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1. INTRODUCTION 
 
 

This data report provides the results of groundwater monitoring conducted in the first and 

second quarters of 2008 in the vicinity of the Freeport-McMoRan Copper Queen Branch (CQB) 

pursuant to the Mitigation Order on Consent Docket No. P-121-07 (MO).  Groundwater 

monitoring was conducted by CQB pursuant to Task 2.2 of the Work Plan (Hydro Geo Chem, 

Inc. [HGC], 2008a) to characterize sulfate in the vicinity of the Concentrator Tailing Storage 

Area (CTSA).  Pursuant to the MO, the Work Plan was submitted to Arizona Department of 

Environmental Quality (ADEQ) on December 17, 2007 (ADEQ, 2007).  CQB initiated water 

sampling prior to work plan approval while ADEQ was commenting on the Work Plan and CQB 

was responding to their comments.  Although groundwater monitoring was started in February 

2008, reporting was suspended pending completion of discussions with ADEQ and revisions to 

the Work Plan.   Revision 1 of the Work Plan was submitted to ADEQ on July 3, 2008 and 

stipulated reporting of groundwater monitoring results for the first and second quarters of 2008 

in a single report.  HGC prepared this groundwater monitoring report on behalf of CQB. 

 

1.1 Scope of Groundwater Monitoring 
 

The scope of the groundwater monitoring program is described in Section 3.3.2 of the 

Work Plan (HGC, 2008a).  Groundwater monitoring for Task 2.2 consists of water elevation 

measurement and collection of groundwater samples from wells in the vicinity of the CTSA. 
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During the second quarter 2008, three measuring point elevation surveys were completed 

for wells that had a measurable water level.  Gilbert Technical Services, Inc. (GTS) conducted 

the initial well survey, and Arizona Land Specialists, Inc. (ALS) conducted the two following 

surveys.  Copies of the survey reports completed by GTS and ALS are included as Appendices 

B.1 and B.2, respectively. 
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1.1.1 Groundwater Monitoring for Task 2.2 
 

The Work Plan identifies two purposes for the groundwater monitoring program required 

in Task 2.2: regional monitoring and plume monitoring.  Regional monitoring is set on a semi-

annual basis during the first and third quarters of 2008 to characterize regional hydrologic 

conditions and any seasonality in water elevations.  Samples for regional monitoring are 

analyzed for a suite of major element constituents to characterize general water quality 

conditions in addition to sulfate. 

 

Plume monitoring is conducted quarterly at wells that are proximal to the sulfate plume in 

order to track the plume’s location in the aquifer.  Samples for plume monitoring are analyzed 

for sulfate only.  This report presents the results of regional and plume monitoring conducted 

during the first and second quarters of 2008. 

 

Table 1 lists wells identified in the Work Plan for quarterly and semi-annual monitoring, 

their availability for sampling in the first and second quarters of 2008, and their sampling status.  

Also included in Table 1 are wells that were sampled and analyzed for sulfate during the well 

inventory investigation (HGC, 2008b) and wells added to the plume and regional monitoring 

program due to accessibility and favorable location.  Figure 1 presents a generalized geology 

map of the study area and well locations where data were collected during this reporting period. 

 

Pursuant to the Work Plan, HGC and CQB contacted owners of wells identified for 

sampling in the Work Plan in order to obtain access for sampling.  Overall, the response of well 
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owners was favorable and allowed inspection and sampling of most identified wells.  As 

described in Table 1, not all owners responded to the request for sampling and not all wells were 

suitable for sampling and water level measurements.  In many cases, alternate wells were 

identified in lieu of wells that were unsuitable for sampling. 

 

Analytical data for monitoring during the first and second quarters of 2008 were obtained 

from three sources:  HGC, Arizona Water Company (AWC), and Naco Sanitary District (NSD).  

In the first and second quarters of 2008, HGC collected groundwater samples at wells identified 

in Table 1 of the Work Plan, at potential drinking water supply wells identified by the well 

inventory investigation, and at wells identified by the well inventory for monthly sulfate analysis 

for evaluation of potential interim action.  AWC provided data for groundwater samples 

collected from their wells during the first and second quarters 2008 and NSD provided data for 

groundwater samples collected from their wells during the first quarter of 2008 for inclusion in 

this report. 

 

Groundwater sampling and analysis methods used by HGC are described in the Quality 

Assurance Project Plan (QAPP) contained in Appendix F of the Work Plan (HGC, 2008a).  

Results of groundwater monitoring for Task 2.2 are presented in Section 2. 
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2. GROUNDWATER MONITORING RESULTS 
 
 

2.1 Results of Monitoring for Task 2.2 
 
 

Analytical results and groundwater elevation data for the first and second quarters of 

2008 are tabulated in Table 2 and Table 3, respectively.  Figures 2 and 3 show the concentrations 

of dissolved sulfate in the wells sampled in the first and second quarters of 2008, respectively.  

Figures 4 and 5 show groundwater elevations in the first and second quarters of 2008, 

respectively.  Groundwater elevations were calculated using the depth to water measurements 

made under static (nonpumping) conditions for all wells shown. Tables 2 and 3 include results 

for sulfate monitoring at drinking water supply well by the wells identified inventory (HGC, 

2008b). 

 

2.2 Quality Assurance/Quality Control Review 
 

Pursuant to Section 6.4 of the QAPP, data verification reports were prepared for quality 

assurance and quality control purposes.  The data verification report for data collected by HGC 

during the first quarter of 2008 is included in Appendix A.  Appendices B and C provide data 

verification reports for samples collected by HGC during the second quarter of 2008. 

 

Analytical laboratory reports for samples collected by HGC in the first and second 

quarters of 2008 are provided in portable document format on the compact disc in Appendix D.  

Copies of groundwater sampling forms for samples collected by HGC are in Appendix E. 
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As determined by the analytical data verification review, all data for samples collected in 

the first and second quarters of 2008 by HGC are of acceptable quality for use in the aquifer 

characterization being conducted pursuant to the Work Plan. 
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3. DISCUSSION 
 
 

This data report provides the results of groundwater monitoring conducted in the vicinity 

of the CTSA for the first and second quarters of 2008.  The purpose of the groundwater 

monitoring was twofold:  (1) to delineate the location of the sulfate plume and (2) to characterize 

the sulfate concentration and groundwater elevation in the regional aquifer. 

 

During the first quarter 2008, groundwater samples were collected from 68 plume and 

regional area wells and depth to water measurements were collected at 46 wells as presented in 

Table 1.  During the second quarter 2008, groundwater samples were collected from 61 plume 

area wells and depth to water measurements were collected at 54 wells. 

 

Groundwater samples and water level measurements were not collected from all the wells 

identified in the Work Plan for a variety of reasons, including owner limitations on access, 

unsuitable well construction, inability to contact the owner, obstruction in well, or a well no 

longer existing.  The specific reason(s) for not sampling these wells are provided in Table 1.  In 

some cases, alternate wells were identified and sampled as described in Table 1.  Overall, 

groundwater monitoring conducted during the first and second quarters of 2008 is deemed to 

have met the objectives of identifying the location of the sulfate plume from CTSA and 

providing  water quality and potentiometric data in the vicinity of the CTSA. 
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3.1 Hydrogeologic Setting 
 

Water quality samples have been collected from wells completed in three principal water-

bearing units in the area:  basin fill, Morita Formation, and Glance Conglomerate.  Figure 1 

shows that the Morita Formation and Glance Conglomerate outcrop on the east side of the study 

area.  The Morita Formation consists of red to buff siltstone and sandstone.  The Glance 

Conglomerate is a polymictic conglomerate with a silty to sandy matrix.  The Morita Formation 

and Glance Conglomerate are indurated bedrock.  The basin fill unconformably overlies the 

bedrock units and consists of unconsolidated sand and gravel except in zones of cemented 

caliche.  The bedrock units are believed to be transected by at least two faults; the northeast 

trending Black Gap fault and the northwest trending Abrigo fault.  East of the Black Gap fault 

the basin fill is largely unsaturated and groundwater occurs in the Morita Formation and Glance 

Conglomerate.  West of the Black Gap fault the basin fill is saturated and comprises a key 

aquifer overlying the Morita Formation and Glance Conglomerate.  The results of monitoring 

need to be considered in the context of the hydrogeologic setting of the study area to interpret the 

apparent spatial distribution of sulfate and the patterns of groundwater elevation.  Table 4 

provides the well completion depth, screen interval, and screened lithology data for study area 

wells. 

 

3.2 Sulfate Distribution 
 

The results of groundwater monitoring show the lateral and vertical extent of the sulfate 

plume in the study area as defined by the 250 mg/L sulfate concentration contour.  The 

distribution of sulfate can appear complex in plan maps because the sulfate plume is three 
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dimensional and plume water can be underlain or overlain by groundwater with lower sulfate 

concentrations.  For this reason, some wells in the apparent footprint of the plume can display 

low sulfate concentrations relative to nearby wells constructed at higher elevation that are within 

the plume. The lateral and vertical distributions of sulfate are discussed below.   

