
            

           

December 8, 2021

Michelle Griffin 
Division of Environmental Protection
Bureau of Mining Regulation and Reclamation
901 South Stewart Street, Room 4001
Carson City, Nevada 90701-5249                                                                         

Re: New Water Pollution Control Permit NEV2020104 for the Thacker Pass Project (lithium 
mine)

Dear Ms. Griffin,

Great Basin Resource Watch (GBRW), Basin and Range Watch, and Wildlands Defense 
(collectively - Commenters) appreciates the assistance of NDEP staff in our acquiring data on 
this project and taking time to discuss the permit.

Public Process
GBRW participated in the in-person NDEP facilitated public meeting held on April 22 2021, 
and encourages the agency to continue to be open to information processes for mining 
projects.  We suggest that the agency consider more regular regional public information 
meetings, so that the public is generally better informed regarding mining in their region.

We are disappointed that NDEP cancelled the in-person hearing on this permit, NEV2020104. 
GBRW was present during the November 18, 2021, hearing on the Class II air quality permit 
for Thacker Pass and understands that is was a difficult situation to try to facilitate. We 
recognize that some staff may have felt threatened and did not want to experience a repeat of 
this scenario on December 1, 2021. That being said, GBRW urges NDEP to develop an 
approach in managing and facilitating potentially contentious processes in which passions are 
high. Despite the emotions of participants and leveling of strong criticisms at NDEP and staff,
it is important that the public is able to comment so long as it is not intended to incite 
violence.  By shutting down the hearing during the public comment, NDEP reinforced a 
potential lack of trust of government and the permitting process that was first laid out in the 
federal permitting process.  GBRW would like to discuss this further and may be able to help 
to develop a process that allows the public voices to be heard and does not threaten the safety 
of NDEP staff.

Great Basin Resource Watch is a tax-exempt (501(c)3) organization



Phased State Level Permitting
Commenters note that the mine plan permitted under this WPCP by NDEP is not the same 
mine plan permitted by the US Bureau of Management in its Record of Decision on the 
Thacker Pass mine signed on January 15, 2021. The state of Nevada should endeavor to 
develop a memorandum of understanding with the federal government of the timing of federal
and state permitting.  Since the state may only permit a portion of the full plan of operations 
that is submitted to the federal government as part of the NEPA process, Commenters 
recommends that state level permitting be completed prior to the initiation of the federal 
NEPA process. The NEPA process is more broad in scope involving cumulative assessments, 
which is a more meaningful if mine plan is not subject to changes imposed by the state.  In 
this way the state and federal government will be permitting the same mine plan.

It would seem to be in the public interest to fully evaluate the mine plan and consequences. 
There may be mitigation measures that will be deemed needed for the full mine plan that 
would be best determined and implemented at the beginning of the facility construction.  Or, 
it may be clear that some changes to the mine will be needed to uphold environmental 
protection standards and public protection.
           
Potential Poor Water Quality from Waste Rock 
Sulfide oxidation appears to be completely ignored in the analysis for potential releases from 
waste rock. For example, the model of arsenic and antimony release from backfilled waste 
rock does not account for the amount of sulfide sulfur that will oxidize in the waste rock prior 
to infiltration, nor the associated amount of solutes that will be released by this oxidation 
process. Even though the permit restricts operations to be above the pre-mining water table, 
there can still be infiltration of the waste rock by precipitation and the potential for toxic 
seepage.  The analysis of seepage does not appear to account for some sulfide oxidation that 
could increase the toxicity and thus management needs to prevent degradation of waters of the
State.

