1.4 170 0.5 <2 9 NA 13 1310 4.43 391 <0.2 9 9 0.11 95.9 0.32 3.68 89
OD-JS02-5-7 5 7 7/29/2008 <1 0.8 139 0.5 <2 9 NA 11 110 2.12 378 <0.2 8 9 0.71 96.5 0.35 7.34 45
OD-JS03-0-1 0 1 8/27/2008 0.6 10.6 118 0.3 <2 8 NA 8 1470 19.3 236 <0.2 97 7 0.85 86.4 0.23 4.32 111
OD-JS03-1-3 1 3 8/27/2008 0.4 6.4 114 <1 <2 5 NA 6 1510 10.6 203 <0.2 74 6 0.72 84.1 0.23 3.31 71
OD-JS03-1-3D 1 3 Duplicate 8/27/2008 0.3 2.9 87.4 <1 <2 7 NA 9 1800 14.9 186 <0.2 74 6 0.78 89.9 0.22 3.89 76
OD-SD01-0-1.5 0 1.5 7/28/2008 0.3 2 184 0.4 <2 13 NA 11 361 5.32 332 <0.2 87 30 0.23 96 0.29 3.11 51
OD-SD01-1.5-3 1.5 3 7/28/2008 <1 1.2 185 <1 <2 14 NA 10 125 2.59 346 <0.2 6 29 0.08 96.4 0.28 7.42 43
OD-SD02-0-1.5 0 1.5 7/28/2008 0.2 2.2 173 0.5 <2 13 NA 12 376 7.63 390 <0.2 107 32 0.42 95.1 0.3 4.66 60
OD-SD02-1.5-3 1.5 3 7/28/2008 <1 0.9 173 0.2 <2 9 NA 9 27 1.89 320 <0.2 3 26 0.07 97.8 0.32 3.37 41
OD-SD03-0-1.5 0 1.5 7/28/2008 0.3 2.7 158 0.4 <2 18 NA 11 2350 46.7 316 <0.2 100 31 0.41 95.7 0.28 7.57 147
OD-SD03-1.5-3 1.5 3 7/28/2008 <2 2.8 87.9 J 0.3 0.5 13 NA 8 4390 253 173 0.05 145 30 0.4 95.7 0.2 7.8 201
OD-SD04-0-1.5 0 1.5 7/28/2008 0.3 3.1 118 0.4 <2 11 NA 11 1640 8.86 262 <0.2 128 29 0.53 95.9 0.3 4.25 68
OD-SD04-1.5-3 1.5 3 7/28/2008 <1 2.1 133 0.3 <2 9 NA 9 671 2.2 258 <0.2 25 27 0.19 97.9 0.26 2.18 48
OD-SD05-0-1.5 0 1.5 7/29/2008 0.8 6.2 141 J 0.6 1.1 22 NA 13 3960 102 365 0.05 230 8 1.04 93.5 0.39 5.57 179
OD-SD05-1.5-3 1.5 3 7/29/2008 0.3 4.6 169 0.5 <2 13 NA 12 916 35.3 402 <0.2 63 7 0.47 93.8 0.28 10.3 105
OD-SD06-0-1.5 0 1.5 7/29/2008 0.5 5.3 109 0.5 <2 13 NA 11 2590 29.3 334 <0.2 115 7 1.04 91.7 0.3 4.33 198
OD-SD06-1.5-3 1.5 3 7/29/2008 <1 3.2 122 0.5 <2 12 NA 14 1130 7.26 552 <0.2 9 11 0.23 97.5 0.23 6.42 218



Former E Pond

Sample ID Top depth Bottom depth Duplicate Date Antimony Arsenic Barium Beryllium Cadmium Chromium Chromium, Hexavalent Cobalt Copper Lead Manganese Mercury Molybdenum Nickel Selenium Solids, Percent Thallium Uranium Zinc
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (%) (mg/kg) (mg/kg) (mg/kg)

E-JS01-0-1 0 1 7/14/2008 0.3 2.9 146 <1 0.8 5 NA 10 2650 22.9 369 <0.2 104 11 0.78 95.2 0.17 3.11 197
E-JS01-1-3 1 3 7/14/2008 0.2 2.5 122 <1 <2 3 NA 8 1810 19.1 327 <0.2 79 10 0.59 94.8 0.13 3.04 165
E-JS01-5-7 5 7 7/14/2008 <1 2 203 0.3 <2 4 NA 6 1510 6.62 182 <0.2 246 9 0.42 90.8 0.12 2.9 134
E-JS02-0-1 0 1 7/14/2008 0.3 3 183 0.3 0.5 7 NA 10 1160 83.5 408 <0.2 138 15 0.57 96.3 0.21 3.62 98
E-JS02-1-3 1 3 7/14/2008 <1 4 75.1 0.5 <2 6 NA 8 1290 10.2 719 <0.2 98 12 0.67 97.6 <0.3 9.68 87



Former CLEAR Plant

Sample ID Top depth Bottom depth Duplicate Date Antimony Arsenic Barium Beryllium Cadmium Chromium Chromium, Hexavalent Cobalt Copper Lead Manganese Mercury Molybdenum Nickel Selenium Solids, Percent Thallium Uranium Zinc
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (%) (mg/kg) (mg/kg) (mg/kg)