 

3.2.1 Lateral Distribution of Sulfate 
 

Figures 2 and 3 are contour maps showing the areal distribution of sulfate in the first and 

second quarters 2008, respectively.  The sulfate concentration contours on Figures 2 and 3 are 

inferred based on the maximum sulfate concentration at locations where closely spaced wells 

display different concentrations. As discussed in Section 3.2.2, low concentrations of sulfate 

occur in shallow and deep wells above and below the plume. Thus, the lateral extent of the 

plume is not the same at all depths.  

 

Based on the sulfate concentration data the sulfate plume extends to the southwest from 

the vicinity of the former evaporation pond to the vicinity of Naco and to the south to the vicinity 

of Bisbee Junction.  The groundwater monitoring data indicate that the sulfate plume extends 

over an area of approximately 2.8 miles by 3.6 miles and is confined primarily to the basin fill 

and Morita Formation.  West of the Black Gap fault the sulfate plume is contained primarily 

within the basin fill.  East of the fault, where the basin fill is largely unsaturated, the sulfate 

plume is within the Morita Formation and possibly Glance Conglomerate.   
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3.2.2 Vertical Distribution of Sulfate 
 
 

Evaluation of the vertical distribution of sulfate is based on sampling data for wells 

located in close proximity but completed at different elevations in the aquifer or in different 

aquifer units.  Two patterns are observed with respect to the vertical distribution of sulfate.  First, 

some wells completed in the uppermost few tens of feet of the basin fill aquifer have lower 

concentrations than wells completed at deeper portions of the basin fill.  Second, the sulfate 

plume in certain areas is observed to be underlain by groundwater with lower concentrations of 

sulfate.  Examples of the vertical distribution of sulfate are discussed below. 

 

In the first quarter 2008, sulfate appears to be stratified in the vicinity of wells POOL and 

TM-14 NELSON screened at different depths in basin fill on the west end of the study area.  

POOL was completed at a total depth of 313 feet below ground surface (ft bgs) and screened 

from 213 to 300 ft bgs while TM-14 NELSON was completed at 215 ft bgs and screened from 

165 to 215 ft bgs.  Thus, the POOL sample represents groundwater approximately 100 feet 

deeper in the basin fill than the TM-14 NELSON sample.  At the time of sampling, TM-14 

NELSON represented groundwater from the upper several feet of the basin fill aquifer.  Sulfate 

concentrations in POOL and TM-14 NELSON were 134 mg/L and 32.9 mg/L, respectively, in 

the first quarter of 2008 (Figure 2).  These data indicate that sulfate concentrations were stratified 

with the higher concentration at greater depths in the basin fill at this location.  This pattern of 

sulfate distribution could not be verified in the second quarter of 2008 because TM-14 NELSON 

was dry. 
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Sulfate stratification between the basin fill and the Morita Formation along Purdy Lane 

near Naco is displayed between wells FRANCO, GARNER 557, and HOBAN screened in basin 

fill and nearby wells GARNER 635 and TM-19A screened in Morita Formation.  Sulfate 

concentrations in the basin fill wells FRANCO, GARNER 557, and HOBAN were 670 mg/L, 

123 mg/L, and 510 mg/L, respectively, in the first quarter of 2008 (Figure 2).  Sulfate 

concentrations in Morita Formation wells GARNER 635 and TM-19A were 37.8 mg/L and 56.1 

mg/L, respectively.  These data indicate that the underlying Morita Formation exhibits sulfate 

concentrations approximately an order of magnitude lower than concentrations in the basin fill at 

that location.  A similar relationship was observed in the second quarter of 2008 (Figure 3). 

 

Stratification of sulfate is also present in wells BF-01 and TM-02A west of the former 

evaporation pond.  Well BF-01 is completed to a depth of 400 ft bgs and is screened across the 

basin fill, Morita Formation, and Glance Conglomerate, although the water levels in the first and 

second quarters of 2008 indicate that the basin fill is probably unsaturated.  BF-01 had sulfate 

concentrations of 1320 mg/L and 1450 mg/L in the first and second quarters 2008, respectively.  

Well TM-02A is located approximately 500 feet south of BF-01 and is screened from 825 to 925 

ft bgs in the Morita Formation and Glance Conglomerate.  TM-02A had sulfate concentrations of 

12.3 mg/L and 14.7 mg/L in the first and second quarters 2008, respectively.  The sulfate 

concentrations in the Glance Conglomerate at TM-02A are approximately two orders of 

magnitude lower than those in the overlying Morita Formation and Glance Conglomerate at that 

location. 
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3.3 Groundwater Elevation 
 

Groundwater elevations for the first quarter and second quarter 2008 are shown on 

Figures 4 and 5, respectively.  In the second quarter of 2008 a larger number of water level 

measurements were collected over a larger area than in the first quarter because of the progress 

made identifying well owners and gaining access to various properties between the first and 

second quarters. 

  

In general, groundwater elevations decrease from north to south east of the Black Gap 

fault in the region between the Bisbee airport and Bisbee Junction, and from east to west across 

the central portion of the study area west of the Black Gap fault.  Comparison of the first quarter 

2008 water elevations with those observed in the second quarter (Table 3) indicates no 

substantive difference in groundwater elevations and only minor differences in the apparent 

groundwater flow directions indicated by water level data.  Thus, the water level measurements 

were repeatable between the two sampling events. 

 

The water level relationships are relatively complex due to the multiple 

hydrostratigraphic units monitored and the complicated structural geology of the area.  The 

apparent hydraulic gradient is steeper east of the Black Gap fault where groundwater is in 

bedrock units of the Morita Formation and Glance Conglomerate than is the hydraulic gradient 

west of the fault where groundwater is in basin fill.  The higher hydraulic gradient is probably 

due to a lower average hydraulic conductivity in the bedrock compared to basin fill.  The 

apparent groundwater flow direction east of the Black Gap fault is southerly to the vicinity of 

Bisbee Junction and then westerly.  Convergent groundwater flow is suggested by the V-shaped 
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contours pointed in the upgradient direction in the vicinity of Bisbee Junction.   West of the 

Black Gap fault, the apparent hydraulic gradient is shallower than east of the fault and the 

apparent groundwater flow direction is westerly.  In the vicinity of Naco, the hydraulic gradient 

appears to steepen and there is a suggestion of convergent groundwater flow beneath Greenbush 

Draw.  

 

The relationship between water levels east and west of the Black Gap fault is uncertain 

due to the different apparent hydraulic gradients and groundwater flow directions, the variability 

of water level data east of the Black Gap fault, and the scarcity of monitoring points between 

Bisbee Junction and the Black Gap fault.  The variability of water levels east of the Black Gap 

fault is indicated by the large differences in water elevation (sometimes up to several hundred 

feet) between wells in relatively close proximity to one another.  This variability in water 

elevation is particularly evident in the Bisbee Junction area in the second quarter of 2008 and in 

the area of the SUNBELT well east of the former evaporation pond in the first and second 

quarters.  The variability of water elevations east of the Black Gap fault indicates that the 

hydraulic properties of the bedrock are heterogeneous and that certain portions of the bedrock 

may not be hydraulically connected.  The heterogeneity in hydraulic properties in bedrock is 

probably due to the restriction of groundwater flow to permeable features such as permeable 

beds, bedding planes, or fracture systems which are not uniformly distributed throughout the 

area.   

 

Anomalous water elevations are also observed west of the Black Gap fault at the SRC 

and BURKE wells in the northwest portion of the study area.  According to well driller logs, 



 

CQB 1stQt & 2nd Qt 08 GW Rpt. 
H:\872000\REPORTS\CQB Groundwater Report.doc 
July 30, 2008 

14 

wells SRC and BURKE are screened in a shale bedrock at depths greater than 600 ft bgs.  The 

water level in SRC and BURKE are anomalously low compared to the levels in wells that appear 

to be in basin fill and/or Morita Formation one mile to the south.  The existing data suggest that 

the SRC and BURKE wells are within a hydrostratigraphic unit with a poor hydraulic connection 

to the aquifers to the south. 

 

Although complex, the water level data provide important information on the direction 

and magnitude of hydraulic gradients which control the direction and movement of the sulfate 

plume.  The results also display the effects of aquifer heterogeneities that need to be accounted 

for in the site conceptual model.  This discussion of water level data is preliminary and will be 

verified by ongoing monitoring and augmented with data being collected by other Work Plan 

tasks.   
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TABLES 



TABLE 1
Summary of Groundwater Monitoring For First and Second Quarters 2008

Water Level 
Measured?

Water Quality 
Sample 

Collected?

Water Level 
Measured?

Water Quality 
Sample 

Collected?

