
   
 
        Sierrita Operations 
           Environment, Land & Water Department 
           6200 W Duval Mine Road 
           PO Box 527 
           Green Valley, AZ 85622-0527 
 

June 4, 2020 
 
Electronic Mail and Hand Delivery 
 
 
Ms. Joey Pace, Project Manager  
Arizona Department of Environmental Quality 
Voluntary Remediation Program 
1110 W. Washington St. 
Phoenix, AZ 85007 
 
RE:  Request for Administrative Closure  

Freeport-McMoRan Sierrita Inc, Green Valley, Arizona 
Voluntary Remediation Program - VRP Site Code: 100073-03  

 
Dear Ms. Pace: 
 
The Arizona Department of Environmental Quality (ADEQ) Voluntary Remediation Program 
(VRP) issued Approval of the Final Baseline Human Health Risk Assessment1 (BHHRA) and 
Permission to Proceed with Request for Administrative Closure2 both on March 17, 2020.  ADEQ 
concluded that although Freeport-McMoRan Sierrita Inc. (FMSI) has not met the statutory 
requirements necessary to request a No Further Action in soil, FMSI has completed all of the 
objectives specified in the ADEQ-approved 2015 BHHRA Work Plan and the ADEQ-approved 
BHHRA.   
ADEQ stated the following in footnote 3 in the Permission to Proceed with Request for 
Administrative Closure3:   

Based on the uses evaluated in the BHHRA, ADEQ would require an intuitional control in 
the form of a Declaration of Environmental Use Restriction (DEUR) to maintain the uses 
predicted. However, the VRP is not requiring a DEUR for these EAs given the entirety of 
the FMI Sierrita Mine remains an active mine with strict controls in place to prevent 
trespass and residential construction. As such, placing a deed restriction (the DEUR) on 
the mine provides no additional protection to human health and the environment. The 
VRP has determined there is no benefit to requiring a DEUR on an active mine where use 
will not change until the mine moves into post-closure and other regulatory requirements 
take effect. 

  

 
1 ADEQ 2020a.  Approval of the Final Baseline Human Health Risk Assessment.  March 17. 
2 ADEQ 2020b.  Permission to Proceed with Request for Administrative Closure.  March 17. 
3 ADEQ 2020b.  Permission to Proceed with Request for Administrative Closure.  March 17. 
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As such, ADEQ stated that FMSI may proceed with requesting Administrative Closure for the 
human health risks associated with current and/or future outdoor commercial/industrial workers, 
future trespassers, or future construction workers within the following exposure areas (EAs) 
evaluated within the BHHRA and shown on Figures 1 through 4: 

• The Former Copper Leach Electrowinning and Regeneration (CLEAR) Plant EA, 
including4: 
 - Former CLEAR Plant 
 - Former Evaporation Pond 
 - Old D Pond 

• The Former Esperanza Mill EA, including: 
 - Former Esperanza Mill 
 - Former C Pond and C Pond Spoils 
 - Former Raffinate Pond 
 - Former Laydown Yard. 

The contaminants of concern (COCs) in soil and sediment evaluated in the BHHRA include 
arsenic, copper, lead, molybdenum, radium-226, radium-228, uranium-235, and uranium-238.  In 
addition to the COCs, additional contaminants of potential concern (COPCs) were also evaluated 
as part of the BHHRA. These soil and sediment COPCs include antimony, barium, beryllium, 
cadmium, chromium, cobalt, manganese, mercury, nickel, selenium, thallium, and zinc. As part 
of data evaluations completed prior to and during development of the BHHRA, these COPCs were 
screened out and, therefore, not included as COCs with regards to the BHHRA.  

ADEQ concluded that based on the review and findings 56, that FMSI has shown the following: 

1) There are no risks to human health associated with current and/or future outdoor 
commercial/industrial workers, future trespassers, or future construction workers from 
the soil and sediment for the COCs or additional COPCs.   

2) There is no evidence of a threat to surface water from the COCs/COPCs emanating from 
the EAs evaluated in the BHHRA.   

3) There is no evident threat to groundwater from the COCs/COPCs emanating from the 
EAs evaluated in the BHHRA.   

