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 June 8, 2026 

Bureau of Land Management 
Attn: North Bullfrog Mine Project 
50 Bastian Road 
Battle Mountain, NV 89820 
BLM_NV_BMDO_P&EC_NEPA@blm.gov  
 
Via email and BLM ePlanning comment portal  

Re: North Bullfrog Mine Project Draft Environmental Impact Statement 

The Center for Biological Diversity, Great Basin Resource Watch, the Western Shoshone 
Defense Project, the Sierra Club Toiyabe Chapter, and the Amargosa Conservancy hereby 
submit these comments on the North Bullfrog Mine Project Draft Environmental Impact 
Statement (DEIS), DOI-BLM-NV-B020-2024-0019-EIS.  

The Center for Biological Diversity (the Center) is a non-profit organization dedicated to the 
preservation, protection, and restoration of biodiversity, native species, and ecosystems. 
The Center is based in Tucson, Arizona, with offices throughout the country, including in Las 
Vegas and Reno, Nevada. The Center has more than 101,000 members, including many who 
reside in, explore, and enjoy the open spaces, public lands, and native ecosystems of 
Southern Nevada, and the Amargosa River in particular. 

Great Basin Resource Watch (GBRW) is a non-profit organization based in Reno, Nevada that 
is concerned with protecting the Great Basin’s land, air, water, wildlife and communities 
from the adverse impacts of hardrock mining. GBRW members include ranchers, 
sportsmen, conservationists, and Native Americans dedicated to protecting the 
communities, land, air, water and Native American resources of the Great Basin. Members 
of GBRW have used, enjoyed, and valued public lands and wildlife in Oasis Valley and 
surrounding areas for many years.  

Western Shoshone Defense Project (WSDP) works to protect and preserve Western 
Shoshone rights and homelands for present and future generations based upon cultural and 
spiritual traditions. WSDP staff operate under the guidance of a director and a Community 
Advisory Board with members from various Western Shoshone communities. WSDP and its 
members have concrete and significant interests in the lands affected by the Project, and 
regularly use these lands for traditional, cultural, and religious uses. 

The Sierra Club was founded in 1892 and is the nation’s oldest grassroots environmental 
organization. The Sierra Club is a not-for-profit organization incorporated in California, and 
has over 617,000 members in chapters across the nation and is dedicated to the protection 
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and preservation of the environment. The Sierra Club’s mission is to explore, enjoy and 
protect the wild places of the earth; to practice and promote the responsible use of the 
earth’s ecosystems and resources; and to educate and enlist humanity to protect and 
restore the equality of the natural and human environments. The Toiyabe Chapter of the 
Sierra Club covers the state of Nevada and the Eastern Sierra, California, which are in the 
Great Basin and Range region. We consist of approximately 5,260 members. Our members 
protect, explore, and enjoy National Forest lands.    

Amargosa Conservancy is a 501(c)(3) non-profit based in Shoshone, California. For over 20 
years and with the help of over 1,900 supporters, Amargosa Conservancy has pursued its 
mission of working toward a sustainable future for the Amargosa River watershed through 
science, stewardship, and advocacy. 

The National Environmental Policy Act (NEPA) requires federal agencies to take a “hard look” 
at environmental impacts prior to approving major federal actions, and to ensure that 
environmental information is available to public officials and citizens before decisions are 
made. Similarly, the Federal Land Policy and Management Act (FLPMA) directs the Bureau of 
Land Management (BLM) to manage public lands in a manner that protects ecological, 
environmental, air, atmospheric, water resource, and wildlife values while preventing 
unnecessary or undue degradation of public lands. The adequacy of the DEIS should 
therefore be evaluated not only on whether impacts are disclosed, but whether the analysis 
meaningfully addresses uncertainty, cumulative effects, long-term management 
obligations, and the durability of proposed mitigation. 

The North Bullfrog DEIS relies on inadequate modeling and insufficiently generalized 
analysis concerning the Project’s environmental and socio-economic impacts. This 
approach fails to protect public natural resources (including groundwater-dependent 
ecosystems, endemic wildlife, and a federally listed Threatened species) as well as private 
property rights and communities within the proposed mine’s area of impact.  

The Center, GBRW, WSDP, Sierra Club, and the Amargosa Conservancy urge BLM to 
substantially revise the DEIS to address all of the deficiencies identified below and disclose 
them to the public in a revised DEIS that is subject to public comment before making any 
decision on the Proposed Action. In the alternative, we respectfully request that BLM deny 
the Plan of Operations and associated activities on the grounds that the Project would 
cause unnecessary and undue degradation of public lands in violation of the Federal Land 
Policy and Management Act (FLPMA), 43 U.S.C. § 1732(b), and violate other substantive 
obligations under federal law. 
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The DEIS fails to provide a sufficiently detailed analysis of cumulative impacts 

Congress enacted NEPA “[t]o declare a national policy which will encourage productive and 
enjoyable harmony between man and his environment; to promote efforts which will prevent 
or eliminate damage to the environment and biosphere and stimulate the health and welfare 
of man; [and] to enrich the understanding of the ecological systems and natural resources 
important to the Nation.” 42 U.S.C. § 4321. NEPA “declares that it is the continuing policy of 
the Federal Government . . . to use all practicable means and . . . to create and maintain 
conditions under which man and nature can exist in productive harmony.” 42 U.S.C. § 
4331(a). 

NEPA serves a dual purpose: to inform decision making, and to disclose information to the 
public about how a federal action will affect the environment and public health. See, e.g., 
Marsh v. Or. Nat. Res. Council, 490 U.S. 360, 371 (1989) (“NEPA ensures that the agency will 
not act on incomplete information, only to regret its decision after it is too late to correct.”). 
Thus, NEPA requires that the BLM take a “hard look” at the direct, indirect, and cumulative 
impacts of a proposed action, which entails a “thoughtful and probing reflection of the 
possible impacts associated with the proposed project.” Silverton Snowmobile Club v. U.S. 
Forest Serv., 433 F.3d 772, 781 (10th Cir. 2006) (quoting Comm. to Preserve Boomer Lake 
Park v. Dep’t of Transp., 4 F.3d 1543, 1553 (10th Cir. 1993)). NEPA “ensures that the agency, 
in reaching its decision, will have available, and will carefully consider, detailed information 
concerning significant environmental impacts.” Robertson v. Methow Valley Citizens 
Council, 490 U.S. at 349; see also Vermont Yankee Nuclear Power Corp. v. Natural Resources 
Defense Council, 435 U.S. 519, 553 (1978) (“NEPA places upon an agency the obligation to 
consider every significant aspect of the environmental impact of a proposed action”). 
“These procedural provisions of NEPA ‘are designed to see that all federal agencies do in fact 
exercise the substantive discretion given them. These provisions are not highly flexible. 
Indeed, they establish a strict standard of compliance.’” Sierra Club v. Watkins, 808 F. Supp. 
852, 859 (D.D.C. 1991) (quoting Calvert Cliffs' Coordinating Comm., Inc. v. United States 
Atomic Energy Comm'n, 449 F.2d 1109, 1112 (D.C. Cir. 1971)). 

Recent legal developments, including the Supreme Court’s Seven County decision, the 
CEQ’s recission of its NEPA implementing regulations, and the Interior Department’s partial 
recission of its NEPA implementing regulations, do not release BLM from its basic obligations 
under NEPA as it applies to the proposed North Bullfrog project. 

Of particular importance here, BLM must still provide a detailed analysis of cumulative 
impacts. Courts have found in NEPA’s statutory text the requirement to consider cumulative 
impacts and “focus concern on the ‘big picture’ relative to environmental problems.” Swain 
v. Brinegar, 517 F.2d 766, 775 (7th Cir. 1975). In Swain, the Seventh Circuit observed that 
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NEPA “expressly requires recognition of ‘the worldwide and long-range character of 
environmental problems,” 42 U.S.C. § 4332(2)(E) (1975) [now codified at 42 U.S.C. § 
4332(2)(I)], and one of its specific elements to be studied in the EIS is ‘the relationship 
between local short-term uses of man’s environment and the maintenance and 
enhancement of long-term productivity.’” Swain, 517 F.2d at 775 (quoting 42 U.S.C. § 
4332(2)(C)). Thus, NEPA recognizes that “each ‘limited’ federal project is part of a large 
mosaic of thousands of similar projects and that cumulative effects can and must be 
considered on an ongoing basis.” Id.; see also Kleppe v. Sierra Club, 427 U.S. 390, 409-410 
(1976) (“[C]omprehensive impact statement may be necessary” for agency to meet its duties 
under NEPA; “[w]hen several proposals . . . will have cumulative or synergistic environmental 
impact upon a region are pending concurrently before an agency, their environmental 
consequences must be considered together”). 

Courts have also recognized that a cumulative impacts analysis is necessary to put a 
proposed action’s effects into meaningful context and fulfill NEPA’s informed decision-
making purpose. In other words, a cumulative impacts analysis is integral to ensuring that 
an agency has taken a “hard look” at the environmental consequences of a proposed action. 
Robertson v. Methow Valley Citizens Council, 490 U.S. 332, 350 (1989).  

Accordingly, for decades courts have held that NEPA reviews “must give a realistic 
evaluation of the total impacts and cannot isolate a proposed project, viewing it in a 
vacuum.” Grand Canyon Trust v. FAA, 290 F.3d 339, 342 (D.C. Cir. 2002); see also Healthy 
Gulf v. FERC, 107 F.4th 1033, 1043 (D.C. Cir. 2024) (“NEPA’s mandate to consider the 
cumulative effects of a project makes sense: A project’s incremental emissions do not exist 
in a vacuum, and requiring consideration of the overall state of the surrounding environment 
helps ensure that agencies do not overlook the full impact of those emissions.”). 

Here, a robust cumulative impacts analysis is necessary because the project proponent, 
AngloGold Ashanti (AngloGold), is currently planning development of a gold mining district 
of unprecedented scale in Oasis Valley, of which the proposed project is only a small part. 
In fact, AngloGold has publicly stated that North Bullfrog is the company’s “starter project” 
for a “world-class new gold district” surrounding Beatty (Webb 2024). 

AngloGold anticipates that total gold production from its Beatty-area projects will exceed 
600,000 ounces per year, which would dwarf the current production of Nevada’s largest gold 
mine, the Round Mountain mine, by over 400 percent (AngloGold Ashanti 2026a).  

AngloGold’s Silicon project, which incorporates the Merlin deposit, is reported to have a 
mineral resource of 13.3 million ounces, including a 9.1-million-ounce inferred resource at 
Merlin. The latter is believed to represent the largest greenfield gold discovery in the U.S. in 
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more than a decade (Webb 2024, p. 3). The mine is anticipated to include two pits, a 16-
square-kilometer waste dump, and processing facilities, including a 3-stage crushed leach 
facility, run-of-mine ore leach extension and an adsorption desorption and recovery plant. 
Support infrastructure will include a fresh water supply system (including pipeline and pump 
stations), an electrical energy supply system, new roads and road upgrades, maintenance 
facilities, as well as a pit dewatering system (AngloGold Ashanti 2023a, p. 30). Similar 
facilities are planned for the nearby Mother Lode and Sterling deposits (AngloGold Ashanti 
2022, p. 209, 214). 

Additional planned mines in Oasis Valley include Zacapa Resources’ South Bullfrog project, 
and the Bullfrog and Reward projects, both of which were recently purchased by AngloGold.   

Zacapa’s South Bullfrog project is a gold exploration project located on BLM land adjacent 
to the western and northern boundaries of the town of Beatty. (PR Newswire 2023) It 
comprises 488 contiguous unpatented mining claims covering an area of almost 10,000 ha. 
Id. The company completed the first phase of its initial exploration program in March 2022, 
and in February 2023, announced that it had received approval from the BLM for its Notice 
of Intent for proposed drilling activities at the project’s Longtail prospect. Id. More recent 
plans published by AngloGold indicate a proposed mining project of substantial size, 
encompassing 10,050 acres and surrounding the Town of Beatty on three sides (PR 
Newswire 2026).  

The Reward project is an open-pit heap leach gold mining project recently acquired by 
AngloGold in 2025 (Augusta Gold 2025). It is located 11.3 km (7 miles) south-southeast of 
Beatty (Augusta Gold 2022a, p. 2; Augusta Gold 2022b, p. 1; Augusta Gold 2023a, p. 4). The 
project encompasses 127 mining claims totaling approximately 944 ha, mostly on BLM land 
(Augusta Gold 2022a, p. 3). There are two deposits (Good Hope and Gold Ace), as well as 
additional exploration targets (Augusta Gold 2023a, p. 10). The company recently claimed to 
have “all major federal and state permits in place, sufficient water rights for construction and 
operation, and existing power supply to the project site” (Augusta Gold 2023a, p. 2). The 
project’s feasibility study was said to be scheduled for completion in late 2023, with 
production planned for late 2024 (Augusta Gold 2023a, p. 2). Prior to the Reward project’s 
acquisition by AngloGold, historical exploration of the project had been completed by 
several other companies (Augusta Gold 2022a, p. 5). 

The Bullfrog project is another open-pit heap leach gold mining project which was recently 
acquired by AngloGold (Augusta Gold 2025), and began exploration in 2020 (Augusta Gold 
2022c, p. 15). The project is located 4 miles west of Beatty (Augusta Gold 2022c, p. 11, 65; 
Augusta Gold 2022a, p. 159) and is anticipated to share infrastructure with the Reward 
project, located 7 miles away (Augusta Gold 2023b, p. 4). The project includes three 
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deposits: Bonanza Mountain, Bullfrog and Montgomery-Shoshone, and two additional 
exploration targets, with drill plans in place for one of the targets. Historically, the Bullfrog 
project was open-pit and underground mined from 1989-1999 (Augusta Gold 2022c, p. 24).  

The DEIS is unlawfully vague regarding the impact of these other anticipated mining projects. 
The North Bullfrog DEIS acknowledges numerous reasonably foreseeable future actions 
throughout the Bullfrog Hills, Oasis Valley, and surrounding region. However, the cumulative 
effects analyses across multiple resource sections remain fragmented, incomplete, and 
frequently qualitative. Although the DEIS discloses some generalized information, including 
the types of effects anticipated (e.g., increased traffic), and estimates the total amount of 
future surface disturbance within the analysis area, it lacks the “quantified and detailed” 
information NEPA requires in a cumulative impacts analysis. Neighbors of Cuddy Mountain 
v. U.S. Forest Serv., 137 F.3d 1372, 1379 (9th Cir. 1998); see also Great Basin Mine Watch v. 
Hankins, 456 F.3d 955, 973 (9th Cir. 2006) (“[BLM] cannot simply offer conclusions. Rather, 
it must identify and discuss the impacts that will be caused . . ., including how the 
combination of those various impacts is expected to affect the environment, so as to provide 
a reasonably thorough assessment of the projects’ cumulative impacts.”).   

A more detailed cumulative impacts analysis is necessary because the impacts of each of 
these anticipated mining projects will likely overlap in time and space, which will amplify the 
projects’ impacts on sensitive species and ecosystems (including species listed or proposed 
for listing under the ESA) and potentially frustrate project-specific mitigation efforts. As just 
one example, it is reasonably foreseeable that the drawdown effects from groundwater 
pumping and pit dewatering at each of these mining projects will overlap, which could 
impact highly sensitive groundwater-dependent ecosystems throughout Oasis Valley, 
including the Amargosa River. The projects could also destroy and degrade a significant 
amount of habitat for the Threatened Mojave desert tortoise (see below), and affect 
connectivity between desert tortoise habitat areas. Put simply, due to the proximity of these 
mining projects to each other and the Amargosa River, their effects will not occur in isolation, 
so it is critical that BLM does not analyze the impacts of the proposed North Bullfrog project 
in a vacuum.  

To that end, the DEIS should provide a more integrated cumulative impacts analysis 
addressing: 

• Regional habitat fragmentation; 
• Combined groundwater withdrawals and drawdown; 
• Long-term degradation of springs and groundwater-dependent ecosystems; 
• Combined air quality and dust impacts; 
• Incremental industrialization of the Bullfrog Hills landscape; 



7 
 

• Climate change interactions with groundwater availability and habitat resilience. 

The current analysis often treats impacts from individual projects as discrete and 
manageable without sufficiently evaluating how multiple projects collectively alter 
ecological and hydrologic systems over time. 

The DEIS does not consider a reasonable range of alternatives.  

 NEPA requires Federal agencies to study, develop, and describe “a reasonable range of 
alternatives to the proposed agency action, including an analysis of any negative 
environmental impacts of not implementing the proposed agency action in the case of a no 
action alternative, that are technically and economically feasible, and meet the purpose and 
need of the proposal.” 42 U.S.C. § 4332(2)(C)(iii), (F); see also U.S. Department of Interior 
Handbook of NEPA Implementing Procedures § 2.3(a)(3). Agencies must also “study, 
develop, and describe appropriate alternatives to recommended courses of action in any 
proposal which involves unresolved conflicts concerning alternative uses of available 
resources.” 42 U.S.C. § 4332(2)(H). The DEIS includes only two, substantially similar 
alternatives—the Proposed Action and the Water Conservation Alternative—as well as the 
mandatory No Action Alternative. BLM must include additional alternatives in order to permit 
a “reasoned choice.” Id. Specifically, BLM must present and analyze alternatives that would 
meet the agency’s purpose and need while preventing or reducing significant and/or long-
term impacts to the natural human environment. The included “Water Conservation 
Alternative” addresses only one small subset of these impacts and, as discussed further 
below, would still result in adverse and potentially permanent impacts to groundwater-
dependent ecosystems and species.  

The DEIS uses an inappropriate temporal scale and does not sufficiently examine 
potential long-term liabilities.  

One of the most significant deficiencies in the DEIS is the limited discussion of temporal 
scale. The project’s own modeling predicts hydrologic and ecological effects that may 
persist for more than a century and in some cases beyond 300 years, yet many mitigation, 
monitoring, and financial assurance discussions remain focused on comparatively short 
operational or near-term post-closure periods. NEPA requires agencies to evaluate 
reasonably foreseeable long-term environmental consequences, while FLPMA’s 
unnecessary or undue degradation standard necessarily requires consideration of whether 
environmental degradation may persist far beyond the operational life of the project. The 
project’s environmental impacts, particularly regarding groundwater and geochemistry, may 
persist long after active mining ceases. 
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The DEIS focuses heavily on operational impacts while devoting comparatively limited 
analysis to post-closure conditions extending decades or centuries into the future. Long-
term groundwater rebound, pit chemistry evolution, and post-closure water quality 
management are inherently uncertain processes. The DEIS should therefore include longer-
term and more thorough post-closure scenario analysis with a discussion of perpetual or 
near-perpetual monitoring requirements that may be necessary. Additionally, there should 
be a related evaluation of long-term institutional capacity for monitoring and management 
and clearer disclosure regarding uncertainties that extend beyond modeled periods. 

These issues are particularly important because groundwater systems and geochemical 
reactions often evolve on temporal scales far exceeding mine operational timelines. 

The EIS does not provide a meaningful analysis of impacts to wildlife and wildlife 
habitats.  

General Wildlife Impacts and Habitat Fragmentation 

The Wildlife Resources Supplemental Environmental Report (SER) identifies extensive 
habitat types and wildlife resources within the area of analysis, including habitat used by 
migratory birds, raptors, mule deer, desert bighorn sheep, bats, burrowing owls, and other 
special status species. The SER notes that the wildlife area of analysis includes the Project 
Area as well as additional areas potentially affected by noise, blasting, groundwater 
drawdown, and indirect disturbance. The report also identifies multiple reasonably 
foreseeable future actions (RFFAs) within the broader region that may contribute to 
cumulative habitat loss and fragmentation. 

The DEIS and Wildlife SER acknowledge that habitat fragmentation and displacement would 
occur because of surface disturbance, road development, haul traffic, noise, and blasting. 
However, the analysis frequently minimizes these effects by describing them as temporary, 
localized, or moderate without sufficiently evaluating the broader ecological implications of 
incremental fragmentation across the Bullfrog Hills and Oasis Valley region. 

The Wildlife SER identifies substantial existing and future mining development in the region, 
including projects evaluated in the cumulative effects analysis. Despite this 
acknowledgment, the DEIS does not adequately evaluate how the aggregation of multiple 
mining projects may alter wildlife movement, habitat connectivity, and long-term ecosystem 
function over time. NEPA requires agencies to evaluate cumulative impacts in a meaningful 
manner rather than treating projects in isolation. NEPA’s statutory framework requires a 
scientifically grounded and interdisciplinary analysis of reasonably foreseeable 
environmental effects, such as cumulative groundwater and habitat impacts. 42 U.S.C. §§ 
4331-32. The current analysis does not sufficiently evaluate whether long-term regional 
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habitat fragmentation and repeated industrial disturbance across the Bullfrog Hills region 
may collectively result in significant ecological degradation over time. 