The waste rock that will be produced at the Thacker Pass mine was determined by Piteau as 
non acid generating, and so acidic drainage is not considered to be a significant source of 
pollutant release.  Instead, the water quality study states that several solutes of concern 
(antimony, arsenic, fluoride, and molybdenum) are probably released “through the process of 
ion-exchange and the mechanical increase of reactive areas through milling and mining.”1  
But the Thacker Pass waste rock does have appreciable sulfide sulfur.  Ten of the 20 rock 
samples subjected to humidity cell tests contained over 1% sulfide sulfur (i.e., acid generating
potential greater than 31 kg CaCO3/tonne rock; Piteau 2020, Table 5.9, “HCT Sample 
Summary”). The effect of the sulfide sulfur in the waste rock can be seen in the initial sulfate 
concentrations in humidity cell effluents, some of which contain several thousand mg/L SO4 
(see BLM 2020, Apx P, Part 6, various figures for sulfate in humidity cell effluent).2

In fact, several of these pollutants of concern, in particular arsenic and antimony, are 
frequently found in sulfide phases, and these solutes can be released by the oxidation of 
sulfide minerals, even when the conditions are not acidic.   Thus, while it is entirely possible 

1Piteau Associates, 2020.  Thacker Pass Project Water Quantity and Quality Impacts Report, Rev 1.  Prepared 
for Lithium Nevada Corporation, May 2020. 
2BLM, 2020.  Thacker Pass Lithium Mine Project, Draft Environmental Impact Statement, DOI-BLM-NV-
W010-2020-0012-EIS.  US. Bureau of Land Management, Winnemucca, NV. 
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that the pollutants of concern are being released by surface reactions such as desorption of ion
exchange, NDEP must confirm this. 

In response, the water quality study supporting the effects of the open pits and backfill on 
groundwater quality (i.e., Piteau 2020) should be refined with two actions: 

1. Estimate the cumulative amount of sulfide sulfur mineral oxidation that will occur 
in the pit backfill, and use this in the groundwater model to indicate the amount of 
sulfate that will be released to groundwater when the backfill is flooded or 
infiltrated. 

2. Identify more reliably the source of the pollutants of concern, particularly arsenic 
and antimony, to confirm or alter the assumption that pollutants are not being 
released in proportion to the amount of sulfide mineral oxidation that occurs in the 
waste rock. One option would be mineralogic analysis (x-ray diffraction, electron 
microprobe, or other suitable spectroscopic method) to identify the specific phases 
containing arsenic and antimony.  Another option would be statistical and chemical 
analysis using effluent from the humidity cell tests to determine whether pollutants 
of concern were released in proportion to sulfate.

Concerns Regarding the Tailings Facility
The tailings facility called the Clay Tailings Filter Stack is a source of significant toxicity to 
the environment, and the question is:  Can the tailings dump be designed and managed so that 
the pollution is contained?   To the best of our knowledge, there are no operating mines with 
this type of tailings dump. There are other similar proposals for lithium mines globally, but no
data on how these facilities have performed. The Meteoric Water Mobility Procedure for the 
waste destined for the tailings dump does show that very high levels of many constituents will
be leached out of the filtered clay tailings, which contain residual acid. Even the sulfate salts 
and neutralization solids show very high levels of total dissolved solids and a few other toxic 
constituents (see Appendix I). It is agreed by all parties that an 80 mil HDPE3 liner is required
to capture any seepage from the tailings dump, so it is clear that the seepage is an 
environmental risk and potentially very toxic, and must not be allowed to penetrate to the 
environment.   

What is the risk of toxic release associated with the tailings facility? In general, risk is a 
combination of the consequence and the probability of the consequence.  In this case, the 
consequence of release to the environment is severe, so it is then critical that the probability of
this occurrence is very, very small.  The requirement of an 80 mil HDPE liner certainly 
reduces direct seepage into the environment in the short term.  Eventually the liner will fail. 
Estimates of the containment lifetime of these liners are on the order of hundreds of years, but
under acidic conditions (pH 2.4 at 200C) this lifetime could fall to 60 to 80 years.4  Based on 
the Meteoric Water Mobility Procedure results, Commenters anticipates initial seepage from 
the tailings will be acidic as well, with a pH less than 2, and potentially remaining this acidic 

3 HDPE is High Density PolyEthylene and (80 mil means 80 thousandth of an inch or 2 millimeters)
4 Tuomela,A.,Ronkanen, A.-K., Rossi, P.M., Rauhala, A., Haapasalo, H., Kujala, K. “Using Geomembrane 
Liners to Reduce Seepage through the Base of Tailings Ponds—A Review and a Framework for Design 
Guidelines,” Geosciences 2021, 11, 93. https://doi.org/ 10.3390/geosciences11020093; Renken, K., D.M. 
Mchaina, E.K. Yanful, “Geosynthetics Research and Applications in the Mining and Mineral Processing 
Environment,” January 2005.
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for many years, maybe hundreds of years.  Therefore, the integrity of the liner over time is in 
question and the probability of the containment with the liner could be low in the long-term.
                                                        