ADEQ stated in Section 3 (a) of the Permission to Proceed with Request for Administrative 
Closure 7 the following: 

 
4 Former E Pond is located within the southern portion of the Former CLEAR Plant subarea (Figures 1 and 2) and 
was included in the BHHRA. The Former E Pond was associated with the CLEAR Plant process and is an APP-
regulated subarea that is misidentified in the APP as the Old D Pond.  It is FMSI’s intent to maintain the terminology 
of “Old D Pond” in the APP, close it under the APP and, therefore, Former E Pond as labelled “Old D Pond” in the 
APP is not included in the request for Administrative Closure.  
5 ADEQ 2020a.  Approval of the Final Baseline Human Health Risk Assessment.  March 17. 
6 ADEQ 2020b.  Permission to Proceed with Request for Administrative Closure.  March 17. 
7 ADEQ 2020b.  Permission to Proceed with Request for Administrative Closure.  March 17. 
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Antimony exceeded the default GPL of 35 milligrams per kilogram (mg/kg) in two surface 
samples collected at the Former CLEAR Plant EA and in one surface sample at the Former 
Esperanza Mill EA. FMI did not calculate an alternative GPL for antimony, as synthetic 
precipitation leaching procedure data was not collected. Antimony was characterized to 
below the default GPL in numerous subsurface samples in both EAs, suggesting the limited 
number of samples containing antimony were isolated and located at or near surface only. 
Furthermore, antimony has not been detected in groundwater above the Arizona Water 
Quality Standard (AWQS) of 0.006 mg/L with the exception of well TW-2008-10, which is 
located upgradient of the EAs investigated in the BHHRA, and is related to monitoring 
associated with Bailey Lake14 and Raffinate Pond #215. As such, the VRP does not consider 
antimony a source of potential impact to groundwater emanating from the EAs investigated 
in the BHHRA. 

The approved Data Gaps Work Plan8 proposed that confirmation soil samples be collected from 
the former CLEAR Plant and former Raffinate Pond specifically to derive a site-specific 
alternative groundwater protection level (GPL) for antimony. These samples were collected in 
June 2016 even though the laboratory data were never formally submitted to ADEQ because the 
Work Plan had been put on hold. A site-specific alternative GPL of 200 mg/kg was calculated 
based on these data, and no samples exceeded this value. Therefore, as additional support to 
ADEQ’s findings in support of Administrative Closure9, these data corroborate that antimony is 
not a source of potential impact to groundwater emanating from the areas investigated. A summary 
of the sampling and analysis is included in Attachment 1. 
Therefore, based on these findings, FSMI is requesting Administrative Closure for the COCs and 
COPCs for which there has been shown no risk to surface water, groundwater, nor the human 
health risks associated with current and/or future outdoor commercial/industrial workers, future 
trespassers, or future construction workers within the above referenced EAs.  Table 1 summarizes 
the key findings from the BHHRA, including the excess lifetime cancer risks and hazard indices 
developed based on site-specific data.  Table 2 includes the default and site-specific alternative 
GPLs for lead and antimony.   
FMSI understands that when ADEQ issues the Administrative Closure, this will close out VRP 
requirements for FMSI to conduct any further evaluation of the potential for human health risks 
associated with current and/or future outdoor commercial/industrial workers, future trespassers, 
and/or future construction workers within the EAs referenced above. 
  

 
8 Arcadis 2015.  Data Gaps Work Plan. October 8. 
9 ADEQ 2020b.  Permission to Proceed with Request for Administrative Closure.  March 17 





 

 

 

 

TABLES 
 



Receptor Shallow Soil/Sediment Shallow and Deep Soil/Sediment

Current Scenario

Site-Specific Outdoor Commercial/Industrial Worker ELCR = 8×10-5; HI=0.3 Not applicable

Future Scenario

Site-Specific Outdoor Commercial/Industrial Worker ELCR = 8×10-5; HI=0.2 ELCR = 9×10-5; HI=0.2

Hypothetical Construction Worker Not applicable ELCR = 8×10-6; HI=0.6

Hypothetical Adolescent Trespasser ELCR = 2×10-6; HI=0.04 ELCR = 2×10-6; HI=0.03

Receptor Shallow Soil/Sediment Shallow and Deep Soil/Sediment

Current Scenario

Site-Specific Outdoor Commercial/Industrial Worker ELCR = 9×10-5; HI=0.3 Not applicable

Future Scenario

Site-Specific Outdoor Commercial/Industrial Worker ELCR = 9×10-5; HI=0.3 ELCR = 8×10-5; HI=0.2

Hypothetical Construction Worker Not applicable ELCR = 8×10-6; HI=0.9

Hypothetical Adolescent Trespasser ELCR = 2×10-6; HI=0.07 ELCR = 2×10-6; HI=0.05

Note:

BHHRA - baseline human health risk assessment.

