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Dear Mr. Linton: 
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M. McCarthy, Barrick, Toronto, Ontario (electronic copy) 
C. Burton, Barrick, Henderson, Nevada (electronic copy) 
R. Whicker, ERG, Albuquerque, New Mexico (electronic copy) 
G. Hoffman, Hydro-Engineering, Casper, Wyoming (electronic copy) 
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Response to Request for Additional Information (RAI) 
Zeolite Water Treatment System License Amendment 

Preface 

The following presents HMC's responses to RAis from the NRC concerning."2eolite Water Treatment 
System License Amendment". Each RAI from the NRC is shown in italics, followed by HMC's response. 

RAI#l 

Please submit NRC Form 313 for the Zeolite Water Treatment System License Amendment Request as part 
of the HMC response to these RA!s. 

HMC Response 

Attachment 1 contains the NRC Form 313 for this amendment. 

RAI#2 

Please update Section 4. 0 of the license amendment request to provide the specific requested changes_ to 
License Condition 35 that would be implemented with this license amendment request. 

HMC Response 

License Condition 35 is not being proposed to be changed except for the addition of 35F to add the 
operation of the zeolite treatment systems. Therefore, no changes are proposed for Conditions 35A 

. through 35E. The following-is the proposed License Condition 35F text. 

F. Operate the zeolite water treatment systems located. on the Large Tailings Pile (LTP) as described 
in the December, 2017 and May, 2019 submittals, including all monitoring and mitigation 
requirements specified therein. 

RAI#3 

HMC should discuss the extent to which leakage of acidic solutions during zeolite regeneration could 
affect contaminant release from the underlying materials in the LTP. This could include calculations 
showing that conservative estimates of leakage volumes and contaminant leachate concentrations are not 
risk significant. 

HMC Response 

The regeneration (regen) process involves loading of a cell with highly acidified (low pH) water once 
during each regeneration cycle followed by evacuation or possibly displacement of the low pH water 
by rinsing water. The low pH water should normally be in a cell or a train of cells for roughly one day 
_during a regeneration cycle. The following discussion and estimation of leakage impact uses a 
generalized hypothetical leakage rate for a complete train in the 1200 gpm zeolite system (12002) and 
300 gpm zeolite system (3002) and does not assume leakage is occurring from a specific cell or 
combination of cells. There is presently no indication of leakage from the cells, so the following 
analysis is hypothetical and is intended to be conservative. 

With the assumption of one day of residence time for the low pH re gen solution for a train leaking at a 
rate of 5 gpm, the leakage volume from that train would be only 7,200 gallons for each regen cycle. 
With the assumption that the four trains for the 12002 and the 300Z are regenerated once every 45 days, 
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this would equate to a composite leakage rate of approximately 0.5 gpm of the low pH regeneration 
water for the entire system. It should be noted that the postulation of a leakage rate of 5 gpm occurring 
in each of the five trains is very conservative. The HDPE liner in the cells has been held in contact with 
the compacted subgrade since the cells were filled with zeolite, so there has been no movement by wind 
or wave action that would cause further damage to a defect, tear or puncture in the liner. Additionally, 
with the liner held in contact with the compacted subgrade, the leakage rate would be restricted by the 
permeability of the subgrade material. Tailings water levels are measured routinely and the current 
declining trend in water level would be expected to change if a significant leak developed from the 
zeolite cells. Water levels in the tailings monitoring wells near the zeolite systems have continued to 
gradually decline since 2015 and do not indicate a leak from the zeolite cells. 

In the LTP beneath the 1200Z and 300Z, there is a thick zone of partially saturated tailings or material 
placed during the windblown tailings cleanup and this material is very alkaline and would easily buffer 
the acidic regen water as it migrates to the tailings water level. The typical pH of the regeneration 
solution will range from slightly less than 2.0 to slightly over 3.0 standard units (s.u.). Typical pH in 
tailings well samples ranges from 8.5 to 10 s.u. and the tailings were produced with an alkaline leach 
milling process so the pH of any leakage from the zeolite cells would likely be buffered by the partially 
saturated tailings within a short distance below the zeolite system cells. Leakage water would then mix 
with the resident L TP tailings water which contains higher concentrations of constituents of concern 
(COCs). As presented in Section 3 of the 2018 Annual Performance Report (APR), the estimated 
average uranium, molybdenum and selenium concentrations in the tailings during 2018 were 5 .32, 13 .35 
and 0.12 mg/L respectively. Molybdenum, selenium and COCs other than uranium (e.g. Ra-226, Ra-
228, Th-230) are not present in the zeolite feed water at concentrations greater than the corresponding 
site standards and generally will not accumulate in the zeolite. Uranium is the COC that would be 
expected to be present at significantly elevated concentrations in the regeneration water because it is 
the constituent that has accumulated during the zeolite treatment operation. Concentrations of sulfate 
and TDS will also be elevated in the regeneration water because of the acid addition. The uranium, 
sulfate and TDS concentrations in the leakage water would likely be fairly similar to those in the residual 
LTPwater. 