The cumulative effects discussion in Section 4.15.4 of the DEIS should therefore be 
expanded to include: 

• Quantitative estimates of cumulative habitat disturbance (and other impacts, such 
as groundwater drawdown) across the broader Bullfrog Hills and Oasis Valley region; 

• Evaluation of habitat fragmentation and connectivity impacts for desert tortoise, 
mule deer, and desert bighorn sheep; 

• Discussion of long-term displacement effects from repeated blasting, lighting, and 
industrial activity; 

• Evaluation of cumulative stressors on migratory bird populations and raptor nesting 
behavior; 

• Consideration of climate-driven habitat pressures that may compound project-
related impacts. 

FLPMA requires BLM to manage public lands under principles of multiple use and sustained 
yield while protecting ecological and wildlife values and preventing unnecessary or undue 
degradation (UUD). The UUD standard is not limited to immediate operational impacts but 
also encompasses whether long-duration habitat fragmentation, hydrologic disruption, and 
post-closure ecological degradation are being adequately prevented or minimized. Because 
the DEIS acknowledges that some habitat recovery and groundwater recovery processes 
may extend for more than a century and potentially beyond 300 years in some locations, the 
Final EIS should more clearly explain how such prolonged impacts to wildlife habitats are 
consistent with FLPMA’s UUD standard. The DEIS should also provide a clearer explanation 
of how long-term habitat fragmentation and industrialization of the Bullfrog Hills region are 
consistent with BLM’s substantive obligations under FLPMA and other federal laws.  

Raptors, Golden Eagles, and Migratory Birds 

The Wildlife SER identifies multiple raptor and golden eagle nests within the area of analysis, 
including nests within one mile of surface disturbance and two miles of blasting activities. 
During 2023 surveys, 49 stick nests were classified as golden eagle nests within the raptor 
and golden eagle area of analysis, including six nests documented as in use. During 2024 
surveys, 19 stick nests were classified as golden eagle nests within a four-mile buffer of the 
Project Area, with one nest documented as actively used by golden eagles and another by 
red-tailed hawks. The Wildlife SER further states that there are eight golden eagle nests 
within one mile of disturbance and two miles of blasting and two additional nests within two 
miles of blasting outside the one-mile disturbance area, representing two distinct territories. 
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One previously documented golden eagle nest would be directly disturbed by construction 
of a diversion channel. The report acknowledges that noise, blasting, human activity, and 
habitat disturbance may affect nesting behavior and reproductive success. 

The analysis relies heavily on seasonal timing restrictions and setback distances as 
mitigation measures. However, the DEIS does not sufficiently evaluate uncertainty regarding 
repeated disturbance over the life of mine or the cumulative effects of nearby mining activity 
on regional raptor populations. The Bald and Golden Eagle Protection Act, Executive Order 
13186, and the Migratory Bird Treaty Act establish important protections for migratory birds 
and eagles. The DEIS must therefore provide additional analysis regarding the effectiveness 
of proposed setbacks under repeated blasting scenarios, whether existing regional 
disturbance has already reduced available nesting habitat, the potential for chronic noise 
exposure to reduce nesting success over time, and long-term indirect impacts associated 
with loss of prey habitat and fragmentation. 

The Wildlife SER acknowledges that predicted project noise contours extend beyond the 
immediate disturbance footprint. However, the DEIS does not appear to fully analyze how 
chronic industrial noise may interact with existing and future mining activity in the region. 

Bats and Abandoned Mine Lands 

The Wildlife SER identifies abandoned mine land (AML) features within the project area that 
may provide habitat for bat species. Several special-status bat species were detected during 
surveys, and the report notes that AML features can provide roosting and hibernation 
habitat. 

The DEIS acknowledges direct impacts to AML features but relies primarily on pre-
disturbance surveys and avoidance measures. The analysis does not adequately evaluate 
the cumulative loss of roost habitat across the region or uncertainty regarding 
undocumented bat use of abandoned workings. Because bat populations are highly 
sensitive to disturbance and habitat alteration, additional information must be provided 
about seasonal occupancy and reproductive use of AML features, the cumulative regional 
loss of roost habitat from mining activities, and long-term habitat availability following 
reclamation. 

The DEIS does not demonstrate compliance with the Endangered Species Act (ESA) with 
respect to the Mojave Desert tortoise.  

The ESA is “the most comprehensive legislation for the preservation of endangered species 
ever enacted by any nation.” Tenn. Valley Auth. v. Hill, 437 U.S. 153, 180 (1978). It is designed 
to conserve the ecosystems upon which endangered and threatened species depend. 16 
U.S.C. § 1531(b). “[T]he plain intent of Congress in enacting the [ESA] was to halt and reverse 



11 
 

the trend toward species extinction, whatever the cost.” Hill, 437 U.S. at 184. To that end, the 
ESA requires federal agencies “to afford first priority to the declared national policy of saving 
endangered species,” even when this goal conflicts with agencies’ “primary missions.” Id. 

ESA Section 7(a)(2) requires each federal agency to “insure” that any proposed action is not 
likely to jeopardize the continued existence of an endangered species, or “destroy or 
adversely modify” critical habitat. 16 U.S.C. § 1536(a)(2). To carry out this substantive 
mandate, the ESA imposes procedural duties on federal agencies. 16 U.S.C. § 1536(a)(2). 
Whenever an agency action (here, BLM) “may affect listed species,” it must consult with 
FWS. 50 C.F.R. § 402.14(a). During consultation, FWS must review all relevant information, 
evaluate the current status and environmental baseline of the species, and analyze the 
direct, indirect, and cumulative effects of the proposed action on the species. 16 U.S.C. § 
1536(b)(3)(A); 50 C.F.R. § 402.14(g)(1)-(3). At the conclusion of consultation, FWS issues a 
“biological opinion,” or, if the proposed action is not likely to adversely affect a listed species, 
a concurrence letter. 50 C.F.R. § 402.14(g). Throughout the consultation process, FWS must 
utilize the “best scientific and commercial data available.” 16 U.S.C. §1536(a)(2); 50 C.F.R. § 
402.14(d). 

BLM must ensure compliance with both the procedural and substantive components of 
Section 7(a)(2) before approving the proposed plan of operations. 

The EIS does not indicate whether BLM has completed, or even initiated, the Section 7 
consultation process with regard to the Mojave desert tortoise (Gopherus agassizii). There is 
extensive desert tortoise habitat within the Project area, indicating that impacts to this 
species may be significant.  

The desert tortoise was listed as Threatened under the Federal Endangered Species Act in 
1990 and has seen substantial declines in all five Recovery Units according to the U.S. Fish 
and Wildlife Service (USFWS). In 2018, Allison & McLuckie wrote a definitive assessment of 
the status of the Mojave desert tortoise, referencing decades of population surveys and 
demographic data. Their report presents the stark situation faced by the desert tortoise and 
its prospects as a species. “Overall, this threatened species is experiencing large, ongoing 
population declines, and adult tortoise numbers have decreased by over 50% in some 
recovery units since 2004.” They conclude that “this species is on the path to extinction 
under current conditions.” USFWS, meanwhile, has determined that the desert tortoise has 
seen a 37 percent range-wide decline between 2004 and 2014 and has not experienced any 
improvement. 

According to the EIS, habitat suitability in the Project area varies from “non-habitat” in some 
areas to “highly suitable” in others. DEIS at 3-8. A 2025 survey found 15 live tortoises within 
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the Project area, including 11 adults and four juveniles. Id. 331 separate tortoise burrows 
have also been identified, within one containing eggshell fragments, which “indicat[es] a 
reproducing population in the area of analysis.” Id. Based on USFWS pre-project survey 
protocols and the results of the 2025 survey, it is estimated that there are 21 adult tortoises 
and 134 subadults within the Project area. Id.  

It should be noted that the density of tortoises and quality of habitat reported in the DEIS 
stand in stark contrast to the generalized discussions of the species’ status in USFWS’s 2003 
Programmatic Biological Opinion for the Tonopah Planning Area, suggesting that the data on 
which the Programmatic Biological Opinion is based are no longer current or accurate.  

The North Bullfrog Project will directly disturb 3,336.4 acres of suitable desert tortoise 
habitat and remove access to approximately 6,259.5 acres. Id. at 4-21. Recovery of disturbed 
areas could take more than 100 years. Id. In addition, the Project is likely to increase the 
prevalence of invasive weeds, which would reduce food and water availability. Id. Habitat 
fragmentation from the Project (as well as the other large mines planned in Oasis Valley) 
could have long-term impacts on population viability. Id. The Project may indirectly increase 
predation impacts from common ravens, and the drawdown from the Project’s groundwater 
pumping will impact surface water availability, “which may cause individuals to relocate.” Id. 
In sum, the Project will have numerous, overlapping adverse impacts on the local tortoise 
population, and likely contribute to ongoing range-wide population declines. These impacts 
will do doubt be amplified by the cumulative effects on habitat quality and connectivity from 
the numerous other anticipated mining projects discussed above.  

Given the tortoise’s ESA-listed status and the substantial impacts of the Project both at the 
local and regional levels, the DEIS requires more detailed discussion of increased mortality 
risks from vehicle traffic and industrial activity and the interaction between climate stressors 
and mining activity on these populations. The long-term degradation of habitat connectivity 
should also be analyzed as a necessary component of species success. In particular, the 
DEIS should not minimize the ecological significance of cumulative habitat loss across 
southern Nevada. 

The Project is located in the Eastern Mojave Recovery Unit, which represents the 
northernmost portion of the species’ range, and may be of heightened importance to the 
species’ conservation due to impacts from climate change and development in the southern 
recovery units. This unit has seen a 67 percent decline in tortoise density between 2004 and 
2014 (Allison and McLuckie 2018). 

Maintaining densities above the minimum viability threshold of 3.9 tortoises per square 
kilometer is essential to ensuring the future of the species. Tortoise densities in the Eastern 
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Mojave unit are currently at 1.9 per square kilometer and continue to decline precipitously. 
According to Allison and McLuckie (2018): “Declining adult densities through 2014 have left 
the . . . Eastern Mojave at 33% of [its] 2004 level. Such steep declines in the density of adults 
are only sustainable if there were suitably large improvements in reproduction and juvenile 
growth and survival. However, the proportion of juveniles has not increased anywhere since 
2007, and in [this] recovery unit the proportion of juveniles in 2014 has declined to 77% of 
their representation in 2004 . . . ” 

In addition, population and density trends do not tell the whole story for the desert tortoise. 
“[I]f the area available to tortoises is decreasing, then trends in tortoise density no longer 
capture the magnitude of decreases in abundance,” (Allison & McLuckie, 2018, p. 445). 
Habitat loss is a significant driver of localized extirpations and rangewide population 
declines (Berry and Murphy 2019, p. 109.25). There is an additional impact of habitat loss 
from “decreasing resilience of local tortoise populations by reducing demographic 
connections to neighboring populations (Fahrig 2007),” (internal citation, Allison & 
McLuckie, 2018, p. 445). 

As noted, maintaining connectivity is critically important to the conservation and recovery 
of the desert tortoise. The 1994 Desert Tortoise Recovery Plan (USFWS 1994) states that: 
“Large blocks of habitat, containing large populations of the target species, are superior to 
small blocks of habitat containing small populations.” The Revised Recovery Plan 
emphasized the need for linkage habitats to be managed to maintain gene flow between 
tortoise in Tortoise Conservation Areas (e.g., critical habitat units, etc.) (USFWS 2011). 
Regarding linkage habitat to provide and manage for population connectivity for the tortoise, 
Averill-Murray et al. (2021) state: that “habitat linkages among TCAs must be wide enough to 
sustain multiple home ranges or local clusters of resident tortoises (Beier and others, 2008; 
Morafka, 1994), while accounting for edge effects, in order to sustain regional tortoise 
populations.” The lifetime home range for the Mojave desert tortoise is more than 1.5 square 
miles (3.9 square kilometers) of habitat (Berry 1986) and tortoises may make periodic forays 
of more than 7 miles (11 kilometers) at a time. Id. Consequently, effective linkage habitats 
are not long narrow corridors. Any development within them has an edge effect (i.e., indirect 
impact) that extends from all sides into the linkage habitat further narrowing or impeding the 
use of the linkage habitat, depending on the extent of the edge effect. 

BLM must consider the most current information available regarding this highly imperiled 
species, as the ESA requires BLM to utilize the “best scientific and commercial information 
available.” 16 U.S.C. §1536(a)(2). Specifically, BLM must consider whether new information 
undermines any of the data or assumptions underlying the EIS’s desert tortoise analysis and 
the 2003 Programmatic Biological Opinion.  
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For instance, the best management practices (BMPs) and ACEPMs listed in the DEIS rely 
heavy on pre-construction surveys and translocation, but recent research has called into 
question the efficacy of translocation as a conservation strategy.  

There have been numerous studies on survival rates of translocations, which have shown 
mixed results, but few projects can be deemed to be a success. The largest translocation 
project, the Large-Scale Translocation Site in Ivanpah Valley, had just a 3.3% overall survival 
rate after 20 years, in both the translocated and resident populations combined (Scott et al., 
2020, p. 370). Another recent study found only 47% survival of juvenile tortoises over 3 years 
(Hall, et al., 2016). 

Mack and Berry (2023) monitored translocated adult tortoises for 10 years. They learned that 
17.72% of the tortoises survived, 65.82% died, 15.19% were missing, and 1.27% were 
removed from the study because they returned to the original site. Mortality was high during 
the first 3 years: more than 50% of the released animals died, primarily from predation. 
Thereafter, mortality declined but remained high. Thus, few tortoises survived during this 
translocation effort. The authors considered the translocation unsuccessful because more 
than 50% of the tortoises died. Id. In addition, during the first four years, male tortoises that 
were translocated did not produce offspring with resident or translocated female tortoises. 
This means their genes were not added to the population at the translocation site (Mulder et 
al. 2017). 

Moreover, introducing hundreds of new, foreign tortoises into established tortoise territories 
will throw off social dynamics and increase competition for scarce food resources (Scott et 
al., 2020, p. 370). Tortoise translocations can also alter the disease ecology of resident 
populations, increasing the likelihood of disease outbreak following translocation (Aiello et 
al., 2014, p. 34). Thus, the actual acreage of high-quality desert tortoise habitat that would 
be impacted by the proposed action is much higher than the area being directly disturbed by 
construction. 

Ostensibly the purpose of translocation is not just to save the individual tortoises but to 
allow the species to perpetuate and for the genetic material of translocated animals to be 
passed down through reproduction. In this sense, translocation has been a failure. A study 
found that 100% of genetically tested hatchling tortoises in a translocation site were fathered 
by resident tortoises (Mulder, et al., 2017, p. 323). This means that the translocation of the 
male tortoises was a failure, as they “are not genetically integrating into the population at 
large.” Id. Should translocation continue to grow in prevalence, it poses grave threats to the 
long-term genetic health and diversity of the species.  
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In sum, it is not clear that translocation provides any conservation benefit to the desert 
tortoise. This is especially true for “mitigation-driven” translocations, where the profit motive 
is the chief driver, rather than translocation carried out for scientifically based management 
reasons (Germano, et al., 2015, p. 100). One study found, due to the numerous failures of 
mitigation-based translocations, that “Translocation as a regulatory tool may be ill-suited for 
biologically mitigating environmental damage caused by development.” Id. 

BLM must further consider whether the anticipated impacts of the proposed mine exceed 
the scope of the 2001 Programmatic Biological Opinion and incidental take statement for 
the Tonopah planning area, and whether the Programmatic Biological Opinion can still be 
properly relied upon given its age and subsequent changes in the species’ status.   

In addition to its duties under the ESA, BLM must ensure that the Project complies with the 
1997 Tonopah RMP, which directs BLM to manage desert tortoise habitat to maintain current 
population levels. See 43 U.S.C. § 1732(a); Mineral Policy Center v. Norton, 292 F.Supp.2d 
30, 49 (D.D.C. 2003) (“[W]hen BLM receives a proposed plan of operations under the 2001 
rules, pursuant to Section 3809.420(a)(3), it assures [sic] that the proposed mining use 
conforms to the terms, conditions, and decisions of the applicable land use plan, in full 
compliance with FLPMA’s land use planning and multiple use policies.”).  

Finally, NEPA requires that agencies rigorously explore and objectively evaluate 
environmental impacts and disclose scientific uncertainty where incomplete or unavailable 
information may be relevant to reasonably foreseeable significant adverse impacts. The 
DEIS relies heavily on mitigation assumptions and future adaptive management 
commitments without fully evaluating uncertainty regarding long-term translocation 
success, habitat fragmentation, and cumulative regional habitat loss. The DEIS thus fails to 
take the require “hard look” at the Project’s impacts to the desert tortoise, and its affect on 
BLM’s compliance with the substantive requirements of the ESA and FLPMA.  

BLM’s own policies direct it to avoid impacts to “sensitive” species, including those 
proposed for ESA listing.  

Although the DEIS acknowledges that the project will cause substantial groundwater 
drawdown impacting springs and groundwater-dependent ecosystems throughout Oasis 
Valley, it contains relatively little information as to how this will impact BLM-designated 
sensitive species, and by extension, whether the project will comply with BLM’s own special-
status species policy.  

Pursuant to FLPMA, the ESA, and other statutory authority, BLM has adopted a manual on 
“Special Status Species Management,” published in BLM Manual Section (MS) 6840 
(“Special Status Species Manual”). “Special status species” subject to the Manual include 
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species that are: (1) federally listed, proposed, or candidates for listing under the ESA; (2) 
recently delisted; and (3) BLM sensitive species. The 2008 version of BLM’s Special Status 
Species Manual is currently in effect. Its stated objective is to “reduce or eliminate threats 
to Bureau sensitive species to minimize the likelihood of and need for listing of these species 
under the ESA.” To achieve this goal, the Manual provides that “[a]ctions authorized by the 
BLM shall further the conservation of Bureau sensitive species” and “Bureau sensitive 
species will be managed . . . to promote their conservation and to minimize the likelihood 
and need for listing under the ESA.”  

Authorizing the proposed mining project would, in combination with other reasonably 
foreseeable BLM actions in Oasis Valley, present an existential threat to the Amargosa Toad 
(Anaxyrus nelsoni) and Oasis Valley Speckled dace (Rhinichthys osculus nevadensis), both 
of which have been petitioned for ESA listing.  

The Amargosa toad is a critically endangered amphibian species found only along an 
approximately 14-mile stretch of the Amargosa River and nearby interconnected tributary 
springs in Oasis Valley (Center for Biological Diversity 2024a). The population is small, with 
the number of toads possibly not exceeding about 2,000 individuals. Id. at 6. Amargosa toads 
have specific habitat requirements for breeding, foraging, and sheltering, which include 
open, ponded, or flowing water, riparian vegetation in an early to intermediate successional 
stage, sheltering areas such as burrows, debris piles, spaces under logs or rocks, and areas 
of dense vegetation, and adjacent vegetated uplands for foraging. Id. at 9-10.  

The toad has been petitioned for ESA listing twice before—in 1994 and 2008. Id. at 6. Both 
petitions were denied by USFWS on the grounds that ongoing community-led conservation 
efforts were adequately protecting the species from extinction. Id. However, despite these 
efforts, the Amargosa toad’s population continues to remain in a highly precarious state. And 
today, the toad faces a new existential threat from gold mining and exploration, which did 
not exist when previous petitions were under evaluation. Id. at 23-43. Other major threats 
include ongoing water abstraction and diversion impacts, non-native ungulate grazing, 
invasive species, off-road vehicles and climate change. Id. at 43-50.  

The Oasis Valley speckled dace is a distinct population segment of the Amargosa speckled 
dace (Rhinichthys nevadensis nevadensis) (Center for Biological Diversity 2024b, p. 4). It 
occurs only in a few springs in Oasis Valley. Id. at 10-11. Like the Amargosa toad, the Oasis 
Valley speckled dace has been petitioned for ESA listing because it is threatened by the 
numerous proposed gold mining projects located throughout Oasis Valley. Id. at 24-41. The 
dace is also threatened by invasive species, non-native ungulate grazing (cattle and burros), 
predation, groundwater diversions, habitat alteration, groundwater pumping for solar energy 
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development, and climate change. Id. at 41-45. The speckled dace is found in multiple spring 
outflows that are near or directly adjacent to the expanded Project area. Id. at 11, Fig. 1.  

On January 21, 2025, USFWS issued “90-day findings” concerning the toad and the dace, 
determining that the listing petitions, “present substantial scientific or commercial 
information indicating that the petitioned actions may be warranted.” 90 Fed. Reg. 7038. This 
finding initiates a “12-month review” and the development of species status assessments 
for both organisms, which are currently underway. 