CP-JS01-0-1 0 1 7/15/2008 0.4 7.3 654 1.3 <2 8 NA 8 1390 5.93 297 0.06 15 8 0.28 81.1 0.3 2.36 45
CP-JS01-1-3 1 3 7/15/2008 0.4 J 12.3 336 0.8 <2 7 NA 12 781 7.4 379 <0.2 53 8 0.69 94.9 <0.3 4.29 39
CP-JS01-5-7 5 7 7/15/2008 5.9 32.8 130 0.7 <2 7 NA 12 822 44.3 482 <0.2 34 7 0.24 96.3 0.39 5.11 42
CP-JS01-10-12 10 12 7/15/2008 0.7 28.1 159 <5 <8 3 NA 18 506 8.98 1240 <0.2 200 14 1.68 94.4 0.36 7.77 65
CP-JS02-0-1 0 1 7/11/2008 1 6.3 36.8 0.8 <2 3 NA 12 2690 39.7 345 0.07 618 2 3.15 93.4 0.12 6.34 114
CP-JS02-1-3 1 3 7/11/2008 0.2 2.8 77.4 0.8 <2 7 NA 5 174 7.39 122 <0.2 27 4 0.17 94.6 <0.3 0.93 34
CP-JS03-0-1 0 1 7/14/2008 <1 3.3 164 J 0.3 0.7 7 NA 11 1700 24.5 456 <0.2 75 J 15 <0.67 94.9 0.29 4.29 158
CP-JS03-1-3 1 3 7/14/2008 <1 UJ 2 189 0.2 <2 9 NA 12 888 13 456 <0.2 20 15 <0.31 97.4 0.22 3.96 129
CP-JS03-5-7 5 7 7/14/2008 <1 2 205 0.4 <2 8 NA 11 1680 5.98 496 <0.2 26 13 0.44 95.6 0.49 5.27 78
CP-JS04-0-1 0 1 8/27/2008 0.4 4.5 165 J 0.5 <2 5 J NA 13 1710 14.3 396 <0.2 223 8 1.26 95.6 0.35 4.96 82
CP-JS04-1-3 1 3 8/27/2008 0.2 1.6 172 0.4 <2 5 J NA 12 684 4.55 469 <0.2 24 8 0.26 J 95.6 0.28 J 5.03 J 77
CP-JS04-5-7 5 7 8/27/2008 0.4 8.7 183 0.4 <2 5 NA 11 1400 10.9 343 <0.2 202 7 0.76 93.9 0.36 16 63
CP-JS04-10-12 10 12 8/27/2008 <1 2.3 106 0.4 <2 5 NA 9 1080 5.36 347 <0.2 34 7 0.56 94.4 0.26 8.72 71
CP-JS04-15-17 15 17 8/27/2008 0.2 2.1 108 0.5 <2 5 NA 8 1760 7.04 374 <0.2 51 7 0.48 95.2 0.22 7.39 59
CP-JS04-20 20 20 8/27/2008 <1 2.2 169 0.4 <2 7 NA 10 582 4.12 350 <0.2 24 8 0.29 95.5 0.27 6.96 29
CP-SD01-0-1.5 0 1.5 7/16/2008 <1 2.1 145 0.4 <2 6 NA 10 979 5.49 342 <0.2 121 8 0.37 95.9 0.23 4.04 49
CP-SD01-1.5-3 1.5 3 7/16/2008 <1 1 140 0.4 <2 6 NA 9 253 1.72 314 <0.2 4 8 0.08 97.3 0.25 2.34 30
CP-SD10-0-1.5 0 1.5 7/28/2008 0.2 3.6 161 0.5 <2 11 NA 9 570 6.23 278 <0.2 84 29 0.34 97.5 0.25 4.13 47
CP-SD10-1.5-3 1.5 3 7/28/2008 <1 1.2 193 0.4 <2 13 NA 12 269 1.81 332 <0.2 3 31 <0.3 97.6 0.32 4.41 53
CP-SD02-0-1.5 0 1.5 7/16/2008 <1 1.1 117 <1 <2 3 NA 6 451 4 207 <0.2 32 6 0.31 95.8 0.18 2.5 31
CP-SD02-1.5-3 1.5 3 7/16/2008 <1 1.5 41.1 0.3 <2 2 NA 3 780 3.78 148 <0.2 18 2 0.21 93.1 <0.3 2.82 30
CP-SD03-0-1.5 0 1.5 7/16/2008 <1 2.9 95.3 0.7 <2 5 NA 7 995 9.49 257 <0.2 114 5 0.36 97 0.13 4.05 48
CP-SD03-1.5-3 1.5 3 7/16/2008 <1 1.9 112 0.5 <2 4 NA 7 335 5.32 302 <0.2 44 6 0.2 97.5 0.14 3.86 34
CP-SD04-0-1.5 0 1.5 7/17/2008 <1 1.8 166 0.6 <2 7 NA 11 1180 4.25 403 <0.2 40 10 0.36 96.7 0.43 4.05 57
CP-SD04-1.5-3 1.5 3 7/17/2008 <1 1 170 0.4 <2 7 NA 11 512 2.14 448 <0.2 7 10 0.12 97.6 0.35 4.76 46
CP-SD05-0-1.5 0 1.5 7/16/2008 <1 5.4 123 0.6 <2 6 NA 11 561 8.74 343 <0.2 126 7 0.51 96.3 0.13 3.61 43
CP-SD05-1.5-3 1.5 3 7/16/2008 <1 3.6 181 0.5 <2 6 NA 11 283 4.91 359 <0.2 24 8 0.31 97.1 0.17 2.86 42
CP-SD06-0-1.5 0 1.5 7/16/2008 <1 3.7 177 0.7 <2 6 NA 17 976 4.17 447 <0.2 43 10 0.46 96.6 0.29 5.54 86
CP-SD06-1.5-3 1.5 3 7/16/2008 <1 4 174 0.5 <2 6 NA 11 729 3.75 375 <0.2 37 8 0.26 97.5 0.28 3.81 39
CP-SD07-0-1.5 0 1.5 7/23/2008 0.2 2.9 136 0.9 <2 14 NA 9 439 7.05 298 <0.2 42 33 0.34 94.6 0.27 3.45 45
CP-SD07-1.5-3 1.5 3 7/23/2008 0.2 0.8 166 0.5 <2 9 NA 11 180 2.49 344 <0.2 2 31 <0.3 97.8 0.3 2.19 47
CP-SD08-0-1.5 0 1.5 7/28/2008 0.2 2 135 0.5 <2 12 NA 10 599 6.87 283 <0.2 86 31 0.27 96 0.25 5.96 50
CP-SD08-1.5-3 1.5 3 7/28/2008 <1 1.2 164 0.5 <2 11 NA 11 142 3.69 300 <0.2 9 27 0.09 96.4 0.33 3.99 52
CP-SD09-0-1.5 0 1.5 7/28/2008 0.3 1.9 139 0.4 <2 11 NA 10 1100 11.3 312 <0.2 157 29 0.3 94.2 0.21 2.44 75
CP-SD09-1.5-3 1.5 3 7/28/2008 <1 0.7 131 0.2 <2 11 NA 9 380 26.6 239 <0.2 25 28 <0.3 95.8 0.25 2.46 52
M04-0-1 0 1 7/11/2008 2.3 12.6 130 0.5 0.7 9 NA 9 9390 48.1 333 0.15 704 7 3.09 91.6 0.24 5.55 272
M04-1-2.5 1 2.5 7/11/2008 1.1 7.5 142 0.4 0.6 26 NA 5 3900 48.1 319 0.16 206 7 1.29 90.9 0.12 3.01 212
M04-5-5.4 5 5.4 7/11/2008 <1 1.5 197 0.5 <2 6 NA 11 1720 6.55 374 <0.2 48 7 0.87 95.6 0.41 9.05 45
M06-0-1 0 1 7/11/2008 <1 2.6 67.1 0.5 <2 6 NA 4 207 7.76 159 <0.2 23 3 0.23 92.1 0.11 1.45 26
M06-1-3 1 3 7/11/2008 0.2 3 92.4 0.7 <2 7 NA 4 200 8.17 157 <0.2 14 4 0.35 95.3 0.14 1.35 27
N08-0-1 0 1 7/11/2008 <1 UJ 4.1 169 0.4 <2 5 NA 11 1070 10.1 504 <0.2 27 8 0.42 92.5 0.27 4.77 94
N08-1-3 1 3 7/11/2008 0.6 7.5 188 J 0.4 J <2 UJ 7 J NA 12 J 2420 16.3 294 0.04 149 J 9 J 0.85 95.4 0.53 8.99 161 J
N08-5-7 5 7 7/11/2008 0.5 7.7 186 0.4 <2 11 NA 11 1100 9.56 365 <0.2 77 9 0.54 96.5 0.41 9.35 66
N08-10-11 10 11 7/11/2008 2.9 41.9 213 0.6 <2 14 NA 9 1190 9.66 271 0.1 106 9 1.58 95.3 0.34 9.05 73
O03-0-1 0 1 7/11/2008 <1 2.3 251 0.5 <2 8 NA 14 1700 5.35 386 <0.2 102 11 0.45 98 0.4 4.91 119
O03-1-3 1 3 7/11/2008 <1 1.2 212 <1 <2 5 NA 13 298 1.72 440 <0.2 2 11 0.81 99.2 0.31 7.25 77
O09-0-1 0 1 7/11/2008 <1 3.5 142 0.5 <2 5 NA 11 913 11.2 469 <0.2 69 8 0.39 93.5 0.32 4.91 106
O09-1-3 1 3 7/11/2008 <1 3.4 187 0.5 <2 7 NA 13 1500 26.7 442 <0.2 43 10 0.45 95.7 0.35 5.66 146
O09-5-7 5 7 7/11/2008 <1 2.6 158 0.4 <2 12 NA 9 2480 18.6 317 <0.2 36 9 0.39 95.5 0.29 3.4 78
O09-10-12 10 12 7/11/2008 0.4 3.7 155 0.4 1.1 25 NA 11 1670 46.1 343 <0.2 73 11 0.84 94.6 0.31 3.45 123
O09-15-17 15 17 7/11/2008 <1 1.4 155 0.3 <2 7 NA 10 666 6.56 326 <0.2 16 9 0.23 95.2 0.36 2.62 147
P04-0-1 0 1 7/15/2008 <1 1.6 206 0.4 <2 8 NA 7 626 4.87 275 <0.2 33 7 0.48 95.2 0.37 3.77 34
P04-1-3 1 3 7/15/2008 <1 1 154 <1 <2 3 NA 8 518 1.2 295 <0.2 4 6 0.07 95.4 0.29 2.41 39
P05-0-1 0 1 7/15/2008 <1 1.6 115 0.4 <2 5 NA 9 973 7.41 330 <0.2 72 7 0.34 95.5 0.22 4.75 55
P05-1-3 1 3 7/15/2008 <1 1.1 197 0.4 <2 4 NA 7 289 2.05 307 <0.2 3 6 0.07 95.3 0.22 3.16 29
P07-0-1 0 1 7/17/2008 <1 1.5 99.5 0.4 <2 6 NA 8 538 9.36 293 <0.2 26 7 0.36 94.3 0.15 3.24 44
P07-1-3 1 3 7/17/2008 <1 1.1 80.4 0.3 <2 5 NA 7 210 3.38 276 <0.2 31 6 0.24 96.7 0.14 3.79 39
P07-5-7 5 7 7/17/2008 <1 1.4 101 <1 <2 13 NA 8 333 3.79 283 <0.2 53 8 0.5 97.8 0.16 4.03 88
P12-0-1 0 1 7/23/2008 0.9 5.5 81.4 0.7 <2 13 NA 6 1680 39 167 <0.2 239 31 1.48 93.4 0.26 3.15 96
P12-1-3 1 3 7/23/2008 0.3 3.4 49.9 0.8 <2 10 NA 3 337 7.98 85 <0.2 9 31 0.19 94.2 0.18 1.3 27
Q09-0-1 0 1 7/23/2008 0.3 J 2.3 120 0.6 <2 12 NA 8 724 4.61 202 <0.2 123 29 0.35 95.9 0.26 2.21 44
Q09-1-3 1 3 7/23/2008 <1 1.5 247 0.3 <2 7 NA 5 499 3.19 170 <0.2 8 22 0.14 97.4 0.49 2.67 30



Former Esperanza Mill

Sample ID Top depth Bottom depth Duplicate Date Antimony Arsenic Barium Beryllium Cadmium Chromium Chromium, Hexavalent Cobalt Copper Lead Manganese Mercury Molybdenum Nickel Selenium Solids, Percent Thallium Uranium Zinc
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (%) (mg/kg) (mg/kg) (mg/kg)

EM-JS01-0-1 0 1 8/1/2008 0.5 4.3 103 0.6 <2 7 NA 8 840 24 238 <0.2 143 7 0.46 94.5 <0.28 2.9 88
EM-JS01-1-3 1 3 8/1/2008 <1 3.1 228 0.8 0.8 11 NA 10 543 9.8 388 <0.2 8 13 0.12 91.2 <0.26 3.64 187
C22-0-1 0 1 7/29/2008 2 13.9 82.7 0.5 0.8 19 NA 16 5480 85.2 323 0.2 4800 5 7.25 95 0.21 4.74 332
C22-1-3 1 3 7/29/2008 0.5 5.1 161 0.5 <2 13 NA 13 1120 12.1 378 <0.2 270 9 0.28 96.6 0.25 3.37 122
C22-5-7 5 7 7/29/2008 <1 2.2 234 0.5 <2 10 NA 14 739 5.13 370 <0.2 5 8 0.15 95 0.26 2.45 85
E24-0-1 0 1 7/29/2008 0.6 5 149 0.8 <2 10 NA 9 2270 26.5 364 0.04 234 2 1.65 95 0.18 4.05 132
E24-1-3 1 3 7/29/2008 1 7.6 116 0.9 <2 11 NA 10 2470 47.9 369 <0.2 362 3 2.42 94.1 0.22 5.32 159
E24-5-7 5 7 7/29/2008 0.2 2.2 198 0.6 <2 12 NA 14 364 13.1 434 <0.2 57 10 0.32 96.4 0.38 4.07 68
G27-0-1 0 1 8/7/2008 0.3 3.5 81.2 0.5 <2 6 NA 7 2750 30.9 233 <0.2 403 5 0.8 93.4 0.2 2.8 90
G27-1-3 1 3 8/7/2008 <1 UJ 1.2 126 0.4 <2 4 NA 11 933 3.92 399 <0.2 3 7 0.07 97.1 0.29 3.7 57
H22-0-1 0 1 7/30/2008 3.7 11.7 115 J 0.5 1.6 8 NA 10 10000 91.3 294 0.05 821 7 4.53 92.7 0.42 3.34 293
H22-1-3 1 3 7/30/2008 0.4 3.7 70.4 0.3 1 5 NA 5 2330 15 188 <0.2 118 7 1.07 95.2 0.24 2.3 181
H22-5-7 5 7 7/31/2008 <1 1.1 199 0.5 1.7 6 NA 14 1740 3.75 594 <0.2 10 14 0.06 94.8 0.51 3.75 464
K24-0-1 0 1 7/31/2008 <1 3 78.7 0.8 <2 7 NA 8 629 15.9 175 <0.2 66 6 0.52 95.7 0.28 2.5 46
K24-1-3 1 3 7/31/2008 0.2 2.5 79.4 0.6 <2 8 NA 5 530 13.1 124 <0.2 19 6 0.21 95.4 0.26 3.16 47
K24-5-7 5 7 7/31/2008 <1 2.4 152 0.6 <2 6 NA 8 486 12.3 241 <0.2 24 7 0.27 94.8 0.25 2.89 45
M26-0-1 0 1 8/1/2008 <1 2.6 126 <1 <2 7 NA 5 358 21.9 146 <0.2 66 5 0.35 94.3 <0.18 3.13 57
M26-1-3 1 3 8/1/2008 0.3 3.7 48.4 0.4 <2 8 NA 4 469 20.3 109 <0.2 23 5 0.28 93 <0.16 5.3 97
M26-5-7 5 7 8/1/2008 0.2 4.6 67.5 0.7 0.5 10 NA 6 536 19.5 144 <0.2 44 7 0.16 91.9 <0.19 5.57 142
N29-0-1 0 1 8/6/2008 0.4 5.2 56 0.9 <2 9 NA 6 495 25.8 194 <0.2 124 3 0.5 96.8 0.13 1.96 78
N29-1-3 1 3 8/6/2008 0.6 7.5 65.9 1.1 <2 6 NA 17 805 41.8 429 <0.2 94 3 0.79 97.3 0.13 2.7 59
P24-0-1 0 1 8/7/2008 <1 2.3 104 0.7 <2 5 NA 10 719 15 379 <0.2 60 7 0.36 98.1 0.24 4.54 82
P24-1-3 1 3 8/7/2008 <1 2.6 79.9 0.5 <2 6 NA 5 483 14.6 146 <0.2 260 4 0.48 93.5 0.17 5.44 64
P24-5-7 5 7 8/7/2008 <1 2.3 86.5 0.4 <2 8 NA 6 540 24.6 230 <0.2 106 5 0.27 95.7 0.16 3.97 89
P24-10-11 10 11 8/7/2008 <1 2.1 132 0.9 <2 3 NA 8 348 104 293 <0.2 9 8 0.14 89.1 0.28 6.46 550
X26-0-1 0 1 8/6/2008 0.4 3.2 94.8 0.6 <2 6 NA 10 1390 12.8 356 <0.2 154 5 0.52 92.5 0.3 3.78 67
X26-1-3 1 3 8/6/2008 <1 1.7 52.8 0.2 <2 5 NA 7 424 6.02 199 <0.2 51 3 0.27 98 0.14 2.38 37
X26-5-7 5 7 8/6/2008 0.5 4.5 101 0.5 <2 5 NA 7 1030 75.2 232 0.06 307 5 0.63 94.3 0.24 5.86 77