The water balance analysis presented in Section 3.2 of the 2018 APR indicated a discharge from the 
LTP of approximately 28.8 gpm during 2018 with 20 gpm occurring as seepage and 8.8 gpm occurring 
as discharge to the toe drains. This total L TP discharge rate is large in comparison to the hypothetical 
leakage rate of regeneration water equivalent to 0.5 gpm. Therefore, a potential leakage of the 
regeneration water into the L TP tailings should not impact the concentrations in the L TP water and 
would not be expected to have the potential to significantly change the L TP seepage water quality or 
rate of seepage to the alluvial aquifer. 

RAl#4 

Clarify whether the exceedances highlighted in the Pilot Study Performance Data spreadsheets are 
indicative of effluent streams going to the Evaporation Ponds or the Post Treatment Tank. If these effluent 
streams were ·transferred to the Post Treatment Tank, HMC should discuss: (1) how these exceedances 
occurred, (2) the likelihood of these exceedances occurring in the future, and (3) the resultant impact to 
meeting License Conditions 35B and 35C. 

HMC Response 
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The zeolite treated water in 2016 through 2018 was discharged to the Post Treatment Tank (PTT) and 
has been presented in Table 2.1-5 in the 2016 Annual Performance Report (APR) and Table 2.1-6 in 
the 2017 and 2018 APR. The exceedances that occurred are highlighted in the tables in the AP Rs and 
in a composite tabulation for the three year period included in this response. In the following discussion, 
there is a general discussion of the exceedances and the combination of treated and fresh waters 
followed by discussion of the exceedances occurring in 2018, 2017 and 2016. The presentation of the 
most recent exceedances first illustrates that operational changes and procedures implemented to avoid 
exceedances have been effective. 

Many of the exceedances of site standards occurred after regeneration of a train, large changes in the 
flow to a train, disturbance of the zeolite during maintenance or repair, or other disruption of normal 
operation. The regeneration procedure has been refined to produce a more uniform fluid distribution 
during regeneration and subsequent rinsing. These refinements include the potential to directly inject 
acid into the regeneration feed stream to the base of a cell using either the acid injection pump(s) or a 
direct injection port, and this results in better mixing and uniformity in the regeneration solution. As 
described in the response to RAI #5, the regeneration tanks have also been upgraded and this allows the 
option of mixing regeneration solution in the tanks before discharging to the cell(s). These refinements, 
along with additional field water quality measurement after operational changes, should significantly 
reduce the likelihood of a future site standard exceedance. 

The "compliant" zeolite effluent is discharged to the PTT, where it is combined with compliant treated 
water from the Reverse Osmosis (RO) treatment system as well as fresh water that is compliant. It is 
this combined compliant water stream from the PTT that is discharged and re-introduced to the aquifer 
system, individual treatment system streams are not individually discharged or released. This 
combination of streams can effectively mitigate the impact of minor and transient non-compliant 
effluents from either the zeolite or Reverse Osmosis (RO) treatment systems being discharged to the 
PTT. This combined discharge stream is monitored on the downstream side of the PTT as sampling 
location SP2. 

The zeolite treated water in 2018 only exceeded the site standard for molybdenum from the 300Z for 
the September 13 sample with a value of 0.186 mg/1. A field molybdenum meter is now in use to 
periodically check the molybdenum concentration in the zeolite systems, the RO Plant, and SP2. The 
measured field molybdenum value of 0.19 mg/I supports the laboratory value. Some repair work was 
done in the 300Z cells prior to the sample collection in September and the disturbance of the zeolite 
may have resulted in the higher concentration. The addition of the field molybdenum measurement 
should allow early detection of a treatment problem relative to molybdenum and allow an operational 
adjustment, as it did in this case. The molybdenum concentration for the SP2 September integrated 
sample of the water that was injected into the groundwater was 0.012 mg/I, indicating that the higher 
concentration in the 300Z treated water did not result in exceedance of the molybdenum site standard 
in the PTT injection water. The following tabulation presents the exceedances occurring in the zeolite 
effluent in the left side of the table. The right side of the table presents the analytical results for the 
integrated monthly SP2 sample taken from the PTT during the period where the exceedance occurred 
in the zeolite effluent. 
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ZEOLITE TREATED WATER EXCEEDANCE AND ASSOCIATED SP2 RESULTS 
2eolite SP2 

r 2 018 
Sample Point I u I Mo I 504 I TDS I Ra226+ Sample Point I u 1 Mo I 504 I TDS I Ra226+ 

Name Date I (mg/I) I (mg/I) I (mg/I) I (mg/I) I Ra228 Name Date I (mg/I) I (mg/I) I (mg/I) I (mg/I) I Ra228 
I 0.16 I 0.1 I 1500 I 2734 I 5 standard I 0.16 l 0.1 I 1500 I 2734 I 5 

3002 9/13/2018 I I 0.186 I I I SP2 9/28/20181 I 0.012 I I I 

-~-
1.017 

Sample Point Ra226+ Sample Point Ra226+ 
Name Ra228 Name Date Ra228 

5 Standard 5 

3002 SP2 3 24 2017 
6.5 5 30 2017 0.8 

Sample Point Ra226+ Sample Point Ra226+ 
Name Ra228 Name Date Ra228 

5 Standard 5 
12002 Trains 

SP2 
3&4 5.5 5/30 2017 0.8 

' ':2.016 ,, \ 
.. /' ,, 

Sample Point u Mo S04 TDS Ra226+ Sample Point u Mo S04 TDS Ra226+ 
Name Date (mg/I) (mo/I) (mo/I) (mo/I) Ra228 Name Date (mo/ll (mo/ll (mo/I) (mo/I) Ra228 