The speckled dace and toad co-occur with other highly imperiled species, including the 
Oasis Valley springsnail (Pyrgulopsis micrococcus), which is ranked as critically imperiled 
(G1) by NatureServe, the federally protected Southwestern willow flycatcher, the federally 
protected yellow-billed cuckoo, the federally protected least Bell’s vireo, and an unidentified 
species of Tryonia.  (Id. at 13; Center for Biological Diversity 2024a, p. 14). Additionally, 
Hyalella plutonia is a newly described species of amphipod endemic to a single spring in 
Oasis Valley, located just a few hundred meters from the Arthur project in the Amargosa River 
floodplain (Cannizzaro et al. 2025). Finally, a plant which grows directly adjacent to or 
possibly within the Arthur project area has recently been identified as Zeltnera namophila, 
the spring-loving centaury, which is federally listed where it occurs at nearby Ash Meadows 
National Wildlife Refuge (Kiel et al. 2026). 

Although the DEIS acknowledges the presence of some of these species, and concedes that 
groundwater pumping from the proposed mine may impact their habitats, the analysis is 
highly generalized, and does not consider whether the impacts from the mine would violated 
BLM’s own special-status species policy. The policy is particularly relevant to the toad and 
the dace, as it is highly probable that the approval of the proposed mine would result in a 
“warranted” finding at the conclusion of USFWS’s 12-month review. Further, and as 
discussed above, BLM must prepare a detailed evaluation of the cumulative impacts of all 
reasonably foreseeable mining projects in the Beatty area on the special-status species 
discussed herein. It is not an overstatement that the proposed gold mining district presents 
an existential threat to the groundwater resources of Oasis valley and the wildlife species 
that depend on them.  

The Project will have severe and long-lasting impacts on groundwater resources.  

Water quantity impacts represent one of the most significant unresolved issues within the 
DEIS. The Water Resources and Geochemistry SER predicts groundwater drawdown and 
delayed recovery extending across portions of the Sarcobatus Flat and Oasis Valley 
hydrographic basins and associated spring systems. Hydrographs included in the SER 
indicate approximately 12 feet of modeled drawdown at Springdale Spring and Spring 83 
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near the end of mining operations, with water levels predicted to recover within one foot of 
baseline after approximately 110 years. The SER further notes that drawdown effects at 
Colson Pond may persist well beyond 150 years due to delayed hydrologic response. 
Additional modeled drawdown includes approximately seven feet at North Mud Spring and 
approximately four feet at Mud Spring under the Water Conservation Alternative. The SER 
repeatedly acknowledges numerical uncertainty associated with modeled responses in 
portions of the Oasis Valley and Amargosa River system. The Water Resources and 
Geochemistry SER identify extensive groundwater modeling efforts and predicts 
groundwater drawdown extending across portions of the Sarcobatus Flat and Oasis Valley 
hydrographic basins. 

The DEIS states that the area of analysis for surface water, groundwater, and geochemistry 
encompasses approximately 1,272 square miles and includes numerous springs, riparian 
systems, and groundwater-dependent ecosystems. The SER identifies 99 spring locations 
within the water resources area of analysis and notes that many springs exhibit variability in 
flow conditions. The DEIS acknowledges uncertainty regarding hydrogeologic conditions 
and groundwater connectivity, particularly within structurally complex volcanic terrains. 
Despite this uncertainty, the analysis repeatedly characterizes impacts as limited or 
manageable. 

The attached report (Zdon 2026) discusses in detail the DEIS’s hydrologic analysis and SER, 
and identifies “foundational deficiencies” that call for substantial changes. The full report is 
attached and incorporated by reference into these comments, and its findings are briefly 
summarized here.  

Frist and foremost, the report identifies multiple springs within the Project’s area of impact 
that were not considered or modeled:  

Colson Main Pond is a spring-fed reservoir at the 7J Ranch Property with substantial 
surface water present at the time of the field inspection on January 21, 2021. The 
riparian area along the banks of the pond supports willow, bulrush, reeds, cattails, 
rabbitbrush and Russian olive is present. Water from the pond irrigates pasture down-
gradient which is used for limited livestock grazing.  

Cottonwood Warm Spring at the 7J Ranch Property discharges from the base of a 
large cottonwood adjacent to Colson Main Pond. Spring flow of 1 to 2 gallons per 
minute was noted during the field inspection on January 17, 2021. The riparian area 
supports the cottonwoods as well as Gooding’s Willows, bulrush, and rabbitbrush. 
Discharge temperatures of 27 to 28 degrees centigrade are present, potentially 
indicative of deep circulation.  
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Speckled Dace Spring is a significant spring on the 7J Ranch property with 
approximately 100 gallons per minute of discharge with dense vegetation comprised 
of bulrush, reeds (phragmites sp.), cattails, with watercress present in the spring 
brook. Mosquito fern and goldenrod are also present. Amargosa Toad are known to 
be present, and Speckled Dace are present, this being the most upgradient location 
for Speckled Dace along the Amargosa River system. 

Boardwalk Spring at Torrance Ranch discharges from 15 to 20 gallons per minute. 
Amargosa Toad are present and in combination with other discharges on the property 
support a bulrush, Gooding’s Willow, coyote willow and spikerush habitat. 

Parker Ranch Spring #1 is a helocrene spring on Parker Ranch. The spring is 
undeveloped and undisturbed. During the site inspection a Marsh Wren was 
observed at the spring, and Amargosa Toad are known to occur here. Temperatures of 
up to 30 degrees centigrade have been measured but vary depending on location 
measured being in a pond.  

These springs are not included as “drain” features within the numerical groundwater model. 
This affects the calibration of the model, negatively affects the reliability of the modeling 
results, misrepresents the water budget of the affected area, and fails to disclose impacts 
from the project’s groundwater pumping on the omitted springs and their associated 
groundwater-dependent ecosystems.  

Second, there is no discussion of hydrologic conductivity, or how conductivity is distributed 
within monitoring wells. The modeling thus omits key information concerning how and where 
groundwater flows throughout the affected area.  

Third, the model’s recharge figures appear inflated, as they do not account for the present or 
future impacts of global climate change. The report describing the applicant’s numerical 
modeling (BAS 2025) contains only cursory information about precipitation and a general 
discussion of temperature. This results in the incorrect assumption that the past record can 
be assumed to be the same moving forward. However, as ambient temperatures become 
warmer, growing seasons with lengthen and evaporative losses will increase. The recharge 
to the Project area is a critical aspect of the modeling analysis and should be evaluated more 
thoughtfully. Readily available tools, such as the U.S. Geological Survey’s Basin 
Characterization Model (BCMv8) can assist in more accurately determining historical and 
future natural recharge.  

Fourth, the model grid lies entirely within the State of Nevada, and the model’s western 
boundary follows a political border political boundary (the Nevada-California state line) 
instead of a hydrogeologic boundary (the Funeral Range and Grapevine Mountains). 
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Although the proposed mine is in Nevada, there are interstate water issues that are affected 
by the proposed project, and potentially other existing and proposed mining projects in the 
area. Ultimately, the new stresses placed on the groundwater system in Nevada will not only 
affect the discharge components within the Project area but will also reduce underflow 
towards Amargosa Desert Hydrographic Area (14-230) which itself provides underflow to the 
Shoshone-Tecopa area and Death Valley National Park.  

Fifth, the modeling report presents little data to support its inferences regarding the 
stratigraphy present at depth (e.g., 5,000 feet below ground surface). This results in 
substantial uncertainty concerning the properties of the groundwater system and may 
assume more groundwater is moving through the aquifer system than is present or vice 
versa. 

Sixth, the model appears to rely on inconsistent and incomplete “storativity” data, which 
impacts the reliability of the model’s estimates of aquifer recovery following the cessation of 
pumping, and will inhibit the development of an effective monitoring and mitigation plan.  

Seventh, the modeling results appear to contain large residuals, which call into question the 
model’s accuracy, and create substantial uncertainty regarding predicted impacts to springs 
and groundwater dependent ecosystems.  

In addition to the deficiencies identified in the numerical model, the DEIS’s use of a 10-foot 
drawdown contour as the basis for its analysis is unreasonable and unexplained. The DEIS 
asserts that “[t]he 10-foot drawdown contour has been used as the threshold for defining the 
potential drawdown effect area for numerous other BLM’s EISs for mining projects in north-
central Nevada over the past 30 years,” DEIS at 4-69, but just because something has been 
done before does not make it reasonable, particularly here, where there are numerous, 
sensitive groundwater-dependent species and ecosystems in close proximity to the 
proposed mine. The DEIS fails to explain BLM’s rationale in imposing this arbitrary and 
irrational limit on its analysis.  

As the DEIS acknowledges, groundwater drawdown from the Project will likely impact 
numerous surface springs, many of which provide habitat to highly imperiled species like the 
Amargosa toad and Oasis Valley specked dace, and may also provide critical water sources 
for the ESA-listed desert tortoise. Impacts to springs from pumping-induced drawdown will 
likely occur long before the drawdown reaches 10 feet in depth, as any change in the 
potentiometric surface of the groundwater aquifer is likely to affect springflow. Where the 
potentiometric surface is at or near the elevation of the spring orifice, a change of a few 
inches may result in a complete loss of flow. Additionally, the discharge from a spring would 
be reduced if the gradient controlling the discharge reduces without regard to there being 
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any actual drawdown at the spring. Literature on desert aquatic species, such as the Devils 
Hole pupfish, demonstrate the extreme sensitivity of desert aquatic systems to even minor 
hydrological changes (Davis et al. 2017; Wolaver et al. 2020).  

Further, the 10-foot drawdown does not account for impacts to groundwater-dependent 
vegetation. Many groundwater-dependent plants have roots much less than 10-feet deep 
(Fan et al. 2017).  Thus, irreversible thresholds (e.g., ecological state-shifts) for groundwater-
dependent ecosystems may be reached with water table declines much less than 10 feet. 
The 10-foot drawdown contour is for drawdown, so, if the groundwater levels are already 
close to the threshold for existing groundwater-dependent ecosystems, even a slight 
drawdown beyond that could be detrimental to spring flows and could induce ecological 
state-shifts in vegetation and habitat for wetland-dependent species (Currell 2016). Given 
these hydrologic realities, BLM should not arbitrarily constrain its analysis by relying on the 
10-foot drawdown contour.  

This reasoning above regarding the need to model and analyze drawdowns less than 10 feet 
is consistent with analysis by the USGS (United States Geological Survey).  In 2011 the USGS 
published a report, “Potential Effects of Groundwater Pumping on Water Levels, 
Phreatophytes, and Spring Discharges in Spring and Snake Valleys, White Pine County, 
Nevada, and Adjacent Areas in Nevada and Utah.” (Halford 2011) To understand the effects 
of groundwater pumping, modelers presented drawdown contours for less than one foot 
(see Figure 22, Halford 2011).  The specific motivation for this USGS work was to determine 
how groundwater pumping would affect springs as seeps in Great Basin National Park.  
Significant portions of the park, largely the northern half, are underlain by low permeability 
rock and the much higher permeability carbonate underlies most of the southern portion of 
the park (see Figure 2, Halford 2011).  The situation is similar for the North Bullfrog project in 
terms of the objective of understanding how springs, seeps and streams could be affected. 

Further, the DEIS itself demonstrates that BLM’s hydrologic model is capable of accurately 
simulating drawdown amounts far smaller than 10 feet. It acknowledges that “numerical 
models could be used to provide predictions of drawdown of less than 10 feet” and further 
admits that “drawdown of less than 10 feet could significantly affect flow in some perennial 
springs and streams.” DEIS at 4-69. In fact, the DEIS estimates drawdowns of less than 10 
feet and certain select locations. For example, it predicts a drawdown of 2.5 feet along the 
upper Amargosa River, two feet at Colson Pond, 1.2 feet at Lower Indian Springs, and 0.8 feet 
at Burro and North Goss Springs. DEIS at 4-71 to 4-72. Given this, it is unclear why BLM has 
chosen not to disclose the full extent of anticipated groundwater drawdown from the Project. 
Its decision to conceal the true extent of drawdown—even though the necessary information 
is readily available—frustrates NEPA’s central aim of fully informed decisionmaking.  
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Moreover, while a 10-foot drawdown may be customary in north-central Nevada, BLM has 
considered less than 10 feet for other projects in other locations. The groundwater modeling 
completed for the Copper Flat project in New Mexico (BLM 2019) is one example. The 
hydrologic report for that project presented the one-foot drawdown around the downstream 
end of the stream that would be affected by water supply pumping. The report summarized 
its findings as follows: “The figures indicate that peak groundwater-level drawdown along 
Animas Creek and most of Percha Creek will be less than 1 ft. Drawdown in a small area 
along lower Percha Creek is projected to be greater than 1 ft and less than 2 ft. The projected 
effects on evapotranspiration and surface discharge from the shallow aquifers are 
correspondingly small.” Table 3.5 in the same report tabulated drawdown as low as 0.01 feet 
expected at springs affected by the project. 

Other federal EISs for mining projects have used a much smaller drawdown contour for the 
consideration of impacts. The following is a small sample of those documents drawn from 
different States:  

• Donlin Gold Project, Final Environmental Impact Statement, Alaska, 2018. This FEIS 
considers drawdown to 0.1 feet due to the nearby wetlands that could be dried (BLM 
2018). 

• Haile Gold Mine Project, Final Environmental Impact Statement, 2014, SAC 1992-
24122- 41A The FEIS considers drawdown to 1 foot (USACE 2014). 

As these other federal agency reports have shown, it is much better and scientifically 
accurate to model drawdown to the one-foot level or less, and BLM should require that level 
of analysis to have been done for the North Bullfrog proposed mine. Even when considering 
fluctuations attributed to seasonal variation in the region, reliance on 10-foot drawdown and 
one-mile buffer remains inadequate for this project.  

Relatedly, the DEIS’s groundwater analysis is based on models that do not appear to have 
been verified or examined by BLM. The DEIS states: “To evaluate the effect of dewatering on 
the local and regional hydrogeologic system, a numerical groundwater flow model 
(groundwater model) was developed for the Project using MODFLOW-USG to predict the 
areal extent, magnitude, and timing of drawdown and recovery of groundwater levels through 
the mining and post-mining time periods (BAS 2025) and develop the drawdown extent 
predicted for the Project (BAS 2025).” DEIS at 4-68. However, when the Center requested the 
MODFLOW files from BLM to evaluate the model, BLM replied, “our hydrologist never 
requested the model files . . . we do not have them.” Email from Melissa Jennings, BLM to 
Patrick Donnelly, CBD, re: N Bullfrog hydro model, May 5, 2026. It therefore appears that BLM 
accepted the applicant’s modeling results without examining the underlying data. This raises 
serious questions about the agency’s reliance on the model and its compliance with NEPA. 
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It is ultimately BLM’s responsibility under NEPA to evaluate the environmental impacts of a 
proposed federal action. BLM’s failure to independently evaluate the applicant’s hydrologic 
model is an impermissible delegation of the agency’s authority and expertise. It must be 
emphasized that Federal agencies are entitled to deference in technical and scientific 
determinations only insofar as they actually exercise their technical and/or scientific 
expertise. BLM is strongly encouraged to independently evaluate AngloGold’s modeling 
before finalizing the EIS and/or issuing a final decision. The affected public should not be 
required to simply take the mining company’s word concerning the Project’s impacts to the 
area’s highly important, and publicly owned (see NRS 533.025) water resources.  

Finally, NEPA requires agencies to disclose uncertainty and incomplete information where 
such information is relevant to reasonably foreseeable significant adverse impacts. The 
statute further requires agencies to identify methodologies used and ensure the 
professional and scientific integrity of environmental analyses. 42 U.S.C. §§ 4331-32. The 
current DEIS acknowledges substantial hydrogeologic uncertainty, including uncertainty 
regarding groundwater connectivity, recharge behavior, structural controls, and delayed 
spring responses, yet often characterizes resulting impacts as negligible or manageable 
without sufficiently discussing the implications of model uncertainty for groundwater-
dependent ecosystems and sensitive species habitat. The current analysis should therefore 
be revised to more clearly disclose uncertainty regarding groundwater connectivity, spring 
responses, and long-term hydrologic change. 

The Integrated Monitoring Plan (IMP) is generalized and insufficient.  

 The proposed monitoring and mitigation plan for groundwater impacts (the Integrated 
Monitoring Plan or IMP) presents an unreasonable long-term risk to springs, seeps, and other 
surface water resources.  

The mitigation options in the IMP are essentially variations of “replacement water,” including 
short-term and long-term water supplementation, enhanced spring development, and 
managed aquifer recharge. Replacing one source of groundwater with another, especially for 
springs, is highly unlikely to restore sensitive species and ecosystems. Many springs contain 
endemic species adapted to the unique geochemistry, temperature, seasonal variability, 
and other characteristics of their specific water source (Davis et al. 2017). Waters sourced 
from different locations can have distinctive fingerprints because their flowpaths are 
different. As Zdon (2026, Attachment A) explains:  

[B]ecause of the uniqueness of these desert ecosystems the idea of mitigation 
compensation or mitigation offset via replacement or substitution can never 
truly be achieved if/when these spring areas are impacted. Any ecosystem 
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used as a replacement or substitution could not reasonably be expected to be 
similar in terms of the associated hydrologic and ecologic conditions to the 
ecosystem lost. While such offsets can represent a coarser view of 
replacements or substitution, the more specific conditions that support 
endemic and water-dependent biodiversity cannot be easily replaced or 
substituted. 

The IMP’s proposal for “flow supplementation” (a.k.a. “replacement water”) also suffers 
from a lack of supporting data. It appears to be an ad-hoc recommendation that is not 
informed by technical analyses or recognition of the ecological function of the springs and 
other groundwater-dependent habitats. If replacement water is to be seriously considered. 
additional information, such as what quantity of replacement water would be required, 
where the replacement water would be obtained, whether replacement water will be 
effective at mitigating ecological impacts, and the environmental impacts of obtaining 
replacement water, must be thoroughly considered.  

Although the IMP has figures indicating where wells and pipelines would be installed to bring 
water to different springs, it does not specify the source of the replacement water that will 
be used or analyze whether the physical and chemical characteristics of the replacement 
water match the unique characteristics of the springs. As demonstrated at Mound Springs in 
Australia, re-injection of groundwater can fail to restore spring vents and associated 
wetlands (Mudd 2000). Furthermore, the mitigation wells and associated pipelines were not 
included in the hydrological model, so the cumulative impact of pumping additional 
groundwater for mitigation could not have been assessed in the DEIS. 

The IMP also adopts a “wait until the spring is impacted” approach that has been shown to 
be ineffective. Barlow and Leake (2012, cited in Zdon 2026, Attachment A) present four 
common misconceptions regarding surface water depletion (such as a reduction of spring 
flow) due to groundwater pumping of which one is “[d]epletion of spring flow will stop when 
pumping ceases.” The monitoring plan here appears to rely on this assumption. While all of 
the monitoring identified in the IMP is critical to implement should the Project be approved, 
by these proposed monitoring activities by themselves are not protective of the groundwater-
dependent resources present.  

Relatedly, the IMP contains no quantitative triggers for mitigation action. Protection of 
natural systems requires clearly defined thresholds and rules that can halt or modify 
withdrawals when triggers are reached. Actions that merely call for “further study” or 
“additional monitoring” are insufficient because they involve no change to water use.  At the 
May 12, 2026, virtual public meeting on the Project, BLM stated that pumping cannot be 
stopped for safety reasons. However, mining can be safely stopped with appropriate notice. 
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Moreover, AngloGold claims that triggers will not be reached until after the mine closes—yet 
mines routinely operate beyond their planned life, and another mine in the region is planned 
to commence operations around the same time as the Project is scheduled to cease 
operations, meaning groundwater withdrawals in the area are likely to continue. 

The IMP also relies on inaccurate baseline data. For example, AR-SW-01 has not been visited 
and AR-SW-02 and NB-SP-32 have no flow data. Flow measurements at Springdale Spring 
were only collected once between 2016 and present, and the flow measurements were an 
order of magnitude different between 2013 and 2016.  

The IMP reference site design is likewise flawed. The IMP states that these reference site 
springs will not experience drawdown as determined by the numerical groundwater model; 
however, the same model predicts that several designated “reference” sites will experience 
drawdown. For example, the North Goss Spring is estimated to experience drawdown of 0.8 
feet from the Project or 0.3 feet from the Water Conservation Alternative, and the 
Brackenbury Spring is estimated to experience drawdown of 1.0 feet from the Proposed 
Action or 0.4 feet from the Water Conservation Alternative. In addition, the statistical design 
of the IMP’s monitoring protocol lacks adequate sample size given system variability, and no 
criteria are provided for selection of the “series of sites.”  

Finaly, the IMP presumes that AngloGold will maintain surface water flow through artificial 
means until the aquifer recovers, and perhaps indefinitely. It is by no means guaranteed that 
springflows affected by the mine’s groundwater pumping will recover once pumping 
ceases—the long-term removal of groundwater from the aquifer may result in permanent 
hydrological changes. The IMP is unclear as to precisely what would happen if this occurs, 
but presumably the mitigation response (e.g., the provision of “replacement water”) would 
need to be continued indefinitely. AngloGold has not show that it has the capability or the 
intention to engage in such “perpetual management” of surface-water resources in Oasis 
Valley. The potential for permanent impacts to springs—and the difficulties inherent in 
perpetual management by a private, for-profit business entity—are why it is far better to 
avoid impacts to springs in the first instance.  