Former Evaporation Pond

Sample ID Top depth Bottom depth Duplicate Date Antimony Arsenic Barium Beryllium Cadmium Chromium Chromium, Hexavalent Cobalt Copper Lead Manganese Mercury Molybdenum Nickel Selenium Solids, Percent Thallium Uranium Zinc
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (%) (mg/kg) (mg/kg) (mg/kg)

EV-JS01-0-1 0 1 7/14/2008 1.1 9.9 122 0.2 0.6 6 NA 7 3380 196 208 <0.2 547 11 3.43 92.2 0.4 4.26 100
EV-JS01-1-3 1 3 7/14/2008 0.4 5.7 213 0.4 1.6 9 NA 15 5440 73.8 402 <0.2 258 18 1.85 92.7 0.44 7.05 224
EV-JS01-5-7 5 7 7/14/2008 <1 5.5 169 0.6 6 7 NA 12 1550 12 342 <0.2 77 14 1.69 90.6 0.1 8.51 407
EV-JS02-0-1 0 1 7/14/2008 0.3 2.8 105 0.2 <2 4 NA 9 2020 19.1 330 <0.2 67 14 0.47 93.2 0.1 2.87 124
EV-JS02-1-3 1 3 7/14/2008 <1 1.1 96.2 <1 <2 7 NA 10 583 1.59 357 <0.2 11 13 1.02 96.9 0.12 4.14 54
EV-JS02-5-7 5 7 7/14/2008 <1 3.5 142 <1 <2 20 NA 9 890 11.3 394 <0.2 37 17 0.46 94.4 0.14 5.53 77



Former Laydown Yard

Sample ID Top depth Bottom depth Duplicate Date Antimony Arsenic Barium Beryllium Cadmium Chromium Chromium, Hexavalent Cobalt Copper Lead Manganese Mercury Molybdenum Nickel Selenium Solids, Percent Thallium Uranium Zinc
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (%) (mg/kg) (mg/kg) (mg/kg)

EM-JS02-0-1 0 1 8/1/2008 0.4 5.1 115 0.7 0.9 7 NA 9 2160 187 566 0.11 382 9 0.55 96.2 <0.22 6.85 531
EM-JS02-1-3 1 3 8/1/2008 <1 3.4 89.6 0.5 1.5 5 NA 6 722 576 684 <0.2 8 5 0.23 97.4 <0.17 10.2 640
EM-JS06-0-1 0 1 8/13/2008 1.5 10.3 45 0.7 <2 9 NA 18 4090 86.1 448 0.06 1180 4 3.01 93.6 0.21 6.63 161
EM-JS06-1-3 1 3 8/13/2008 1 6.5 40.2 0.4 <2 6 NA 14 1900 33.5 288 <0.2 472 2 2.58 95.9 0.19 4.13 53
EM-JS06-5-7 5 7 8/13/2008 0.9 8.1 39.2 0.5 <2 14 NA 17 2650 157 371 <0.2 309 4 2.53 92.9 0.21 5.12 110
EM-JS06-10-11 10 11 8/13/2008 2.1 15.8 142 0.9 1 22 NA 16 5870 93.3 579 0.05 481 19 1.85 90.1 0.25 18.1 283
EM-JS07-0-1 0 1 8/13/2008 1.4 11.7 96.2 0.2 0.6 12 NA 19 3770 96.4 382 0.09 6830 <5 3.68 94.2 0.27 6.01 122
EM-JS07-1-3 1 3 8/13/2008 2.3 10.7 77.8 0.7 0.7 13 NA 17 4840 151 556 0.05 1000 10 2.77 93.3 0.21 8.97 238
EM-JS07-5-7 5 7 8/13/2008 1.2 9.1 75.8 0.7 0.9 10 NA 17 3840 144 590 0.07 343 11 2.13 91.9 0.26 6.49 274
EM-JS07-10-12 10 12 8/13/2008 2.6 16.1 62.6 0.5 2 36 <4 25 5150 147 645 0.23 5610 16 3.96 94.6 0.26 9.21 393
EM-JS07-15-16 15 16 8/13/2008 2.8 17.8 118 2.1 6 45 <5 19 6910 120 475 0.13 1050 12 2.45 79.6 0.35 J 36.9 J 386
EM-JS08-0-1 0 1 8/12/2008 1.1 11.9 J 55.7 <1 <2 5 NA 4 2040 57 166 0.08 1240 <5 3.24 93.9 0.12 2.41 39
EM-JS08-1-3 1 3 8/12/2008 0.4 7.7 J 47.3 <1 <2 2 NA 5 1800 152 190 0.09 315 <5 3.38 91.5 0.2 1.17 39
EM-JS08-1-3D 1 3 Duplicate 8/12/2008 0.6 8.2 J 69.5 <1 <2 3 NA 5 1430 51.9 193 0.07 342 <5 2.85 91.4 0.17 1.29 43
EM-JS08-5-7 5 7 8/12/2008 13.6 64.8 J 150 <1 5 36 J <9 42 26800 999 932 0.6 6470 33 7.85 88.9 0.22 5.2 1550
EM-JS08-10-12 10 12 8/12/2008 2 J 16 77.6 0.9 5.3 193 4 R 23 4120 303 683 0.4 2220 29 2.86 90.1 0.17 7.78 741



Former Raffinate Pond

Sample ID Top depth Bottom depth Duplicate Date Antimony Arsenic Barium Beryllium Cadmium Chromium Chromium, Hexavalent Cobalt Copper Lead Manganese Mercury Molybdenum Nickel Selenium Solids, Percent Thallium Uranium Zinc
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (%) (mg/kg) (mg/kg) (mg/kg)

RA-JS01-0-1 0 1 8/7/2008 0.6 9.7 67.3 0.9 <2 5 NA 7 3550 64.7 401 0.07 955 4 1.9 83.1 0.22 4.42 133
RA-JS01-1-3 1 3 8/7/2008 0.8 16.8 99.1 2.1 <2 8 NA 13 4020 120 566 0.08 767 7 2.17 76.9 0.28 13.4 173
RA-JS01-5-7 5 7 8/7/2008 0.9 13.5 83.7 0.8 <2 6 NA 16 7520 78.6 276 <0.2 525 7 2.43 90.8 0.19 6.59 125
RA-JS02-0-1 0 1 8/11/2008 8 <35.4 74.1 <5 1.5 10 NA 17 30200 137 384 0.36 1430 2 <11.1 69.5 0.35 5.63 281
RA-JS02-0-1D 0 1 Duplicate 8/11/2008 18.1 81.6 70 <10 <20 <50 NA 30 88000 326 223 0.09 3430 10 26.3 75 0.3 3.4 540
RA-JS02-1-3 1 3 8/11/2008 17.4 <89.7 68.9 <5 2.5 18 NA 22 27800 349 327 0.28 3430 2 <9.76 65.9 0.36 8.62 466
RA-JS02-1-3D 1 3 Duplicate 8/11/2008 5.2 44.9 73.7 0.8 1.4 9 NA 14 10600 134 383 0.22 1950 6 4.77 70.6 0.35 10.5 426
RA-JS02-5-7 5 7 8/11/2008 9.6 <60 78.1 6.2 1.8 35 <8 UJ 26 19600 199 382 0.32 1950 8 <6.25 53 0.39 29.9 629
RA-JS02-5-7D 5 7 Duplicate 8/11/2008 9.2 <76 81.1 5 2 32 <7 UJ 25 18000 185 415 0.57 1960 9 <7.83 60 0.52 32.2 589
RA-JS03-0-1 0 1 8/7/2008 <1 1.7 163 0.3 <2 5 NA 7 113 4.99 239 <0.2 26 6 0.13 86.6 0.32 3.7 75
RA-JS03-1-3 1 3 8/7/2008 <1 1.1 127 <1 <2 4 NA 6 62 2.81 228 <0.2 12 6 0.05 90.4 0.26 3.33 63
RA-JS04-0-1 0 1 8/7/2008 <1 1.4 121 <1 <2 4 NA 6 201 10.8 232 <0.2 13 5 0.09 96 0.34 2.75 60
RA-JS04-1-2.5 1 2.5 8/7/2008 <1 1 98.9 <1 <2 3 NA 5 136 3 220 <0.2 <5 4 0.06 96.5 0.22 3.4 51
RA-JS05-0-1 0 1 8/7/2008 0.4 5.2 52.2 0.4 <2 2 NA 4 380 24.5 169 <0.2 157 3 0.33 88.2 0.14 6.88 82
RA-JS05-1-3 1 3 8/7/2008 0.6 3.1 53.5 <1 <2 2 NA 5 284 8.63 210 <0.2 25 3 0.15 92.2 0.15 8.31 87
RA-SD01-0-1.5 0 1.5 8/11/2008 1.3 <10.1 73.1 0.7 <2 11 NA 6 7630 86.9 277 0.09 998 2 2.61 72.8 0.2 7.72 91
RA-SD01-0-1.5D 0 1.5 Duplicate 8/11/2008 0.8 10.9 87.2 0.7 <2 11 NA 5 3410 57.3 344 <0.3 1160 5 3.66 73.7 0.3 4.32 110
RA-SD01-1.5-3 1.5 3 8/11/2008 4 <24.7 81.7 0.7 0.8 14 NA 10 6960 114 226 0.11 1590 2 3.46 68.5 0.31 10.9 186
RA-SD01-1.5-3D 1.5 3 Duplicate 8/11/2008 3.2 21.5 77.3 0.8 <2 13 NA 6 6150 95.5 255 0.09 1090 4 3.99 68.1 0.28 9.04 150
RA-SD02-0-1.5 0 1.5 8/11/2008 5.8 <32.4 52.4 <1 <2 7 NA 4 4210 106 108 0.13 530 <5 3.13 90.3 0.18 2.12 51
RA-SD02-0-1.5D 0 1.5 Duplicate 8/11/2008 4.3 26.6 56.6 0.3 <2 4 NA 3 4240 137 115 0.09 550 2 4.12 89.2 0.31 1.63 44
RA-SD02-1.5-3 1.5 3 8/11/2008 7.4 <39.1 57.4 0.5 <2 8 NA 5 4180 91.3 181 0.13 1000 2 3.02 80.9 0.25 3.98 77
RA-SD02-1.5-3D 1.5 3 Duplicate 8/11/2008 9.4 J 55.1 J 99.6 0.7 <2 7 NA 4 4790 87.8 J 175 0.1 1430 4 4.73 80 0.29 3.58 86