The extent of toxic water escaping into the environment due to liner failure will depend on 
rate of seepage, and the seepage is an important factor in developing a management plan for 
tailings facility.  During active mining, leaks in the tailings facility liner are highly unlikely, 
assuming the liner was installed correctly.  There is no discussion on the amount of drainage 
expected during mining.  According to the fluid management plan, any drainage from the 
tailings facility will be directed to the processing facility, which is a standard practice and 
Commenters certainly have no objections.  The long-term seepage analysis appears to assume 
that there is no drainage at the beginning of closure, since the Piteau report states that, “The 
wetting front via infiltration slowly migrated downward to approximately 20-meter depth 
during the 1,000 year simulation, confirming that there will be sufficient time before any 
infiltration reaches the CTFS bottom.” This would seem to be an unsubstantiated conclusion, 
since there is no discussion of whether there would be any drainage during operations.  If 
there is drainage during operations, then seepage may be continuing to occur at closure and 
continue for hundreds of years or longer. Given that the liner will fail eventually, some 
seepage will escape to the environment and eventually degrade waters of the State. 

There is no practical experience with this specific type of tailings, so we have only model 
analysis to provide an estimation of the seepage.  The most important practical experience that
is missing is the ability of the filter presses to consistently meet the target water content for 
the filtered tailings. The hydraulic conductivity of the tailings and, thus, the seepage rates will
be extremely sensitive to the water content of the tailings at the time of deposition in the 
tailings facility.  When hard-rock tailings are filtered, the target water contents are typically 
15%, but water contents can easily be 16-18% when everything is working, and 22-23% when
the everything is not working.5  So how well is the water content of the clay filtered tailings 
really known?  The value of model analysis is to provide the range of outcomes.  A good 
model will at least capture the best and least desirable outcomes, which can form a basis for 
the management plan.                                                                                                

The uncertainly in the range of outcomes on seepage is unacceptably large.  The permit 
application submitted to the state of Nevada April 2, 2020 states that a maximum seepage rate
of 74 gallons per minute (GPM) was calculated by Newfields.6  However,  associated analysis
was not found, although the report stated that is was in Appendix E.  GBRW could not find 
relevant analysis connected to this maximum seepage rate in the appendix.  It is also not 
stated from this same document in the application the timeframe of expected seepage. Due to 
NDEP inquiries, Lithium Nevada Corp. (LNC) did produce another analysis dated January 26,
2021 and a final revision on September 21, 2021, a year and a half later, contracted by Piteau 
on the rate of seepage expected from the tailings dump.7  The results of the Piteau analysis is 
over three orders of magnitude smaller for what Piteau defines as the “base case.”   Which is 

5Crystal, C.,  and  Ezama, SRK Consulting, “Filter-Pressed Dry Stacking: Design Considerations Based on 
Practical Experience,” Proceedings Tailings and Mine Waste 2018, Keystone, Colorado, USA, September 30 –
October 2, 2018.
6Newfields, “Engineering Design Report CTFS, WRSF, CGS, Mine Facilities and Process Plant Stormwater 
Management,”  April 2, 2020.
7Piteau, “Clay Tailing Filter Stack (CTFS) Unsaturated Flow Modeling Revision 1,” September 21, 2021.
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correct?  The Newfield analysis did not seem to be provided as stated above and the Piteau 
analyses are very short technical memos where many unaddressed questions remain. 