Given the long temporal scales associated with groundwater recovery and potential pit lake 
development, the DEIS must fully evaluate: 

• Long-term groundwater rebound and recovery timelines; 
• Potential future water management obligations after closure; 
• Institutional and financial mechanisms for long-duration monitoring and mitigation; 
• The interaction between future regional water demand and post-closure water 

conditions. 
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FLPMA’s mandate to prevent unnecessary or undue degradation necessarily includes 
consideration of whether environmental liabilities may persist beyond the operational life of 
the mine. The DEIS repeatedly acknowledges post-closure groundwater recovery periods 
extending from decades to centuries, long-term geochemical uncertainty, and potentially 
permanent habitat alteration.  

These timelines stand in stark contrast with the proposed mitigation and monitoring 
framework—it is insufficient to prevent unnecessary or undue degradation over the full 
temporal scale of predicted impacts. 

BLM must identify and protect PWR 107 surface water rights.  

BLM must ensure that the proposed exploration activities do not impact PWR 107 surface 
water rights. “The [PWR 107] Order has withdrawn all lands containing springs and water 
holes . . . regardless of whether the water source has been the subject of an official finding 
as to its existence and location.” Interior Department, Federal Water Rights of the National 
Park Service, Fish and Wildlife Service, Bureau of Reclamation, and the Bureau of Land 
Management, 1979 WL 34241, *587 (June 25, 1979). Under PWR 107 and FLPMA, the lands 
around the springs are withdrawn from entry and the agency cannot approve any activities 
that would adversely impact these lands and waters or be located in the withdrawn lands 
around the springs.  

The DEIS is insufficient regarding water-quality impacts and mitigation.  

The Water Resources and Geochemistry SER identify numerous geochemical and water 
quality concerns associated with mined materials, pit backfill, heap leach facilities, and 
overburden storage areas. The DEIS states that 26 humidity cell tests (HCTs) were conducted 
and that several samples from both the Sierra Blanca and Jolly Jane Pits generated acidic 
leachate or elevated concentrations of constituents including arsenic, uranium, beryllium, 
and sulfate above Nevada Profile I reference values. The DEIS further acknowledges that 
modeled pit backfill pore water chemistry may contain elevated fluoride, manganese, 
arsenic, and antimony concentrations compared to both natural background groundwater 
and Nevada reference values, with predicted antimony and arsenic concentrations elevated 
by at least one order of magnitude above natural groundwater and spring background 
concentrations in some scenarios. 

The SER includes extensive geochemical characterization, including humidity cell testing, 
acid-base accounting, and simulated pit backfill pore water chemistry. While the DEIS 
concludes that many materials are classified as non-potentially acid generating or 
manageable through mitigation, the analysis still shows elevated concentrations of 
constituents of concern in several contexts. 
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Importantly, the DEIS acknowledges that groundwater quality exceedances of Nevada 
Profile I reference values already occur at several monitoring locations. The SER further 
notes uncertainty regarding long-term pore water chemistry and constituent mobilization. 

Several deficiencies must be addressed. The DEIS places substantial reliance on predictive 
geochemical modeling and laboratory testing. While such methods are standard, 
uncertainty associated with long-term field conditions should be more fully disclosed. The 
DEIS does not sufficiently evaluate the possibility that post-closure geochemical conditions 
may evolve over periods longer than the modeled timeframe. The analysis of pit backfill 
chemistry should include clearer discussion of uncertainty ranges, worst-case conditions, 
and potential future groundwater exceedances. The DEIS should more thoroughly evaluate 
cumulative regional water-quality degradation associated with existing and future mining 
projects. The long-term enforceability and funding of post-closure monitoring and mitigation 
remain insufficiently analyzed. 

The DEIS also repeatedly relies on monitoring and adaptive management as mitigation. 
However, NEPA requires agencies to evaluate mitigation in sufficient detail to ensure that 
environmental consequences have been fairly evaluated rather than deferred to future 
unspecified actions. The supporting SERs indicate that only five years of post-reclamation 
groundwater monitoring are currently included in the Reclamation Cost Estimate despite 
model predictions indicating hydrologic and groundwater quality responses extending for 
many decades or centuries. This discrepancy raises substantial concerns regarding whether 
mitigation and financial assurances are adequately aligned with the duration of predicted 
environmental impacts. However, the supporting SERs state that the Reclamation Cost 
Estimate currently includes funding for only five years of post-reclamation groundwater 
monitoring despite the project’s own modeling predicting groundwater recovery and 
hydrologic responses extending for many decades to centuries. This mismatch between 
predicted environmental timelines and the duration of proposed financial and monitoring 
commitments warrants substantially greater analysis in the Final EIS. Further, monitoring 
alone is not mitigation unless accompanied by clearly enforceable corrective actions and 
long-term financial assurances. Because mining-related groundwater degradation may 
persist for decades or centuries, the DEIS should more clearly disclose the potential 
duration of post-closure water-quality management. 

The DEIS underestimates and under-analyzes air quality impacts. 

A correct baseline is needed to evaluate the air quality effects of the Project; such a baseline 
requires air sampling and analysis at the location of the proposed mine or very nearby. The 
DEIS uses the Turtleback Dome monitoring station located near Yosemite National Park, 
California, for both the NO2 and CO background concentrations, which is 200 miles 
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northwest of the Project area. According to the DEIS, the air at this California location is 
representative of the Project’s area. This faulty assumption results in an inaccurate 
estimation of the air quality effects of the Project, since the baseline is in error. Without an 
accurate baseline, the agency cannot ensure that all emissions comply with all air quality 
standards and requirements—which is needed to meet the FLPMA/UUD/RMP compliance 
standards and the federal and State Clean Air Acts. There are several significant differences 
in the Project area and the Turtleback Dome location. Unlike the Project area, Turtleback 
Dome is near Yosemite National Park, a protected airspace, with no mining operations 
nearby, nor is there a major highway. 

The DEIS acknowledges the following “significant air emission” sources near the Project 
area: the US Department of Energy Yucca Mountain site, US Ecology Nevada, Inc., the CR 
Reward Mining Project, the Kalamazoo Materials, Inc., Beatty Quarry, Coeur Sterling, Inc., 
and the Cind-R-Lite Block Company. Such sources do not exist near Turtleback Dome 
monitoring station. In addition, the DEIS notes that traffic and agricultural activities are 
included in background concentrations. Again, neither of these sources exist near the 
Turtleback Dome monitoring station. And all of these sources have to be factored into the 
cumulative air emissions inventory in order to see that the total emissions comply with all 
standards and requirements as required by FLPMA/UUD/RMP compliance and the federal 
and State Clean Air Acts. The baseline background needs to include estimates from the 
significant existing sources. The situation is the same for CO, SO2, and particulates. 

An incorrect baseline leads to an incorrect analysis, and impacts BLM’s ability to analyze the 
effectiveness of air quality mitigation plans and assess compliance with FLPMA and federal 
and State air-quality laws. Given that the DEIS used non-credible background levels for CO, 
NO2, and SO2, the cumulative analysis results are also flawed. 

BLM must fully consider potential impacts from PFAS emissions. 

The DEIS fails to thoroughly consider the potential for, and impacts from, Per- and 
polyfluoroalkyl substance (PFAS) emissions associated with mining operations. PFAS and 
similar compounds have been used in leach solutions at gold mines for their properties as 
surfactants (Zdon 2026, Attachment A). During mining activities, PFAS uses include ore 
leaching in copper and gold mines, ore floating, separation of uranium from ore/minerals, 
concentration of vanadium compounds, acid mist suppressing agent, wetting agents, 
hydrocarbon foaming agent, and the use of fluoropolymer in pipes, cables, hoses, and 
conveyor belts. Id. Additionally, PFAS may be present at mining facilities for uses that are 
ancillary to the mining operation, such as PFAS-containing aqueous film forming foam 
(AFFF) for fire suppression/firefighting activities, cleaning of metal surfaces, and use as a 
foaming agent in drilling fluids, paints, and coatings.  
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Human and ecological receptors can be exposed to PFAS through various pathways at 
mining sites, as well as offsite due to fate and transportation mechanisms such as surface 
runoff, groundwater migration, wind erosion, and aerial deposition. The most common 
exposure pathways include incidental ingestions of soil/sediment, direct contact, ingestion 
of potable water, inhalation of particulates/dust, and consumption of PFAS-contaminated 
food. Id.  

The water quality analyses and recommendations for monitoring should include discussions 
as to whether these compounds could be found on site and what actions should occur if 
they are found. Impacts of PFAS family compounds on wildlife are well-documented with 
investigations by the U.S. Geological Survey regarding PFAS compounds on migratory birds 
and other wildlife. Id. As part of future water quality management activities, a 
remediation/mitigation plan should be developed to address anticipated actions in the event 
that PFAS and related compounds are identified in groundwater to protect downgradient 
groundwater-dependent ecosystems and well users.  

The DEIS fails to analyze the impacts of the Project on Indigenous people. 

The DEIS did not analyze the impacts of the Project on Indigenous people in the region, 
despite well-documented impacts to North American Indigenous communities that have 
resulted when large-scale resource extraction projects, including mines, have been built and 
operated in remote areas, bringing in large numbers of outside workers. The 2023 findings 
and recommendations of the U.S. Not Invisible Act Commission are relevant and readily 
available for such an analysis, as is the 2019 Final Report from the Canadian National Inquiry 
into Missing and Murdered Indigenous Women and Girls (see details below). 

Two Canadian studies have documented impacts to First Nations communities resulting 
from large resource extraction projects, including mines, that brought in many temporary 
workers from outside the local areas. A study of the Mount Milligan Mine’s impacts to local 
First Nations communities found, “[t]he influx of workers resulted in strains on existing 
health services, impacts to health services in relation to an increase in industrial accidents 
and illness, increased vulnerability for women and youth in the area, increased pressure on 
a pre-existing housing crisis, and increased traffic” (Shandro et al. at 5). Crime, including 
sexual assaults, and prostitution also increased. Id. at 29-20. Similarly, a 2017 study of the 
impacts of resource-extraction worker camps on the First Nations of western Canada found 
increased vulnerability for women and youth, increased road safety problems, increased sex 
trade and sex trafficking, increased amounts of drugs and alcohol being brought into 
Indigenous communities, and increased strain on health services (Gibson et al. 2017 at 19, 
20, 24-26, 31-32). In northern British Columbia, increases in rates of sexually transmitted 
diseases have been linked to influxes of oil and gas workers. Id. at 26-27. Importantly, both 
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the Shandro et al. and Gibson et al. studies give many suggestions as to how these negative 
impacts can be prevented or ameliorated. These studies could be an ideal source of 
potential mitigation measures for the North Bullfrog Project’s social impacts. 

Similarly, Indigenous and non-Indigenous communities in the United States experienced 
serious health and safety impacts during the Bakken oil boom, when large numbers of 
outside workers came into the region. On the Fort Berthold Indian Reservation in North 
Dakota, the Bakken oil boom coincided with large increases in sex trafficking, sexual assault, 
and domestic violence (Finn et al. 2016 at 2). The Fort Peck Assiniboine Sioux Tribe also 
experienced increases in crime and violence during the Bakken oil boom (see Jayasundara 
et al 2016). In addition, from 2002 to 2014, a period of time when the Bakken oil boom was 
in full swing, that region of North Dakota and Montana experienced significant increases in 
murder, rape and sexual assault, aggravated and simple assault, kidnapping, and domestic 
violence (Martin et al. 2019 at 1; Jayasundara et al. at 8). 

Although impacts in the Bakken occurred both on- and off-reservation, as a whole, 
Indigenous communities experience higher rates of violence than non-Indigenous 
communities. To combat this problem, the U.S. Congress passed the Not Invisible Act of 
2019, which established a Department of the Interior and Department of Justice joint 
Commission on Reducing Violent Crime Against Indians. The Not Invisible Act Commission 
held seven hearings and received testimony from 260 people about the crisis of missing, 
murdered, and trafficked American Indians and Native Alaskans. NIAC Report at 1. In its 
report, the Commission found, “[d]evelopment projects, including extractive industries, that 
create ‘man camps’ or attract outside workers on or near tribal lands are significant 
contributing factors to MMIP [missing and murdered Indigenous people] or HT [human 
trafficking].” Id. at 139. The Report states, “[t]he Commission heard testimony from multiple 
witnesses that development projects in or near Tribal communities have often presented a 
double-edged sword, offering economic opportunities while simultaneously exacerbating 
the issues of violent crime, drug abuse, and labor and sex trafficking of Native women and 
children.” Id. This problem is larger than the U.S. The 2019 Final Report from the Canadian 
National Inquiry into Missing and Murdered Indigenous Women and Girls also found 
“substantial evidence of a serious problem” in the correlation of resource extraction 
projects, including mining, and violence against Indigenous women and girls. National 
Inquiry Report vol. 1a at 593. The report states, “[i]ndustries that create ‘boom town’ and 
‘man camp’ environments are implicated in increased rates of drug-and alcohol-related 
offences, sexual offences, domestic violence, and gang violence, as well as sex industry 
activities in the host communities.” Id. at 593.  
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This is relevant to the North Bullfrog Project because there is a Tribal community not far from 
the Project, namely the Timbisha Shoshone village in Death Valley (approximately 40 miles 
from Beatty), and other Indigenous people live throughout the region, including in Beatty. The 
DEIS estimates that outside workers living in Beatty during the construction phase of the 
Project may nearly double Beatty’s population, which would essentially turn the town into a 
mining camp. DEIS at ES-5. Therefore, there is potential murdered, missing, and trafficking 
risk to Indigenous people, an impact that was not analyzed in this Project’s DEIS.  

In regard to potential mitigation, the DEIS contains no mitigation measures to reduce the 
murdered, missing, and trafficking risk to Indigenous people. For example, the ACEPM in 
Appendix B that mentions possible future meetings with Tribes only involves Native 
American Traditional Values, not public safety. DEIS Appendix B at B-5. The U.S. Not Invisible 
Act Commission’s Report recommends reducing risk to Indigenous communities by 
requiring “background checks of all workers hired to work in or near Indian country and 
Alaska Native Villages for protection orders, sexual offender lists, violent crimes, and 
exclusion from other tribal communities” and alerting “nearby communities and Tribes of 
dangerous individuals.” NIAC Report at 139.  

Communities throughout the region will experience negative social and economic impacts 
of the Project that did not receive “hard look” analysis in the DEIS. The DEIS’s Social and 
Economic Values Supplemental Environmental Report (DEIS SEVSER) estimates population 
increases of 93% in Beatty, 42% in Amargosa Valley, and 30% in Tonopah during mine 
construction, assuming the Project’s entire non-local workforce locates in those 
communities. This includes direct, indirect and induced employment. DEIS SEVSER at ES-5. 
This is a large influx of outside workers into the area and does not include outside workers in 
the area who are working on other industrial projects. The DEIS SEVSER elsewhere identifies 
Pahrump and Bishop as potential areas where workers might also choose to live, but 
cautions that housing shortages could arise if more than one industrial project was being 
built at once (ES-7-ES-8). However, according to the DEIS, Bishop is 140 miles and 
approximately 155 minutes by road vehicle from the Project Area (thus, more than a 2.5 hour 
drive away). DEIS SEVSER at 2-13. Only the rarest of workers would be willing to commute 
more than five hours and put nearly 300 miles on their own vehicle daily, given the cost in 
both personal time and gasoline. Therefore, Bishop is simply not a realistic housing option, 
which increases the likelihood of housing shortages for North Bullfrog workers and everyone 
else closer than in Bishop. The University of Nevada Reno Extension’s analysis of the social, 
fiscal and economic impacts and benefits of the Project to Beatty and Nye County projected 
that during construction, the town of Beatty would have a shortfall of between 30 and 116 
housing units and during operations would have a shortfall of between 27 and 105 housing 
units (Borden et al. 2025 at 65-66). Because there would not be enough housing within a 
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reasonable commuting distance for everyone, especially during the construction phase, 
BLM must analyze the social impacts of a region-wide housing shortage (see details below) 
and of bringing in temporary worker housing (a.k.a. “man camps”). The social impacts of a 
region-wide housing shortage did not receive a “hard look” in the DEIS and the social impacts 
of bringing in temporary worker housing for the outside workers were not analyzed in the 
DEIS.  

As housing becomes scarcer because of nonlocal workers moving into the region for the 
Project, the price of housing would increase. This would affect not only workers associated 
with the mine, but also many others in these communities who would not have high 
extractive-industry wages to pay for housing. For an example of what has happened in the 
U.S. under that scenario, the Bakken region of North Dakota experienced a housing shortage 
and subsequent sharp housing price increases due to a large influx of nonlocal oil and gas 
workers. As a result, “The scarcity of affordable housing contributed to crowded and 
desperate living arrangements, which caused tension and conflict in homes; victim service 
providers had difficulties finding housing for survivors, crisis shelter shortages were noted.” 
Jayasundara et al. at 10. In addition, “the creation of a ‘boom town’ as a result of the 
extraction industry often results in high rates of inflation and an increased cost of living in 
the host communities. Indigenous women are disproportionately impacted by this, in terms 
of increased economic insecurity.” National Inquiry vol. 1a at 593. Although the DEIS 
acknowledges the potential for a housing shortage due to the North Bullfrog Project, 
especially if other industrial projects are built in the area at the same time, it does not analyze 
how housing prices would likely be affected by a shortage, the social impacts of rising 
housing prices (e.g. overcrowded housing, increased homelessness), the potential for 
increased domestic violence as a result of social stress, and increased need for social 
services to respond.  

The large influx of outside workers resulting from the Project would also likely result in new 
strains on area communities’ law enforcement, firefighting and emergency medical 
services. The DEIS SEVSER acknowledges that the potential for minor, localized to major, 
regional impacts, depending on what happened with resource shifting, tax revenues, and 
ability to attract job candidates. DEIS SEVSER at ES-8. However, it does not describe what 
those impacts actually are beyond affecting response times. (Beatty will not be the only 
affected community.) If law enforcement response time is increased, how much will this 
Project increase the communities’ risk of lives lost to violence? If emergency medical 
services response time is increased, how much will this Project increase the communities’ 
risk of lives lost or permanent disabilities due to not receiving medical services or not 
reaching a hospital in time? If firefighting response time is increased, how much will this 
Project increase the communities’ risk of homes or businesses lost to fire? These impacts 
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seem particularly relevant given the region’s reliance on volunteer firefighters and 
emergency medical services personnel, as well as its history of difficulty recruiting. DEIS 
SEVSER at ES-9, Borden et al. at 34. Loss of life, permanent disability or the loss of homes or 
businesses would be very serious impacts and should receive analysis in the EIS.  

In regard to mitigation, there are no specific social or economic mitigation measures listed 
in the DEIS, just two commitments in the “Social and Economic Values” section of Appendix 
B that Corvus Gold will: (1) work with the Beatty Town Advisory Board to identify issues of 
community concern; and (2) work with the Beatty Working Group stakeholders “to achieve 
stakeholder engagement.” DEIS Appendix B at B-7. However, the DEIS’s Social and Economic 
Supplemental Environmental Report identifies potentially affected communities other than 
Beatty (e.g., Tonopah, Amargosa Valley, Pahrump, Bishop), and the ACPEMs do not provide 
mitigation for impacts to those communities’ safety, social and economic well-being as their 
population increases (including, but not limited to, impacts to housing supply, law 
enforcement, firefighting, emergency services, and health services). In addition, the “Safety, 
including Public Safety” section of Appendix B is only about the mine itself and does not 
include any measures for mitigating the Project’s impacts to public safety in the several 
communities where the Project’s workers are projected to live (e.g., potential need for 
increased law enforcement personnel as population increases abruptly in a region that has 
historically had difficulty recruiting law enforcement personnel). DEIS Appendix B at B-6 to 
B-7, Borden et al. at 67. Mitigation measures that provide mitigation for social and economic 
impacts to all the potential host communities must be added in the EIS. 

BLM has not determined whether AngloGold has valid rights under the 1872 Mining 
Law. 

The DEIS indicates that BLM intends to review and approve the North Bullfrog project under 
its 43 C.F.R. Part 3809 regulations, which limit BLM’s authority and discretion over 
“operations authorized by the mining laws on public lands.” 43 C.F.R. § 3809.2(a). BLM 
invokes this authority to, among other things, eliminate numerous reasonable alternatives 
from consideration, and limit protections for sensitive wildlife species, including the ESA-
listed desert tortoise. 

Put another way, BLM has not subjected the proposed project to the agency’s much more 
discretionary authority under FLPMA and its implementing regulations (such as the FLPMA 
ROW requirements and Special Use rules at 43 C.F.R. Part 2920) on the belief that its 
authority is limited by AngoGold’s mining claims under the 1872 Mining Law.  