Former Rhenium Ponds

Sample ID Top depth Bottom depth Duplicate Date Antimony Arsenic Barium Beryllium Cadmium Chromium Chromium, Hexavalent Cobalt Copper Lead Manganese Mercury Molybdenum Nickel Selenium Solids, Percent Thallium Uranium Zinc
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (%) (mg/kg) (mg/kg) (mg/kg)

RP-JS01-0-1 0 1 8/12/2008 <1 3.5 J 127 0.6 <2 4 NA 5 124 11.4 271 0.07 51 2 0.91 91.2 0.15 2.64 40
RP-JS01-1-3 1 3 8/12/2008 <1 3.1 J 46.1 0.2 <2 4 NA 5 183 12.7 244 <0.2 86 2 0.8 87.8 0.13 2.44 43
RP-JS01-1-3D 1 3 Duplicate 8/12/2008 <1 3.1 J 41.8 <1 <2 4 NA 5 181 13.4 239 <0.2 66 1 0.8 89.2 0.14 2.35 42
RP-JS01-5-7 5 7 8/12/2008 <1 1.9 J 49 <1 <2 2 NA 5 137 6.43 231 <0.2 33 2 0.6 90.9 0.08 1.26 36
RP-JS01-10-12 10 12 8/12/2008 <1 2.6 J 50.8 0.3 <2 2 NA 5 466 9.69 207 0.06 126 2 1.04 85.8 0.09 2.25 48
RP-JS01-15-17 15 17 8/12/2008 0.3 3.6 J 56.8 0.3 <2 2 NA 6 254 11.3 368 <0.2 67 2 0.93 83.4 0.15 4.6 84
RP-JS02-0-1 0 1 8/12/2008 0.2 3.5 J 303 1.6 <2 7 NA 10 63 10.8 975 0.04 6 6 0.34 93.3 0.25 2.11 51
RP-JS02-1-3 1 3 8/12/2008 <1 3.5 J 47.3 <1 <2 3 NA 2 74 8.5 160 <0.2 121 <5 0.74 87.8 0.11 1.07 23
RP-JS02-1-3D 1 3 Duplicate 8/12/2008 <1 3.7 J 49.3 <1 <2 3 NA 2 81 9.53 169 0.05 109 <5 0.89 86.7 0.12 1.25 26
RP-JS02-5-7 5 7 8/12/2008 <1 5.2 J 188 0.8 <2 4 NA 10 123 7.69 1250 <0.2 32 4 0.7 86.3 0.17 2.12 71
RP-JS02-10-12 10 12 8/12/2008 0.3 3.3 J 50.9 0.5 <2 2 NA 16 323 14.5 713 0.07 93 5 0.93 88.4 0.12 9.12 139
RP-JS02-15-17 15 17 8/12/2008 0.2 3.1 J 47.5 0.2 <2 2 NA 7 289 14.7 386 <0.2 51 2 0.84 83.2 0.15 4.35 64



 

 

RESUBMISSION 
Gamma Spectroscopy 

Case Narrative 
 

Freeport McMoRan Sierrita 
FMI-VRP 

Work Order Number:  0812177 
 
1. The following report consists of analytical results and supporting documentation for 19 soil 

samples received by ALS Paragon on 12/17/08. 
 
2. These samples were prepared according to procedure SOP739R9.  Samples 0812177-2, -

2DUP, -3,    -5, -6, -7,  -10, and -16 were sealed in steel cans on 12/24/08 and stored for at least 
21 days to allow 222Rn to approach equilibrium with its progeny.  The degree of in-growth 
achieved prior to analysis on 01/15/09 is at least 97.8%.  Conservatively assuming a radon 
emanation efficiency of approximately 50%, the effective radon progeny in-growth for these 
samples would be greater than 98.9%.  The remaining samples in the work order were packed in 
standard 100 gram geometry and analyzed for 228Ra only. 

 
3. The samples were analyzed for the presence of gamma emitting radionuclides according to 

procedure SOP713R10.  The analyses were completed on 01/15/09. 
 
4. The results for these samples are reported on a “Dry Weight” basis in units of pCi/gram. 
 
5. Sample volumes were insufficient to allow preparation of duplicates.  A duplicate analysis of 

sample 0812177-2 was performed in lieu of a prepared duplicate. 
 
6. ALS Paragon has observed a reproducible low bias in 226Ra results (about -30% for the geometry 

in question) when using a mixed gamma source for the calibration of HPGe detectors for solid 
samples.  This bias is eliminated by calibration using a NIST traceable 226Ra source in the same 
geometry and configuration as the samples. 

 
7. The library used for calibration and analysis for samples 0812177-2, -2DUP, -3, -5, -6, -7, -10, 

and      -16 employs multiple peaks for the 226Ra progeny, 214Pb (352 and 295 keV) and 214Bi (609 
and 1120 keV).  Using these peaks avoids the use of the problematic 226Ra photo-peak at 186 
keV, which suffers from poorly resolvable interference from 235U at the same energy.  Final 
activity results for 226Ra are calculated, using the uncertainty-weighted mean of the activities for 
the four photo-peaks, by the Seeker gamma spectroscopy software assuming secular 
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CHAIN OF CUSTODY 
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Paragon OrderNum: 0812177
Client Name: Freeport McMoRan Sierrita

Client Project Name: FMI-VRP
Client Project Number:

Client PO Number: OJ08VT

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Paragon

0812177-1CP-SD-01-0-1.5 SOIL 16-Jul-08 8:30
0812177-2CP-SD-01-1.5-3.0 SOIL 16-Jul-08 8:30
0812177-3CP-SD-02-0-1.5 SOIL 16-Jul-08 9:08
0812177-4CP-SD-02-1.5-3.0 SOIL 16-Jul-08 9:08
0812177-5CP-SD-06-0-1.5 SOIL 16-Jul-08 9:26
0812177-6CP-SD-06-1.5-3.0 SOIL 16-Jul-08 9:26
0812177-7CP-SD-05-0-1.5 SOIL 16-Jul-08 9:45
0812177-8CP-SD-05-1.5-3.0 SOIL 16-Jul-08 9:45
0812177-9CP-SD-03-0-1.5 SOIL 16-Jul-08 9:54
0812177-10CP-SD-03-1.5-3.0 SOIL 16-Jul-08 9:54
0812177-11CP-P07-1-3 SOIL 17-Jul-08 14:04
0812177-12CP-P07-0-1 SOIL 17-Jul-08 14:04
0812177-13CP-P07-5-7 SOIL 17-Jul-08 14:11
0812177-14CP-SD-04-0-1.5 SOIL 17-Jul-08 14:52
0812177-15CP-SD-04-1.5-3.0 SOIL 17-Jul-08 14:52
0812177-16CP-Q09-1-3 SOIL 23-Jul-08 10:15
0812177-17CP-SD-09-0-1.5 SOIL 28-Jul-08 10:39
0812177-18CD-SD-09-1.5-3.0 SOIL 28-Jul-08 10:39
0812177-19CP-P12-1-3 SOIL 23-Jul-08 11:03
0812177-20OD-SD-02-0-1.5 SOIL 28-Jul-08 11:11
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Section 2 
 
 

SAMPLE  RESULTS SUMMARY 
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Due to the nature of gamma spectroscopy data, a summary report is 
not provided. 

 
 

Please refer to the individual sample results in Section 4. 

10 of 412



 

 
 

 
 

Section 3 
 
 

QC RESULTS SUMMARY 
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
Ra-228

Final Aliquot: 94.1 g

Library:
Count Time: 45 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Lab ID: GS090106-3MB

Date Analyzed: 13-Jan-09

Date Collected: 31-Dec-08

Sample Matrix: SOIL

Date Prepared: 31-Dec-08

Prep Batch: GS090106-3

Run ID: GS090106-3A
QCBatchID: GS090106-3-1 Result Units: pCi/g

File Name:090060d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 U0.590.20 +/- 0.34 1

Data Package ID: GSS0812177-1

Page 2 of 3Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
Ra-226

Final Aliquot: 195 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Lab ID: GS090109-3MB

Date Analyzed: 15-Jan-09

Date Collected: 24-Dec-08

Sample Matrix: SOIL

Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1 Result Units: pCi/g

File Name:090052d08A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 U0.340.093 +/- 0.20 1

Data Package ID: GSS0812177-1

Page 1 of 3Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
Ra-228

Final Aliquot: 195 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Lab ID: GS090109-3MB

Date Analyzed: 15-Jan-09

Date Collected: 24-Dec-08

Sample Matrix: SOIL

Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1 Result Units: pCi/g

File Name:090052d08

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 U0.76-0.17 +/- 0.37 1

Data Package ID: GSS0812177-1

Page 3 of 3Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

ANALYTICAL

Final Aliquot: 100 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Lab ID: GS090106-3LCS

Date Analyzed: 13-Jan-09

Date Collected: 31-Dec-08

Sample Matrix: SOIL

Date Prepared: 31-Dec-08

Prep Batch: GS090106-3

Run ID: GS090106-3A
QCBatchID: GS090106-3-1 Result Units: pCi/g

File Name:090067d03

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Am-241 1020 120 14.2 P986 103 85 - 115+/-14596-10-2