The Piteau analysis leaves many questions unnecessarily unanswered and Commenters view 
the results in serious question.  The technical memo provides a target of residual water 
content in the tailings of 46%, but there was no analysis of the sensitivity of the seepage rate 
to the value of this residual or “in-situ” water content. It is highly likely that water content 
will vary and is a major source of uncertainty.  In addition the analysis did not examine the 
combined effects of varying, say, the precipitation with changes in the transpiration rate or the
in-situ water content.  The analysis is also a 1-D (one-dimensional) analysis, so lateral flow 
effects are ignored. It is unlikely (but not impossible) that cracking could occur from the top 
to the bottom of the facility.  However, cracking could occur that could convey water from the
interior to the exterior of the facility. This horizontal transport is not considered in the 1-D 
analysis. There are planned layers of more coarse waste rock material in the tailings, and 
water could flow laterally along these layers and seep out the sides of the dump. Furthermore, 
if some drainage is anticipated during mining operations, then the Piteau conclusion of 1,000 
years of no seepage is not supported as discussed above. The assumed initial state of the 
tailings dump in the Piteau analysis is based on the “in-situ” moisture content (which is also 
variable) of the tailings as it is dispatched from the processing facility.  However, during 
mining, the developing tailings dump will be infiltrated by precipitation, which would 
increase the moisture content, and the hydraulic conductivity at closure.  If this is so then the 
initial state of the tailings dump as modeled by Piteau is incorrect and the results are incorrect.

The Piteau analysis does show sensitivity to the annual precipitation.  It appears as though 
Piteau did not model the annual precipitation as variable from year to year, but used the same 
value based on the average of 12.2 inches per year (in/yr).  Doubling the average resulted in a 
600 fold increase in the seepage rate, but it is not clear what would be the effect of some years
high and some years low.  The question of could a high year could produce a pulse of seepage
is not addressed, and how does the variable precipitation in general affect the results.

An independent assessment of the seepage and management of the tailings dump is needed. 
Commenters cannot comment on the Newfields seepage estimation, since we do not have 
access to any details.  However, based on the Piteau technical memo of September 21, 2021, 
it appears as though the full range of seepage has not been bounded, and the method of the 
analysis is lacking the rigor required of a first-of-its-kind tailings dump.
  
Even if we assume that the 80 mil HDPE liner lasts indefinitely (thousands of years) there is 
still the issue of long-term management.  The closure plan calls for the use of 
evapotranspiration cells (ET cells) to manage any long-term drainage.  According to the 
factsheet provided by NDEP along with the permit, the tailings reclaim pond is designed to 
handle the 74 gpm for 7 days from the Newfields estimation, which may not capture the range
of seepage.  It is not clear what is the drainage rate capacity of the ET cells.  What is needed is
an estimation of how long seepage will need to managed – will a long-term funding 
mechanism be needed to manage the tailings drainage?

The risk of damage to the environment by the tailings dump would be significantly reduced if 
all of the tailings are neutralized including the filtered clay tailings prior to disposal.  
According to the factsheet, Lithium Nevada Corp. is considering complete neutralization, and 
the permit does include under Continuing Investigations – “The Permittee shall initiate and 
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continue neutralization studies of tailings material prior to its filtration and stacking on the 
CTFS.”  This is a good addition to the permit, but Commenters would like to see the agency 
require a plan for complete neutralization of the tailings prior to mine construction.  LNC 
needs to provide to NDEP and the public a complete neutralization feasibility analysis, which 
should have submitted as part of the permit application.  The feasibility analysis needs to go 
beyond a cost analysis, but examine the effectiveness and technical capacity to fully 
neutralize all of the tailings including meteoric water mobility test on the fully neutralized 
tailings.  Neutralization is a clear precautionary environmental protective measure that will 
also benefit closing and managing the mine site.  To some extent, by not requiring complete 
neutralization, as planned, the tailings facility would leave a perpetual risk to waters of the 
State caused by the release of concentrated acidic water when the tailings facility eventually 
fails.  Even if the tailings facility is a long-term storage facility (decades to hundreds of 
years), it is not a truly permanent walk-away solution.  Given that, there should be an analysis
that estimates the eventual fate of the acidic tailings, and a requirement for funding the 
associated long-term management to prevent these impacts.  Given the high degree of 
uncertainty and likely errors in the modeling and lack of on-the-ground experience requiring 
complete neutralization is a needed and reasonable measure.

Recommendations:
1. An independent assessment of the tailings dump and management of seepage is 

needed. This assessment needs to include a comparison of the Newfields and Piteau 
seepage estimations.