0.16 0.1 1500 2734 5 Standard 0.16 0.1 1500 2734 5 

2/20/2016 0.351 3/3/2016 0.0586 
2/21/2016 0.358 3/3/2016 0.0586 
2/23/2016 . 0.271 3/3/2016 0.0586 

3002 2/25/2016 0.225 10.8 SP2 3/3/2016 0.0586 1.23 
4/26/2016 0.12 5/2/2016 0.03 
6/10/2016 0.222 1520 6/14/2016 0.124 NM 
8/2/2016 0.447 0.13 8/16/2016 0.145 0.05 
8/17/2016 0.277 8/30/2016 0.062 

Sample Point Ra226+ Sample Point Ra226+ 
Name Date Ra228 Name Date Ra228 

5 Standard 5 

12002 Trains 
SP2 8/16/2016 

1&2 11 30 2016 
5.46 11 30/2016 -0.64 

Sample Point Ra226+ Sample Point Ra226+ 
Name Date Ra228 Name Date Ra228 

5 Standard 5 

12002 Trains 
3&4 8 2 2016 SP2 8 16 2016 

1111 2016 11/30 2016 
NOTE: NM = NOT MEASURED 

Uranium concentrations from the 300Z exceeded the site standards from for the March 15, 2017 sample 
with a value of 0.249 mg/1. The site Kinetic Phosphorescence Analyzer (KPA) uranium value of 0.062 
mg/1 and other water quality parameters did not indicate a problem. The uranium concentration for the 
March integrated SP2 sample of the groundwater injection supply in the PTT was 0.0189 mg/1 showing 
that the higher value from the 300Z was likely a laboratory error. The higher frequency of field 
measurement of uranium concentration with the KPA implemented in 2016 is credited with limiting 
exceedances of the uranium standard in the zeolite effluent to a single occurrence in 2017. As noted, 
the exceedance of the uranium standard in 2017 is likely a laboratory error based on comparison with 
KP A results and other water quality indicators. 

The radium 226 plus radium 228 activity site standard was slightly exceeded in the May 15, 2017 
samples for the 300Z and 1200Z Trains 3&4. The Off-site collection water does not contain significant 
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radium levels and it has been demonstrated that significant levels of radium activity only exist in the 
groundwater very near the tailings pile. These two exceedances are thought to be laboratory outliers. 

" -

During 2016, uranium concentrations from the zeolite treated water exceeded the site standards from 
the 300Z and 1200Z for a few samples collected prior to mid-August when additional monitoring of the 
treated zeolite water was implemented. Additional monitoring of the treated zeolite water discharged 
to the Post Treatment Tank was implemented with more frequent measurements of the approximate 
uranium concentration using the KP A instrument. The KP A samples can be processed within a few 
hours of collection. In conjunction with other field water quality measurements, the frequent KP A 
sample results allow adjustments of the pretreatment and also provide an indication of the uranium 
loading condition within the zeolite. With the improved system management allowed by the frequent 
KP A samples, the uranium concentrations in the zeolite treated water were below the site standard for 
the remainder of 2016 through 2018 with the exception of one likely erroneous laboratory analysis in 
2017. The uranium concentration in the June 14th and August 16th integrated SP2 sample was less than 
the site standard but was higher than typical values, while the February SP2 sample had a typical 
uranium concentration. Therefore, these uranium exceedances in the zeolite treated water did not cause 
exceedance in the combined PTT water injected into the groundwater. 

Two samples of zeolite treated water from the 300Z had molybdenum concentrations that slightly 
exceeded the site standard during 2016. These two values are thought to be anomalous because all of 
the North Off-site collection wells supplying water to the 300Z during this period have molybdenum 
concentrations less than detection. The molybdenum concentrations in the samples before and after the 
April 26th and August 2 samples were consistent with the typical molybdenum concentration of below 
detection to only slightly above the detection limit of 0.03.mg/l. The molybdenum concentrations in 
the monthly integrated SP2 water samples for the April 26th and August 2 300Z effluent samples were 
less than the site standard. Therefore, these molybdenum exceedances did not cause exceedance of the 
molybdenum site standard in the water injected into the groundwater. 

The radium226 plus radium228 activity site standard was also exceeded in the February 25th 300Z 
sample and in the November 14th sample for the 1200Z Trains 1&2. The Off-site collection water does 
not contain significant radium levels and it has been demonstrated that significant levels of radium 
activity only exist in groundwater very near the tailings pile. These· exceedances are thought to be 
laboratory outliers. 