However, to limit its authority in this manner, BLM must verify that all of the various project 
components, including the pit, waste rock dumps, tailings dumps, heap leach facility, etc. 
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are actually, “authorized by the mining laws,” which requires that they be located on valid 
mining claims. 

BLM’s assumption that AngloGold has statutory rights across the entire project area 
contradicts controlling Ninth Circuit and District of Nevada precedent. The Ninth Circuit 
rejected essentially the same agency rationale in Rosemont, 33 F.4th 1202 (9th Cir. 2022), 
vacating the approval of a large open pit mine because, like here, the agency never 
determined whether the mining company’s claims under the Mining Law were truly valid. The 
court held that, without evidence demonstrating that the company’s claims were in fact 
valid, the agency approved the mine under its erroneous view that the project facilities were 
“authorized by the mining laws.” Id. 

The agency “either assumed that Rosemont’s mining claims on that land were valid or (what 
amounted to the same thing) did not inquire into the validity of the claims.” Id. at 1212. The 
Circuit rejected the same position taken by BLM here, that the mere filing of a claim, and the 
Mining Law in general, conveys a right to use and occupy federal lands. As the Circuit made 
clear, the Mining Law does not give the company “the right to” conduct operations “on 
thousands of acres of National Forest land on which it has no valid mining claims.” Id. at 
1218. 

The federal district court for the district of Nevada has enforced the Rosemont precedent on 
BLM mine reviews and approvals. Relying on Rosemont, the court held: “[t]o occupy federal 
land for mining purposes, a miner must have a valid claim. See id. at 1209-10.” Bartell Ranch, 
2023 WL1782343, *4. Under Rosemont, and “contrary to Federal Defendants’ argument, . . . 
[FLPMA] requires BLM to look to . . . the Mining Law, and accordingly make a determination 
about claim validity, before authorizing a project proponent to occupy” the subject public 
lands. Id. at *5 (citing 43 U.S.C. §1732(b)). The court found that “under Rosemont, BLM was 
required to make a validity determination as to the waste dump and mine tailings land before 
issuing the ROD.” Id. at *6. 

Both Rosemont and Bartell Ranch were then relied upon by Judge Hicks in finding that BLM 
made the same fundamental mistake—erroneously failing to demonstrate, or even inquire, 
as to whether the claims at another large mine site were valid. See Great Basin Res. Watch 
v. Dep’t of the Interior, No. 3:19-cv-00661-LRH-CSD, 2023 WL2744682, **4-6 (D. Nev. March 
31, 2023). Judge Hicks reiterated that “Rosemont . . . requires a valid mining claim.” Id. at *4. 
In both Bartell Ranch and Great Basin Resource Watch, this District remanded the decisions 
back to BLM, requiring it to verify claim validity. See Bartell Ranch, 2023 WL1782343, *25; 
Great Basin Resource Watch, 2023 WL2744682, *5. 



35 
 

“[N]o right arises from an invalid claim of any kind” because a contrary holding would “work 
an unlawful private appropriation in derogation of the rights of the public.” Cameron v. U.S., 
252 U.S. 450, 460 (1920). If a “claim is invalid, a miner has no right, possessory or otherwise, 
in connection with the land.” Rosemont, 33 F.4th at 1210. But here, BLM has not determined 
whether these claims are valid—erroneously assuming that each claim supported statutory 
rights under the Mining Law.  

Decisions concerning a miner’s right to occupy federal lands must be supported by 
evidence—which is absent here. As in Rosemont, Bartell Ranch, and Great Basin, BLM’s 
assumption of statutory “rights” under the Mining Law, without conducting a review of, and 
substantiating, those purported “rights,” cannot be sustained. 

Relatedly, the EIS does not show that AngloGold has or will obtain the necessary rights-of-
way under FLPMA for ancillary project infrastructure such as pipelines and transmission 
lines. Under FLPMA Title V, 43 U.S.C. §§ 1761-71, BLM may authorize water pipelines and 
other conveyances across public lands only by granting a right-of-way (ROW). These 
facilities cannot be authorized through the on-site plan of operations approval process, 
which is limited to “operations authorized by the mining laws,” i.e., facilities located on valid 
mining or millsite claims. 43 C.F.R. § 3809.1(a); see also Rosemont, 33 F.4th at 1209-10, 
1221-24 (except for initial exploration, operations “authorized by the mining laws” are limited 
to facilities located on valid claims).  

The Interior Department has repeatedly held that approval of water pipelines is not governed 
by, or subject to, statutory rights under the Mining Law. “FLPMA repealed or amended 
previous acts and Title V now requires that BLM approve a right-of-way application prior to 
the transportation of water across public land for mining purposes.” Desert Survivors, 96 
IBLA 193, 1987 IBLA LEXIS 81, *8-9 (1987) (citing 43 U.S.C. §1761 (1982)); see also Far West 
Exploration, 100 IBLA at 308 n. 4, 1987 IBLA LEXIS 185 *3. (“[A] right-of-way must be obtained 
prior to transportation of water across Federal lands for mining.”). 

Importantly, Title V imposes critical on-the-ground mandates that BLM has not applied here. 
BLM may grant a ROW only if it “will do no unnecessary damage to the environment.” 43 
U.S.C. §1764(a). A Title V ROW “shall contain terms and conditions which will . . . minimize 
damage to scenic and esthetic values and fish and wildlife habitat and otherwise protect the 
environment.” Id. §1765(a). “Damage” is not limited to the land within the ROW corridor, but 
to all lands and resources that may be affected by the ROW (here, the mine project and all 
its impacts). 

BLM not only has the authority to consider the adverse impacts on lands and waters outside 
the immediate ROW corridor, but also the obligation to protect these public resources under 
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FLPMA—which BLM did not do here. See Cnty. of Okanogan v. Nat’l Marine Fisheries Serv., 
347 F.3d 1081, 1085-86 (9th Cir. 2003) (affirming the imposition of mandatory minimum 
stream flows as a condition of granting a ROW for a water pipeline). Any failure on BLM’s part 
to require a ROW for ancillary project infrastructure in this case would violate FLPMA.  

The DEIS does not show that BLM has complied with its obligation to prevent 
unnecessary and undue degradation (UUD).  

FLPMA requires that: “[i]n managing the public lands [BLM] shall, by regulation or otherwise, 
take any action necessary to prevent unnecessary or undue degradation [UUD] of the lands.” 
43 U.S.C. §1732(b). The “prevent UUD” standard applies to “operations authorized by the 
mining laws.” 43 C.F.R. §3809.2(a). BLM cannot approve a mining plan of operations that 
would cause UUD. 43 C.F.R. §3809.411(d)(3)(iii).  

The duty to “prevent UUD” is “the heart of FLPMA” and “amends and supersedes the Mining 
Law.” Mineral Policy Ctr. v. Norton, 292 F. Supp. 2d 30, 33 (D.D.C. 2003). FLPMA, “vests [BLM] 
with the authority—and indeed the obligation—to disapprove of an otherwise permissible 
mining operation because the operation, though necessary for mining, would unduly harm 
or degrade the public land.” Id. at 42. FLPMA’s requirement that BLM prevent UUD 
“supplements requirements imposed by other federal laws and by state law.” Ctr. for 
Biological Diversity v. Dep’t of the Interior, 623 F.3d 633, 644 (9th Cir. 2010). BLM complies 
with the mandate to prevent UUD “by exercising case-by-case discretion to protect the 
environment through the process of . . . approving or rejecting individual mining plans.” Id. at 
645. 

As part of its duty to prevent UUD, BLM must ensure that all operations comply with the 
Performance Standards found at 43 C.F.R. § 3809.420. See 43 C.F.R. § 3809.5 (definition of 
UUD, specifying that failing to comply with the Performance Standards set forth at §3809.420 
constitutes UUD). Harm to threatened and endangered species their habitat constitutes 
UUD. Id.; 43 C.F.R. § 3809.420(b)(7) (“The operator shall take such action as may be needed 
to prevent adverse impacts to threatened or endangered species[] and their habitat.”). 

BLM claims in its analysis of alternatives that it is not possible to avoid occupied desert 
tortoise habitat due to AngloGold’s mining claims, but that is not the law. Under FLPMA, BLM 
must “prevent adverse impacts” to the species and critical habitat, regardless of 
AngloGold’s mining claims. See, e.g., Bartell Ranch v. McCullough, No. 3:21-cv-000080-
MMD-CLB, 2023 WL1782343, *9 (D. Nev. Feb. 6, 2023) (acknowledging that BLM’s mining 
regulations require mining operators to “prevent impacts to threatened or endangered 
species, and their habitat which may be affected by operations.”); see also U.S. Dep’t of the 
Interior, Mining Claims Under the General Mining Laws; Surface Management, 66 Fed. Reg. 
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54834, 54858 (Oct. 30, 2001) (“[P]aragraph (b)(7), on fisheries, wildlife and plant habitat 
explicitly protects only threatened and endangered species.”). Indeed, it is hard to imagine 
how BLM could comply with the ESA’s overarching mandate to “to afford first priority to the 
declared national policy of saving endangered species” were this not the case. Hill, 437 U.S. 
at 184.  

As discussed above, the project will have numerous direct and indirect impacts on desert 
tortoise populations and habitat, including displacement, mortality, habitat loss, habitat 
fragmentation, and proliferation of invasive species. All of these impacts will occur at a time 
when tortoise populations are declining across the species’ range. And although BLM has 
proposed some mitigation measures that may somewhat reduce the project’s impacts 
compared to an unmitigated project, BLM has failed to “prevent adverse impacts to [the] 
endangered species, and their habitat,” and failed to prevent UUD. 43 C.F.R. § 
3809.420(b)(7). 

In addition, The DEIS must explain and defend how long-duration groundwater impacts are 
consistent with prevention of unnecessary or undue degradation and how associated long-
term water quality uncertainties are being or will be addressed. It must further explain how 
habitat fragmentation and cumulative industrialization resulting from this and potential 
subsequent projects are consistent with multiple-use management, and how monitoring 
and mitigation commitments will actually remain enforceable over long temporal scales 
consistent with potential impacts. 

The Project would violate western Shoshone treaty rights 

Under the U.S. Constitution, treaties between the United States and another sovereign 
government are the “supreme law of the land,” on equal footing with federal statutes and the 
Constitution itself. U.S. Const., Art. VI. Federal courts interpret treaties between Native 
American tribes and the U.S. government as they were understood by the tribes who 
negotiated them. Tulee v. Washington, 315 U.S. 681, 684-85 (1942). Courts must interpret 
treaties liberally and resolve ambiguities in favor of Native Americans. Seneca Nation of 
Indians v. New York, 382 F.3d 245, 259 (2d Cir. 2004). Courts should not construe treaties to 
the prejudice of the tribes, Antoine v. Washington, 420 U.S. 194, 199 (1975), Squire v. 
Capoeman, 351 U.S. 1, 7 (1956), and should rule against tribes only when the clear language 
of the treaty warrants such a ruling. Or. Dep’t of Fish and Wildlife v. Klamath Indian Tribe, 473 
U.S. 753, 774 (1985).  

In addition, the “reserved rights” doctrine provides that whatever rights were not ceded in a 
treaty or divested by statute are retained as Native American rights. Winters v. United States, 
207 U.S. 564, 576-77 (1908); United States v. Winans, 198 U.S. 371, 381-82 (1905); Worcester 
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v. Georgia, 31 U.S. 515, 552-53 (1832). The reserved rights doctrine can therefore impose a 
servitude—a restriction on land use favoring the tribe—on the federal lands to which the 
rights apply. Winans, 198 U.S. 371. In Winans, for example, the Court held that fishing rights 
were part of a larger set of rights the Yakima Tribe of Washington retained. United States v. 
Winans, 198 U.S. 371, 380 (1905). The Treaty was not “a grant of rights to the Indians, but a 
grant of right from them.” Id. at 381. 

The Western Shoshone have occupied their land “[s]ince time immemorial.” W. Shoshone 
Nat’l Council v. United States, 73 Fed. Cl. 59, 61 (2006). In 1863, seeking to gain uncontested 
access to Shoshone lands the United States entered into a series of five treaties known as 
the Doty Treaties, including the Treaty of Ruby Valley. Id. The treaty gave the United States 
only non-possessory rights in Shoshone lands; specifically, it granted “routes of travel . . . 
military posts . . . telegraph and overland stage lines . . . construction of a railway . . . [and] 
that the Shoshone country may be explored and prospected for gold and silver, or other 
minerals.” Thus, according to the terms of the treaty, the Shoshone ceded no land.  

Although the U.S. Supreme Court has ruled that the Western Shoshone subsequently 
“relinquished” their land claims, United States v. Dann, 470 U.S. 39 (1985); Shoshone Nat’l 
Council v. United States, 73 Fed. Cl. 59 (2006), this outcome has been disputed under 
principles of international law. In 2002 the Inter-American Commission on Human Rights 
concluded that the United States had violated the human rights of the Western Shoshone 
under the American Declaration of the Rights and Duties of Man, by denying the right to due 
process (Article XVIII), the right to equality before the law (Article II), the right to a fair trial 
(Article XVIII) and the right to property (Article XVIII), in connection with determination and 
protection of Western Shoshone property rights in their ancestral lands. Mary and Carrie 
Dann, Case No. 11.140, Inter-Am. C.H.R., Report No. 75/02, OEA/Ser.L./V/II.117, doc. 1 rev. 
1 (2002). And in 2006, the U.N. Commission for the Elimination of Racial Discrimination 
urged the United States to “[d]esist from all activities planned and/or conducted on the 
ancestral lands of Western Shoshone or in relation to their natural resources, which are 
being carried out without consultation with and despite protests of the Western Shoshone 
peoples.” U.N. Comm. for the Elimination of Racial Discrimination [CERD], Early Warning 
and Urgent Action Procedure, Decision 1 (68), U.N. Doc. CERD/ C/USA/DEC/1 (Apr. 11, 
2006). 

Conclusion 

As described herein, the DEIS requires substantial revisions as it does not demonstrate that 
the proposed mining project would comply with NEPA, the ESA, the 1872 Mining Law, or 
FLPMA. 
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The North Bullfrog Mine Project would result in substantial long-term environmental 
degradation within a region already experiencing increasing mining-related development 
pressure. While the DEIS contains extensive technical information, several portions of the 
analysis remain incomplete, overly reliant on predictive assumptions, or insufficiently 
rigorous regarding uncertainty and cumulative effects. Additional analysis is needed 
regarding groundwater uncertainty, spring and riparian ecosystem vulnerability, cumulative 
habitat fragmentation, long-term geochemical management, the durability of mitigation 
measures over post-closure timescales, and compliance with substantive mandates 
including the ESA and FLPMA’s prohibition on UUD. NEPA requires more than disclosure of 
impacts in isolation. It requires a rigorous and transparent evaluation of uncertainty, 
cumulative effects, and long-term environmental consequences. Similarly, FLPMA requires 
management that protects ecological and water resource values while preventing UUD.  

The identified deficiencies are substantial and require BLM to revise the DEIS and provide 
additional opportunities for public involvement before a final decision is made.  

Thank you,  

/s/ Scott Lake 
Scott Lake 
Senior Attorney 
Center for Biological Diversity 
PO Box 6205 
Reno, NV, 89503 
(802) 299-7495 
slake@biologicaldiversity.org 
 

 
John Hadder 
Executive Director 
Great Basin Resource Watch 
 

 
Fermina Stevens 
Western Shoshone Defense Project 
defenseprojectwesternshoshone@gmail.com 
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Olivia Tanager 
Sierra Club, Toiyabe Chapter 
 

 

Mason Voehl 
Executive Director 
Amargosa Conservancy 
PO Box 63, Shoshone, CA 92384 
mason@amargosaconservancy.org 
 
 
Attachments:  
 
A: Zdon, A. 2026. Comments regarding the Draft Environmental Impact Statement and Supporting 
Documents, Proposed North Bullfrog Mine, Nye County, Nevada. 
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To:  Patrick Donnelly, Center for Biological Diversity 

From: Andy Zdon, P.G.; Roux Associates, Inc. 

Date: June 4, 2026 

Re: Comments regarding the Draft Environmental Impact Statement and Supporting Documents, 
Proposed North Bullfrog Mine, Nye County, Nevada  

This  memorandum (memo) provides comments related to the Draft Environmental Impact Statement for 
the North Bullfrog Mine Project (U.S. Bureau of Land Management, 2026)1 and associated reports related 
to groundwater resources. Additional foundational documents reviewed were (but not limited to) the 
associated numerical groundwater modeling report (BAS Groundwater Consulting, 2025).2 These 
documents are associated with the proposed development of the North Bullfrog Mine (Project) that would 
be operated by Corvus Gold Nevada (Corvus).  The Proposed Action would include the construction, 
operation, reclamation, and closure of a new open pit precious metal mine in addition to continued 
exploration. The Plan boundary encompasses approximately 6,298 acres (Project Area), consisting of 
approximately 5,402 acres of public land and 896 acres of private land. The Project includes three main 
open pit areas: the Sierra Blanca Open Pit (comprised of the Sierra Blanca, Yellowjacket, and Savage Valley 
pit areas), the Jolly Jane Open Pit, and the Mayflower Open Pit. The total Project life span would be 20 
years and includes approximately one year of pre-mining and construction, followed by 12 years of active 
open pit mining, two to three years of active gold recovery on the HLP and mine reclamation activities,  
and three to four years of heap rinsing, reclamation, and closure activities (U.S. Bureau of Land 
Management, 2026). 
 
In addition to the land disturbance, groundwater consumption for the Project would be 1,344 acre-feet 
per year (afy) with heap pad ore leaching and mill processing staying within that limit (BAS Environmental 
Consulting, 2025).   The Project would introduce a new stress to the Amargosa Basin groundwater system, 
a region that has already experienced substantial groundwater stresses and groundwater declines (Roux, 
2026).3   
 
As will be discussed in this memo and based on the foundational deficiencies identified in the supporting 
documentation for the DEIS that relies on those technical reports for their findings, it is our opinion that 
revisions and updates to address these foundations deficiencies should be conducted and be followed by a 
subsequent review period.  These changes will all need to be incorporated into a revised DEIS for public  
comment. 
 

 
1 U.S. Bureau of Land Management, 2026.  North Bullfrog Mine Project, Draft Environmental Impact Statement DOI-BLM-NV-B020-
2024-0019-EIS May. 
2 BAS Groundwater Consulting, Inc., 2025.  Numerical Groundwater Flow Model, North Bullfrog Project, Groundwater Modeling 
Report, Nye County, Nevada. September. 
3  Roux Associates, Inc., 2026.  State of the Basin Report: Middle Amargosa Valley Groundwater Basin, Inyo County, California. 
February 17. 
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EXPERIENCE 
 
As Technical Director at Roux,  although there is no Professional Geology licensure in Nevada, I am a 
Professional Geologist with more than 38 years of experience. California Certified Hydrogeologist (No. 
348), California Professional Geologist (No. 6006), and a California Certified Engineering Geologist (No. 
1974), as well as being certified in other states (Arizona and Utah).  I have more than 38 years of 
professional experience.  I have personal knowledge and experience of the North Bullfrog Mine Area 
dating back approximately 40 years, which includes both professional and recreational experience in the 
area.    

Additionally, I have worked on multiple mining exploration and hydrogeology projects during my career 
which included working at the Round Mountain Gold Mine in Nye County, Nevada (in similar geologic 
terrain) from 1988 into 1990.  I have been a member of the Society for Mining, Metallurgy and Exploration 
(SME) since 1988.  I have also reviewed hydrogeologic aspects of minerals exploration projects throughout 
the southwestern United States in California, Nevada and Utah.  Over the past fifteen years, much of my 
experience has been related to the environmental forensics of spring discharge in the Amargosa River 
Basin, and potential risks to springs and other groundwater-dependent ecosystems resulting from 
groundwater development and other development/exploration activities.  My professional profile is 
attached to this memo. 