COC - contaminant of concern.

ELCR - excess lifetime cancer risk.

HI - hazard index.

USEPA - United States Environmental Protection Agency.

Table 1. Human Health Risks and Hazard Indices for Receptor Exposure to COCs in Soil/Sediment at the Exposure 
Areas Evaluated in the BHHRA 

1. The Former Copper Leach Electrowinning and Regeneration (CLEAR) Plant Exposure Area (EA) includes the Former CLEAR Plant,
Former E Pond, Former Evaporation Pond, and the Old D Pond. The COCs in soil/sediment for the Former CLEAR Plant EA include

arsenic, copper, lead3, radium-226, radium-228, uranium-235, and uranium-238.

2. The Former Esperanza Mill EA includes the Former Esperanza Mill, the Former C Pond and C Pond Spoils, the Former Raffinate Pond,

and the Former Laydown Yard. The COCs in soil/sediment for the Former Esperanza Mill EA include arsenic, lead3, molybdenum, radium-
226, radium-228, uranium-235, and uranium-238.

3. In accordance with USEPA guidance, lead exposure was evaluated in the BHHRA using the USEPA's Adult Lead Model (ALM). Based
on the ALM, exposures to lead in soil/sediment at the Former CLEAR Plant EA and the Former Esperanza Mill EA are not likely to result
in adverse health effects in current/future outdoor commercial/industrial workers, future construction workers, or future trespassers.

Former CLEAR Plant Exposure Area 1

Former Esperanza Mill Exposure Area 2



Constituent
Default GPL

mg/kg
Site-Specific Alternate GPL

mg/kg

Lead 290 25,556

Antimony 35 200

Note:

GPL - Groundwater Protection Level

mg/kg - milligram per kilogram

Table 2. Alternate Groundwater Protection Levels (GPLs) for Lead and Antimony in 
Soil/Sediment in the Exposure Areas 
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Data Gaps Soil Assessment Activities for Antimony 
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Phoenix 
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Ms. Joey Pace 
Project Manager 
Voluntary Remediation Program 
Arizona Department of Environmental Quality 
1110 West Washington Street 
Phoenix, AZ 85007 

Subject: 

Data Gaps Soil Assessment Activities for Antimony 
Freeport-McMoRan Sierrita Mine, Green Valley, Arizona; Site Code – 100073-03 

 

Dear Ms. Pace: 

Arcadis U.S., Inc. (Arcadis) has prepared this letter report on behalf of Freeport-
McMoRan Sierrita Inc. to present the results of supplemental soil assessment 
activities performed at the Freeport-McMoRan Sierrita Mine, Voluntary 
Remediation Program (VRP) Site Code – 100073-03, in Green Valley, Arizona 
(the Site). This work was performed in accordance with the revised Data Gaps 
Work Plan dated October 8, 2015 and the Quality Assurance Project Plan 
(QAPP) and Field Sampling Plan (FSP) addenda therein1, as well as the QAPP 
and FSP addenda prepared by URS2. The initial site characterization activities 
for the VRP were performed in 2008 and 2009. Following these activities, the 
data were assessed, and data gaps were identified in the Groundwater 
Investigation Report3 and in the Arizona Department of Environmental Quality’s 
(ADEQ’s) comments on the Groundwater Investigation Report4. The Data Gaps 
Work Plan summarized these data gaps and identified supplemental site 
characterization activities in each investigation area. During a meeting on August 
3, 2017, the decision was made by ADEQ that the groundwater investigation and 
sampling work that was identified to be conducted in the Data Gaps Work Plan 
was no longer required by the VRP.  This letter discusses additional activities 

 
1 Arcadis. 2015. Data Gaps Work Plan. Freeport-McMoRan Sierrita Inc., Green Valley, Arizona. October 8. 
2 URS. 2008. Addendum to Sampling & Analysis Plan (SAP) & Quality Assurance Project Plan (QAPP), Voluntary Remediation 
Program (VRP), Freeport-McMoRan Sierrita Green Valley, Arizona. Prepared for Freeport-McMoRan Sierrita Inc. September.  
3 Arcadis. 2013. Voluntary Remediation Program Groundwater Investigation Report, Sierrita Mine, Green Valley, Arizona. 
December.  
4 ADEQ. 2014. Letter from Danielle Taber, ADEQ to John Broderick, Sierrita – Comments to Freeport-McMoRan on the 
Groundwater Investigation Report dated April 11, 2014. Freeport-McMoRan Sierrita Inc., Green Valley, Arizona VRP Site Code 
100073-03. 