The sulfate concentrations in the 300Z treated water on June 10, 2016, the sulfate and TDS 
concentration for the 1200Z Trains 1&2 and Trains 3&4 on November 9 and November 11, 2016, 
respectively, exceeded the site standards. The sulfate concentration was not measured in the June 2016 
SP2 sample corresponding to the exceedance occurring from the 300Z (see table above). However, the 
sulfate concentration exceedance in the 300Z effluent was only slightly above the site standard so it is 
very unlikely the sulfate concentration in the composite treated and fresh water in the PTT exceeded 
the site standard. The November 2016 SP2 sample was well below the sulfate and TDS site standards 
and therefore these sulfate and TDS exceedances from the zeolite treatment system did not cause an 
exceedance of a site standard in the water injected into the groundwater.· The sulfate and TDS 
exceedances typically occurred after a regeneration cycle and may indicate insufficient rinsing of the 
zeolite. Therefore, more frequent measurement of specific conductance during and after regeneration 
was implemented to evaluate the completion of rinsing. 
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The exceedances of site standards in the zeolite effluent discussed above did not result in an exceedance 
of site standards in the SP2 samples from the PTT. Therefore, there wasn't a violation of License 
Conditions 35B and 35C attributable to the zeolite during the period evaluated. 

As discussed above, the principal means of preventing exceedance of site standards in the treated water 
discharge from the 300Z and 1200Z is frequent field measurement of key constituents or parameters 
with appropriate corrective action if a problem is detected. The corrective actions can be implemented 
immediately after detection of a problem or potential exceedance, and may include initiating a 
regeneration cycle, adjustment of the feed water pH, suspension of operation in one or more trains, or 
diversion of the discharge to the collection or evaporation ponds while adjustments or repairs are made. 
The uranium measurement by KP A and the field instrument for measuring molybdenum concentration 
have compared favorably with laboratory measurements and are considered sufficiently reliable to be 
used as a screening measurement for taking a train out of service or putting a train into operation. These 
field measurements are routinely used in the regeneration process to evaluate the completion of rinsing 
and the restoration of treatment capacity, and during operation to evaluate uranium loading in a train. 
In the preceding discussion of the specific exceedances occurring from 2016 through 2018, there were 
instances where the field measurement confirmed and contradicted the laboratory measurement 
indicating an exceedance. Although the laboratory result is the official reporting of an exceedance, a 
conflicting field measurement can be useful in evaluating potential sampling, sample handling and 
analytical problems. The field measurement of specific conductance is also a reliable indicator of TDS 
concentration and can be used to determine when the rinsing after regeneration is sufficient or to detect 
problems in the acid metering or an unexpected change in feed water quality. Along with the prescribed 
sampling frequency during operation, samples will be taken for field measurement of pH, uranium, 
molybdenum and specific conductance throughout operation, during and after regeneration, and after 
any significant disturbance of the zeolite in the cell(s). These measures and procedures should 
dramatically reduce the likelihood of a future exceedance of site standards in the treated effluent from 
the zeolite systems. 

RAl#5 

The licensee should provide an update to the license amendment application concerning any changes to 
the zeolite system that have been made since the application was submitted. Specifically, the licensee had 
previously stated that larger zeolite rocks would be used in the 1200 gpm system to reduce the amount of 
wind-blown material from the zeolite pond. Please provide further information regarding this and any 
other changes that have been made to the systems or system descriptions since the submittal of the request. 

HMC Response 

HMC has made the several modifications to the 1200 zeolite treatment system since the December 2017 
applications. The modifications include the following items. 

1. Addition of rock zeolite material over the granular zeolite to mitigate potential wind transport 
of the finer grained materials. 

2. Modification of 1200 zeolite discharge piping to allow for individual discharge from each train 
to the manifold located at the southwest comer of the 1200Z, rather than discharge from the 
combination of the train pairs (i.e., Trains 1&2 and Trains 3&4). 

3. Replacement of single-walled regeneration fluid holding tanks with double-walled tanks. 
4. Addition of elevated wooden access walkways/platforms to zeolite cells for safer operation. 
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5. Addition of a direct acid injection port in the feed piping to be used in supplying regeneration 
solution to a zeolite train. 

First, HMC has added a layer of rock zeolite completely covering the granular zeolite in both the 300Z 
and 1200Z systems. This rock zeolite material, which consists of cobble-sized material typically 2 to 6 
inches in diameter, has been placed to decrease the displacement of the zeolite by wind when the zeolite 
is not covered with water (i.e., when cells are not operating). The rocks are zeolite with the same 
chemical makeup as the granular zeolite in the cells, so the physical armoring of the zeolite surface by 
the rocks should have no significant impact on the water treatment. Although the rocks were produced 
from the same source (St. Cloud Mining) as the granular zeolite in the cells, rocks or zeolite with the 
same chemical makeup and properties from another source would also be suitable. Photographs of the 
rock zeolite material as placed are included in Attachment 2 to this submittal. 

Second, the discharge piping system from the 1200Z has also been modified to provide a separate 
discharge pipe from each train to the manifold that collects flows from all trains for conveyance to the 
PTT, located at the southwest corner of the 1200 gpm system. Previously, a common discharge pipe 
was used for Trains 1 & 2 and a common discharge pipe was used for Trains 3 & 4. The individual 
discharge pipes allow one train to be regenerated while the other three trains are operating. This change 
enables each train to be operated independent of the adjacent train and gives more operational 
flexibility. The modified discharge pipes do not affect the treatment process and do not alter the 
treatment capacity of an individual train. Drawings illustrating the modified discharge piping 
configuration are provided in Attachment 3 to this submittal. These drawings are supplemental to 
drawings included in Attachment B.2.3 of the application the materials (1200 gpm Zeolite Water 
Treatment System Project, Project Execution Plan, February, 2015, which includes Construction 
Specifications and Drawings). 