AWC 03 616585 Arizona Water Company Plume 269 ND YES YES YES Q1 and Q2 2008 Water quality data provided by Arizona Water Company

AWC 05 590620 Arizona Water Company Plume 1183 ND YES YES YES Q1 and Q2 2008 Water quality data provided by Arizona Water Company

BF-01 539783 CQB Plume 400 YES YES YES YES Water quality samples collected in March and May 2008

BIMA 577927 Bisbee Municipal Airport Plume 465 NO YES YES YES
Water quality samples collected in February and May 2008; unable to collect water level Q1 2008 
due to obstruction

BULLARD 602134 Bullard Plume 300 NO NO NO NO Well not operational, unable to collect water levels due to obstruction

BURKE 212268 Burke Plume 781 NO YES YES YES
Water quality sample collected in February and April 2008; unable to collect water level Q1 2008 
because depth to water greater than 500 feet

COB MW-1 903992 City of Bisbee Plume 420 YES YES YES YES Water quality samples collected in February and May 2008

COB MW-2 903984 City of Bisbee Plume 170 YES YES YES YES Water quality samples collected in February and May 2008

COB WL 593116 City of Bisbee Plume 150 YES YES YES YES Water quality samples collected in February and May 2008

COOPER 623564 Cooper, Teresa Plume 325 NO YES NO YES
Water quality samples collected in February and May 2008, no access to well casing for water 
level measurements

COOPER C 637069 Cooper, Charles Plume 220 YES YES YES YES Water quality samples collected in March and May 2008

CROWLEY 510298 Crowley Plume 788 NO NO NO NO Dry

DODSON 644927 Dodson Plume 200 NO YES YES YES
Water quality samples collected in February and May 2008; unable to collect water level Q1 08 
because sounder diameter too large for access port

GARNER 557 558557 Garner Plume 300 YES YES YES NO
Water quality sample collected in February 2008; well identified for water level measurements 
only

GARNER 635 1 587635 Garner Plume 680 YES YES YES YES Water quality samples collected in February and May 2008

GGOOSE 546 628546 Galloping Goose Properties Plume 800 NO NO NO NO Well not operational, unable to obtain water levels due to obstruction

GGOOSE 547 628547 Galloping Goose Properties Plume 800 NO NO YES YES
Generator power provided to collect water quality sample in May 2008; no access to well casing 
for water level measurement Q1 2008

GL-03 539782 CQB Plume 820 NO YES YES YES
Water quality samples collected in March and May 2008, unable to collect water level Q1 2008 
because depth to water greater than 500 feet

GREGG 630852 Gregg Plume ND NO NO NO NO Dry

HULL 584 606854 Hull Plume 25 NO NO NO NO Unable to locate well

MILLER 340 641340 Miller Plume 200 NO NO NO NO Dry

MILLER 341 641341 Miller Plume 100 NO NO NO NO Dry

NWC 02R 562944 Naco Water Company Plume 312 ND ND ND ND
Naco Water Company has agreed to provide data but was unable to do so by the time of report 
preparation

NWC 03R 203321 Naco Water Company Plume 312 ND ND ND ND
Naco Water Company has agreed to provide data but was unable to do so by the time of report 
preparation

NWC 04 CAP 627685 Naco Water Company Plume 379 NO NO NO NO Well Capped

NWC 05 627696 Naco Water Company 2 Plume 175 ND ND ND ND No data

OSBORN 643436 Osborn Plume 150 NO YES YES YES
Water quality samples collected in March and May 2008; unable to collect water level Q1 08 due to 
obstruction

PARRA 576415 Parra Plume 355 NO YES YES YES
Water quality samples collected in February and May 2008; unable to collect water level Q1 2008 
due to obstruction

ROGERS 803 641803 Rogers, Ernest D Plume 140 YES YES NO YES
Water quality samples collected in February and May 2008; unable to collect Q2 2008 water levels 
due to obstruction

TM-02 522573 CQB Plume 640 NO NO NO NO Pump intake above water level; unable to collect water levels due to obstruction

TM-02A 522574 CQB Plume 925 YES YES YES YES Water quality samples collected in February and May 2008

TM-03 522575 CQB Plume 200 YES NO YES YES Pump repairs completed Q2 2008; water quality sample collected in May 2008

TM-06 MILLER 522695 Miller Plume 200 YES YES YES YES Water quality samples collected in February and May 2008

TM-07 522576 CQB Plume 350 NO YES NO YES
Water quality samples collected in March and May 2008, unable to obtain water level 
measurements due to obstruction

TM-10 USBP 522696 U.S. Border Patrol Plume 290 NO NO NO NO Owner declined participation

TM-11 PIONKE 522815 Pionke Plume 160 NO NO NO NO Dry

TM-13 MILLER 522698 Miller Plume 200 NO NO NO NO Dry

Casing or
Well Depth

(feet)

Q1-2008 Monitoring

Status
Monitoring 

Purpose
Well Name

ADWR 55 
Registry No.

Owner

WELLS FOR QUARTERLY MONITORING

Q2-2008 Monitoring
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TABLE 1
Summary of Groundwater Monitoring For First and Second Quarters 2008

Water Level 
Measured?

Water Quality 
Sample 

Collected?

Water Level 
Measured?

Water Quality 
Sample 

Collected?

Casing or
Well Depth

(feet)

Q1-2008 Monitoring

Status
Monitoring 

Purpose
Well Name

ADWR 55 
Registry No.

Owner

Q2-2008 Monitoring

TM-16 522578 CQB Plume 115 YES YES YES YES Water quality samples collected in February and May 2008

TM-17 522700 CQB Plume 200 NO NO NO NO Dry

TM-19 522580 CQB Plume 700 NO NO NO NO Dry

TM-19A 522581 CQB Plume 210 YES YES YES YES Water quality samples collected in February and May 2008

TM-41 562555 CQB Plume 210 NO NO NO NO Dry <4580 ft amsl

TM-42 562554 CQB Plume 250 YES YES YES YES Water quality samples collected in February and May 2008

TVI 875 568875 Turquoise Valley, Inc. Plume 330 NO YES NO YES
Water quality samples collected in February and May 2008, no access to well casing for water 
level measurements

WEED 544535 Weed Plume 320 NO YES NO YES
Water quality samples collected in February and May 2008, no access to well casing for water 
level measurements

WEISKOPF 641802 Weiskopf Plume 200 YES YES YES YES Water quality samples collected in February and May 2008

COB WL ABND 570012 City of Bisbee Regional 148 NO NO NO NO Well Abandoned

CONNOR 516399 Connor Regional 220 NO NO NO NO Well Abandoned

EAST 599796 East Regional 125 YES YES YES YES Water quality samples collected in February and May 2008

GALLANT 502527 Gallant Regional 190 YES YES NO NO Water quality sample collected in February 2008

MILLER 342 641342 Miller Regional 200 NO NO NO NO Dry

NSD 02 527587 Naco Sanitary District Regional 120 NO YES NO ND Q1 2008 Water quality data provided by Naco Sanitary District

NSD 03 527586 Naco Sanitary District Regional 100 NO YES NO ND Q1 2008 Water quality data provided by Naco Sanitary District

NWC 01 627682 Naco Water Company 2 Regional 215 ND ND ND ND No data

NWC 06 575700 Naco Water Company Regional 410 ND ND ND ND
Naco Water Company has agreed to provide data but was unable to do so by the time of report 
preparation

PALMER 819 578819 Palmer Regional 220 NO YES NO YES
Water quality samples collected in February and May 2008, no access to well casing for water 
level measurements

POWER 624535 Power Regional 100 YES YES NO NO Water quality sample collected in February 2008

TM-05 MILLER 522694 Miller Regional 160 NO NO NO NO Dry

TM-08 SWAN 522817 Swan Regional 817 NO YES NO YES
Water quality samples collected in February and May 2008, unable to collect water level 
measurements because depth to water greater than 500 feet

TM-12 MILLER 522697 Miller Regional 175 NO NO NO NO Dry

TM-14 NELSON 522816 Nelson Regional 215 YES YES NO NO Water quality sample collected in February 2008; well dry Q2 2008

TM-15 MILLER 522699 Miller Regional 325 YES YES YES YES Water quality samples collected in February and May 2008

TM-43 564729 CQB Regional 830 YES YES NO NO Water quality sample collected in March 2008

TM-43A 564726 CQB Regional 215 YES YES NO NO Water quality sample collected in March 2008

TM-43B 565004 CQB Regional 215 YES YES NO NO Water quality sample collected in March 2008

TM-45 564728 CQB Regional 520 NO NO NO NO Dry

WALKER 200393 Walker Regional 120 YES YES NO NO Water quality sample collected in February 2008

ANDERSON 613396 Anderson Well Inventory 236 YES YES YES YES Water quality samples collected in February and May 2008

AWC 02 616586 Arizona Water Company Plume 330 ND YES YES YES Q1 and Q2 2008 Water quality data provided by Arizona Water Company

AWC 04 616584 Arizona Water Company Plume 250 ND YES YES YES Q1 and Q2 2008 Water quality data provided by Arizona Water Company

BANKS 986 647986 Banks Well Inventory 435 NO YES NO YES
Water quality samples collected in February and May 2008; unable to collect water level 
measurements due to obstruction

BANKS 987 647987 Banks Well Inventory 339 YES NO YES YES Well identified for water level measurements only

BARTON 010 085010 Barton Plume 300 NO NO YES NO Well not operational; identified Q2 2008 for water level measurements only

BARTON 919 644919 Barton Plume 130 NO NO YES NO Well not operational; identified in Q2 2008 for water level measurements only

WELLS FOR SEMIANNUAL MONITORING

ADDITIONAL WELLS SAMPLED FOR Q1-08 AND Q2-08 MONITORING THAT WERE NOT IDENTIFIED IN THE WORK PLAN
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TABLE 1
Summary of Groundwater Monitoring For First and Second Quarters 2008

Water Level 
Measured?