Co-60 454 53.2 1.41 P457 99.3 85 - 115+/-10198-40-0

Cs-137 404 47.4 1.87 P374 108 85 - 115+/-10045-97-3

Data Package ID: GSS0812177-1

Page 1 of 3Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Lab ID: GS090109-3ALCS

Date Analyzed: 15-Jan-09

Date Collected: 24-Dec-08

Sample Matrix: SOIL

Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1 Result Units: pCi/g

File Name:090086d02

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 451 52.9 2.97 P,M3470 96.0 85 - 115+/-13982-63-3

Data Package ID: GSS0812177-1

Page 2 of 3Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

ANALYTICAL

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Lab ID: GS090109-3LCS

Date Analyzed: 15-Jan-09

Date Collected: 24-Dec-08

Sample Matrix: SOIL

Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1 Result Units: pCi/g

File Name:090097d03

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Am-241 486 58.1 12.4 P462 105 85 - 115+/-14596-10-2

Co-60 213 25.0 0.839 P214 99.3 85 - 115+/-10198-40-0

Cs-137 177 20.8 1.22 P175 101 85 - 115+/-10045-97-3

Data Package ID: GSS0812177-1

Page 3 of 3Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 202 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-01-1.5-3.0

Lab ID: 0812177-2DUP

Date Analyzed: 15-Jan-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090045d08A

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-226 0.23 2.1313982-63-3 2.3 +/- 0.412.2 +/- 0.39

Data Package ID: GSS0812177-1

Page 1 of 3Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 202 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-01-1.5-3.0

Lab ID: 0812177-2DUP

Date Analyzed: 15-Jan-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090045d08

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-228 0.10 2.1315262-20-1 2.5 +/- 0.582.4 +/- 0.57

Data Package ID: GSS0812177-1

Page 2 of 3Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13

19 of 412



Gamma Spectroscopy Results
PAI 713 Rev 10

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 91.5 g

Library: Count Time: 45 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-P12-1-3

Lab ID: 0812177-19DUP

Date Analyzed: 13-Jan-09

Date Collected: 23-Jul-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-3

Run ID: GS090106-3A
QCBatchID: GS090106-3-1

Result Units: pCi/g
File Name:090066d03

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-228 0.80 2.1315262-20-1 1.2 +/- 0.451.9 +/- 0.67

Data Package ID: GSS0812177-1

Page 3 of 3Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 96.0 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-01-0-1.5

Lab ID: 0812177-1

Date Analyzed: 12-Jan-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-3

Run ID: GS090106-3A
QCBatchID: GS090106-3-1

Result Units: pCi/g
File Name:090017d08

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 0.961.5 +/- 0.5015262-20-1 1

Data Package ID: GSS0812177-1

Page 1 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

22 of 412



Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 202 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-01-1.5-3.0

Lab ID: 0812177-2

Date Analyzed: 15-Jan-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090077d02A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.422.2 +/- 0.3913982-63-3 1

Data Package ID: GSS0812177-1

Page 2 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 202 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-01-1.5-3.0

Lab ID: 0812177-2

Date Analyzed: 15-Jan-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090077d02

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 0.782.4 +/- 0.5715262-20-1 1

Data Package ID: GSS0812177-1

Page 3 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Sample Duplicate Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 202 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-01-1.5-3.0

Lab ID: 0812177-2DUP

Date Analyzed: 15-Jan-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090045d08A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 0.472.3 +/- 0.41 1

Data Package ID: GSS0812177-1

Page 1 of 3Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10

Sample Duplicate Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 202 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-01-1.5-3.0

Lab ID: 0812177-2DUP

Date Analyzed: 15-Jan-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090045d08

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 0.672.5 +/- 0.58 1

Data Package ID: GSS0812177-1

Page 2 of 3Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 188 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-02-0-1.5

Lab ID: 0812177-3

Date Analyzed: 15-Jan-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090088d03A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.541.5 +/- 0.3413982-63-3 1

Data Package ID: GSS0812177-1

Page 4 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

27 of 412



Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 188 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-02-0-1.5

Lab ID: 0812177-3

Date Analyzed: 15-Jan-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090088d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,TI1.01.4 +/- 0.5815262-20-1 1

Data Package ID: GSS0812177-1

Page 5 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 93.7 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-02-1.5-3.0

Lab ID: 0812177-4

Date Analyzed: 12-Jan-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-3

Run ID: GS090106-3A
QCBatchID: GS090106-3-1

Result Units: pCi/g
File Name:090054d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 0.951.5 +/- 0.6615262-20-1 1

Data Package ID: GSS0812177-1

Page 6 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 203 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-06-0-1.5

Lab ID: 0812177-5

Date Analyzed: 15-Jan-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090078d02A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.492.7 +/- 0.4413982-63-3 1

Data Package ID: GSS0812177-1

Page 7 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

30 of 412



Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 203 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-06-0-1.5

Lab ID: 0812177-5

Date Analyzed: 15-Jan-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090078d02

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 0.912.1 +/- 0.5915262-20-1 1

Data Package ID: GSS0812177-1

Page 8 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 208 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-06-1.5-3.0

Lab ID: 0812177-6

Date Analyzed: 15-Jan-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090089d03A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.513.0 +/- 0.4913982-63-3 1

Data Package ID: GSS0812177-1

Page 9 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 208 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-06-1.5-3.0

Lab ID: 0812177-6

Date Analyzed: 15-Jan-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090089d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 0.922.6 +/- 0.6515262-20-1 1

Data Package ID: GSS0812177-1

Page 10 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 186 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-05-0-1.5

Lab ID: 0812177-7

Date Analyzed: 15-Jan-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090079d02A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.542.7 +/- 0.4613982-63-3 1

Data Package ID: GSS0812177-1

Page 11 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 186 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-05-0-1.5

Lab ID: 0812177-7

Date Analyzed: 15-Jan-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090079d02

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M31.02.0 +/- 0.5615262-20-1 1

Data Package ID: GSS0812177-1

Page 12 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 109 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-05-1.5-3.0

Lab ID: 0812177-8

Date Analyzed: 12-Jan-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-3

Run ID: GS090106-3A
QCBatchID: GS090106-3-1

Result Units: pCi/g
File Name:090060d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 0.962.1 +/- 0.6215262-20-1 1

Data Package ID: GSS0812177-1

Page 13 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 104 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-03-0-1.5

Lab ID: 0812177-9

Date Analyzed: 12-Jan-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-3

Run ID: GS090106-3A
QCBatchID: GS090106-3-1

Result Units: pCi/g
File Name:090061d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,TI1.01.5 +/- 0.6115262-20-1 1

Data Package ID: GSS0812177-1

Page 14 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 207 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-03-1.5-3.0

Lab ID: 0812177-10

Date Analyzed: 15-Jan-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090090d03A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.452.3 +/- 0.4213982-63-3 1

Data Package ID: GSS0812177-1

Page 15 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 207 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-03-1.5-3.0

Lab ID: 0812177-10

Date Analyzed: 15-Jan-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090090d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 TI0.781.8 +/- 0.5915262-20-1 1

Data Package ID: GSS0812177-1

Page 16 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 81.9 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-P07-1-3

Lab ID: 0812177-11

Date Analyzed: 12-Jan-09

Date Collected: 17-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-3

Run ID: GS090106-3A
QCBatchID: GS090106-3-1

Result Units: pCi/g
File Name:090079d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G1.32.8 +/- 0.7815262-20-1 1

Data Package ID: GSS0812177-1

Page 17 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 83.8 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-P07-0-1

Lab ID: 0812177-12

Date Analyzed: 12-Jan-09

Date Collected: 17-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-3

Run ID: GS090106-3A
QCBatchID: GS090106-3-1

Result Units: pCi/g
File Name:090018d08

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 G0.902.8 +/- 0.6915262-20-1 1

Data Package ID: GSS0812177-1

Page 18 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 85.3 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-04-0-1.5

Lab ID: 0812177-14

Date Analyzed: 12-Jan-09

Date Collected: 17-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-3

Run ID: GS090106-3A
QCBatchID: GS090106-3-1

Result Units: pCi/g
File Name:090055d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M31.62.7 +/- 0.8115262-20-1 1

Data Package ID: GSS0812177-1

Page 19 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 84.8 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-04-1.5-3.0

Lab ID: 0812177-15

Date Analyzed: 12-Jan-09

Date Collected: 17-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-3

Run ID: GS090106-3A
QCBatchID: GS090106-3-1

Result Units: pCi/g
File Name:090062d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M3,G,TI1.52.3 +/- 0.8415262-20-1 1

Data Package ID: GSS0812177-1

Page 20 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-226

Final Aliquot: 203 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-Q09-1-3

Lab ID: 0812177-16

Date Analyzed: 15-Jan-09

Date Collected: 23-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090046d08A

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.441.9 +/- 0.3513982-63-3 1

Data Package ID: GSS0812177-1

Page 21 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 203 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-Q09-1-3

Lab ID: 0812177-16

Date Analyzed: 15-Jan-09

Date Collected: 23-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 24-Dec-08

Prep Batch: GS090109-3

Run ID: GS090109-3A
QCBatchID: GS090109-3-1

Result Units: pCi/g
File Name:090046d08

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 TI0.691.8 +/- 0.5415262-20-1 1

Data Package ID: GSS0812177-1

Page 22 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 88.5 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-09-0-1.5

Lab ID: 0812177-17

Date Analyzed: 12-Jan-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-3

Run ID: GS090106-3A
QCBatchID: GS090106-3-1

Result Units: pCi/g
File Name:090080d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 M31.02.0 +/- 0.5915262-20-1 1

Data Package ID: GSS0812177-1

Page 23 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 109 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CD-SD-09-1.5-3.0

Lab ID: 0812177-18

Date Analyzed: 12-Jan-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-3

Run ID: GS090106-3A
QCBatchID: GS090106-3-1

Result Units: pCi/g
File Name:090019d08

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 0.791.4 +/- 0.4515262-20-1 1

Data Package ID: GSS0812177-1

Page 24 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 78.7 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-P12-1-3

Lab ID: 0812177-19

Date Analyzed: 12-Jan-09

Date Collected: 23-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-3

Run ID: GS090106-3A
QCBatchID: GS090106-3-1

Result Units: pCi/g
File Name:090056d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 G1.01.9 +/- 0.6715262-20-1 1

Data Package ID: GSS0812177-1

Page 25 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Sample Duplicate Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 91.5 g

Library: Count Time: 45 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-P12-1-3

Lab ID: 0812177-19DUP

Date Analyzed: 13-Jan-09

Date Collected: 23-Jul-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-3

Run ID: GS090106-3A
QCBatchID: GS090106-3-1

Result Units: pCi/g
File Name:090066d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 0.831.2 +/- 0.45 1

Data Package ID: GSS0812177-1

Page 3 of 3Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

Ra-228

Final Aliquot: 101 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: OD-SD-02-0-1.5

Lab ID: 0812177-20

Date Analyzed: 13-Jan-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 31-Dec-08

Prep Batch: GS090106-3

Run ID: GS090106-3A
QCBatchID: GS090106-3-1

Result Units: pCi/g
File Name:090023d08

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 0.852.7 +/- 0.6215262-20-1 1

Data Package ID: GSS0812177-1

Page 26 of 26Thursday, February 05, 2009Date Printed:
LIMS Version:  6.242A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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RESUBMISSION 
Isotopic Uranium 

Case Narrative 
 

Freeport McMoRan Sierrita 
FMI-VRP 

Work Order Number:  0812177 
 
1. This report consists of the analytical results and supporting documentation for 20 soil samples 

received by ALS Paragon on 12/17/08. 
 