Third, the mixing and holding tanks for the acid regen solutions at both the 300 and 1200 systems have 
been upgraded from a single walled 10,000-gallon tank to double walled tanks with similar capacity. 
The tank functions, locations and anchoring have not materially changed from their original design. A 
manufacturer's specification sheet for the replacement tanks is included as Attachment 4. 

Fourth, wooden access walkways have been added to the 300 and 1200 zeolite systems to improve 
worker safety by mitigating slip/trip/fall hazards. These features are illustrated in photographs included 
as Attachment 5 of this submittal and are located as illustrated in Figure 1 and Figure 2 of Attachment 
5. The fifth modification is the addition of pipe fitting to allow direct injection of acid into the feed 
piping for the four 1200Z trains during regeneration. 

The growth of algae in the zeolite cells has resulted in plugging of grates in the transfer piping and 
interruption of system operation. HMC has used physical cleaning to remove the algae and has tested 
other methods of control such as natural suppressants (barley straw) and ultrasonic instruments. HMC 
will continue to review and possibly test or implement algae control and/or removal approaches that do 
not adversely affect treated. water quality or zeolite system operation. 
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RAl#6 

In Section 3. 0 of the December 11, 2017, license amendment application, HMC references "Environmental 
Report for the Construction of Evaporation Pond# 3 and Associated Boundary Expansion (NRC, 2007)" 
as an NRC document. The NRC staff has determined that the document identified by this title was 
developed for HMC by Kleinfelder, Inc. Please verify that this is the document HMC is intending to 
reference, or correct the reference, as needed. 

HMC Response 

HMC verifies that NRC has identified the correct document based on the reference provided. 

RAl#7 

The Environmental Report (ER) for the Zeolite System License Amendment should be supplemented in 
accordance with the guidance in NUREG-17 48. Specifically, the ER should include relevant information 
regarding the following resource areas and any changes that have occurred since the January 30, 2007, 
Environmental Report for the Construction of Evaporation Pond# 3 and Associated Boundary Expansion. 

HMC Response 

HMC herein supplements the 2007 Environmental report referenced in our December 2017 submittal, 
with the following information for subjects specifically identified by NRC. Further, a comprehensive 
Environmental Report will be submitted to the NRC associated with the update to the Groundwater 
CAP, to be submitted later in 2019. This updated ER will address the broader issue of bird use ofHMC 
GRP ponds and wildlife impact mitigation efforts: 

A. Water Resources Please provide a description of impacts to surface and groundwater due to the 
proposed action, including water use and water quality. These can be both positive and negative 
impacts. 

This license amendment application solely requests approval of an additional water treatment 
technology that will meet existing water treatment and water discharge standards. The maximum 
potential capacity of water treatment with this technology requested for approval is 1,500 gpm, though 
the actual upper limit of annual system capacity is expected to be less due to maintenance, repairs and 
variabilities in treatment system efficiencies. This application does not request approval to increase or 
modify the amount of water extraction or injection nor the manner in which water is withdrawn or 
discharged already approved in the existing groundwater CAP. Therefore, there are no anticipated 
substantive impacts to water resources from approval and implementation of this proposed action. 

Water resources associated with the HMC Grants Reclamation Project are described in the Hydrology 
Section (Section 3.9) and in the Impacted Resources Section (Section 4.4.1) of the 2007 Environmental 
Report. Appropriate modifications to these sections are related solely to noting the discontinuation of 
land application of groundwater extracted from Township 11 North, Range 10 West, Section 3 and 
Township 12 North, Range 10 West, Sections 27, 28, 32, 33 and 35. Land application of pumped waters 
was discontinued in 2012, resulting in lower depletion of groundwater resources. Addition of this 
treatment technology will serve to provide HMC with additional capacity to treat a portion of the 
contaminated waters (Off-site plume waters, which have uranium as the only hazardous constituent 
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above license standards), potentially decreasing the time in which it will take to restore impacted waters 
to compliance with standards for appropriate beneficial use. 

Section 3.2.2 of the 2007 ER addresses On-site land uses. This section as written in 2007 remains an 
appropriate description of land use and no revision to this section is necessary. Section 3 .2.3 describes 
Off-site land uses. HMC conducts annual assessments of land and water use, which are included in the 
HMC Grants Reclamation Project Reports. Annual field review of the five subdivision areas (Felice 
Acres, BroadviewAcres, Murray Acres, and Pleasant Valley), along with follow-up inquiries, indicates 
that at present all occupied residential sites in, or immediately adjacent to the subdivisions are on 
metered water service with the Village of Milan. In the Valle Verde residential area and immediately 
adjacent to the subdivision, one residence was identified that is not on the Village of Milan water supply 
system and is therefore obtaining domestic-use water from a private well supply. HMC is proceeding 
with hooking this residence to the Village of Milan water system because the homeowner has indicated 
the desire to be connected to the village's water system. Current information indicates that all other 
occupied residential lots in the Valle Verde area are on the Village of Milan water supply system. 