Water Quality 
Sample 

Collected?

Water Level 
Measured?

Water Quality 
Sample 

Collected?

Casing or
Well Depth

(feet)

Q1-2008 Monitoring

Status
Monitoring 

Purpose
Well Name

ADWR 55 
Registry No.

Owner

Q2-2008 Monitoring

BLOMMER 633472 Blommer Well Inventory 380 NO YES NO YES
Water quality samples collected in February and May 2008; unable to collect water level 
measurements due to obstruction

CAMPBELL 215509 Campbell Well Inventory 350 YES YES YES NO
Water quality sample collected in February 2008; Well identified for water level measurements 
only

CHAMBERS 629807 Chambers Well Inventory 245 NO YES NO YES
Water quality samples collected in February and May 2008; no access to well casing for water 
level measurements

COB MW-3 906823 City of Bisbee Plume 269 YES YES YES YES Water quality samples collected in February and May 2008

DOUGLASS 791 592791 Douglass Well Inventory 200 YES NO YES NO Well not operational; identified for water level measurements only

DOUGLASS 792 529792 Douglass Well Inventory 200 YES NO YES NO Well not operational; identified for water level measurements only

ENGLUND 565260 Englund Well Inventory 320 YES YES YES YES Water quality samples collected in February and May 2008

EPPELE 641 805641 Eppele Well Inventory 265 YES YES YES YES Water quality samples collected in February and May 2008

FRANCO 500101 Franco Well Inventory 200 NO YES NO YES
Water quality samples collected in February and May 2008; unable to collect water level 
measurements due to obstruction

FULTZ 212447 Fultz Well Inventory 300 NO YES NO YES
Water quality samples collected in February and May 2008; unable to collect water levels because 
sounder diameter too large for access port

GOAR RANCH 610695 Goar Well Inventory 250 YES NO YES NO Well identified for water level measurement only

HOBAN 805290 Hoban Well Inventory 316 YES YES YES YES Water quality samples collected in February and May 2008

HOWARD NR Howard Well Inventory 200 YES YES YES YES Water quality samples collected in February and May 2008

KEEFER 209744 Keefer Well Inventory 245 YES YES YES YES Water quality samples collected in February and May 2008

MCCONNELL 265 539265 McConnell Well Inventory 216 YES YES YES YES Water quality samples collected in February and May 2008

METZLER 35-71891 Metzler Well Inventory 351 YES YES YES YES Water quality samples collected in February and May 2008

MINOR 317 063317 Minor Well Inventory 155 YES NO NO NO
Water level collected in February 2008 when property managed by real estate company; new 
owner declined participation

MOORE 538847 Moore Well Inventory 220 NO YES NO YES
Water quality samples collected in February and May 2008; unable to collect water levels because 
sounder diameter too large for access port

NOTEMAN 212483 Noteman Well Inventory 400 NO YES YES YES
Water quality samples collected in February and May 2008; no access to well casing Q1 2008 for 
water level measurement

NWC 04 627685 Naco Water Company Well Inventory 379 ND ND ND ND
Naco Water Company has agreed to provide data but was unable to do so by the time of report 
preparation

PANAGAKOS 35-76413 Panagakos Well Inventory 200 - - NO YES
Well identified in Q2 2008; water quality sample collected in April 2008; no access to well casing 
for water level measurements

PIONKE 613395 Pionke Well Inventory 300 NO YES NO YES
Water quality samples collected in February and May 2008; no access to well casing for water 
level measurements

POOL 509518 Pool Well Inventory 313 YES YES YES YES Water quality samples collected in February and May 2008

RAMIREZ 216425 Ramirez Well Inventory 300 NO YES NO YES
Water quality samples collected in February and May 2008; no access to well casing for water 
level measurements

RAY 803772 Ray Well Inventory 100 YES YES YES YES Water quality samples collected in February and May 2008

ROGERS E 216018 Rogers, Ernest M Well Inventory 290 NO YES NO YES
Water quality samples collected in February and May 2008; unable to collect water level 
measurements due to obstruction

RUIZ 531770 Ruiz Well Inventory 312 YES YES YES YES Water quality samples collected in February and May 2008

SCHWARTZ 210865 Schwartz Well Inventory 305 YES YES YES YES Water quality samples collected in February and May 2008

SRC 211345
Specialty Restaurants 

Corporation, Inc.
Regional 965 NO NO YES YES Well uncapped Q2 2008; water quality sample collected in April 2008

STEPHENS 808560 Stephens Well Inventory NR - - YES NO Well identified Q2 2008 for water level measurement only

SUNBELT 201531 Sunbelt Marketing, Inc. Plume 380 YES NO YES NO Well not operational, identified for water level measurements only

SWAN NR Swan Well Inventory NR YES YES YES YES Water quality samples collected in February and May 2008

TVI 236 802236 Turquoise Valley, Inc. Plume 222 NO YES NO YES
Water quality sample collected in February 2008, unable to collect water level measurement Q2 
2008 because pump was running

TVI 713 567713 Turquoise Valley, Inc. Well Inventory 200 NO NO YES NO Well identified Q2 2008 for water level measurements only

ZANDER 205126 Zander Well Inventory 280 YES YES YES YES Water quality samples collected in February and May 2008
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TABLE 2
Analytical Results for First and Second Quarter 2008 Grounwater Monitoring 

Well Name
ADWR 55 

Registry No.
Sample Date

Field
pH       

(SU)

Field
SC 

(µS/cm)

Field
Temp 

(deg C)

Sulfate, 
dissolved

Chloride, 
dissolved

Fluoride, 
dissolved

Nitrate as N, 
dissolved

Nitrite as N, 
dissolved

Nitrate/Nitrite as N, 
dissolved

Calcium, 
dissolved

Magnesium, 
dissolved

Potassium, 
dissolved

Sodium, 
dissolved

Total 
Alkalinity

Bicarbonate 
as CaCO3

Carbonate 
as CaCO3

Hydroxide 
as CaCO3

Residue, 
Filterable 
(TDS) @ 

180ºC

TDS 
(calculated)

TDS Ratio 
(measured/ 
calculated)

Sum of 
Anions 
(meq/L)

Sum of 
Cations  
(meq/L)

Cation-
Anion 

Balance (%)

AWC 03 616585 01/07/08 - - - 41 14 - 2.09 - - - - - - - - - - - - - - - -

03/03/08 - - - 38 14 - 2.12 - - - - - - - - - - - - - - - -

05/05/08 - - - 37.3 12.2 - 2.20 - - - - - - - - - - - - - - - -

AWC 05 590620 02/04/08 - - - 13 15 - 1.80 - - - - - - - - - - - - - - - -

04/07/08 - - - 14 14 - 1.94 - - - - - - - - - - - - - - - -

06/02/08 - - - 14.3 15.6 - 1.86 - - - - - - - - - - - - - - - -

BF 01 539783 03/04/08 6.46 2745 21.9 1320 30.4 <0.1 0.92 <0.01 0.92 621.0 100.0 4.5 60.2 610 610 <2 <2 2850 2510 1.14 40.8 42.0 1.4

05/23/08 6.41 2698 18.3 1450 - - - - - - - - - - - - - - - - - - -

BIMA 577927 02/06/08 6.69 1335 22.2 210 105.0 0.1 6.80 <0.01 6.80 224.0 48.4 12.4 65.9 510 510 <2 <2 980 1000 0.98 18.0 18.4 1.1

04/25/08 1 6.37 1521 23.1 190 - - - - - - - - - - - - - - - - - - -

05/13/08 6.58 1489 22.7 195 - - - - - - - - - - - - - - - - - - -

BURKE 212268 02/07/08 7.17 411 23.0 29.5 31.8 0.3 1.83 <0.01 1.83 62.3 22.8 2.8 26.0 212 212 <2 <2 360 311 1.16 5.9 6.2 2.5

04/22/08 7.13 423 27.0 26 11 0.2 2.9 <0.01 2.9 52.1 22.0 2.3 16.9 191.0 191.0 <2 <2 260 - - - - -

COB MW-1 903992 02/22/08 6.93 1401 21.2 720 19.8 0.3 2.33 <0.01 2.33 257.0 64.5 7.7 56.5 217 206 11 <2 1360 1270 1.07 20.2 20.8 1.5

