
 

 

 

Homestake Mining Company of California 
560 Anaconda Road, Route 605 North 

Milan, New Mexico 87021 
April 11, 2019 

Mr.  Mark Purcell 
Superfund Division (6SF) 
U.S. Environmental Protection Agency - Region 6 
1445 Ross Avenue, Suite 1200 
Dallas, TX  75202 
 
Re:  Grants Reclamation Project 
 DRAFT 2019 Background Investigation Work Plan 
 Response to Agency Comments 
 

Dear Mark,  

Please find enclosed responses to agency comments received on April 2nd, 2019 in respect to the 
DRAFT 2019 Grants Reclamation Project Background Investigation Work Plan.  Agency 
comments on the Work Plan are shown in italics, followed by HMC responses in blue.  If you 
have questions or comments, please contact me at (775) 397-7215, or at dlattin@barrick.com 

 

Respectfully, 

 
Daniel Lattin, P.E. 
Project Evaluation Manager 
Homestake Mining Company of California 
 
 
 
 
 
 
 
 



 

 

 

1. The location of paired alluvial monitoring wells to be constructed along the electrical resistivity 
tomography(ERT) transects should be agreed upon by Homestake, EPA and NMED after 
reviewing the ERT cross sections. 
 
Acknowledged.  A meeting will be scheduled with EPA and NMED to discuss the location of the 
boreholes prior to installation. 

 
2. The total number of paired alluvial monitoring wells to be constructed should be agreed upon by 

Homestake, EPA, and NMED after the ERT cross-sections are reviewed. Homestake has proposed 
two well pairs in the Work Plan. However, EPA and NMED believe that 2-3 additional well pairs 
may be needed for the investigation once the geometry of the San Mateo Creek (SMC) paleo-
channel is delineated by the ERTs. Based on previous detailed mapping by Homestake and EPA of 
the base of alluvium structure, there may be multiple troughs and ridges that define the paleo-
channel, including a central deep trough or channel at a depth of over 30 meters below ground 
surface. There may be significant variations in the mineralogy and hydraulic properties of the 
sediments and water quality across such a channel geometry. 
 
Acknowledged. A meeting will be scheduled with EPA and NMED to discuss the number of 
boreholes prior to installation. 

 
3. The lengths of the two planned ERT transects that span the alluvial channel should be extended 

outward from that shown on Figure 4 of the Work Plan so that the imaging depths are great 
enough to clearly delineate the alluvium/bedrock contact at the edges of the paleo-channel where 
there is known saturation. In the ERT cross-section example provided in the Work Plan (Exhibit 
1), the transect is extended approximately 60 meters beyond the point where the maximum imaging 
depth is shown (both to the south and north) to allow clear delineation of the top of bedrock. For 
the northern most ERT transect shown on Figure 4, such an extension is needed to clearly image 
the top of bedrock at monitoring wells DD and ND (located at the western and eastern edges of the 
transect). For the southern ERT transect, an extension is needed on the western end to delineate 
top of bedrock as well as verify or refute the paleo-channel trough mapped by EPA (see Figure 
A4-7, Phase 2 San Mateo Creek basin ground water study).  
 
The ERT lines will extend sufficiently to accommodate the intersection of target wells (DD and 
ND) with the base of alluvium, though a deviation in ERT path near ND due to a buried gas 
pipeline may result in imaging just south of ND (~20-30 feet).  

 
4. Work Plan: Section 3 Lithological Assessment and Installation of Monitoring Wells, page 13, 

paragraphs two and three: 
 
The CSM for sources of uranium, local and regional scales, needs to provide more technical 
detail regarding the association of uranium with fluvial fine-grained sediments versus 
regionally-derived uranium associated with coarse-grain sediments. Uranium concentrations 
in sediments will be higher with fine-grained particles due to adsorption onto larger surface 
areas and mineralogy (clay minerals and Fe-Mn (oxy)hydroxides coatings). Dissolved 
uranium present in mine discharge water upstream of the Homestake NPL site may 
contribute to dissolved uranium present in alluvial ground water upgradient from the site.  
 



 

 

The association of uranium with fine-grained sediments in many alluvial sediment systems within 
mineralized areas is well documented in the peer-reviewed literature. The goal of this work is to 
better understand the role of mineralogy and lithology and their contribution to uranium in 
groundwater.  