 
BACKGROUND 
 
The proposed project is located within the Basin and Range Geomorphic Provence in Nye County, Nevada. 
The Basin and Range geomorphic province is an area characterized by basins of internal drainage with 
considerable topographic relief. The topography alternates between narrow faulted mountain chains and 
flat arid valleys or basins. The ranges trend north-northwest parallel to the regional geologic structures. 
The geology of the Amargosa Basin is remarkably diverse containing Precambrian, Paleozoic, and 
Mesozoic metamorphic and sedimentary rocks, Mesozoic-aged igneous rocks, Tertiary and Quaternary-
aged volcanic rocks, and playa, fluvial and alluvial deposits (Planert and Williams, 1995).4 
 
More specifically the Project lies within both the Oasis Valley Hydrographic Area (HA) #228, and the 
Sarcobatus Flat HA #146. According to the Nevada Division of Water Resources (NDWR, 2026)5, the 
perennial yield of Oasis Valley is included within the Death Valley Basins’ (Basin 225 through 231; Region 
14) perennial yield of 24,000 acre-feet per year (afy). It is estimated that approximately 2,000 afy is 
associated with Oasis Valley (Buqo, 2004).   The U.S. Geological Survey’s Additionally, the NDWR states 
that the perennial yield of Sarcobatus Flat is 3,000 afy (NDWR, 2026).6  
 
Considering these recharge estimates, both the Oasis Valley HA and the Sarcobatus Flat HA are designated 
as over-allocated basins, meaning water rights are not available by application from NDWR but must be 
purchased from existing water rights owners. The project has previously estimated using 1,600 afy of 
groundwater from the Sarcobatus Flat HA (over 50% of the estimated perennial yield by NDWR) for which 
they acquired water rights for 2014, however they currently project to consume 1,344 AFY.   
 

 
4 Planert, M. and Williams, J.S., 1995. Ground Water Atlas of the United States, Segment 1, California Nevada. U.S. Geological 
Survey Hydrologic Investigations Atlas 730-B. 
5Nevada  Department of Water Resources, 2026. Oasis Valley Hydrographic Area Summary. 
https://tools.water.nv.gov/DisplayHydrographicGeneralReport.aspx?basin=230 
6Nevada Department of Water Resources, 2026. Sarcobatus Flat Hydrographic Area Summary.  
https://tools.water.nv.gov/DisplayHydrographicGeneralReport.aspx?basin=146 

https://tools.water.nv.gov/DisplayHydrographicGeneralReport.aspx?basin=230
https://tools.water.nv.gov/DisplayHydrographicGeneralReport.aspx?basin=146
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Springs and what are they like in the Project area? 
  
Springs are places where groundwater reaches the ground surface and discharges as surface flow. By 
nature of their character, springs are sensitive to changes in groundwater level. For some springs, the 
reduction of less than one foot of groundwater elevation can result in the difference between surface 
water flow being present or absent. Some springs are small, seasonal, and locally perched features where 
last year’s rainfall that soaked into the ground has hit a barrier to its downhill flowpath, forcing that water 
back to the ground surface. These gravity-flow driven springs are sometimes referred to as “descending” 
springs. Other springs are tied to deeper and more distant groundwater flowpaths that may extend well 
beyond the boundaries of the local watershed - sometimes by tens or hundreds of miles. Because these 
flowpaths are deep, they are generally not affected by seasonal rainfall and changes in air temperature, 
usually have more consistent flow and if the flowpaths are sufficiently deep, warmer groundwater 
temperatures that remain relatively consistent over time. These latter springs are sometimes referred to 
as “ascending” springs as the water rises to the surface under pressure.  Both of these types of springs are 
in the Project area with warm springs present at Parker Ranch Spring and at Cottonwood Warm Spring, 
both on properties owned by The Nature Conservancy.  
 
The Project area is within the upper part of the Amargosa River Basin, a groundwater-fed river.  Numerous 
springs are present that can supplement river flows.  Groundwater-dependent ecosystems in the area 
range from large springs such as Indian Springs (Upper, Middle, and Lower) to small springs (Mud Spring) 
and springs that feed wet meadows (Speckled Dace Spring). Many springs in the region are relatively small 
springs that individually may not appear to be significant components of the overall area groundwater 
budget, but individually and collectively are important ecological resources and are relied upon for human 
uses (i.e., municipal use for Beatty, Nevada). The area around Oasis Valley and Sarcobatus Flat in Nye 
County, Nevada is an important ecological area. The Amargosa Toad, springsnails, speckled dace, and 
other rare and endangered species are found here. Both the groundwater and surface water in the region 
support isolated, unique, and diverse ecosystems, while also supporting human needs through domestic, 
agricultural, wildlife, stock-watering, mining, and other industrial uses. Relatively small variations in the 
groundwater elevation can have considerable effects on the ability for springs to maintain surface flow.  

In the Project Area, the primary risks to springs are: 

• Potential impacts due to proposed pumping inclusive of proposed project pumping for mining 
inclusive of pit dewatering and other water development; 

• Potential impacts due to site-specific field activities and disturbance; 

• Climate change, and, 

• Potential water quality impacts due to human-caused spills or other chemical releases, erosion and or  
other influences. 

Impacts to springs from regional groundwater pumping can occur whether that pumping is upgradient 
or downgradient from a spring. This is particularly relevant for the closed groundwater basins  in the 
Mojave Desert (Barlow and Leake, 20127; Leake, 20118; Masbruch, et al., 20149). Future climate change in 

 
7 Barlow, P.M., and Leake, S.A., 2012, Streamflow depletion by wells—Understanding and managing the effects of groundwater 
pumping on streamflow: US Geological Survey Circular 1376. 
8 Leake, S.A., 2011. Capture – Rates and Direction of Flow Don’t Matter! Groundwater Volume 49, No. 4. July-August. Accessed 
at: https://doi.org/10.1111/j.1745-6584.2010.00797.x. 
9 Masbruch, M.D., Gardner, P.M., and Brooks, L.E., 2014. Hydrology and numerical simulation of groundwater movement and heat 
transport in Snake Valley and surrounding areas, Juab, Millard, and Beaver Counties, Utah, and White Pine and Lincoln Counties, 
Nevada: US Geological Survey Scientific Investigations Report 2014-5103, 108 p., http://dx.doi.org/10.3133/sir20145103. 

https://doi.org/10.1111/j.1745-6584.2010.00797.x
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the Project Area is anticipated to result in hotter and drier conditions (Meixner et al., 2016)10 that are 
expected to have long-term impacts to groundwater recharge in this Project Area. In addition to these 
hotter and drier conditions, climate change will likely also see an increase in extreme storms (like those 
observed in 2023) within the Project Area.  The effects of these hotter and drier conditions will result in a 
reduction in groundwater recharge in the area and to Lanfair and Ivanpah Valleys.  These anticipated 
conditions are considered in the U.S. Geological Surveys Basin Characterization Model (BCMv8) which is a 
forward-looking model developed for groundwater basins across California but due to the bi-state nature 
of the Amargosa Region, is inclusive of basins in Nevada including Oasis Valley (Seymour, et.al., 2025).11 
This will be discussed in further detail in a discussion later in this memo in a recent technical memorandum.  

Selected Springs on The Nature Conservancy Properties 

As will be discussed later in this memo, there are numerous springs on property owned by The Nature 
Conservancy that were not considered or modeled.  While this deficiency in the model will be discussed 
later in the Analysis and Interpretation of Results section, the following are a brief summary of some key 
springs on their properties: 

• Colson Main Pond is a spring-fed reservoir at the 7J Ranch Property with substantial surface water 
present at the time of the field inspection on January 21, 2021. The riparian area along the banks 
of the pond supports willow, bulrush, reeds, cattails, rabbitbrush and Russian olive is present. 
Water from the pond irrigates pasture down-gradient which is used for limited livestock grazing; 

• Cottonwood Warm Spring at the 7J Ranch Property discharges from the base of a large 
cottonwood adjacent to Colson Main Pond.  Spring flow of 1 to 2 gallons per minute was noted 
during the field inspection on January 17, 2021.  The riparian area supports the cottonwoods as 
well as Gooding’s Willows, bulrush, and rabbitbrush.  Discharge temperatures of 27 to 28 degrees 
Centigrade are present potentially indicative of deep circulation; 

• Speckled Dace Spring is a significant spring on the 7J Ranch property with approximately 100 
gallons per minute of discharge with dense vegetation comprised of bulrush, reeds (phragmites 
sp.), cattails, with watercress present in the spring brook.  Mosquito fern and goldenrod are also 
present.  Amargosa Toad are known to be present, and Speckled Dace are present, this being the 
most upgradient location for Speckled Dace along the Amargosa River system; 

• Boardwalk Spring at Torrance Ranch discharges from 15 to 20 gallons per minute, Amargosa Toad 
are present and in combination with other discharges on the property support a bulrush, 
Gooding’s Willow, coyote willow and spikerush habitat; 

• Parker Ranch Spring #1 is a helocrene spring on Parker Ranch. The spring is undeveloped and 
undisturbed. During the site inspection a Marsh Wren was observed at the spring. and Amargosa 
Toad are known to occur here.  Temperatures of up to 30 degrees Centigrade have been measured 
but vary depending on location measured being in a pond. 

Groundwater Discussion – Groundwater Balance 

The volume of groundwater in storage is an important aspect of the groundwater system. Changes in 
storage are identified in the field by changes in groundwater levels. A fundamental groundwater equation 
and the basis for evaluations of groundwater budgets (inflow vs. outflow estimates) is: 

Inflow – Outflow = Change in Storage 

 
10 Meixner, T.; Manning, A.H.; Stonestrom, D.A.; Allen, D.M.; Ajami, H.; Blasch, K.W.; Brookfield, A.E.; Castro, C.L.; Clark, J.F.; 
Gochis, D.J.; et al., 2016. Implications of projected climate change for groundwater recharge in the western United States. J. Hydrol., 
534, 124–138 
11 Seymour, Whitney A., Stern, Michelle A., Flint, Lorainne E., and Flint, Alan L., 2025.  The Basin Characterization Model - A 
monthly regional water balance software package (BCMv8) data release and model archive for hydrologic California (ver. 5.0, June 
2025). U.S. Geological Survey Data Release. DOI: 10.5066/P9PT36UI 
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When outflow exceeds inflow, there is a negative change in groundwater in storage and groundwater 
levels can be expected to decline. When inflow exceeds outflow, the reverse is true. When the system is in 
equilibrium, water levels will generally remain relatively constant despite short-term fluctuations. Long-
term groundwater level declines are a clear indication that outflow has been exceeding inflow for an 
extended period of time. It should also be noted that in many areas, the recovery of groundwater levels 
due to groundwater being removed from storage can take longer than the period to remove it depending 
on the volume removed from storage, precipitation trends and the geology of the basin. 

Taking this one step further, under predevelopment conditions, a groundwater system is in equilibrium, a 
condition where inflow equals outflow. Groundwater pumping causes a disruption in this equilibrium, and 
recharge amounts and patterns can change. More often, discharge amounts and patterns are impacted. 
This includes the loss of phreatophytic vegetation (vegetation whose water requirements are met by roots 
tapping groundwater such as in springs) and reduction or elimination of spring flow. All pumped water 
must be supplied by one or more of the following: 

• Decreases in groundwater storage; 

• Increased or induced recharge; and 

• Decreased discharge either in the form of reduced subsurface outflow or decreases in natural forms 
of discharge such as evapotranspiration or spring flow. 

Regardless of the amount of groundwater pumped, there will always be groundwater drawdown (and the 
removal of water from storage) in the vicinity of pumping wells, a necessity to induce the flow of 
groundwater to said wells. For most groundwater systems, the change in storage in response to pumping 
is a transient phenomenon that occurs as the system readjusts to the pumping stress. The relative 
contributions of changes in storage, increases in recharge, and decreases in natural discharges evolve over 
time.  

If the system can come to a new equilibrium (i.e., a combination of increased recharge and/or decreased 
discharge), the storage decreases will stop, and inflow will again equal outflow. The amount of 
groundwater “available” for a future groundwater development project is therefore dependent on what 
these long-term changes are, and how these changes affect the environmental resources of the area. 
Numerical models are ideal tools to evaluate these issues in that the complexities of the groundwater 
system can be evaluated in detail, and assumptions of how the groundwater system works can be 
evaluated for internal consistency.  

For the purposes of the proposed Project, the numerical modeling effort is critical for understanding the 
effects and risks associated with the Project, particularly on resources such as springs along the upper 
Amargosa River, Springdale, and springs elsewhere in the Project area.  

COMMENTS – NUMERICAL MODELING 

Given the importance of the numerical modeling conducted on behalf of the proposed Project (BAS 
Groundwater Consulting, 2025) particular Roux has focused our attention on the groundwater modeling 
report (BAS Groundwater Consulting, 2025). To the extent available, Roux has followed published 
guidance in the review of the model (e.g., Reilly and Harbaugh, 2004).12 Limiting our review was that Roux 
was unable to obtain model files to verify the consistency between the modeling report and the model 
files and how smoothly the model runs and closes during simulations. Roux has identified several aspects 
of the model that should be either revised, additional calibration conducted or other tools that represent 

 
12 Reilly, Thomas E. and Arlen W. Harbaugh, 2004. Guidelines for Evaluating Ground-Water Flow Models. U.S. Geological Survey 
Scientific Investigations Report 2004-5038. 
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the best available science should be reviewed, analyzed and addressed in the modeling and/or the model 
report. First and foremost is that the modeling effort on which the analysis for the DEIS is based appears 
to be incomplete or unfinished.  Roux obtained the modeling report through our client Center for 
Biological Diversity.  The critical nature of the report leads to the conclusion that the groundwater model 
report should have been included as an appendix to the DEIS for public review or posted to the Public 
Comment Document page on the U.S. Bureau of Land Management e-planning site. As an environmental 
review, the effects of groundwater extraction and potential water quality impacts are among the most 
critical issues for the environmental review to assess. 

The model was developed using MODFLOW-USG (Panday, et.al., 2017) and using the program 
Groundwater Vistas as a graphical interface platform on which to develop and run the model.   The model 
has a quadtree grid, with the grid coarsest around the model edges (800 square meters or roughly 300 
feet on a side where cell is square), and consists of a six-layer model grid.  Model layer elevations for the 
top of layer 1 were derived from U.S. Geological Survey digital elevation model (DEM) data. Layer thickness 
are 25 meters (82 feet) for layer 1, 50 meters (164 feet) for layer 2, 100 meters (328 feet) for layer 3, 200 
meters for layer 4 (656 feet), 400 meters for layer 5 (1,312 feet), and 800 meters (2,624 feet) for layer 6 for 
a combined model thickness of 1,575 meters (5,167 feet) with the exception of the mine area where 
modification of land surface would occur in the upper three layers (BAS Groundwater Consulting, 2025). 

Model Reporting and Assumptions 

The inability to obtain the model files had a heightened effect on our technical review due to critical 
model-related information that is standard professional practice to include in a model report (e.g., as 
discussed in Reilly and Harbaugh (2004)13 and Anderson and Woessner (1992)14)  is missing, particularly 
in relation to model calibration, and groundwater budget (inflows and outflows as discussed earlier) results 
both for baseline conditions and under simulated Project conditions.  Obtaining the model files would 
have allowed Roux to work through the report deficiencies and cross-check conditions.  Roux has focused 
on the larger, more critical issues identified in the report as they overwhelm smaller, more granular 
comments. These deficiencies in the reporting include but are not limited to: 

1. Section 5.1.4 Model Boundaries and Stresses notes that “Drain boundaries were used along the length 
of the Amargosa River in and downstream of Oasis Valley, representing areas of baseflow in the 
channel, areas of vegetation shown on aerial photos, and the corresponding loss of groundwater to 
ET, and areas of springs along the river.”   Of concern then is that springs along the upper Amargosa 
River generally corresponding to those on lands owned by The Nature Conservancy are not included 
in the model, despite many of them also be readily observable on aerial imagery. These springs also 
have water rights attached to them, and records are easily obtainable through the Nevada Department 
of Water Resources Permit Search page (Nevada Department of Water Resources, 2026).15  This 
presents a substantial oversight, and the model should be updated to include those springs (drains), 
the specified flux boundary moved further east to accurately assess those ecological impacts. Ignoring 
readily identifiable, existing hydrological boundaries whether they were accessible or not is neither  
good modeling practice nor good science and leads to the following model shortcomings: 

• Since drains were not assigned at these locations, that will affect the calibration of the model 
and negatively affect the reliability of the model results; 

 
13 Reilly, T.E., and A.W. Harbaugh, 2004. Guidelines for Evaluating Ground-Water Flow Models.  U.S. Geological Survey Scientific 
Investigations Report 2004-5038. 
14 Anderson, M.P., and W.W. Woessner, 1992.  Applied Groundwater Modeling: Simulation of Flow and Advective Transport. 
Academic Press, San Diego.  381p. 
15 Nevada Department of Water Resources, 2026. Permit Search – Owner The Nature Conservancy, Basin 14-228. 



May 29, 2026 
Page 7 

ROUX │ Memorandum  

• Placement of the specified flux boundaries, while preferable to constant head boundaries, 
are located in close proximity to where these drains and springs not shown would otherwise 
have been if included and will serve to dampen simulated impacts to those features; and, 

• Several of these springs are of substantial size and will affect the water budget for the area 
but are now not included (diversion rates are available as estimates of flow on the Nevada 
Department of Water Resources permit search page). 

2. As noted on Page 16 of Section 5.1.4 Model Boundaries and Stresses, it states that “Drain cells were 
also simulated at spring locations shown in Figure 13, although the model grid cell size is small enough 
in these areas (25 m [82ft]) that it is not noticeable in the figure.”  Leaving those locations then unknown 
to the reader is not an acceptable approach to reporting those important features and a 
supplementary figure should be developed at the proper scale to be able to see those features. 

3. In Section 4.3 Aquifer Properties, wells WW-21-14R and WW-23-01 are not on Figure 4 and should 
be presented to clarify the spacial changes in hydraulic conductivity discussed.  Additionally,  
discussion is missing on hydraulic conductivity distribution within the wells. For example how does 
the hydraulic conductivity vary in the well bore and is transmissivity concentrated in certain narrow 
zones or generally evenly distributed with depth?  Important in comparing well discharges by layer. 

4. In Section 4.5.1 Recharge, the recharge to the Project area appears inflated, and as previously 
described in the discussion of climate in Section 4.1.1 only cursory information about precipitation 
and general discussion of temperature.  This results in the incorrect assumption that the past record 
can be assumed to be the same moving forward.  As ambient temperatures become warmer, growing 
seasons with lengthen and evaporative losses will increase.  The recharge to the Project area is a 
critical aspect of the modeling analysis and should be evaluated more thoughtfully.  

The U.S. Geological Survey developed the Basin Characterization Model (BCMv8) that characterizes 
groundwater recharge and was last updated in 2025 (U.S. Geological Survey, 2026).16  Although the 
model focused on groundwater basins in California, groundwater basins extending into Nevada (e.g., 
into Oasis Valley, Crater Flat and elsewhere) within the Amargosa system were included in their 
analysis.  BCMv8 represents the best available science on current and projected recharge rates of 
aquifers in the modeled area.   The BCMv8 model is used by the USGS to determine historical and 
future natural recharge,  

TheBCMv8 model presents important information related to natural recharge to the Project area that 
should have been considered.  It provides important insight not only into current estimated recharge 
rates, but how those recharge rates will change over the next 40 years as the climate becomes warmer 
and drier.  It is important to recognize that there is substantial uncertainty  associated with estimated 
recharge rates,  because estimating groundwater recharge rates in the California desert is difficult with 
a substantial number of parameters affecting those recharge rates, all varying substantially with 
spacial variation of rock types, soil characteristics, north vs. south slope aspects, vegetation cover and 
numerous other factors.  Indeed, Healy (2010),17  “Accurate estimates of recharge are always desired; 
yet is beyond our current capabilities to determine, with any degree of confidence, the uncertainty 
associated with any recharge estimate, let alone claim that an estimate is accurate.  Actually, recharge 
rates are unknown; therefore there are no standards that can be used to evaluate the accuracy of 
recharge rates.”   

 
16 U.S. Geological Survey, 2026.  California Basin Characterization Model: A Dataset of Historical and Future Hydrologic Response 
to Climate Change.  BCM Model web page at https://ca.water.usgs.gov/projects/reg_hydro/basin-characterization-model.html 
17 Healy, Richard, 2010.  Estimating Groundwater Recharge.  Cambridge University Press, New York.  245p. 
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 The U.S. Geological Survey BCMv8 gridded groundwater recharge model allows for calculation of 
hydrologic-unit mean annual recharge volumes to support screening level review, visualization of 
broad spacial patterns, and comparison across baseline and future periods.  According to the U.S. 
Geological Survey (2026),  The Basin Characterization Model (BCM) currently in version 8, is a simple 
grid-based model that calculates the water balance by using climate inputs, precipitation, minimum 
and maximum air temperature. Potential evapotranspiration is calculated from solar radiation with 
topographic shading and cloudiness, snow is accumulated, sublimated, and melted (sublimation, 
snowfall, snowpack, snowmelt), and excess water moves through the soil profile, changing the soil 
water storage. Changes in soil water are used to calculate actual evapotranspiration, and when 
subtracted from potential evapotranspiration calculates climatic water deficit. Depending on soil 
properties and the permeability of underlying bedrock, water may become recharge or runoff.  

 The model is calibrated to calculate the mean annual recharge in the 1991 to 2020 time period as well 
as the 2020 to 2049 time period. Of particular concern is that with a hotter, drier climate, as the USGS 
and other agencies have determined for this region, the recharge rate may decrease.  Therefore 
assuming a steady state condition on the past precipitation record is problematic when applying to 
future-looking model scenarios.  