05/20/08 6.88 2050 22.0 980 - - - - - - - - - - - - - - - - - - -

COB MW-2 903984 02/22/08 7.28 417 20.2 41 19.4 0.3 6.49 <0.01 6.49 66.4 9.0 2.1 25.5 168 156 12 <2 340 298 1.14 5.2 5.2 0.0

05/20/08 7.32 490 21.2 40.5 - - - - - - - - - - - - - - - - - - -

COB WL 593116 02/22/08 6.99 919 20.6 90 106.0 0.3 3.91 <0.01 3.91 128.0 34.3 7.2 47.8 280 269 11 <2 650 603 1.08 10.8 11.5 3.1

05/20/08 7.30 1053 21.9 98 - - - - - - - - - - - - - - - - - - -

COOPER 623564 02/14/08 7.02 1892 20.8 33 17.5 0.3 2.82 <0.01 2.82 47.9 13.8 2.2 25.3 163 154 9 <2 270 254 1.06 4.6 4.7 1.1

05/14/08 8.08 419 22.1 34.2 - - - - - - - - - - - - - - - - - - -

COOPER C 637069 03/20/08 6.93 2081 21.3 990 49.0 <0.1 3.09 0.01 3.10 393.0 59.8 6.0 45.0 229 229 <2 <2 1810 1690 1.07 27.0 26.7 0.6

05/05/08 6.78 2139 22.4 990 - - - - - - - - - - - - - - - - - - -

DODSON 644927 02/20/08 7.61 857 17.3 54 129.0 0.3 10.70 <0.01 10.70 111.0 37.5 12.3 41.2 266 252 14 <2 590 598 0.99 10.8 10.8 0.0

05/12/08 7.11 1118 21.1 34.2 - - - - - - - - - - - - - - - - - - -

GARNER 557 558557 02/21/08 6.70 822 20.9 123 14.3 0.2 1.70 <0.01 1.70 62.2 10.2 2.5 58.1 184 171 13 <2 420 394 1.07 6.7 6.5 -1.5

GARNER 635 587635 02/04/08 7.61 479 22.7 37.8 13.7 0.2 1.68 0.01 1.69 39.2 8.2 2.8 65.0 182 182 <2 <2 290 284 1.02 4.9 5.5 5.8

05/05/08 7.26 468 24.9 35.8 - - - - - - - - - - - - - - - - - - -

GGOOSE 547 628547 05/21/08 7.08 856 22.7 199 37.1 0.1 7.14 <0.01 7.14 113.0 32.9 5.5 25.6 194 194 <2 <2 600 561 1.07 9.6 9.6 0.0

GL-03 539782 03/04/08 7.43 417 25.7 20.3 20.3 <0.1 0.75 0.02 0.77 46.7 22.8 2.6 18.7 192 192 <2 <2 260 250 1.04 4.8 5.1 3.0

05/22/08 7.06 647 25.3 43.3 - - - - - - - - - - - - - - - - - - -

OSBORN 643436 02/25/08 7.35 508 22.4 16.4 18.2 0.3 3.76 <0.01 3.76 84.4 15.4 4.3 25.2 275 246 29 <2 370 357 1.04 6.6 6.7 0.8

05/13/08 7.22 576 22.2 17.2 - - - - - - - - - - - - - - - - - - -

PARRA 576415 02/11/08 7.08 1067 21.8 360 33.4 0.1 4.17 <0.01 < 0.04 178.0 50.4 4.4 31.6 177 177 <2 <2 880 783 1.12 12.3 14.5 8.2

05/15/08 7.10 1200 21.8 405 - - - - - - - - - - - - - - - - - - -

ROGERS 803 641803 02/07/08 7.52 455 19.8 138 - - - - - - - - - - - - - - - - - - -

03/20/08 1 7.45 601 18.6 125 13.2 0.2 4.69 0.02 4.71 94.0 11.7 3.0 26.6 148 148 <2 <2 410 383 1.07 6.3 6.9 4.5

04/21/08 1 7.32 552 21.4 128 - - - - - - - - - - - - - - - - - - -

05/08/08 7.14 622 21.2 141 - - - - - - - - - - - - - - - - - - -

TM-02A 522574 03/04/08 8.67 302 22.6 12.3 8.6 0.3 <0.02 0.02 0.02 12.6 5.8 2.2 58.0 155 146 9 <2 190 196 0.97 3.6 3.7 1.4

05/23/08 7.75 321 22.9 14.7 - - - - - - - - - - - - - - - - - - -

TM-03 522575 05/20/08 7.51 778 22.2 110 - - - - - - - - - - - - - - - - - - -

TM-06 MILLER 522695 02/27/08 7.44 457 19.6 13.9 7.1 0.3 0.96 <0.01 0.96 42.2 19.0 1.7 54.3 218 218 <2 <2 310 274 1.13 4.9 6.1 10.9

05/20/08 7.50 506 20.7 32.7 - - - - - - - - - - - - - - - - - - -

TM-07 522576 03/06/08 7.54 726 20.8 22.5 9.0 0.2 3.04 <0.01 3.04 49 15.8 2.0 22.6 142 133 9 <2 220 223 0.10 3.7 4.7 11.9

05/22/08 6.96 385 20.1 22.9 - - - - - - - - - - - - - - - - - - -

TM-16 522578 03/05/08 7.17 1351 20.6 497 28.9 <0.1 6.80 <0.01 6.90 225 51.7 13.4 30.7 205 205 <2 <2 1030 1000 1.03 15.8 17.2 4.2

05/22/08 7.05 1304 20.5 522 - - - - - - - - - - - - - - - - - - -

TM-19A 522581 03/06/08 8.02 240 22.2 56.1 15.4 0.1 0.26 <0.01 0.26 37.9 11.6 3.0 57.7 138 119 19 <2 280 273 1.03 4.3 5.4 11.3

05/22/08 7.36 501 24.0 64.5 - - - - - - - - - - - - - - - - - - -

TM-42 562554 03/05/08 7.10 1342 20.8 482 27.0 0.2 6.55 <0.01 6.55 185 55.8 10.4 37.9 186 186 <2 <2 980 939 1.04 15.1 15.8 2.3

05/22/08 7.05 1270 21.4 483 - - - - - - - - - - - - - - - - - - -

TVI 875 568875 02/21/08 7.28 739 21.1 244 20.1 0.2 2.99 <0.01 2.99 120.0 16.1 2.9 41.1 172 161 11 <2 630 565 1.12 9.3 9.2 -0.5

05/07/08 7.09 833 21.2 250 - - - - - - - - - - - - - - - - - - -

WEED 544535 02/14/08 7.74 323 21.7 11.1 9.0 - 1.72 <0.02 1.72 35.6 14.5 2.2 30.0 168 162 5 <2 230 212 1.08 3.9 4.3 4.9

05/15/08 7.22 365 22.7 12.6 - - - - - - - - - - - - - - - - - - -

WEISKOPF 641802 02/15/08 7.48 1072 20.0 500 33.1 0.2 4.74 <0.01 4.74 218 31.4 4.3 35.7 177 177 <2 <2 1010 950 1.06 15.3 15.2 -0.3

05/07/08 7.10 1251 21.8 483 - - - - - - - - - - - - - - - - - - -

WELLS SAMPLED FOR QUARTERLY MONITORING
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TABLE 2
Analytical Results for First and Second Quarter 2008 Grounwater Monitoring 

Well Name
ADWR 55 

Registry No.
Sample Date

Field
pH       

(SU)

Field
SC 

(µS/cm)

Field
Temp 

(deg C)

Sulfate, 
dissolved

Chloride, 
dissolved

Fluoride, 
dissolved

Nitrate as N, 
dissolved

Nitrite as N, 
dissolved

Nitrate/Nitrite as N, 
dissolved

Calcium, 
dissolved

Magnesium, 
dissolved

Potassium, 
dissolved

Sodium, 
dissolved

Total 
Alkalinity

Bicarbonate 
as CaCO3

Carbonate 
as CaCO3

Hydroxide 
as CaCO3

Residue, 
Filterable 
(TDS) @ 

180ºC

TDS 
(calculated)

TDS Ratio 
(measured/ 
calculated)

Sum of 
Anions 
(meq/L)

Sum of 
Cations  
(meq/L)

Cation-
Anion 

Balance (%)

EAST 599796 02/08/08 7.45 423 19.9 10.6 31.2 0.4 6.3 <0.01 6.3 59.9 24.3 2.5 31.6 227 227 <2 <2 320 325 0.98 6.1 6.4 2.4

05/14/08 7.31 595 20.9 14.8 - - - - - - - - - - - - - - - - - - -

GALLANT 502527 02/11/08 7.46 604 20.2 17.9 12.7 0.2 3.0 <0.01 3.04 106.0 15.9 4.3 25.6 344 344 <2 <2 400 402 1.0 7.8 7.8 0.0