2. These samples were prepared according to procedures SOP336R0, SOP773R10, and 

SOP778R12.  Due to possible matrix interference, all samples were prepared at a reduced 
aliquot of ~1 g.  Due to high activity detected in the prescreen, samples 0812177-8, -10, -11, -12, 
and -14 were prepared at a reduced aliquot of ~0.5 g and ~0.25 g for samples -13 and -20. 

 
3. The samples were analyzed for the presence of isotopic uranium according to procedure 

SOP714R11.  The analyses were completed on 02/10/09. 
 
4. The isotopic analysis results for these samples are reported on a ‘dry weight’ basis in units of 

pCi/gram.   
 
5. This analytical method quantifies U-235 alpha activity in a specific region of interest 

corresponding to emission energies between those of U-234 and U-238.  A potential limitation of 
this method is that measurable amounts of U-234 in the sample may cause a small amount of 
characteristic activity in the U-235 region of interest due to poorly resolved alpha activity at the 
boundary between the two regions.  To minimize the potential for a high bias in the U-235 
analytical results, the U-235 region of interest has been narrowed and limited to a lower energy 
region.  An 85.1% abundance correction has been made to the final U-235 results.  

 
6. The requested MDC of 0.1 pCi/gram was not met for U-234 and U-238 for several samples.  

The reported activity for these samples is greater than the achieved MDC.  These samples 
are identified with an “M3” flag on the final reports. 

 
7. No further anomalous situations were encountered during the preparation or analysis of these 

samples.  All remaining quality control criteria were met. 
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Paragon OrderNum: 0812177
Client Name: Freeport McMoRan Sierrita

Client Project Name: FMI-VRP
Client Project Number:

Client PO Number: OJ08VT

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Paragon

0812177-1CP-SD-01-0-1.5 SOIL 16-Jul-08 8:30
0812177-2CP-SD-01-1.5-3.0 SOIL 16-Jul-08 8:30
0812177-3CP-SD-02-0-1.5 SOIL 16-Jul-08 9:08
0812177-4CP-SD-02-1.5-3.0 SOIL 16-Jul-08 9:08
0812177-5CP-SD-06-0-1.5 SOIL 16-Jul-08 9:26
0812177-6CP-SD-06-1.5-3.0 SOIL 16-Jul-08 9:26
0812177-7CP-SD-05-0-1.5 SOIL 16-Jul-08 9:45
0812177-8CP-SD-05-1.5-3.0 SOIL 16-Jul-08 9:45
0812177-9CP-SD-03-0-1.5 SOIL 16-Jul-08 9:54
0812177-10CP-SD-03-1.5-3.0 SOIL 16-Jul-08 9:54
0812177-11CP-P07-1-3 SOIL 17-Jul-08 14:04
0812177-12CP-P07-0-1 SOIL 17-Jul-08 14:04
0812177-13CP-P07-5-7 SOIL 17-Jul-08 14:11
0812177-14CP-SD-04-0-1.5 SOIL 17-Jul-08 14:52
0812177-15CP-SD-04-1.5-3.0 SOIL 17-Jul-08 14:52
0812177-16CP-Q09-1-3 SOIL 23-Jul-08 10:15
0812177-17CP-SD-09-0-1.5 SOIL 28-Jul-08 10:39
0812177-18CD-SD-09-1.5-3.0 SOIL 28-Jul-08 10:39
0812177-19CP-P12-1-3 SOIL 23-Jul-08 11:03
0812177-20OD-SD-02-0-1.5 SOIL 28-Jul-08 11:11

Page 1 of 1
Monday, February 16, 2009Date Printed:LIMS Version:  6.245A

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 11Method Blank Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 0.830 g

Count Time: 1000 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Lab ID: AS090129-1MB

Date Analyzed: 10-Feb-09

Date Collected: 29-Jan-09

Sample Matrix: SOIL

Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1 Result Units: pCi/g

File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 714 Rev 11

CASNO Requested
 MDC

ALS Paragon

U-23413966-29-5 U0.0280.015 +/- 0.018 0.1

U-23515117-96-1 U0.0270.010 +/- 0.016 0.1

U-2387440-61-1 U0.0360.0043 +/- 0.019 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 84.45.442 4.59 pCi/g 30 - 110 %

Data Package ID: UR0812177-1

Page 1 of 1Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Laboratory Control Sample(s)

Prep SOP: PAI 778 Rev 12
Final Aliquot: 0.830 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Lab ID: AS090129-1LCS

Date Analyzed: 06-Feb-09

Date Collected: 29-Jan-09

Sample Matrix: SOIL

Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1 Result Units: pCi/g

File Name:Spectrum #1

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

U-234 5.33 0.961 0.0714 P5.23 102 82 - 122+/-13966-29-5

U-238 5.78 1.04 0.0477 P5.43 106 82 - 122+/-7440-61-1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 82.15.443 4.47 pCi/g 30 - 110 %

Data Package ID: UR0812177-1

Page 1 of 1Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Duplicate Sample Results (DER)

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-01-1.5-3.0

Lab ID: 0812177-2DUP

Date Analyzed: 04-Feb-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1

Result Units: pCi/g
File Name:Spectrum #1

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

U-234 0.27 2.1313966-29-5 2.0 +/- 0.392.2 +/- 0.42

U-235 0.72 2.13 LT15117-96-1 0.084 +/- 0.0500.14 +/- 0.067

U-238 0.25 2.137440-61-1 2.3 +/- 0.442.2 +/- 0.42

Data Package ID: UR0812177-1

Page 1 of 2Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Duplicate Sample Results (DER)

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-09-0-1.5

Lab ID: 0812177-17DUP

Date Analyzed: 06-Feb-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1

Result Units: pCi/g
File Name:Spectrum #1

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

U-234 0.10 2.1313966-29-5 2.1 +/- 0.412.1 +/- 0.40

U-235 0.26 2.1315117-96-1 0.12 +/- 0.0600.098 +/- 0.055

U-238 0.40 2.137440-61-1 2.1 +/- 0.412.4 +/- 0.46

Data Package ID: UR0812177-1

Page 2 of 2Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-01-0-1.5

Lab ID: 0812177-1

Date Analyzed: 04-Feb-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0311.5 +/- 0.3213966-29-5 0.1

U-235 0.0360.11 +/- 0.05815117-96-1 0.1

U-238 0.0161.5 +/- 0.317440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 81.04.418 3.58 pCi/g 30 - 110 %

Data Package ID: UR0812177-1

Page 1 of 20Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-01-1.5-3.0

Lab ID: 0812177-2

Date Analyzed: 04-Feb-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0302.2 +/- 0.4213966-29-5 0.1

U-235 0.0420.14 +/- 0.06715117-96-1 0.1

U-238 0.0302.2 +/- 0.427440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 81.74.447 3.63 pCi/g 30 - 110 %

Data Package ID: UR0812177-1

Page 2 of 20Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Sample Duplicate Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-01-1.5-3.0

Lab ID: 0812177-2DUP

Date Analyzed: 04-Feb-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-23413966-29-5 0.0292.0 +/- 0.39 0.1

U-23515117-96-1 LT0.0350.084 +/- 0.050 0.1

U-2387440-61-1 0.0292.3 +/- 0.44 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 83.04.412 3.66 pCi/g 30 - 110 %

Data Package ID: UR0812177-1

Page 1 of 2Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-02-0-1.5

Lab ID: 0812177-3

Date Analyzed: 04-Feb-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0141.9 +/- 0.3713966-29-5 0.1

U-235 LT0.0330.092 +/- 0.05115117-96-1 0.1

U-238 0.0281.8 +/- 0.367440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 91.64.461 4.09 pCi/g 30 - 110 %

Data Package ID: UR0812177-1

Page 3 of 20Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-02-1.5-3.0

Lab ID: 0812177-4

Date Analyzed: 04-Feb-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0461.2 +/- 0.2713966-29-5 0.1

U-235 LT0.0230.043 +/- 0.03915117-96-1 0.1

U-238 0.0461.2 +/- 0.277440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 62.74.474 2.81 pCi/g 30 - 110 %

Data Package ID: UR0812177-1

Page 4 of 20Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-06-0-1.5

Lab ID: 0812177-5

Date Analyzed: 04-Feb-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0371.7 +/- 0.3413966-29-5 0.1

U-235 LT0.0390.095 +/- 0.05215117-96-1 0.1

U-238 0.0281.9 +/- 0.377440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 90.64.448 4.03 pCi/g 30 - 110 %

Data Package ID: UR0812177-1

Page 5 of 20Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-06-1.5-3.0

Lab ID: 0812177-6

Date Analyzed: 04-Feb-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0341.7 +/- 0.3413966-29-5 0.1

U-235 0.0340.11 +/- 0.05615117-96-1 0.1

U-238 0.0291.9 +/- 0.367440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 89.74.507 4.04 pCi/g 30 - 110 %

Data Package ID: UR0812177-1

Page 6 of 20Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-05-0-1.5

Lab ID: 0812177-7

Date Analyzed: 04-Feb-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0502.1 +/- 0.4013966-29-5 0.1

U-235 0.0350.15 +/- 0.06815117-96-1 0.1

U-238 0.0402.0 +/- 0.397440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 85.14.466 3.80 pCi/g 30 - 110 %

Data Package ID: UR0812177-1

Page 7 of 20Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 0.507 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-05-1.5-3.0

Lab ID: 0812177-8

Date Analyzed: 04-Feb-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.102.3 +/- 0.4913966-29-5 0.1

U-235 LT0.0380.098 +/- 0.07615117-96-1 0.1

U-238 M30.111.9 +/- 0.447440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 82.08.913 7.30 pCi/g 30 - 110 %

Data Package ID: UR0812177-1

Page 8 of 20Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-03-0-1.5

Lab ID: 0812177-9

Date Analyzed: 04-Feb-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0490.98 +/- 0.2313966-29-5 0.1

U-235 LT0.0530.075 +/- 0.05115117-96-1 0.1

U-238 0.0401.1 +/- 0.257440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 81.44.481 3.65 pCi/g 30 - 110 %