2. There needs to be information and associated analysis on the tailing drainage during 
mining operations.

3. Tailings dump seepage analysis needs to address prior saturation.
4. Tailings dump seepage analysis needs to capture the full range of outcomes by 

correcting errors and including more realistic 3-D analysis that fully explores changes 
in parameters and combinations of parameters.

5. There needs to be an analysis of the chemical profile of the drainage over time.  One 
humidity cell test may be insufficient.

6. NDEP should require a plan for complete tailings neutralization before mine 
construction as a protective measure.  Short of this requirement there needs to be a 
defensible feasibility analysis that neutralization of the tailings is technologically 
impossible or that it would be more protective of the environment to stack acidic 
tailings than to neutralize the tailings.

Mining Below the Water Table
Commenters agree that the mine plan involving excavation below the water table will degrade
waters of the State.  Lithium Nevada Corp. (LNC) has not provided sufficient details on a 
mitigation strategy that toxic elements that will leach from the backfilled pit will prevent 
groundwater degradation.   There needs to be a clarification of the meaning of item 7 in the 
schedule of compliance and urge NDEP to rewrite this item for clarity.  LNC must provide a 
defensible plan for how to avoid pollution degrading groundwater, and not be allowed to 
merely change its model to disappear the leaching problem.  Commenters certainly support 
improvements to a groundwater model, but issue here is leaching of minerals into 
groundwater.  The schedule of compliance item 7 should contain an additional stipulation that
requires a change in the mine plan to avoid the leaching of toxic elements or other wise 
degrades waters of the State.  
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The permit states, “Mining below the 4,840 feet above mean sea level elevation, which is 15 
feet above the pre-mining regional water table.”  However,  the Thacker Pass Groundwater 
Levels contour map created by Piteau (see Appendix II below) appears to show contours 
within the outline of the minepit well above 4,850 feet AMSL with water levels as high as 
5,200 feet AMSL within the north subpit.   Commenters recommend that  NDEP clarify the 
restriction G. 2. By delineating those areas that can be mined to 4,840 feet AMSL .

We also note that there is a water protest process underway that could affect the estimation of 
the pre-mining groundwater level. If this pre-mining water level is revised based on the water 
protect or improved analysis will this be considered a minor or major modification to the 
permit?  This is an important restriction in the permit and Commenters urge NDEP to public 
notice a change in the pre-mining water level. 

Monitoring Plan
Commenters are basing their evaluation of the monitoring wells on the map shown in 
Appendix III, which is contained in the Reclamation permit application submitted on August 
4, 2021.  It appears as though there are sufficient groundwater monitoring wells downgradient
of facilities that have the potential to degrade groundwater.  However, NDEP should require 
at least 2 upgradient monitoring wells to allow for a comparisons with the downgradient wells
just north of the pit outline, and another well directly upgradient of the CTFS and one or two 
along the east side of the CTFS.

The wells need to screened and multiple levels to capture the full groundwater profile and 
account for the lowering of the water table.

Long-term “Perpetuity Treatment” 

The potential for long-term management of the tailings dump creates a lack of clarity on the 
“Permanent Closure” of the mine.  Nevada regulation (NAC 445A.446) states, “Permanent 
closure is complete when the requirements contained in NAC 445A.429, 445A.430 and 
445A.431 have been achieved.”  NAC 445A.429 requires that, “The holder of the permit must
institute appropriate procedures to ensure that all mined areas do not release contaminants that
have the potential to degrade the waters of the State.” In our view this mine falls outside of 
the ability of the state of Nevada to regulate and thus cannot be properly permitted. 

Conclusion
We appreciate the constraints and ongoing investigations imposed by NDEP on the Thacker 
Pass Mine.  However, we believe there needs to be increased clarity in some aspects of the 
permit, more required analysis, and increased environmental protection measures.  At this 
time the Commenters do not support this permit as drafted.
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Great Basin Resource Watch (GBRW), Basin and Range Watch, and Wildlands Defense  are 
available for continued discussions on the Thacker Pass mine.

John Hadder
Director, Great Basin Resource Watch

Kevin Emmerich
Director, Basin and Range Watch

Katie Fite
Public Lands Director Wildlands Defense
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