NSD 02 527587 02/05/08 ND ND ND 43 52.5 0.201 <1.0 <0.01 <1.0 - - - - - - - - 388 - - - - -

NSD 03 527586 02/05/08 ND ND ND 70.7 14.1 0.186 3.2 <0.01 3.2 - - - - - - - - 396 - - - - -

PALMER 819 578819 02/14/08 7.91 435 17.5 15.9 11.3 0.4 2.13 <0.01 2.13 31.9 27.1 5.4 50.1 251 235 15 < 2 300 308 1.0 5.8 6.1 2.5

05/13/08 7.92 508 22.9 16.6 - - - - - - - - - - - - - - - - - - -

POWER 624535 02/12/08 7.11 428 18.9 16 6.1 0.1 7.00 <0.01 7.00 95 7.6 3.8 7.4 242 242 <2 < 2 310 312 0.99 5.8 5.8 0.0

TM-08 SWAN 522817 02/13/08 7.63 511 25.2 12.6 32.1 0.3 5.3 <0.01 5.3 43.4 21.4 4.9 35.5 204 204 <2 < 2 310 296 1.1 5.6 5.6 0.0

05/14/08 7.44 480 24.4 12.6 - - - - - - - - - - - - - - - - - - -

TM-14 NELSON 522816 02/08/08 7.64 319 21.6 32.9 12.5 0.3 1.82 <0.01 1.82 56.1 10.0 2.8 23.6 166 166 <2 <2 250 246 1.02 4.5 4.7 2.2

TM-15 MILLER 522699 02/27/08 7.66 344 21.9 14 7.1 0.4 1.56 <0.01 1.56 32.9 18.0 2.0 32.4 183 181 2 <2 220 224 0.98 4.2 4.6 4.5

05/23/08 7.54 371 22.1 14.4 - - - - - - - - - - - - - - - - - - -

TM-43 564729 03/03/08 6.17 2788 19.9 1420 31.0 <0.2 0.99 <0.01 0.99 570 181.0 4.5 42.1 713 713 <2 <2 3000 2680 1.12 45.0 45.0 0.3

TM-43A 564726 03/03/08 8.57 341 21.0 2.1 7.7 0.3 0.04 <0.01 0.04 10.1 5.7 2.2 79.4 217 197 20 <2 250 246 1.02 4.6 4.5 -1.1

TM-43B 565004 03/03/08 6.79 514 20.6 0.7 5.0 <0.1 0.05 0.01 0.06 54.6 23.8 2.9 47.9 338 338 <2 <2 350 338 1.04 6.9 6.8 -0.7

WALKER 200393 02/13/08 7.05 650 20.2 20 4.0 0.2 2.26 <0.01 2.26 117 14.4 3.6 14.3 355 355 <2 <2 440 396 1.11 7.8 7.7 -0.6

ANDERSON 613396 03/20/08 7.25 1176 21.1 431 - - - - - - - - - - - - - - - - - - -

05/05/08 7.03 1231 21.8 452 - - - - - - - - - - - - - - - - - - -

AWC 02 616586 01/07/08 - - - 14 14 - 2.04 - - - - - - - - - - - - - - - -

03/03/08 - - - 16 16 - 2.41 - - - - - - - - - - - - - - - -

05/05/08 - - - 13.3 15.9 - 2.22 - - - - - - - - - - - - - - - -

AWC 04 616584 02/04/08 - - - 18 40 - 2.26 - - - - - - - - - - - - - - - -

04/07/08 - - - 18 45 - 2.28 - - - - - - - - - - - - - - - -

06/02/08 - - - 14.3 48 - 2.18 - - - - - - - - - - - - - - - -

BANKS 986 647986 02/27/08 7.53 980 21.8 44 - - - - - - - - - - - - - - - - - - -

05/12/08 7.40 1021 22.1 65.2 - - - - - - - - - - - - - - - - - - -

BLOMMER 633472 02/05/08 7.43 714 20.2 206 - - - - - - - - - - - - - - - - - - -

04/21/08 1 7.06 753 21.9 201 - - - - - - - - - - - - - - - - - - -

05/15/08 7.16 845 22.2 211 - - - - - - - - - - - - - - - - - - -

CAMPBELL 215509 02/05/08 7.87 823 18.3 211 - - - - - - - - - - - - - - - - - - -

CHAMBERS 629807 03/06/08 7.73 408 17.8 7.7 - - - - - - - - - - - - - - - - - - -

05/05/08 7.15 421 22.1 6 - - - - - - - - - - - - - - - - - - -

COB MW-3 906823 02/28/08 7.39 416 21.0 57.8 16.2 0.2 2.0 <0.01 2.0 62.2 8.9 2.2 25.5 159 159 <2 <2 300 277 1.1 5.0 5.0 0.0

05/20/08 7.56 473 22.3 35.8 - - - - - - - - - - - - - - - - - - -

ENGLUND 565260 02/12/08 6.88 1470 21.6 520 - - - - - - - - - - - - - - - - - - -

05/29/08 7.01 1459 22.0 520 - - - - - - - - - - - - - - - - - - -

EPPELE 641 805641 03/11/08 7.98 646 21.4 21.7 - - - - - - - - - - - - - - - - - - -

05/12/08 7.21 667 21.7 24.7 - - - - - - - - - - - - - - - - - - -

FRANCO 500101 02/06/08 7.47 1301 19.6 670 - - - - - - - - - - - - - - - - - - -

05/05/08 6.93 1557 23.1 680 - - - - - - - - - - - - - - - - - - -

FULTZ 212447 02/27/08 6.76 1827 21.1 152 - - - - - - - - - - - - - - - - - - -

04/21/08 1 6.74 1739 22 137 - - - - - - - - - - - - - - - - - - -

05/14/08 6.88 1532 22.3 131 - - - - - - - - - - - - - - - - - - -

HOBAN 805290 02/27/08 6.93 1359 22.1 510 - - - - - - - - - - - - - - - - - - -

05/07/08 6.88 1532 22.3 670 - - - - - - - - - - - - - - - - - - -

HOWARD NR 03/04/08 7.06 1280 20.4 571 - - - - - - - - - - - - - - - - - - -

05/08/08 6.95 1494 21.0 673 - - - - - - - - - - - - - - - - - - -

KEEFER 209744 02/06/08 7.70 378 19.0 6.8 - - - - - - - - - - - - - - - - - - -

05/06/08 7.19 512 20.3 9 - - - - - - - - - - - - - - - - - - -

MCCONNELL 265 539265 02/20/08 7.21 1435 21.1 720 - - - - - - - - - - - - - - - - - - -

05/06/08 6.77 1668 21.6 737 - - - - - - - - - - - - - - - - - - -

METZLER 35-71891 03/05/08 7.27 1055 21.6 317 - - - - - - - - - - - - - - - - - - -

05/15/08 7.12 1051 22.8 329 - - - - - - - - - - - - - - - - - - -

MOORE 538847 02/20/08 7.69 362 22.2 7.1 - - - - - - - - - - - - - - - - - - -

05/08/08 7.09 432 22.4 7.5 - - - - - - - - - - - - - - - - - - -

NOTEMAN 212483 02/05/08 6.70 1317 19.9 310 - - - - - - - - - - - - - - - - - - -

05/13/08 6.67 1445 23.0 272 - - - - - - - - - - - - - - - - - - -

WELLS SAMPLED FOR SEMIANNUAL MONITORING

ADDITIONAL WELLS SAMPLED THAT WERE NOT IDENTIFIED IN WORKPLAN
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TABLE 3
Groundwater Elevation Data for First and Second Quarter 2008

Well Name ADWR 55 
Registry No. UTM North UTM East Date Measuring Point Elevation 1            

(ft amsl)
Depth To Water

(feet)
Groundwater Elevation

(ft amsl)