Because the zeolite treatment system is a lined system and was built in compliance with approved 
construction QA/QC criteria, is located within a licensed waste management storage facility, the amount 
of potential leakage would result in a de minimus amount of additional hazardous constituents and 
volumetric seepage from the tailings impoundment on which they are located (see response to RAI #5). 
Since the groundwater under the tailings impoundments is already impacted and is the subject of 
ongoing groundwater corrective action, operation of the requested zeolite water treatment system poses 
no significant potential for adverse impact to existing water resources. 

B. Public and Occupational Health 

Overall, private ownership and occupancy of lands adjacent to the HMC Grants Reclamation Project· 
Site have decreased since 2007. 

The 2010 decennial census reports that the nearest town, Milan, New Mexico (87021), had a 2010 
population of 3,472, and that the 2010 population for Grants New Mexico (87020) was 11,347. The 
2017 American Community population estimate for Milan is 3,682 and the estimate for Grants is 11,574 
(https://factfinder.census.gov/faces/nav/jsf/pages/community facts.xhtml?src=bkmk). The 2007 ER 
reported that "The population of Grants in November of 2005 was estimated at 15,232. Between the 
year 2000 and 2005 the population of Grants has increased 2. 7 percent (City-data.com 2006b)". These 
data indicate that the overall area population has decreased since 2007. 

There have been no substantive changes to the radiological monitoring program since 2007. Public 
dose from potential radiological exposures are assessed and reported annually. All public doses have 
remained well below levels of regulatory concern during the three years of pilot testing of the zeolite 
water treatment systems (see Appendix C in 2016, 2017 and 2018 APRs). 
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Response to Request for Additional Information (RAI) 
Zeolite Water Treatment System License Amendment 

C. Air Quality 

Pilot operation of the zeolite treatment systems since 2015 indicated the potential for wind transport of 
granular zeolite only under extremely high wind conditions when the surface of the zeolite is not 
submerged. Visual observation of the wind transport of zeolite particles indicates that, due to the 
relatively coarse nature of the granular zeolite (most zeolite particles are in the category of very coarse 
sand per USCS classification system, 2:1 mm to 2 mm), wind transport ofzeolite was limited to the area 
within the lined zeolite cells and a limited area directly adjacent to the zeolite cells on the surface of the 
Large Tailings Pile (L TP). There is no evidence that substantive quantities of zeolite were transported 
off the LTP. 

As discussed in response to RAI #5, above, rock zeolite has been placed on top of the granular zeolite, 
effectively mitigating wind transport of those materials. Further, since the zeolite is used to treat only 
Off-site plume waters, in which uranium is the only hazardous constituent above site standards, and 
because zeolite in the cells only becomes exposed to potential wind transport when a specific train is 
not operating or for brief periods during the regeneration process, the potential for adverse impacts to 
air quality and public health through an inhalation pathway is extremely remote. 

As confirmed by daily zeolite system monitoring and as illustrated by the photographs included in 
Attachment 2, the application of rock zeolite has effectively mitigated the potential for wind transport 
of granular zeolite and any reasonable potential for adverse impact to air quality and public health. 
Further, radioparticulate activity concentrations data from Site air monitoring locations demonstrate 
that public exposure to airborne radio particulates, which theoretically could include granular zeolite 
suspended in the air, have remained well below protective levels during the period of pilot testing. 

D. Cumulative Impacts 

As groundwater source contamination continues to decrease and groundwater restoration progresses, 
the potential use zeolite water treatment technology may progress from being appropriate from use on 
groundwater extracted Off-Site wells to water of appropriate quality extracted from On-site wells. 
However, that potential future extraction of groundwater and potential future application of the 
proposed treatment technology will be addressed in the updated groundwater CAP, which is anticipated 
to be submitted to NRC later in 2019. The focus of this application is not to increase the permitted 
amount of water to be extracted or the locations or manner in which groundwater is extracted but solely 
on approval of an additional water treatment technology that will allow the RO system to be applied 
more effectively. Therefore, approval for use of this technology will have no substantial additional 
cumulative impacts to the environment. 

2) In the New Mexico Department of Game and Fish (NMDGF) response to NRC consultation, 
the NMDGF indicated that in 2016 HMC reported to the FWS approximately 12 water bird fatalities 
at one of the HMC evaporation ponds. The NMDGF is concerned that the water quality of the 
evaporation ponds presents a hazard to migratory water birds. Please address the following: 

a.) Please list the species, if known, and explain the reasons identifiedfor the bird deaths. 

b.) Please explain mitigation measures, or changes to mitigation measures, being implemented 
at the site to prevent or limit future deaths of birds and bats. 
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Zeolite Water Treatment System License Amendment 

c.) Have the changes or mitigation been successful, please describe your conclusions. 

d.) Include water quality standards being followed and if they are being met. 