 
 

5. Work Plan Appendix A: Sampling and Analysis Plan - Section 3.2 Lithological Assessment and 
Installation of Additional Wells:  
 

a. Page 10: Consider adding paste pH and oxidation and reduction potential (ORP), sulfate, 
carbonate, and phosphate to leachate analyses using soil/sediment.  

 
Paste pH can be conducted on solid samples; we will discuss with the analytical lab the 
feasibility of performing paste ORP (this is a non-standard analysis – performing an ORP 
measurement on the bench-top may limit the ability to discern ORP changes as iron and 
sulfides oxidize (if the ORP changes are subtle and atmospheric oxygen overwhelms the 
measurement)).  

 
Sulfate, carbonate, and phosphate will be added to leachate analyses where possible and where 
there is adequate sample volume available for these analyses. The most applicable steps of the 
sequential selective extraction to perform this on will be Step 1 (water soluble) and Step 2 
(exchangeable). Step 1 will oxidize any sulfide minerals (resulting in sulfate formation) and 
liberate any soluble carbonates and phosphates. Step 2 will liberate any of these anions that are 
exchangeable from the sediment by chloride. The other extraction steps introduce reagents that 
will interfere with the analyses of these constituents or may result in the formation of hydrogen 
sulfide gas (e.g., Step 5, organic bound) due to the addition of acids. 

 
b. Page 12: Consider determining effective distribution coefficients (Kd) using leachate 

results from selective sequential extraction tests. This information along with the leachate 
results can be used to quantify adsorption capacity of sediments. Different Kd values for 
uranium are associated with various extraction steps.  

 
A Kd can be calculated using leachate results from the SSE.  

 
c. It would be useful to include non-contaminated sediments with the selective sequential 

extraction tests to represent sample controls.  
 

These samples will be collected in the background area of the site and are non-contaminated 
sediments. Samples from the unsaturated zone will be subjected to the same analysis.  

 
d. Mass flux of uranium and other solutes needs to be evaluated using solute concentrations 

multiplied by ground water flow rates. This will help quantify areas where most of 
uranium and solute transport occurs versus secondary transport zones associated with less 
permeable sediments in the alluvial groundwater.  

 
We will evaluate methods to determine the mass flux of uranium within the aquifer based upon 
the results of the groundwater sampling and data obtained related to uranium content of the 
different sediment types.  

 



 

 

e. Replace magnesium exchange capacity with calcium exchange capacity to quantify 
exchangeable uranium and calcium. Calcium concentrations exceed magnesium 
concentrations in ground water and are most likely associated with sediments.  

 
Magnesium salts are far more soluble than calcium salts. There is some concern that calcium 
salts would interact with sediments in precipitation and other reactions, rather than simply 
cationically exchanging. Magnesium removes this concern. We will evaluate further the use of 
calcium chloride in Step 2 (exchangeable).  
 
f. Measure concentrations of total organic carbon/dissolved organic carbon in leachates 

associated with extraction step 5 (organic bound).  
 

Ammonium acetate is used to extract the organic fraction, so carbon analyses will be greatly 
affected by the reagents themselves and are not recommended as it will be too difficult to 
differentiate carbon in the sample as organic carbon from the carbon from to acetate extractant. 
Total organic carbon content of the soil will be determined separately using a combustion 
method (LECO induction furnace).  

 
6. Section 3.3 – Ground Water Sampling, page 14: 

 
Provide information on the type of ORP electrode used to allow conversion of ORP to Eh 
(mV of V) in ground water samples. 
 

The electrode used during groundwater sampling will be recorded.  
 
 

7. Section 3.4 – Ground Water Analyses, page 15: 
 

Add TOC/DOC, dissolved Fe(II)/Fe(III), and total phosphate-P to ground water to the 
analyte list. 
 

TOC and DOC will be added to the groundwater analysis suite.  
Sampling staff will use a ferrous iron HACH kit in the field to measure ferrous iron. This can 
be used in conjunction with total iron analytical results to calculate Fe(III) by difference.  
Total phosphate-P will be added to the analytical suite for groundwater. 
 

 