Data Package ID: UR0812177-1

Page 9 of 20Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon

32 of 133



Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 0.514 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-03-1.5-3.0

Lab ID: 0812177-10

Date Analyzed: 04-Feb-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 M30.131.8 +/- 0.4213966-29-5 0.1

U-235 U0.0970.097 +/- 0.08015117-96-1 0.1

U-238 0.0311.9 +/- 0.427440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 86.48.793 7.60 pCi/g 30 - 110 %

Data Package ID: UR0812177-1

Page 10 of 20Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 0.501 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-P07-1-3

Lab ID: 0812177-11

Date Analyzed: 04-Feb-09

Date Collected: 17-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 M30.102.4 +/- 0.5213966-29-5 0.1

U-235 0.0400.19 +/- 0.1115117-96-1 0.1

U-238 0.0892.6 +/- 0.567440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 85.39.016 7.69 pCi/g 30 - 110 %

Data Package ID: UR0812177-1

Page 11 of 20Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 0.508 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-P07-0-1

Lab ID: 0812177-12

Date Analyzed: 04-Feb-09

Date Collected: 17-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 M30.112.2 +/- 0.4913966-29-5 0.1

U-235 0.0400.21 +/- 0.1215117-96-1 0.1

U-238 0.0792.9 +/- 0.627440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 80.88.902 7.19 pCi/g 30 - 110 %

Data Package ID: UR0812177-1

Page 12 of 20Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 0.262 g

Count Time: 1000 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-P07-5-7

Lab ID: 0812177-13

Date Analyzed: 10-Feb-09

Date Collected: 17-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 M30.101.9 +/- 0.3613966-29-5 0.1

U-235 U0.0980.074 +/- 0.06815117-96-1 0.1

U-238 M30.111.8 +/- 0.357440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 84.917.26 14.7 pCi/g 30 - 110 %

Data Package ID: UR0812177-1

Page 13 of 20Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon

36 of 133



Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 0.500 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-04-0-1.5

Lab ID: 0812177-14

Date Analyzed: 09-Feb-09

Date Collected: 17-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0591.9 +/- 0.4213966-29-5 0.1

U-235 LT0.0690.097 +/- 0.07515117-96-1 0.1

U-238 0.0412.1 +/- 0.467440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 85.49.034 7.72 pCi/g 30 - 110 %

Data Package ID: UR0812177-1

Page 14 of 20Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-04-1.5-3.0

Lab ID: 0812177-15

Date Analyzed: 06-Feb-09

Date Collected: 17-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0311.4 +/- 0.2913966-29-5 0.1

U-235 0.0360.11 +/- 0.05815117-96-1 0.1

U-238 0.0311.3 +/- 0.277440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 80.14.455 3.57 pCi/g 30 - 110 %

Data Package ID: UR0812177-1

Page 15 of 20Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.00 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-Q09-1-3

Lab ID: 0812177-16

Date Analyzed: 06-Feb-09

Date Collected: 23-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0361.2 +/- 0.2613966-29-5 0.1

U-235 LT0.0180.020 +/- 0.02515117-96-1 0.1

U-238 0.0361.2 +/- 0.257440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 80.64.505 3.63 pCi/g 30 - 110 %

Data Package ID: UR0812177-1

Page 16 of 20Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon

39 of 133



Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.01 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-09-0-1.5

Lab ID: 0812177-17

Date Analyzed: 06-Feb-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0412.1 +/- 0.4013966-29-5 0.1

U-235 LT0.0430.098 +/- 0.05515117-96-1 0.1

U-238 0.0302.4 +/- 0.467440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 83.04.480 3.72 pCi/g 30 - 110 %

Data Package ID: UR0812177-1

Page 17 of 20Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11

Sample Duplicate Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-09-0-1.5

Lab ID: 0812177-17DUP

Date Analyzed: 06-Feb-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-23413966-29-5 0.0362.1 +/- 0.41 0.1

U-23515117-96-1 0.0350.12 +/- 0.060 0.1

U-2387440-61-1 0.0302.1 +/- 0.41 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 83.44.414 3.68 pCi/g 30 - 110 %

Data Package ID: UR0812177-1

Page 2 of 2Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.03 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CD-SD-09-1.5-3.0

Lab ID: 0812177-18

Date Analyzed: 06-Feb-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0511.7 +/- 0.3413966-29-5 0.1

U-235 LT0.0350.072 +/- 0.04615117-96-1 0.1

U-238 0.0411.7 +/- 0.347440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 82.64.388 3.63 pCi/g 30 - 110 %

Data Package ID: UR0812177-1

Page 18 of 20Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 1.02 g

Count Time: 300 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-P12-1-3

Lab ID: 0812177-19

Date Analyzed: 06-Feb-09

Date Collected: 23-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 0.0490.91 +/- 0.2113966-29-5 0.1

U-235 LT0.0190.041 +/- 0.03415117-96-1 0.1

U-238 0.0550.84 +/- 0.207440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 83.24.446 3.70 pCi/g 30 - 110 %

Data Package ID: UR0812177-1

Page 19 of 20Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Prep SOP: PAI 778 Rev 12
Final Aliquot: 0.252 g

Count Time: 1000 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: OD-SD-02-0-1.5

Lab ID: 0812177-20

Date Analyzed: 10-Feb-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jan-09

Prep Batch: AS090129-1

Run ID: AS090129-1A
QCBatchID: AS090129-1-1

Result Units: pCi/g
File Name:Spectrum #1

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

U-234 M30.161.7 +/- 0.3513966-29-5 0.1

U-235 U0.0800.060 +/- 0.05815117-96-1 0.1

U-238 M30.101.9 +/- 0.387440-61-1 0.1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

U-232 80.217.95 14.4 pCi/g 30 - 110 %

Data Package ID: UR0812177-1

Page 20 of 20Monday, February 16, 2009Date Printed:
LIMS Version:  6.245A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Paragon OrderNum: 0812177
Client Name: Freeport McMoRan Sierrita

Client Project Name: FMI-VRP
Client Project Number:

Client PO Number: OJ08VT

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Paragon

0812177-1CP-SD-01-0-1.5 SOIL 16-Jul-08 8:30
0812177-10CP-SD-03-1.5-3.0 SOIL 16-Jul-08 9:54
0812177-11CP-P07-1-3 SOIL 17-Jul-08 14:04
0812177-12CP-P07-0-1 SOIL 17-Jul-08 14:04
0812177-13CP-P07-5-7 SOIL 17-Jul-08 14:11
0812177-14CP-SD-04-0-1.5 SOIL 17-Jul-08 14:52
0812177-15CP-SD-04-1.5-3.0 SOIL 17-Jul-08 14:52
0812177-16CP-Q09-1-3 SOIL 23-Jul-08 10:15
0812177-17CP-SD-09-0-1.5 SOIL 28-Jul-08 10:39
0812177-18CD-SD-09-1.5-3.0 SOIL 28-Jul-08 10:39
0812177-19CP-P12-1-3 SOIL 23-Jul-08 11:03
0812177-2CP-SD-01-1.5-3.0 SOIL 16-Jul-08 8:30
0812177-20OD-SD-02-0-1.5 SOIL 28-Jul-08 11:11
0812177-3CP-SD-02-0-1.5 SOIL 16-Jul-08 9:08
0812177-4CP-SD-02-1.5-3.0 SOIL 16-Jul-08 9:08
0812177-5CP-SD-06-0-1.5 SOIL 16-Jul-08 9:26
0812177-6CP-SD-06-1.5-3.0 SOIL 16-Jul-08 9:26
0812177-7CP-SD-05-0-1.5 SOIL 16-Jul-08 9:45
0812177-8CP-SD-05-1.5-3.0 SOIL 16-Jul-08 9:45
0812177-9CP-SD-03-0-1.5 SOIL 16-Jul-08 9:54

Page 1 of 1 Paragon Analytics Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A
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Ra-226 by Radon Emanation - Method 903.1

PAI 783 Rev 8Method Blank Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Lab ID: RE090220-1MB

Date Analyzed: 12-Mar-09

Date Collected: 20-Feb-09

Sample Matrix: SOIL

Date Prepared: 20-Feb-09

Prep Batch: RE090220-1

Run ID: RE090220-1A
QCBatchID: RE090220-1-1 Result Units: pCi/g

File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 783 Rev 8

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 U0.410.14 +/- 0.24 1

Data Package ID: RE0812177-1

Page 1 of 2Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1

PAI 783 Rev 8Method Blank Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Lab ID: RE090203-4MB

Date Analyzed: 24-Feb-09

Date Collected: 03-Feb-09

Sample Matrix: SOIL

Date Prepared: 03-Feb-09

Prep Batch: RE090203-4

Run ID: RE090203-4A
QCBatchID: RE090203-4-1 Result Units: pCi/g

File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 783 Rev 8

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 U0.72-0.16 +/- 0.38 1

Data Package ID: RE0812177-1

Page 2 of 2Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Lab ID: RE090203-4LCS

Date Analyzed: 24-Feb-09

Date Collected: 03-Feb-09

Sample Matrix: SOIL

Date Prepared: 03-Feb-09

Prep Batch: RE090203-4

Run ID: RE090203-4A
QCBatchID: RE090203-4-1 Result Units: pCi/g

File Name:Manual Entry

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 47.5 8.69 0.366 P44.6 107 57 - 126+/-13982-63-3

Data Package ID: RE0812177-1

Page 1 of 2Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon

14 of 263



Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.04 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Lab ID: RE090220-1LCS

Date Analyzed: 12-Mar-09

Date Collected: 20-Feb-09

Sample Matrix: SOIL

Date Prepared: 20-Feb-09

Prep Batch: RE090220-1

Run ID: RE090220-1A
QCBatchID: RE090220-1-1 Result Units: pCi/g

File Name:Manual Entry

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 48.8 9.05 0.403 P43.3 113 57 - 126+/-13982-63-3

Data Package ID: RE0812177-1

Page 2 of 2Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Duplicate Sample Results (DER)

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.02 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-01-0-1.5

Lab ID: 0812177-1DUP

Date Analyzed: 24-Feb-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis:Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-4

Run ID: RE090203-4A
QCBatchID: RE090203-4-1

Result Units: pCi/g
File Name:Manual Entry

Prep Basis: Dry Weight
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU2 Result +/- s TPU2

CASNO

Ra-226 0.32 2.1313982-63-3 1.8 +/- 0.502.1 +/- 0.61

Data Package ID: RE0812177-1

Page 1 of 1Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Section 4 
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-01-0-1.5

Lab ID: 0812177-1

Date Analyzed: 24-Feb-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-4

Run ID: RE090203-4A
QCBatchID: RE090203-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.412.1 +/- 0.6113982-63-3 1