5. As noted above, Section 4.1.1 provides only a cursory discussion on climate and no discussion on 
expected future trends in temperature, precipitation and resulting recharge that can be expected 
during the impact period for the modeling analysis. The Climate and Recharge section describes 
historical precipitation but provides no information on future climate trends, which is a critical 
component for discussion.   

6. As shown on Figure 1 of the model report, the model grid is created to lie entirely in Nevada.  Indeed, 
the western boundary of the model grid follows a political boundary (the Nevada-California state line) 
instead of a hydrogeologic boundary (the Funeral Range and Grapevine Mountains).  Although the 
proposed mine is in Nevada, there are interstate water issues that are affected by the proposed 
project, and potentially other mining projects in the area being considered.  Ultimately, the new 
stresses placed on the groundwater system in Nevada will not only affect the discharge components  
within the Project area but will also reduce underflow towards Amargosa Desert Hydrographic Area 
(14-230) which itself provides underflow to the Shoshone-Tecopa area and Death Valley National Park.  
There is no discussion related to those long-term effects to the Amargosa Desert area and to receptors 
in California beyond inclusive of Death Valley National Park.   The DEIS should be revised to include 
an analysis and discussion on those impacts. 

7. Although the model extends to depths of more than 5,000 feet below ground surface, there is little 
data (other than projections from models) to support or confirm the stratigraphy present at those 
depths other than perhaps in the actual proposed mine area from minerals exploration drilling.  This 
results in a substantial uncertainty of the groundwater system and may allow more groundwater to 
move through the aquifer system than is present or vice-versa.     

ANALYSIS AND INTERPRETATION OF MODEL RESULTS 

1. Section 5.1.4 Model Boundaries and Stresses notes that “Extinction depths for the ET zones were 
determined during model calibration and are presented  in updated Table 6 and discussed in Section 
2.3.2.”  However, there is no section 2.3.2 in the model report.  It appears that should have been noted 
as Section 5.2.2.  There it describes the calibration of the extinction depth, while relying on the 



May 29, 2026 
Page 9 

ROUX │ Memorandum  

evapotranspiration rates previously developed by the U.S. Geological Survey (Laczniak, et.al., 2001).18  
Table 1 of the Laczniak, et.al., paper presents the different evapotranspiration units and typical depths 
to water for each of those units.  Inherent in that work is that for different ET units, the extinction 
depth would vary considerably.  There is no indication that et rate or extinction depth vary for the 
highly variable areas of evapotranspiration across the Project area.  Nor is it clear if the calibrated 
extinction depths are appropriate for the existing conditions in any one area.  More will be discussed 
about the ET extinction depth with regard to model calibration later in this memo. 

2. Limited storativity data are available for the area other than in the immediate vicinity of the proposed 
Project. Therefore, storativity estimates across the model area could be substantially different than 
would be developed had additional aquifer testing occurred historically across Project area.  A key 
effect of storativity on the simulations goes to the timing of drawdown and recovery and those 
modeled estimates are highly uncertain based on the lack of data in the area. 

 The uncertainty associated with spatial variability of storativity will also affect the simulated lag in 
recovery that occurs after pumping ceases for the Project.  When a substantial stress is placed on an 
aquifer system such as at the Project area, once pumping ceases, although recovery will immediately 
begin to occur in the well field or mine pit, the more distal portions of the cone of depression may 
continue to expand and deepen for many years after pumping ceases. In some cases, this can occur 
for over a much longer period of time than which the pumping was conducted.  The uncertainty 
around timing of recovery and expansion of the cone of depression during dewatering and other 
water use may be considerably different than expected.  This also affects the planning for a monitoring 
and mitigation plan, especially as it relates to springs present in the model (including those that are 
part of the water supply for the town of Beatty), and The Nature Conservancy springs discussed earlier 
that are not included in the report. This limitation should be tested further in sensitivity analyses for 
storativity and timing of impacts. 

3. Figure 37 presents a map showing the distribution of calibrated residuals.  Importantly the scale of 
the information is insufficient to evaluate the impact that calibration (or poor calibration) will have on 
groundwater-dependent ecosystems.  As presented the range of residuals that represent the best 
case calibration points spans +/- 10m or approximately 33 feet.  This range of residuals far exceed the 
extinction depth of evapotranspiration in the model area which ranges from 0.5 to 3 meters 
(approximately 1.6 to 9.8 feet).  In this case, a well-matched data point could be so far off that 10 feet 
of drawdown, which would normally reduce evapotranspiration to zero with the modeled extinction 
depth could have zero effect on evapotranspiration if the simulated groundwater elevations fall within 
the outer portion of that range of residuals.  That results in substantial uncertainty as to the reliability 
of the water budget / evapotranspiration fluxes in the model.  Given the critical nature and importance 
of these ecological receptors, the analysis should: 

• Revise the residual posting needs to present a finer range of values; 
• Conduct additional calibration along the Amargosa River is needed; 
• Present zone budget information in the area of the upper Amargosa River near The Nature 

Conservancy properties and springs, along the Amargosa River below Springdale (e.g., near 
Torrance and Parker Ranches) and throughout the rest of the Amargosa River should be 
presented; or, 

• Conduct a combination of all three of the above points.  

 
18 Laczniak, R.J., Smith, J.L., Elliott, P.E., DeMeo, G.A., Chatigny, M.A., and Roemer, G.J., 2001, Ground-water discharge 
determined from estimates of evapotranspiration, Death Valley regional flow system, Nevada and California: U.S. Geological Survey 
Water-Resources Investigations Report 2001-4195, -, https://doi.org/10.3133/wri014195. 

https://doi.org/10.3133/wri014195
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MONITORING AND MITIGATION – USE OF REPLACEMENT WATER 

Monitoring and mitigation are important pieces to future groundwater management associated with the 
Project if it should be approved.  As shown in the Integrated Monitoring Plan (Stantec, 2026)19  the 
monitoring plan relies on monitoring at surface water and groundwater monitoring sites and uses the 
groundwater model as a basis for planning purposes.  What is particularly concerning is that in Section 
2.3 Site-Selection Methodology, it states that “Considering the complexity of the hydrogeologic conditions 
in the region, it is difficult to conclusively predict a-priori whether each specific surface water site depends 
on groundwater levels within the volcanic aquifer.”  The basis for evaluating connectivity between pumping 
centers and springs can be conducted by sampling production and monitoring wells for the Project along 
with spring waters, and analyzing those water samples using standard geochemical methods that at a 
minimum should include stable isotopes of oxygen and hydrogen, radiocarbon and tritium as a starting 
point.  Other isotopic methods such as strontium isotopes (e.g., if any of the waters have mixed with waters 
derived from the regional carbonate aquifer) could be identified and incorporated into the sourcing.  
These are standard methodologies for sourcing spring waters.   Based on the lack of the sourcing data, 
developing an effective monitoring plan is going to be hindered with the uncertainties introduced by this 
current data gap. 

As Kendall and McDonnell (2006)20 note, “Waters recharged at different locations, or that followed 
different flowpaths are often isotopically distinct, in other words, they have distinctive fingerprints.”  They 
go on to note that if water from isotopically distinct sources are found along a flowpath, it provides proof 
for a hydraulic connection, “despite any hydraulic measurements or models to the contrary.”  Roux 
routinely uses these methods on our hydrogeologic investigations involving spring waters and potential 
effects of groundwater development.  Relative to the costs of large hydrogeologic investigations as 
conducted on behalf of the Project, the costs are minor. Additionally, given the deficiencies identified 
earlier, additional work on the model is needed to reliably depend on the modeling results (or at least 
need to be clarified in the model report) before it can be relied upon for the monitoring plan. 

The plan as presented is wholly inadequate to protect groundwater-dependent ecosystems inclusive of 
springs in the Project area.  First, as described earlier in these comments, the drawdown lag (particularly 
as it relates to recovery) needs to be considered.  In desert groundwater basins, waiting for observable 
impacts to springs before taking mitigative actions (curbing or ceasing groundwater pumping) may be 
too late to protect groundwater-dependent ecosystems because continued drawdown may occur at the 
features long after pumping reductions occur.  A key use of the finalized groundwater model will be to 
identify groundwater monitoring locations and groundwater level triggers/thresholds for mitigative action 
that identifies groundwater level declines of concern long before the springs are impacted. 

The Integrated Monitoring Plan presupposes that impacts to springs are likely as many of the springs in 
the area fall within the 10-foot drawdown contour predicted by the model.  First as stated earlier, the 10-
foot drawdown contour is an ineffective standard for impact concern and lacks logical underpinning.  As 
simulated in the model, at approximately 10 feet of drawdown, and with the existing evapotranspiration 
extinction depths, all evapotranspiration from groundwater dependent ecosystems would cease.  This 
means that substantial groundwater-dependent ecosystems would be lost.  As we have identified 
elsewhere (but inclusive of the Amargosa Basin) desert springs tend to be unique features that are not 
fungible.  In an analysis of springs throughout the California desert region inclusive of the Amargosa Basin 

 
19 Stantec Consulting Services, 2026.  Integrated Monitoring Plan, North Bullfrog Mine Project, Nye County, Nevada.  April 17. 
20 Kendall, Carol, and Jeffrey J. McDonnell, 2006.  Isotope Tracers in Catchment Hydrology. Elsevier, Amsterdam. 839p. 
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(Love, et.al. 2022),21 we identified that “The lack of observed correlation between hydrologic and ecological 
parameters suggests that the springs in the California Desert each represent a somewhat unique ecosystem 
that has developed in relative isolation from the other springs. These results imply that because of the 
uniqueness of these desert ecosystems the idea of mitigation compensation or mitigation offset via 
replacement or substitution can never truly be achieved if/when these spring areas are impacted. Any 
ecosystem used as a replacement or substitution could not reasonably be expected to be similar in terms of 
the associated hydrologic and ecologic conditions to the ecosystem lost. While such offsets can represent a 
coarser view of replacements or substitution, the more specific conditions that support endemic and water-
dependent biodiversity cannot be easily replaced or substituted.” 

We have seen this “wait until the spring is impacted” approach proposed at other groundwater 
development projects.  To put it simply, it doesn’t work.  Barlow and Leake (2012)22  present four common 
misconceptions regarding surface water depletion (such as a reduction of spring flow) due to groundwater 
pumping of which one is “Depletion of spring flow will stop when pumping ceases.” In the case of the 
monitoring plan, the monitoring plan appears to rely on this assumption.  While all of the monitoring 
identified in the Integrated Monitoring Plan is critical to conduct should the Project be approved, by itself 
these activities are not protective of the groundwater-dependent resources present.  The use of the model 
for developing monitoring sites as described earlier may result in the need for additional monitoring wells 
to be constructed if existing wells are found not to be sufficient for these purposes. 

Another aspect of any monitoring and mitigation plan inclusive of the Integrated Monitoring Plan that 
typically arises is the question of attributability.  Did the spring decrease because of the Project pumping 
or was some other influence at work?  Ultimately that question should be answered by additional analyses 
after a change to pumping (reduction) has been implemented.  In the Integrated Monitoring Plan, that 
issue arises in Section 4.2 as the first item to consider when a threshold is reached.  This is important 
information and the results of the analyses are critical to understand.  However, these approaches can 
take considerable time and waiting to implement a change in pumping while analyzing the attribution 
issue and coming to a determination is harmful to the ecological resources the plan is designed to protect.   

In addition, we agree that the implementation of the Integrated Monitoring Plan should be under the 
oversight of an independent reviewer as described for the Technical Advisory Group (TAG).  However, the 
TAG should also include technical representatives for private stakeholders as many of these resources that 
are likely to be impacted are private such as those springs on lands owned by The Nature Conservancy 
and by others at different locations. As noted earlier a statistically significant change in a spring habitat 
may already be irreversible by the time a change of that significance is identified.   The bureaucratic aspects 
of the approach in the Integrated Management Plan as currently described will preclude plan 
effectiveness. 

Another key aspect of mitigation in the Integrated Management Plan is the concept of “flow 
supplementation” or more commonly called “replacement water” as described in Section 5.2.1.  This 
appears to be an ad hoc recommendation that is not informed by technical analyses or recognition of the 
ecological function of the springs and other groundwater-dependent habitats. If replacement water is to 
be seriously considered additional information is needed but lacking.  For example: 

• There is no analysis of what quantity of replacement water would be required; 

 
21 Love AH, Zdon A, Fraga NS, Cohen B, Palacios Mejia M, Maxwell R and Parker SS (2022), Statistical evaluation of the 
similarity of characteristics in springs of the California Desert, United States. Frontier in Environmental Science,  
10:1020243.doi:10.3389/fenvs.2022.1020243  
22 Barlow, P.M., and Leake, S.A., 2012, Streamflow depletion by wells—Understanding and managing the effects of groundwater 
pumping on streamflow: US Geological Survey Circular 1376. 
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• There is no identification as to where the replacement water would be obtained, or whether any 
replacement water is physically or legally available in the vicinity of an affected spring; 

• There is no discussion of whether the use of replacement water to mitigate impacts of vegetation 
and wildlife dependent on the spring will be effective in terms of quality or quantity; and, 

• There is not a discussion of the possible environmental impact of pumping replacement water to 
replace a decrease in spring discharge.  

Indeed maintaining the function of a spring with groundwater that is potentially entirely of a different 
chemical make-up, with differing dissolved oxygen levels, thermal characteristics, and more are likely to 
have little to no mitigative value and as previously described (Love, et.al., 2022), the lost resources may 
not be replaced. Additionally identifications of a secured, sustainable water source, but also sufficient 
funding and an organizational structure to maintain that rewatering, pay for replacement wells, 
maintenance, monitoring, general upkeep and possibly pay for other sources of water if the source of 
rewatering becomes unusable or unavailable in the decades or more that follow for recovery after the 
mine is no longer operating, are not presented. 

In these many ways the, the Integrated Monitoring Plan is insufficient and not protective of the 
groundwater-dependent resources in the Project area.  Additionally as follows in the next section, 
monitoring for an additional suite of chemicals should be included in the Integrated Monitoring Plan. 

WATER QUALITY – PER and POLYFLUOROALKYL SUBSTANCES (PFAS) and SIMILAR COMPOUNDS 

Per- and polyfluoroalkyl substances (PFAS) and similar compounds have been used in leach solutions at 
gold mines for their properties as surfactants (Barfoot, et.al., 2022).23  During mining activities, PFAS uses 
include ore leaching in copper and gold mines, ore floating, separation of uranium from ore/minerals, 
concentration of vanadium compounds, acid mist suppressing agent, wetting agents, hydrocarbon 
foaming agent, and the use of fluoropolymer in pipes, cables, hoses, and conveyor belts (Gluge et al., 
2020).24 Additionally, PFAS may be present at mining facilities for uses that are ancillary to the mining 
operation, such as PFAS-containing aqueous film forming foam (AFFF) for fire suppression/firefighting 
activities, cleaning of metal surfaces, and use as a foaming agent in drilling fluids, paints, and coatings 
(Barfoot et al., 2022; Hunt, 202125). At active mine sites, the main use of PFAS is expected to be from AFFF. 
However, another major use, although to a lesser extent, is PFAS used for processing (Barfoot et al., 2022). 

Human and ecological receptors can be exposed to PFAS through various pathways at mining sites, as 
well as offsite due to fate and transportation mechanisms such as surface runoff, groundwater migration, 
wind erosion, and aerial deposition (Barfoot et al., 2022). For both human and ecological receptors, the 
following scenarios list the most common potential exposure pathways: 

• Incidental ingestion of soil/sediment; 

• Direct contact with PFAS-containing products; 

• Ingestion of potable water; 

• Inhalation of PFAS in air particulates/dust; 

• Incidental ingestion of non-potable water; 

• Direct contact with PFAS-contaminated soil; 

 
23 Barfoot, Krista, Angus McGrath, Sasha Richards, Tanya Shanoff, Janice Stonebridge, 2022.  PFAS and the Mining Industry: 
Understanding the Challenges.  Proceedings of Mine Water Solutions 2022, Vancouver, Canada. June 14-16. 
24 Gluge, J., et al., 2020. An overview of the uses of per- and polyfluoroalkyl substances (PFAS), Environmental Science Processes 
& Impacts, 22: 2345-2373, DOI: 10.1039/d0em00291g. 
25 Hunt, P., 2021. PFAS a toxic problem in ‘wild west’ mining industry, Australia’s Mining Monthly, Aspermont Information for Industry. 
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• Consumption of food exposed to PFAS through watering, soil uptake, or irrigation; 

• Exposure to PFAS-impacted surface water and sediment; and 

• Ingestion of aquatic biota from PFAS-impacted waters (Barfoot et al., 2022; ITRC, 202226). 

The water quality analyses and recommendations for monitoring should include discussions as to whether  
these compounds could be found on site and what actions should occur if they are found.  Additionally,  
these compounds should be recommended as future constituents for analysis during groundwater 
monitoring. These compounds that may only be noted as “surfactants” on product labels, do not 
biodegrade and it requires specialized remediation techniques to address clean up.  Impacts of PFAS 
family compounds on wildlife are well-documented with investigations by the U.S. Geological Survey 
regarding PFAS compounds on migratory birds and other wildlife (e.g., U.S. Geological Survey, 2021).27 As 
part of future water quality management activities, a remediation/mitigation plan should be developed to 
address anticipated actions in the event that PFAS and related compounds are identified in groundwater 
to protect downgradient groundwater-dependent ecosystems (e.g., springs) and well users. 

DISCUSSION AND CLOSING 

As discussed throughout this review memo, there are a  substantial amount of model report/construction 
deficiencies that need to be addressed.  The Draft EIS relies heavily on the numerical modeling to address 
water resources impacts and related impacts to groundwater dependent ecosystems and the plants and 
animals dependent on them.  Based on the deficiencies identified above, the DEIS cannot rely on the 
analysis, and there is insufficient information for the U.S. Bureau of Land Management to make an 
informed decision about related to the risks associated with the proposed Project. 

Updated modeling and additional spring information, more succinct reporting of calibration, a broader 
review of groundwater recharge based on the U.S. Geological Survey’s Basin Characterization Model, and 
more are needed to present an analysis that can be relied upon. A commitment to not use PFAS and/or 
related compounds as an additive in leaching solutions or other mine processes, and these compounds 
should be added to an annual sampling event to assure that the compounds have not been released 
accidentally by using products that may or may not forthrightly disclose their presence (indeed many of 
these compounds are  only labeled as surfactants on some ingredient lists).  Additionally, potential effects 
on an already stressed, and overallocated Amargosa Basin should be discussed along with the cumulative 
effect the Project would have on existing groundwater conditions both in Nevada and California.  

 

This is a significant amount of work, and the DEIS currently relies on these incomplete and/or inadequate 
reports and plans.  Therefore it is Roux’s opinion that these revisions and updates should be conducted and 
be followed by a subsequent review period.  These changes will all need to be incorporated into a revised 
DEIS for public comment. 

 
26 ITRC, 2022b. PFAS – Per- and Polyfluoroalkyl Substances, 7 Human and Ecological Health Effects of  
Select PFAS, Accessed at: https://pfas-1.itrcweb.org/7-human-and-ecological-health-effects-of-select-pfas/. 
27 U.S. Geological Survey, 2021. The team measures PFAS accumulation in wildlife. https://www.usgs.gov/media/slideshows/team-
measures-pfas-accumulation-wildlife 

https://pfas-1.itrcweb.org/7-human-and-ecological-health-effects-of-select-pfas/
https://www.usgs.gov/media/slideshows/team-measures-pfas-accumulation-wildlife
https://www.usgs.gov/media/slideshows/team-measures-pfas-accumulation-wildlife
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EXPERIENCE SUMMARY  
Mr. Zdon has more than thirty-five years of experience in a variety of geology and hydrogeology-
related projects. He is a California Professional Geologist, Certified Hydrogeologist and Certified 
Engineering Geologist. Mr. Zdon is a recognized subject matter expert in numerical groundwater 
flow modeling and has been an instructor at California State University, Los Angeles in Groundwater 
Models and Management (1995).  

Mr. Zdon was also appointed in 2013 by the Inyo County Superior Court as Watermaster for a surface 
water system in the Owens Valley. His specialties include basin analyses and relationships with 
spring systems, numerical groundwater modeling including, flow, groundwater/surface water 
interactions including spring flow, contaminant transport and dual-phase flow in both basin fill and 
fractured rock environments. Investigations in these areas can be in support of CEQA/NEPA 
analyses, water resource development evaluations, or providing third party review, supervision of 
UST identification, abandonment, and removal. 

He has served as an expert witness on many cases and has provided both depositions and court 
testimony. Mr. Zdon was appointed to serve on the first Technical Advisory Committee for the newly 
combined California Board for Engineers, Land Surveyors and Geologists. He also received 
Certificates of Commendation and Appreciation for his volunteer service as a Subject Matter Expert 
for the former California Board for Geologists and Geophysicists. 