ENVIRONMENT 
 
 
Date: 

May 14, 2020 
 
Contact: 

Katy Brantingham 
 
Phone: 

602-797-4523 
 
Email: 

Katy.Brantingham@ 
arcadis.com 
 
Our ref: 

30008737 
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performed to address the soil data gaps identified for the Central Investigation Area that were completed 
prior to the August 3, 2017 meeting. 

Three soil samples collected during the 2008-2009 VRP activities in the Central Investigation Area 
yielded exceedances of the default antimony groundwater protection level (GPL) of 35 milligrams per 
kilogram (mg/kg). One of the samples (EM-17) was collected in the Former Raffinate Pond subarea, 
located on Figure 1, and two of the samples (CP-1 and CP-2) were collected in the Former Copper Leach 
Electrowinning and Regeneration (CLEAR) Plant, subarea, located on Figure 2. All samples that yielded 
exceedances of the default GPL were collected at a depth of 0.25 feet below ground surface (feet bgs).  

On June 23, 2016, Arcadis collected two confirmation samples from the vicinity of each previous GPL 
exceedance (six samples total) to a depth of 0.25 feet bgs. The samples were analyzed for total and 
synthetic precipitation leaching procedure (SPLP) antimony according to United States Environmental 
Protection Agency Methods 6010C and 6020A, respectively. The analysis was performed by SVL 
Analytical laboratory in Kellogg, Idaho, an Arizona Department of Health Services (ADHS) certified 
laboratory, license number AZ0538.  

The sample locations are presented on Figures 1 and 2, the analytical results are provided on Table 1 
and laboratory analytical report is provided in Attachment 1. The sample locations were initially located 
using a handheld GPS, staked and later surveyed by the Sierrita Mine surveyor, with the coordinates 
provided in Table 1. A photo log of each of the sampled locations is provided in Attachment 2.  

The confirmation samples collected at the Former Esperanza Mill Area in the vicinity of former sampling 
location EM-17 had total antimony concentrations of 9.4 mg/kg and 120 mg/kg, the second sample 
(EM17-SO2) exceeded the default GPL of 35 mg/kg for antimony.  The antimony SPLP results were 
0.00072 and 0.00097 milligrams per liter (mg/L) which are below the Arizona aquifer water quality 
standard (AWQS) for antimony of 0.006 mg/L.    

The confirmation samples collected in the vicinity of the Former CLEAR Plant sampling location CP-1 had 
total antimony concentrations of 6.1 mg/kg and 37.6 mg/kg, the second sample (CP1-SO2) exceeded the 
default GPL for antimony. The antimony SPLP results were 0.00023 and 0.00025 mg/L which are below 
the AWQS for antimony of 0.006 mg/L.    

The confirmation samples collected in the vicinity of the Former CLEAR Plant sampling location CP-2 had 
total antimony concentrations of 1.8 mg/kg and 3.2 mg/kg, where both concentrations were below the 
default GPL for antimony.  The antimony SPLP results were 0.00079 and 0.00065 mg/L which are below 
the AWQS for antimony of 0.006 mg/L.   A duplicate sample was collected at location CP2-S02 with the 
results within acceptable limits. 
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A site-specific alternate GPL of 200 mg/kg was calculated for antimony as shown in Table 1.  All of the 
samples that exceeded the default GPL for antimony of 35 mg/kg did not exceed the site-specific 
alternate GPL of 200 mg/kg.  Therefore, antimony is not a source of potential impact to groundwater 
emanating from the areas investigated.   

Sincerely, 

Arcadis U.S., Inc. 

 

 

 
Kathryn Brantingham 
Associate Vice President/CPM3 

Copies: 

William Hart, Freeport-McMoRan Sierrita Inc. 
David Gossen, Freeport-McMoRan 

Enclosures: 

Tables 

1 Antimony Concentrations in Soil and GPL Calculations 

Figures 

1 Former Esperanza Mill Soil Sample Locations, June 2016 

2 Former CLEAR Plant Soil Sample Locations, June 2016 

 

Attachments 

1 Laboratory Analytical Report 

2 Photographic Log 









































Attachment 2 
Photographic Documentation 

Page 3 of 3 

Photo: 5 

Description: CLEAR 
Plant CP-2 sampling 
Locations S02 and S01 
Looking Towards 
Northwest  

Photo: 6 

Description: CLEAR 
Plant CP-2 sample 
Location S02 Looking 
Towards South 
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