Data Package ID: RE0812177-1

Page 1 of 13Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Duplicate Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.02 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-01-0-1.5

Lab ID: 0812177-1DUP

Date Analyzed: 24-Feb-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-4

Run ID: RE090203-4A
QCBatchID: RE090203-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-22613982-63-3 0.331.8 +/- 0.50 1

Data Package ID: RE0812177-1

Page 1 of 1Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS Paragon

D - DER is greater than Control Limit of  2.13

19 of 263



Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-02-1.5-3.0

Lab ID: 0812177-4

Date Analyzed: 24-Feb-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-4

Run ID: RE090203-4A
QCBatchID: RE090203-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.351.5 +/- 0.4713982-63-3 1

Data Package ID: RE0812177-1

Page 2 of 13Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-05-1.5-3.0

Lab ID: 0812177-8

Date Analyzed: 24-Feb-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-4

Run ID: RE090203-4A
QCBatchID: RE090203-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.0602.3 +/- 0.6113982-63-3 1

Data Package ID: RE0812177-1

Page 3 of 13Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-03-0-1.5

Lab ID: 0812177-9

Date Analyzed: 24-Feb-09

Date Collected: 16-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-4

Run ID: RE090203-4A
QCBatchID: RE090203-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.0942.8 +/- 0.7913982-63-3 1

Data Package ID: RE0812177-1

Page 4 of 13Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.02 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-P07-1-3

Lab ID: 0812177-11

Date Analyzed: 24-Feb-09

Date Collected: 17-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-4

Run ID: RE090203-4A
QCBatchID: RE090203-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.714.8 +/- 1.213982-63-3 1

Data Package ID: RE0812177-1

Page 5 of 13Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-P07-0-1

Lab ID: 0812177-12

Date Analyzed: 24-Feb-09

Date Collected: 17-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-4

Run ID: RE090203-4A
QCBatchID: RE090203-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.302.8 +/- 0.6913982-63-3 1

Data Package ID: RE0812177-1

Page 6 of 13Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.00 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-P07-5-7

Lab ID: 0812177-13

Date Analyzed: 24-Feb-09

Date Collected: 17-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-4

Run ID: RE090203-4A
QCBatchID: RE090203-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.331.3 +/- 0.4413982-63-3 1

Data Package ID: RE0812177-1

Page 7 of 13Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon

25 of 263



Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.00 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-04-0-1.5

Lab ID: 0812177-14

Date Analyzed: 24-Feb-09

Date Collected: 17-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-4

Run ID: RE090203-4A
QCBatchID: RE090203-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 LT0.0650.77 +/- 0.3113982-63-3 1

Data Package ID: RE0812177-1

Page 8 of 13Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-04-1.5-3.0

Lab ID: 0812177-15

Date Analyzed: 24-Feb-09

Date Collected: 17-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-4

Run ID: RE090203-4A
QCBatchID: RE090203-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.461.4 +/- 0.4913982-63-3 1

Data Package ID: RE0812177-1

Page 9 of 13Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-SD-09-0-1.5

Lab ID: 0812177-17

Date Analyzed: 24-Feb-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-4

Run ID: RE090203-4A
QCBatchID: RE090203-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.263.0 +/- 0.7613982-63-3 1

Data Package ID: RE0812177-1

Page 10 of 13Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon

28 of 263



Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CD-SD-09-1.5-3.0

Lab ID: 0812177-18

Date Analyzed: 24-Feb-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-4

Run ID: RE090203-4A
QCBatchID: RE090203-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.421.6 +/- 0.5513982-63-3 1

Data Package ID: RE0812177-1

Page 11 of 13Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-P12-1-3

Lab ID: 0812177-19

Date Analyzed: 24-Feb-09

Date Collected: 23-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 03-Feb-09

Prep Batch: RE090203-4

Run ID: RE090203-4A
QCBatchID: RE090203-4-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.581.9 +/- 0.6513982-63-3 1

Data Package ID: RE0812177-1

Page 12 of 13Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 8

Sample Results

Prep SOP: PAI 783 Rev 8
Final Aliquot: 1.02 g

Count Time: 15 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: OD-SD-02-0-1.5

Lab ID: 0812177-20

Date Analyzed: 11-Mar-09

Date Collected: 28-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Feb-09

Prep Batch: RE090220-1

Run ID: RE090220-1A
QCBatchID: RE090220-1-1

Result Units: pCi/g
File Name:Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-226 0.581.9 +/- 0.6113982-63-3 1

Data Package ID: RE0812177-1

Page 13 of 13Saturday, March 14, 2009Date Printed:
LIMS Version:  6.250A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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RAW DATA 
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RESUBMISSION 
Radium-228 
Case Narrative 

 

Freeport McMoRan Sierrita 
FMI-VRP 

Work Order Number:  0812177 
 
1. This report consists of the analytical results and supporting documentation for one soil sample 

received by ALS Paragon on 12/17/08. 
 
2. This sample was prepared according to SW-846 Method 9320, SOP746R8.  Procedure 9320 

was modified as follows:  The chemical yield was determined by ICP-AES measurement of the 
pre and post separation concentration of Ba and Y in these samples. 

 
3. The sample was analyzed for the presence of 228Ra by low background gas flow proportional 

counting of 228Ac, which is the ingrown progeny of 228Ra, according to SOP 724R10.  The 
analysis was completed on 01/29/09. 

 
4. The analysis results for this sample are reported on a ‘dry weight’ basis in units of pCi/gram. 
 
5. Method 9320 makes no reference to the analysis of soil samples.  The soil samples from this 

work order were initially leached in concentrated nitric acid.  The leachate was then processed as 
a water sample according to the method. 

 
6. ICP-AES measurement of barium concentrations prior to chemical separation for sample 

0812177-13 showed concentrations less than the amount known to have been added to the 
sample in the form of barium carrier.  To avoid a low bias in the final analytical results the known 
concentration of the carrier was used in chemical yield calculations in lieu of the pre-separation 
measurement. 

 
1. No further anomalous situations were noted during the preparation and analysis of this sample.  

All quality control criteria were met. 
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Paragon OrderNum: 0812177
Client Name: Freeport McMoRan Sierrita

Client Project Name: FMI-VRP
Client Project Number:

Client PO Number: OJ08VT

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Paragon

0812177-1CP-SD-01-0-1.5 SOIL 16-Jul-08 8:30
0812177-2CP-SD-01-1.5-3.0 SOIL 16-Jul-08 8:30
0812177-3CP-SD-02-0-1.5 SOIL 16-Jul-08 9:08
0812177-4CP-SD-02-1.5-3.0 SOIL 16-Jul-08 9:08
0812177-5CP-SD-06-0-1.5 SOIL 16-Jul-08 9:26
0812177-6CP-SD-06-1.5-3.0 SOIL 16-Jul-08 9:26
0812177-7CP-SD-05-0-1.5 SOIL 16-Jul-08 9:45
0812177-8CP-SD-05-1.5-3.0 SOIL 16-Jul-08 9:45
0812177-9CP-SD-03-0-1.5 SOIL 16-Jul-08 9:54
0812177-10CP-SD-03-1.5-3.0 SOIL 16-Jul-08 9:54
0812177-11CP-P07-1-3 SOIL 17-Jul-08 14:04
0812177-12CP-P07-0-1 SOIL 17-Jul-08 14:04
0812177-13CP-P07-5-7 SOIL 17-Jul-08 14:11
0812177-14CP-SD-04-0-1.5 SOIL 17-Jul-08 14:52
0812177-15CP-SD-04-1.5-3.0 SOIL 17-Jul-08 14:52
0812177-16CP-Q09-1-3 SOIL 23-Jul-08 10:15
0812177-17CP-SD-09-0-1.5 SOIL 28-Jul-08 10:39
0812177-18CD-SD-09-1.5-3.0 SOIL 28-Jul-08 10:39
0812177-19CP-P12-1-3 SOIL 23-Jul-08 11:03
0812177-20OD-SD-02-0-1.5 SOIL 28-Jul-08 11:11

Page 1 of 1
Friday, February 13, 2009Date Printed:LIMS Version:  6.244A
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Radium-228 Analysis by GFPC

PAI 724 Rev 10Method Blank Results

Prep SOP: PAI 746 Rev 8
Final Aliquot: 0.504 g

Count Time: 250 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Lab ID: RA090120-2MB

Date Analyzed: 29-Jan-09

Date Collected: 20-Jan-09

Sample Matrix: SOIL

Date Prepared: 20-Jan-09

Prep Batch: RA090120-2

Run ID: RA090120-2A
QCBatchID: RA090120-2-1 Result Units: pCi/g

File Name:RAB0129

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 724 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ra-22815262-20-1 U2.3-1.0 +/- 1.1 5

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 91.935480 32600 ug 40 - 110 %

YTTRIUM 61.98713 5400 ug 40 - 110 %

Total 56.9 40 - 110 %

Data Package ID: RA0812177-1

Page 1 of 1Friday, February 13, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Radium-228 Analysis by GFPC
PAI 724 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 746 Rev 8
Final Aliquot: 0.504 g

Count Time: 250 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Lab ID: RA090120-2LCS

Date Analyzed: 29-Jan-09

Date Collected: 20-Jan-09

Sample Matrix: SOIL

Date Prepared: 20-Jan-09

Prep Batch: RA090120-2

Run ID: RA090120-2A
QCBatchID: RA090120-2-1 Result Units: pCi/g

File Name:RAB0129

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-228 45.0 13.5 2.13 P46.5 96.7 70 - 130+/-15262-20-1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 90.036940 33300 ug 40 - 110 %

YTTRIUM 67.78713 5900 ug 40 - 110 %

Total 60.9 40 - 110 %

Data Package ID: RA0812177-1

Page 1 of 1Friday, February 13, 2009Date Printed:
LIMS Version:  6.244A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Radium-228 Analysis by GFPC
PAI 724 Rev 10
Sample Results

Prep SOP: PAI 746 Rev 8
Final Aliquot: 0.508 g

Count Time: 250 minutes

Lab Name:

Client Name: Freeport McMoRan Sierrita
ClientProject ID: FMI-VRP 

Work Order Number: 0812177

Field ID: CP-P07-5-7

Lab ID: 0812177-13

Date Analyzed: 29-Jan-09

Date Collected: 17-Jul-08

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Jan-09

Prep Batch: RA090120-2

Run ID: RA090120-2A
QCBatchID: RA090120-2-1

Result Units: pCi/g
File Name:RAA0129

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ra-228 LT2.83.5 +/- 1.815262-20-1 5

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 93.435220 32900 ug 40 - 110 %

YTTRIUM 62.98713 5480 ug 40 - 110 %

Total 58.7 40 - 110 %

Data Package ID: RA0812177-1

Page 1 of 1Friday, February 13, 2009Date Printed:
LIMS Version:  6.244A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Paragon
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