ANDERSON 613396 3468816.065 601134.729 03/20/08 4580.34 145.46 4434.88

05/05/08 4580.34 145.84 4434.50

AWC 02 616586 3468565.912 598890.636 4/8/2008 2 4541 116.00 4425.00

AWC 03 616585 3468659.579 599016.359 4/8/2008 2 4531 112.00 4419.00

AWC 04 616584 3468695.167 598999.705 4/8/2008 2 4531 108.00 4423.00

AWC 05 590620 3468526.313 599277.560 4/8/2008 2 4548 284.00 4264.00

BARTON 010 085010 3469047.469 606201.084 05/12/08 4688.95 227.50 4461.45

BARTON 919 644919 3469076.689 606243.850 05/12/08 4692.36 113.71 4578.65

BANKS 987 647987 3469206.175 606981.921 02/27/08 4648.18 208.00 4440.18

05/12/08 4648.18 216.30 4431.88

BF-01 539783 3472151.593 604169.077 03/04/08 4835.23 348.99 4486.24

05/23/08 4835.23 348.80 4486.43

BIMA 577927 3471852.804 606001.245 05/13/08 4802.05 367.31 4434.74

BURKE 212268 3473029.816 602230.087 04/22/08 4856.30 606.55 4249.75

CAMPBELL 215509 3469320.340 606420.836 02/05/08 4694.29 180.60 4513.69

05/13/08 4694.29 181.80 4512.49

COB MW-1 903992 3469889.889 603153.259 02/22/08 4683.26 232.47 4450.79

05/20/08 4683.26 233.12 4450.14

COB MW-2 903984 3468114.836 600973.257 02/22/08 4566.21 122.85 4443.36

05/20/08 4566.21 123.00 4443.21

COB MW-3 906823 3468726.000 599169.225 02/28/08 4538.63 120.84 4417.79

05/20/08 4538.63 125.00 4413.63

COB WL 593116 3472502.012 606357.506 02/22/08 4832.06 56.50 4775.56

05/20/08 4832.06 57.50 4774.56

COOPER C 637069 3468913.011 601349.987 03/04/08 4595.06 155.08 4439.98

05/05/08 4595.06 155.34 4439.72

DODSON 644927 3469063.772 605594.560 05/12/08 4686.34 81.38 4604.96

DOUGLASS 791 592791 3470222.677 607632.993 02/13/08 4703.27 22.11 4681.16

05/13/08 4703.27 24.60 4678.67

DOUGLASS 792 592792 3469829.115 607607.541 02/13/08 4681.73 87.76 4593.97

05/13/08 4681.73 87.21 4594.52

EAST 599796 3468712.215 607076.365 02/08/08 4626.01 50.20 4575.81

05/14/08 4626.01 52.45 4573.56

ENGLUND 565260 3471341.335 602551.286 02/12/08 4733.72 289.47 4444.25

05/29/08 4733.72 288.53 4445.19
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TABLE 3
Groundwater Elevation Data for First and Second Quarter 2008

Well Name ADWR 55 
Registry No. UTM North UTM East Date Measuring Point Elevation 1            

(ft amsl)
Depth To Water

(feet)
Groundwater Elevation

(ft amsl)

EPPELE 641 805641 3469229.942 607165.354 03/11/08 4642.86 29.52 4613.34

05/12/08 4642.86 30.64 4612.22

GALLANT 502527 3468524.363 607769.640 02/11/08 4599.58 28.32 4571.26

GARNER 557 558557 3468962.415 602659.240 02/21/08 4626.44 191.05 4435.39

05/05/08 4626.44 191.28 4435.16

GARNER 635 587635 3468967.902 602665.352 02/04/08 4628.29 193.20 4435.09

05/05/08 4628.29 195.90 4432.39

GGOOSE 547 628547 3469820.260 606256.657 05/21/08 4717.11 220.91 4496.20

GL-03 539782 3472738.941 608379.424 05/22/08 4840.37 660.15 4180.22

GOAR RANCH 610695 3468892.471 602454.751 02/21/08 4631.13 183.90 4447.23

05/05/08 4631.13 188.11 4443.02

HOBAN 805290 3468880.329 601705.848 02/27/08 4597.21 163.05 4434.16

05/07/08 4597.21 163.28 4433.93

HOWARD NR 3468768.622 601281.936 03/04/08 4589.70 150.10 4439.60

05/08/08 4589.70 150.70 4439.00

KEEFER 209744 3468119.015 599879.175 02/06/08 4572.03 134.67 4437.36

05/06/08 4572.03 135.28 4436.75

MCCONNELL 265 539265 3468840.139 601463.094 02/20/08 4600.70 156.15 4444.55

05/06/08 4600.70 156.40 4444.30

METZLER 35-71891 3471381.176 602091.308 03/05/08 4728.53 288.30 4440.23

05/15/08 4728.53 286.53 4442.00

MINOR 317 633317 3468568.043 601172.150 02/12/08 4578.86 135.30 4443.56

NOTEMAN 212483 3471576.400 606053.800 05/13/08 4800.68 339.77 4460.91

OSBORN 643436 3470270.548 607031.823 05/13/08 4711.95 68.65 4643.30

PARRA 576415 3471263.549 602170.716 05/15/08 4727.21 279.78 4447.43

POOL 509518 3470013.823 599683.603 02/20/08 4639.09 204.22 4434.87

05/19/08 4639.09 204.72 4434.37

POWER 624535 3472738.941 608379.424 02/12/08 4840.37 42.30 4798.07

RAY 803772 3469195.147 607083.422 02/15/08 4647.91 40.85 4607.06

05/13/08 4647.91 43.82 4604.09

ROGERS 803 641803 3468417.386 600977.690 02/07/08 4579.02 129.85 4449.17

RUIZ 531770 3471424.219 602857.357 02/05/08 4735.18 293.29 4441.89
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TABLE 3
Groundwater Elevation Data for First and Second Quarter 2008

Well Name ADWR 55 
Registry No. UTM North UTM East Date Measuring Point Elevation 1            

(ft amsl)
Depth To Water

(feet)
Groundwater Elevation

(ft amsl)

05/15/08 4735.18 293.57 4441.61

SCHWARTZ 210865 3468268.057 600811.529 02/08/08 4551.58 121.80 4429.78

05/19/08 4551.58 123.49 4428.09

SRC 211345 3472505.400 599723.300 04/23/08 4807.37 541.10 4266.27

STEPHENS 808560 3469072.799 606981.766 05/13/08 4651.22 44.94 4606.28

SUNBELT 201531 3471735.149 605998.250 02/06/08 4806.52 352.10 4454.42

05/15/08 4806.52 358.97 4447.55

SWAN NR 3470648.298 607378.547 02/13/08 4716.59 26.50 4690.09

05/14/08 4716.59 30.69 4685.90

TM-02A 522574 3472008.794 604152.059 03/04/08 4808.43 346.62 4461.81

05/23/08 4808.43 346.16 4462.27

TM-03 522575 3473711.046 606366.130 03/12/08 4897.85 127.14 4770.71

05/20/08 4897.85 127.40 4770.45

TM-06 MILLER 522695 3468376.658 606055.975 02/26/08 4707.88 158.78 4549.10

05/20/08 4707.88 158.76 4549.12

TM-14 NELSON 522816 3470111.613 599624.302 02/08/08 4643.48 211.79 4431.69

TM-15 MILLER 522699 3471427.504 599617.331 02/27/08 4729.26 294.90 4434.36

TM-16 522578 3469842.199 605588.075 03/05/08 4717.71 81.00 4636.71

05/22/08 4717.71 81.24 4636.47

TM-19A 522581 3469197.426 602458.710 03/06/08 4645.87 199.85 4446.02

05/22/08 4645.87 199.50 4446.37

TM-42 562554 3469104.903 603698.271 03/05/08 4666.67 211.04 4455.63

05/22/08 4666.67 210.98 4455.69

TM-43 564729 3474670.811 605365.062 03/03/08 4971.44 149.05 4822.39

TM-43A 564726 3474661.168 605358.451 03/03/08 4969.95 133.71 4836.24

TM-43B 565004 3474379.892 605814.018 03/03/08 4922.18 64.00 4858.18

TVI 236 802236 3467978.431 600552.215 05/07/08 4561.98 123.30 4438.68

TVI 713 567713 3468412.946 600729.095 05/07/08 4567.22 127.10 4440.12

WALKER 200393 3468577.472 607564.689 02/13/08 4601.55 25.20 4576.35

WEISKOPF 641802 3468658.855 601154.951 02/15/08 4586.89 143.31 4443.58

05/07/08 4586.89 143.90 4442.99

ZANDER 205126 3467998.486 599678.880 02/04/08 4580.94 144.85 4436.09

05/06/08 4580.94 145.33 4435.61

1 Survey Source:  Hydro Geo Chem, Inc.; measuring point = top of well casing
2 Based on digital elevation model (DEM) AWC, Responces to City of Bisbee's Aquifer Protection Permit P-100983 and AZPDES Permit No. AZ0025275 (2006)
ft amsl = feet above mean sea level
UTM = Universal Transverse Mercator Zone 12 Band R
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TABLE 4
Well Completion Depth, Screen Interval, and Screened Lithology

Well Name
ADWR 55 Registry 

No.