HMC Response: 

Since pilot testing began in 2015, no bird fatalities have been identified for the Zeolite cells. The small 
area of these cells, the high frequency of human activity around these small cells, and the abundance of 
physical protrusions through the water surface (e.g. vent piping, etc.) may be factors decreasing the 
attractiveness of these water bodies. Further, the overall water quality of the zeolite cells doesn't pose 
a significant health hazard to the birds, except during the limited period of zeolite regeneration when 
water pH is lowered. Regeneration of the zeolite comprises approximately 2 percent of their operation. 
Therefore, the reduced period during which bird could be exposed to water conditions that may be 
potentially hazardous to their health is quite limited. Additionally, the regeneration process is typically 
attended and the increased human activity is likely a further deterrent to usage of the cells by birds. 
Therefore, the adverse impact of the approval and implementation of the zeolite water treatment system 
is expected to have little to no adverse impact on migratory bird populations. Further, a comprehensive 
Environmental Report will be submitted to the NRC associated with the update to the Groundwater 
CAP, to be submitted later in 2019. This updated ER will address the broader issue of bird use ofHMC 
GRP ponds and mitigation efforts. 
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NRC FORM 313 
(10-2017) 
10 CFR 30, 32, 
33, 34, 35, 36, 
37, 39, and 40 

U.S. NUCLEAR REGULATORY COMMISSION 

APPLICATION FOR 
MATERIALS LICENSE 

APPROVED BY 0MB: NO. 3150-0120 EXPIRES: 06/30/2019 
Estimated burden per response to comply with this mandatory collection request 4.3 hours. Submittal of the 
application is necessary to determine that the applicant is qualified and that adequate procedures exist to protect the 
public health and safety. Send comments regarding burden estimate to the Information Services Branch (T-2 F43), 
U.S. Nuclear Regulatory Commission, Washington, DC 20555-0001, or by e-mail to lnfocollects.Resource@nrc.gov, 
and to the Desk Officer, Office of Information and Regulatory Affairs, NEOB-10202, (3150.0120), Office of 
Management and Budget, Washington, DC 20503. If a means used to impose an information collection does not 
display a currently valid 0MB control number, the NRG may not conduct or sponsor, and a person is not required to 
respond to, the inf~rmation collection. 

INSTRUCTIONS: SEE THE CURRENT VOLUMES OF THE NUREG-1556 TECHNICAL REPORT SERIES ("CONSOLIDATED GUIDANCE ABOUT MATERIALS LICENSES") FOR DETAILED 
INSTRUCTIONS FOR COMPLETING THIS FORM: bttp.;/lWWW.!lr.c.gov/readlng-rmldoc-collectionslnuregs/stafflsr15561. SEND TWO COPIES OF THE COMPLETED APPLICATION TO THE NRC 
OFFICE SPECIFIED BELOW. 

APPLICATION FOR DISTRIBUTION OF EXEMPT PRODUCTS FILE APPLICATIONS WITH: 

MATERIALS SAFETY LICENSING BRANCH 
DIVISION OF MATERIAL SAFETY, STATE, TRIBAL AND RULEMAKING PROGRAMS 
OFFICE OF NUCLEAR MATERIALS SAFETY AND SAFEGUARDS 
U.S. NUCLEAR REGULATORY COMMISSION 
WASHINGTON, DC 20555-0001 

ALL OTHER PERSONS FILE APPLICATIONS AS FOLLOWS: 

IF YOU ARE LOCATED IN: 

ALABAMA, CONNECTICUT, DELAWARE, DISTRICT OF COLUMBIA, FLORIDA, 
GEORGIA, KENTUCKY, MAINE, MARYLAND, MASSACHUSETIS, NEW HAMPSHIRE, 
NEW JERSEY, NEW YORK, NORTH CAROLINA, PENNSYLVANIA, PUERTO RICO,
RHODE ISLAND, SOUTH CAROLINA, TENNESSEE, VERMONT, VIRGINIA, VIRGIN 
ISLANDS, OR WEST VIRGINIA, 

SEND APPLICATIONS TO: 

LICENSING ASSISTANCE TEAM 
DIVISION OF NUCLEAR MATERIALS SAFETY 
U.S. NUCLEAR REGULATORY COMMISSION, REGION I 
2100 RENAISSANCE BOULEVARD, SUITE 100 
KING OF PRUSSIA, PA 19406-2713 

IF YOU ARE LOCATED IN: 

ILLINOIS, INDIANA, IOWA, MICHIGAN, MINNESOTA, MISSOURI, OHIO, OR WISCONSIN, SEND 
APPLICATIONS TO: 

MATERIALS LICENSING BRANCH 
U.S. NUCLEAR REGULATORY COMMISSION, REGION Ill 
2443 WARRENVILLE ROAD, SUITE 210 
LISLE, IL 60532-4352 

IF YOU ARE LOCATED IN: 

ALASKA, ARIZONA, ARKANSAS, CALIFORNIA, COLORADO, HAWAII, IDAHO, KANSAS, 
LOUISIANA, MISSISSIPPI, MONTANA, NEBRASKA, NEVADA, NEW MEXICO, NORTH 
DAKOTA, OKLAHOMA, OREGON, PACIFIC TRUST TERRITORIES, SOUTH DAKOTA, TEXAS, 
UTAH, WASHINGTON, OR WYOMING, 

SEND APPLICATIONS TO: 

NUCLEAR MATERIALS LICENSING BRANCH 
U.S. NUCLEAR REGULATORY COMMISSION, REGION IV 
1600 E. LAMAR BOULEVARD 
ARLINGTON, TX 76011-4511 

PERSONS LOCATED IN AGREEMENT STATES SEND APPLICATIONS TO THE U.S. NUCLEAR REGULATORY COMMISSION ONLY IF THEY WISH TO POSSESS AND USE LICENSED MATERIAL 
IN STATES SUBJECT TO U.S. NUCLEAR REGULA TORY COMMISSION JURISDICTIONS. 

1. THIS IS AN APPLICATION FOR (Check appropriate item) 

D A. NEW LICENSE 

0 B. AMENDMENT TO LICENSE NUMBER 

D C. RENEWAL OF LICENSE NUMBER 

SUA-1471 

3. ADDRESS WHERE LICENSED MATERIALS WILL BE USED OR POSSESSED 

2. NAME AND MAILING ADDRESS OF APPLICANT (Include zip code) 

Homestake Mining Company of California 
P.O. Box 98 
Grants, New Mexico 87020 

4. NAME OF PERSON TO BE CONTACTED ABOUT THIS APPLICATION 

David W. Pierce 

Homestake Mining Company of California 
560 Anaconda Road 

BUSINESS TELEPHONE NUMBER BUSINESS CELLULAR TELEPHONE NUMBER 

Milan, New Mexico 87021 
(505)287-4456 

BUSINESS E-MAIL ADDRESS 

dpierce@barrick.com 

(505)238-9701 

SUBMIT ITEMS 5 THROUGH 11 ON 8-1/2X 11" PAPER. THE TYPE AND SCOPE OF INFORMATION TO BE PROVIDED IS DESCRIBED IN THE LICENSE APPLICATION GUIDE. 
5. RADIOACTIVE MATERIAL 6. PURPOSE(SJ FOR WHICH LICENSED MATERIAL WILL BE USED. 

a. Element and mass number, b. chemical and/or physical form; and c. maximum amount 7. INDIVIDUA~(S) RESPONSIBLE FOR RADIATION SAFETY PROGRAM AND THEIR TRAINING AND 
which will be possessed at any one time. EXPERIENCE. 

8. TRAINING FOR INDIVIDUALS WORKING IN OR FREQUENTING RESTRICTED AREAS. 9. FACILITIES AND EQUIPMENT. 
10. RADIATION SAFETY PROGRAM. 11. WASTE MANAGEMENT. 

(See 10 CFR 170 and Section 170.31) CAiE~~RY 
12. LICENSE FEES (Fees required only for new applications, with few exceptions•) I 

•Amendments/Renewals that Increase the scope of the existing llcense to a new or higher fee category will require a fee. 

PER THE DEBT COLLECTION IMPROVEMENT ACT OF 1996 (PUBLIC LAW 104-134), YOU ARE REQUIRED TO PROVIDE YOUR TAXPAYER IDENTIFICATION NUMBER. PROVIDE THIS 
INFORMATION BY COMPLETING NRC FORM 531: https:/lwww.nrc.gov/reading-rm/doc-collections/formslnrc531info.html. 

13. CERTIFICATION. (Must be completed by applicant) THE APPLICANT UNDERSTANDS THAT AU. STATEMENTS AND REPRESENTATIONS MADE IN THIS APPLICATION ARE BINDING UPON 
THE APPLICANT. 

THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIFICATION ON BEHALF OF THE APPLICANT, NAMED IN ITEM 2, CERTIFY THAT THIS APPLICATION IS PREPARED IN 
CONFORMITY WITH TITLE 10, CODE OF FEDERAL REGULATIONS, PARTS 30, 32, 33, 34, 35, 36, 37, 39, AND 40, AND THAT ALL INFORMATION CONTAINED HEREIN IS TRUE AND CORRECT 
TO THE BEST OF THEIR KNOWLEDGE AND BELIEF. 
WARNING: 18 U.S.C. SECTION 1001 ACT OF JUNE 25, 1948 62 STAT. 749 MAKES IT A CRIMINAL OFFENSE TO MAKE A WILLFULLY FALSE STATEMENT OR REPRESENTATION TO 
ANY DEPARTMENT OR AGENCY OF THE UNITED STATES AS TO ANY MATIER WITHIN ITS JURISDICTION. 

CERTIFYING OFFICER - TYPED/PRINTED NAME AND TITLE 

David W. Pierce, Closure Manager 

NRC FORM 313 (10-2017) 

SIGNATURE 

l:5~4J.L 
DATE 

5/17/19 
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ATTACHMENT 3 -1200Z DISCHARGE PIPING 
SUPPLEMENT AL DRAWINGS 
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ATTACHMENT 4 - REGENERATION TANK SPECIFICATION 
SHEET 
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ATTACHMENT 5 - ZEOLITE CELL ACCESS PLATFORM 
PHOTOGRAPHS AND LOCATION FIGURES 



Photographs of Access Platforms in 300Z System 



Photograph of Access Platform in 1200Z System 
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FIGURE 1. WOOD PLATFORM LOCATIONS AT 
THE 300 GPM ZEOLITE SYSTEM 
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FIGURE 2. WOOD PLATFORM LOCATIONS AT 
THE 1200 GPM ZEOLITE SYSTEM 