Top of Casing 
Elevation                            
(ft amsl)

Total Depth (ft 
bgs)

Screen Interval         
(ft bgs)

Screened Formation 
Lithology

Depth to Morita 
Formation                             

(ft bgs)

Depth to Glance 
Conglomerate                         

(ft bgs)
Comments

ANDERSON 613396 4580.34 236 ND QTbf NA NA No Log

AWC 02 616585 4541 1 330 100-215 QTbf NA NA Geologic Log

AWC 03 616585 4538 1 269 83-269 QTbf NA NA Geologic Log

AWC 04 590620 4531 1 250 ND QTbf NA NA Geologic Log

AWC 05 590620 4548 1 1183 163-603 623-1163 Km / Volcanics 400 No Glance Geologic Log

BANKS 986 647986 ND 445 ND Km 3 31 NA No Log

BANKS 987 647987 4648.18 339 ND Km 3 ND NA No Log

BARTON 010 085010 4688.95 300 180-300 Km 3, 4 ND NA Geologic Log

BARTON 919 644919 4692.36 130 ND QTbf 3 NA NA Geologic Log

BF-01 539783 4835.23 400 325-385 QTbf / Km / Kg 350 380 Geologic Log

BIMA 577927 4802.05 465 345-465 Km 3, 4 ND ND Red Rock, Red Shale

BLOMMER 633472 4735.61 380 ND Km 2 245 NA No Log

BULLARD 602134 4730 3 300 215-300 QTbf NA NA No Log

BURKE 212268 4856.30 781 661-781 Km 150 NA Red shale

CAMPBELL 215509 4694.29 350 20-350 Km 2, 3 ND NA No Log

CHAMBERS 629807 ND 245 ND QTbf NA NA No Log

COB MW-1 903992 4883.26 420 350-410 QTbf NA NA Geologic Log

COB MW-2 903984 4566.21 170 92-152 QTbf NA NA Geologic Log

COB MW-3 906823 4538.63 269 83-269 QTbf NA NA Geologic Log

COB WL 593116 4832.06 150 90-150 Kg 3, 4 No Morita 36 Geologic Log

COOPER 623564 ND 325 ND QTbf NA NA No Log

COOPER C 637069 4595.06 220 ND QTbf NA NA No Log

DODSON 644927 4686.34 200 ND Km ND NA No Log

DOUGLASS 791 592791 4703.27 200 0-200 Kg 3, 4 No Morita 4 Conglomerate

DOUGLASS 792 529792 4681.73 200 0-200 Kg 3, 4 No Morita 4 Conglomerate

EAST 599796 4626.01 125 85-125 Km 3 20 NA Geologic Log

ENGLUND 565260 4733.72 320 260-320 Km 2 ND NA Conglomerate

EPPELE 641 805641 4642.86 265 ND Km 3 ND NA Geologic Log

FRANCO 500101 4620.51 3 200 180-200 QTbf NA NA Geologic Log

FULTZ 212447 ND 300 200-300 Km 3, 4 10 NA Sand, Volcanic

GALLANT 502527 4599.58 190 40-60 80-140 Km 3, 4 5 NA Brown and Red Sandstone

GARNER 557 558557 4626.44 300 180-300 QTbf NA NA Geologic Log

GARNER 635 587635 4628.29 680 580-660 Km 540 NA Geologic Log

GGOOSE 546 628546 4700.51 3 800 ND Km 2 ND ND No Log

GGOOSE 547 628547 4717.11 800 ND Km 2 ND ND No Log

GL-03 539782 4924.31 820 780-820 Kg 4 No Morita 175 Geologic Log

GOAR RANCH 610695 4631.13 250 ND QTbf NA NA No Log

HOBAN 805290 4597.21 316 ND QTbf NA NA No Log

HOWARD NR 4589.7 200 ND QTbf NA NA No ADWR Record

KEEFER 209744 4572.03 245 185-245 QTbf NA NA Geologic Log

MCCONNELL 265 539265 4600.7 216 174-216 QTbf NA NA Geologic Log

METZLER 35-71891 4728.53 351 245-345 Km 2 ND NA No Log

MINOR 317 063317 4578.86 155 ND QTbf NA NA No Log

MOORE 538847 ND 220 180-220 QTbf NA NA Geologic Log

NOTEMAN 212483 4800.68 400 0-400 Km 2 ND ND No Log

NSD 02 527587 4527 5 120 75-115 QTbf NA NA Geologic Log

NSD 03 527586 4515 5 100 55-95 QTbf NA NA Geologic Log

NWC 01 627682 ND 215 ND QTbf NA NA Geologic Log

NWC 02R 562944 4590 1 312 212-312 QTbf NA NA Geologic Log

NWC 03R 203321 ND 312 252-312 QTbf NA NA Geologic Log

NWC 04 627685 4685 1 379 322-462 Km NA NA Geologic Log

NWC 05 627696 4687.71 1 175 ND QTbf NA NA Geologic Log

NWC 06 575700 ND 410 180-340 QTbf NA NA Geologic Log

OSBORN 643436 4711.95 150 122-258 Kg 150 NA Geologic Log

PALMER 819 578819 ND 220 122-258 Km 3, 4 80 NA Geologic Log

PANAGAKOS 35-76413 ND 200 141-200 Km 3, 4 NA NA Geologic Log

PARRA 576415 4727.21 355 255-355 Km 2 ND NA Gravel, Rock, Sand, Clay

PIONKE 613395 ND 300 ND QTbf NA NA No Log

POOL 509518 4639.09 313 213-300 QTbf NA NA Geologic Log

POWER 624535 4840.37 100 60-99 Kg 3 ND ND No Log

RAMIREZ 216425 ND 300 250-300 QTbf NA NA No Log

RAY 803772 4647.91 100 ND Km 3 ND NA No Log

ROGERS 803 641803 4579.02 140 230-290 QTbf 2 NA NA No Log

ROGERS E 216018 ND 290 240-285 QTbf 2 NA NA Brown Rock

RUIZ 531770 4735.18 312 252-312 QTbf / Km 265 NA Redish Brown Sedimentary

SCHWARTZ 210865 4551.58 305 260-305 QTbf NA NA Geologic Log

SRC 211345 4810.12 965 845-965 Km 2 500 NA Red Shale

STEPHENS 808560 4651.22 NR ND Km 2 ND ND No ADWR Record

SUNBELT 201531 4806.52 380 300-380 Km / Kg 2 2 320 Red Clay and Conglomerate

SWAN NR 4716.59 150 38-110 Kg 2 ND ND No ADWR Record

TM-02A 522574 4808.43 925 825-925 Kg 3 345 680 Geologic Log

TM-03 522575 4897.85 200 150-200 Kg NA 32 Geologic Log

TM-05 MILLER 522694 4598.06 3 160 120-160 QTbf 4, 5 NA NA Geologic Log

TM-06 MILLER 522695 4707.88 200 150-200 Km 4, 5 15 NA Geologic Log

TM-07 522576 4768.93 3 350 259-349 Km 4, 5 195 NA Geologic Log

TM-08 SWAN 522817 4725.44 817 757-817 Kg 3 No Morita 60 Geologic Log

TM-11 PIONKE 522815 4573.1 3 160 99-159 QTbf 4, 5 NA NA Geologic Log

TM-12 MILLER 522697 4589.44 3 175 121-171 QTbf 4, 5 NA NA Geologic Log

TM-13 MILLER 522698 4617.29 3 200 140-200 QTbf 4, 5 NA NA Geologic Log

TM-14 NELSON 522816 4643.48 215 165-215 QTbf 4, 5 NA NA Geologic Log

TM-15 MILLER 522699 4729.26 325 260-320 Km 4, 5 220 NA Geologic Log

TM-16 522578 4717.71 115 65-115 Km 3, 4, 5 40 NA Geologic Log

TM-19A 522581 4645.87 210 585-695 Km 3, 4 535 NA Geologic Log

TM-41 562555 4774.58 210 145-200 Km 4 95 NA Geologic Log

TM-42 562554 4666.67 250 180-240 Km 4 65 NA Geologic Log

TM-43 564729 4971.44 830 720-800 Km 4 170 NA Geologic Log

TM-43A 564726 4969.95 215 130-190 QTbf / Km 4 150 NA Geologic Log

TM-43B 565004 4922.18 215 150-190 Km 4 80 NA Geologic Log

TVI 236 802236 4561.98 222 ND QTbf NA NA No Log

TVI 713 567713 4567.22 200 80-144 QTbf 2 NA NA Geologic Log

TVI 875 568875 ND 330 166-320 QTbf NA NA Geologic Log

WALKER 200393 4601.55 120 80-100 Km 3, 4 18 NA Geologic Log

WEED 544535 4675 3 320 280-320 Km / Kg 270 317 Geologic Log

WEISKOPF 641802 4586.89 200 ND QTbf 2 NA NA No Log

ZANDER 205126 4580.94 280 220-260 QTbf NA NA Geologic Log

ADWR = Arizona Department of Water Resources
ft amsl = feet above mean sea level
ft bgs = feet below ground surface
QTbf = Quaternary-Tertiary basin fill
Km = Cretaceous Morita Formation
Kg = Cretaceous Glance Conglomerate
ND = No Data
NA = Not Applicable
NR = No Record
35-70000 = ADWR 35 Database
1 Based on USGS topographic map
2 Formation estimated based on well completion depth and lithology of nearby wells
3 Based on Well Depth and Geology Map, Hayes and Landis (1964)
4 Based on Well Drillers Report to ADWR (1994)
5 Based on Geologic Log in Phelps Dodge, Aquifer Protection Permit Application, Cochise County, Arizona.  (1990)
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APPENDIX A 
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APPENDIX B 
 

SECOND QUARTER 2008 
DATA VERIFICATION REPORT 





































































































 

 

APPENDIX D 
 

ANALYTICAL REPORTS FROM ACZ LABORATORIES, INC. 
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