TECHNICAL SPECIALTIES 
Providing services for governmental agencies (federal, state, and local), non-profit and for-profit 
corporations, and private individuals. Providing services ranging from water resource/supply 
investigations, impact analyses related to NEPA and CEQA analyses, groundwater modelling, water 
sourcing investigations, water supply management plans, mine hydrology investigations, minerals 
remoteness assessments, restoration project management, and environmental investigations. 

REPRESENTATIVE PROJECTS 
Environmental Forensics related to Desert Riparian Habitats. 
• Environmental Forensics related to Desert Riparian Habitats. Principal investigator on 

forensic evaluations of spring water sources for multiple locations in Mono, Inyo, San 
Bernardino and Kern Counties, California. Methodologies used in these analyses have 
included stable isotope analysis of waters, water age-dating (using tritium and carbon-dating 
methods), noble gas analysis, general chemistry, and remote sensing techniques inclusive of 
Landsat imagery time-series analysis associated with Normalized Difference Vegetation Index 
(NDVI) signals, and changes in NDVI over time. The results of these studies have been 
published in the peer-reviewed journals Hydrology, Environmental Forensics and the 
International Journal of Water Resources and Environmental Management. 

• Technical Expert – Groundwater Dependent Ecosystems and Impacts from Groundwater 
Extraction. Technical expert on behalf of California-state departments relating to potential 
impacts to water resources with an emphasis on groundwater-dependent ecosystems 
associated with state lands. Those state lands are in multiple areas across California. Work 
includes understanding projected impacts from groundwater pumping as well as existing 
mitigation effectiveness due to past pumping impacts, along with evaluating effects of 
groundwater management planning under the Sustainable Groundwater Management Act on 
those state ecological resources.  
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• Hydrogeology Analysis and Minerals Assessment, Ash 
Meadows National Wildlife Refuge Area, Nye County, 
Nevada. Prepared hydrogeologic analysis inclusive of use of 
the U.S. Geological Survey-developed Death Valley Regional 
Flow System Model (DV3) to provide technical support related 
to a proposed 300,000-acre minerals withdrawal area 
surrounding Ash Meadows National Wildlife Refuge and the 
Devil’s Hole portion of Death Valley National Park. Additionally, 
prepare a minerals assessment to evaluate potential mineral 
resources that would be affected by the proposed minerals 
withdrawal area. 

• Spring Survey, Mojave and Sonoran Deserts, San 
Bernardino, Los Angeles, Kern and Inyo Counties, California. 
Principal investigator for Mojave Desert-wide spring survey for 
the Barstow, Needles and Ridgecrest U.S. Bureau of Land 
Management Districts. Also included lands owned by project 
partner land trusts. Work consisted of records search (inclusive 
of technical data, water rights information, BLM records search, 
and cultural historic information), field inspection of more than 
300 springs, and preparation of a comprehensive report and 
catalog of springs that serves as the most comprehensive and 
temporally consistent investigation of springs ever to occur in 
the region. Field data included refining location information, 
field water quality parameters and flow, collection and analysis 
of water samples for stable isotope analysis, identification of 
vegetation present including invasive species, identification of 
wildlife use including use by non-native animals, types of spring 
disturbance, and general geological observations. Subsequent 
work has included extensive isotopic characterizations 
including stable isotope, tritium, and radiocarbon analyses to 
evaluate regional aquifer connections with springs and working 
cooperatively with biologists conducting vegetation mapping 
and environmental DNA analyses on selected springs. This 
project was reported on in several publications including USA 
Today. 

• Water Resources Investigation, Half Moon Bay Terrace 
Groundwater Basin, San Mateo County, California. Provided 
hydrogeologic services related to feasibility of potential water-
recycling operations and potential effects of recycled water 
being used for groundwater recharge or other uses. 

• Technical Expert, Pine Valley and Wah Wah Valley 
Groundwater Basins, Utah. Serving as technical expert to the 
Beaver County Board of Commissioners regarding proposed 
groundwater export project by the Central Iron County Water 
District. The project proposes to export groundwater from 
proposed wells on public lands managed by the U.S. Bureau of 
Land Management to alleviate overdraft and related 
subsidence issues in the Cedar City area. Work involves 
evaluating the effects of proposed groundwater production on 

springs and other resources in Beaver County, and preparing 
comments to upcoming environmental impact statement. 

• Technical Expert, Orange County Groundwater Basin, 
California. Served as an expert witness and provided 
deposition regarding hydrogeologic conditions and numerical 
groundwater flow and transport modeling associated with the 
shallow, principal, and deep aquifers of the Orange County 
Groundwater Basin. Focus was on groundwater flow, Irvine 
Ranch Water District well field-caused hydraulic gradient 
changes, and the potential for shallow contamination to reach 
the principal and deep aquifers. 

• Technical Expert, Hydrogeology of Proposed Yucca 
Mountain Nuclear Waste Repository, Nevada. Technical 
expert representing the County of Inyo, California relating to 
potential impacts to water resources in the County of Inyo 
including downgradient groundwater/spring water users in 
the communities of Shoshone and Tecopa and ecological 
resources associated with springs and the federally 
designated Amargosa Wild and Scenic River and Death Valley 
National Park. Work has included reviewing existing numerical 
groundwater flow and transport modeling for the region, and 
running the carbonate-aquifer model (which covers portions 
of California, Nevada and Utah) developed by the U.S. 
Geological Survey to evaluate the effect of pumping related to 
Southern Nevada Water Authority water rights and 
applications on vertical hydraulic gradients beneath Yucca 
Mountain and preparation of comments to Supplemental 
Environmental Impact Statement for Groundwater (prepared 
and submitted during 2015). 

• Project Management and Water, Supply Well, Feather River 
Basin, Plumas County, California. Project management and 
hydrogeological services related to a restoration of the historic 
Heart K Ranch project along Indian Creek in the Feather River 
headwaters for the Feather River Land Trust. Work included 
organizing hydrogeological (including production well drilling) 
and engineering and irrigation subcontractors to complete 
infrastructure for the project in a brief timeframe (less than six 
months). Successful sitting of the well resulted in yield more 
than two times greater than client expectations.  

• Groundwater Recharge Operations, San Joaquin Valley, 
California. Technical and operational review of groundwater 
recharge/replenishment operations throughout the San 
Joaquin Valley, California. Work included identifying all non-
private groundwater replenishment facilities in the San 
Joaquin Valley, providing technical review of operations 
including periodicity of use, spreading-basin geometry, and 
reviewing surrounding environment (including potential 
liabilities) associated with the potential use of the operations 
as water-bird habitat. 
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• Hydrogeologic Evaluation, Amargosa River Basin, California 
and Nevada. Principal in Charge and project manager for 
ongoing basin-wide investigation of the resources of the 
California-portion of the Amargosa River basin. Investigations 
have ranged from baseline data collection efforts to wide-
ranging geochemical investigations (including isotope studies) 
of groundwater issuing from springs, from the Amargosa River, 
and from existing wells. Results have been groundbreaking and 
have resulted in ongoing reevaluation of the conceptual model 
of this part of the basin (more than 2,000 square miles) that had 
been held for nearly 50 years. Being a spring-fed river, the 
investigations along the Amargosa River highlight the 
evaluation interactions between surface water and 
groundwater. These data have been incorporated into multiple 
peer-reviewed journal articles and in U.S. Geological Survey 
report on the Lower Amargosa River Valley (Scientific 
Investigations Report 2018-5151). 

• Hydrogeologic Characterization and Flow Modeling, Big 
Valley Groundwater Basin, Lake County, California. 
Conducted numerical modeling analysis of the Big Valley 
Groundwater Basin (inclusive of Soda Bay) in Lake County, 
California as part of environmental review/feasibility study 
related to using the Kelseyville water system as an alternative 
water supply review for the Soda Bay area. The Soda Bay area is 
in complex volcanic terrain and has been previously served 
primarily by surface water from Clear Lake which is seasonally 
problematic due to water quality issues. Additionally, 
numerical modeling provided estimates of streamflow 
depletion in Kelsey Creek due to groundwater pumping 
addressing concerns related to the Clear Lake Hitch, a 
California-state listed threatened species fish (also under 
federal review). 

• Hydrogeologic Characterization and Flow and Transport 
Modeling in Volcanic Terrain, Mono County, California. 
Served as expert witness and manager of environmental 
activities at 7,000-gallon gasoline release that occurred in 
faulted, volcanic terrain upgradient of a town water-supply well 
field. Work conducted at the site also included characterization 
of rock units including the use of rotary drilling and oriented-
core drilling, surface and down-hole geophysical surveys, and 
extensive vapor and groundwater sampling. Developed a 
conceptual model and follow-up numerical groundwater flow 
and transport model to evaluate potential timing and 
magnitude of impacts to down-gradient town water-supply 
wells and associated remediation scenarios both to evaluate 
on-site remedial effectiveness and risk reduction associated 
with water supply. 

• Well Siting along the San Andreas Fault Zone, Lake 
Elizabeth area, Los Angeles County, California. Provided 
technical review and recommendations for future well siting in 

the Lake Elizabeth area. The Lake Elizabeth area is situated 
along the San Andreas Fault Zone, the lake being a 
manifestation of the fault zone (sag pond). Groundwater in 
this complex area is highly compartmentalized, and 
differences in well yields and groundwater quality can vary 
substantially in short distances. This work successfully 
informed the Lake Elizabeth Mutual Water Company in new 
well siting after previous well construction attempts. 

• Watershed Assessment, Flow Modeling and Impact Analysis 
for Potential Well-field, Sierra Nevada, Mono County, 
California. Consultant to Mammoth Mountain Ski Area in a 
joint project with the Mammoth Community Water District 
regarding water resources issues associated with a proposed 
land transfer with the Inyo National Forest, and the potential 
development of a water supply in an eastern Sierra watershed. 
Work involved developing conceptual model and associated 
preliminary numerical groundwater flow model of an eastern 
Sierra watershed, conducting field investigations to evaluate 
hydrogeologic parameters (including aquifer testing of 
potential water-supply wells) identified to be sensitive in the 
numerical model, and finalizing the numerical groundwater 
flow model through updating parameters and boundary 
conditions based on data obtained from the field 
investigations and performing a transient calibration. The final 
numerical model was used to evaluate potential groundwater 
impacts of the proposed project. 

• Seepage Modeling, Multiple Projects, New Zealand. 
Provided technical oversight for finite element groundwater 
seepage modeling (SEEP/W) and hydrogeologic evaluation of 
tailings mitigation, Coeur Gold Golden Cross Mine Tailings 
Impoundment, New Zealand. Modeling was conducted to 
evaluate the practicability of tailings dam dewatering 
schemes. Additionally, we conducted seepage modeling to 
evaluate effects and feasibility of dewatering for the Mangare 
Waste Treatment Plant Upgrade. This would ultimately lead to 
the biggest environmental restoration program to be 
undertaken in New Zealand including removing 500 hectares 
of oxidation ponds (the subject of the modeling) and restoring 
13 kilometers of coastline. 

• Numerical Flow Modeling, Owens Valley, Inyo County, 
California. Hydrogeologic consultant for the Owens Valley 
Indian Water Commission through the development of 
hydrogeologic data gathering, development of conceptual 
models for the Lone Pine Reservation, Big Pine Reservation and 
Bishop Reservation areas of the Owens Valley, and 
development of numerical groundwater models for each of 
these areas. The models developed provide these 
Paiute/Shoshone tribes with tools to evaluate the impacts on 
local reservations of water resource activities conducted by 
outside agencies. This U.S. Geological Survey – peer reviewed 
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modeling effort provided strong water management tools for 
the tribal community of the Owens Valley. 

• Water-Supply Feasibility Study, Inyo County, California. 
Principal in Charge for hydrogeologic services associated with a 
feasibility study for a potable water supply and fire-flow system 
for the community of Tecopa in Inyo County, California. Work 
was conducted under a California Department of Water 
Resources grant (Integrated Regional Water Management 
Planning – Proposition 84). Waters in the area typically have 
elevated dissolved solids and metals such as arsenic and 
residents routinely obtain water from distant sources. The 
study was being conducted under a grant from the California 
Department of Water Resources, and because of this work, a 
grant to implement the water system has been received and the 
facility constructed and operational. 

• Water Resource Assessments, Mono County, California. 
Served as consultant to Mono County conducting groundwater 
availability assessments for several Mono County communities 
including Antelope Valley (West Walker River); Mono City and 
Lee Vining (Mono Basin), Crowley and the Tri-Valley areas 
(Owens River). Work included conducting field reconnaissance 
activities, developing groundwater recharge estimates, 
evaluating local groundwater budgets, identifying potential 
future impacts due to regional growth, water quality issues, etc. 
He has also provided hydrogeologic support to the County of 
Mono with respect to reviewing and evaluating groundwater 
modeling conducted to evaluate potential impacts caused by 
expansion of a geothermal plant in Mono County. 

• Groundwater-Supply Feasibility Study, San Mateo County, 
California. Currently conducting a feasibility/well siting study 
related to the development of a groundwater supply for the La 
Honda area in the northern Santa Cruz Mountains of San Mateo 
County. The area has relied on surface water for its water 
supply and groundwater is being considered as a supplemental 
source of water for the San Mateo County Community Service 
Area No. 7 water system. 

• Vineyard Water Resource Assessment, Lake County, 
California. Served as consultant to Shannon Vineyards to 
evaluate water supply for existing and future development of 
vineyards in Lake County, California. Investigation identified a 
previously unidentified aspect to the hydrologic conceptual 
model indicating that more groundwater may be available to 
support future development and potentially alleviate long-term 
concerns for local impacts to springs. Additional data collection 
and analysis were recommended to support these new 
findings.  

• Well Siting Analysis, Los Angeles County, California. 
Conducted analyses including fracture trace analysis to identify 
potential production sites for the Elizabeth Lake Mutual Water 

Company. The area of the well will be within the trace of the 
San Andreas Fault Zone, resulting in a complex fracture analysis 
and review of existing of wells and springs. 

REPRESENTATIVE EXPERT RETENTIONS/APPEARANCES 
• CV Communities, LLC, City Ventures LLC, Plaintiffs vs. Antelope 

Valley – East Kern Water Agency, San Gorgonio Pass Water 
Agency, City of Palmdale; Cross Complaint City of Palmdale vs. 
CV Communities, LLC, City Ventures LLC, Antelope Valley Easter 
Kern Agency. Deposition (2024). 

• Center for Biological Diversity and Amargosa Conservancy, 
Plaintiffs vs. Debra Haaland in her official capacity as Secretary 
of the Interior, Tracy Stone-Manning in her official capacity as 
the Director of the Bureau of Land Management, U.S. 
Department of the Interior, Bureau of Land Management, and 
Nicholas B. Pay in his official capacity as Field Manager of the 
Bureau of Land Management Pahrump Field Office, Defendants. 
Declaration (2023). 

• State of California Water Resources Control Board, Office of 
Administrative hearings, Draft Cease and Desist Order issued 
against Bluetriton brands, inc. relating to spring capture in San 
Bernardino County, California. Declaration and Oral Testimony 
(2022).  

• Laubro No 1 LLC and against City National Bank as Trustee of 
the Herbert and Helen Kelly Trust, Wells Fargo Bank NA as 
Trustee of the Robert F. Faust Trust, et.al., in Superior Court for 
the State of California, County of San Diego. Expert Report, 
Deposition, Court Testimony (2018). 

• Eddie Falzon and S. Jo Falzone v. Wack, Casey, Carey Williams, 
et.al., in Superior Court for the State of California, County of 
Inyo. Physical Solution, appointment as Watermaster 
(Representative of the Court), 40-Acres Water System. 

• Orange County Water District v. Sabic Innovative Plastics US 
LLC; Brenntag West, Inc., Gallade Chemical, Inc.; et.al., In the 
Superior Court for the State of California in and for the County 
of Orange, Case No. 30-2008-00078246-CU-TT-CXC, Deposition 
(2013). 

• State of California Energy Resources Conservation and 
Development Commission, Application for Certification for the 
Hidden Hills Solar Energy Generation Project; Intervenor 
Amargosa Conservancy, Docket No. 11-AFC-2, Declaration and 
Oral Testimony (2013). 

• Little Lake Ranch, Inc. v. County of Inyo Board of Supervisors, 
Inyo County Planning Commission, Inyo County Planning 
Department, Coso Geothermal, Inc., Superior Court of the State 
of California, County of Inyo. Expert Report (2009). 
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• Southern California Gem Industries v. Roth, in the Superior 
Court of the State of California, County of San Diego. Expert 
Report (2009). 

• Garry N. Holdgrafer, et.al., v. Unocal Corporation, A Delaware 
Corporation, Union Oil Company of California, Unocal California 
Pipeline Company, 76 Products Company, Superior Court of the 
State of California, County of San Luis Obispo. Deposition and 
Court Testimony (2003). 

• Kvaerner Aronson, Inc. v. Mammoth Mountain Ski Area, 
Mammoth Mountain Ski Area v. EMCO Wheaton, Inc., In the 
Superior Court for the State of California, County of Mono. 
Deposition (2003). 

PROFESSIONAL AFFILIATIONS 
National Ground Water Association 

Geological Society of America 

Society for Mining, Metallurgy and Exploration 

PUBLICATIONS 
Fraga, N.S. Fraga, Brian S. Cohen, Andy Zdon, Maura Palacios Mejia, 

Sophie S. Parker "Floristic Patterns and Conservation Values of 
Mojave and Sonoran Desert Springs in California," Natural Areas 
Journal, 43(1), 4-21. 

Love, A.H., Zdon, A., Fraga, N., Cohen, B., Palacios Mejia, M., Maxwell, 
R. and Parker, S.S. (2022) “Statistical Evaluation of the Similarity 
of Characteristics in Springs of the California Desert, 
USA. Frontiers in Environmental Science, p.2101. 
https://doi.org/10.3389/fenvs.2022.1020243. 

Zdon, A., Love, A.H. (2020). “Groundwater Forensics Methods for 
Differentiating Local and Regional Springs in Arid Eastern 
California, USA.” Environmental Forensics.  
https://doi.org/10.1080/15275922.2020.1836075.  

Parker, S.S., Zdon, A., Christian, W.T., Cohen, B.S., Mejia, M.P., Fraga, 
N.S., Curd, E.E., Edalati, K., and Renshaw, M.A. (2020). 
“Conservation of Mojave Desert Springs and Associated Biota: 
Status, Threats and Policy Opportunities.” Biodiversity and 
Conservation. https://doi.org/10.1007/s10531-020-02090-7.  

Zdon, A. (2019). “An inventory of operational and planned 
groundwater recharge basins in the San Joaquin Valley, 
California.” Prepared for Point Blue Conservation Science. 
https://data.pointblue.org/apps/data_catalog/dataset/californi
a-ecological-data-layers.  

Zdon, A., Rainville, K., Love, A.H., Buckmaster, N., and Parmenter, S. 
(2019). “Identification of source-water mixing in the Fish Slough 
spring complex, Mono County, California, USA.” Hydrology 
2019, 6. 26. https://www.mdpi.com/2306-5338/6/1/26.  

Love, A.H., Zdon, A. (2018). “Use of Radiocarbon Ages to Narrow 
Groundwater Recharge Estimates in the Southeastern Mojave 
Desert, USA.” Hydrology 2018, 5, 51.  

https://www.mdpi.com/2306-5338/5/3/51.  

Zdon, A., Davisson, M.L., and Love, A.H. (2018) “Understanding the 
source of water for selected springs within Mojave Trails 
National Monument, California.” Environmental Forensics, 
Volume 19, No. 2, 99-111.  
https://doi.org/10.1080/15275922.2018.1448909.  

Zdon, A. (2017). “Water in the Desert? A Survey of Springs 2015-2016.” 
Desert Report: News of the Desert from Sierra Club California 
and Nevada Desert Committee. June. 

Potter, Christopher, Zdon, A., and Weigand, J. (2017) “Monitoring 
Springs in the Mojave Desert using Landsat Time Series 
Analysis. International Journal of Water Resources and 
Environmental Management, Volume 8, No. 2. December. 

Zdon, A., Davisson, M. L., and Love, A.H. (2015) “Testing the 
Established Hydrogeologic Model of Source Water to the 
Amargosa River Basin, Inyo and San Bernardino Counties, 
California.” Environmental forensics, v. 16,.4 pp. 344-355.  
https://doi.org/10.1080/15375922.2015.1091406.  

Zdon, A. (2014) “Wading Deep: The Importance of Hydrological 
Monitoring.” California Council of Land Trusts, Conservation 
Frontiers, Volume 5.3, July. 8 p. 

Traylor, R.L., Zdon, A., Zawadki, A. (2001) “Identification of Areas for 
Potential Recharge Projects, New Well Siting Areas and Basin 
Source Water Assessment.” Proceedings of the XXXI 
International Association of Hydrogeologists Congress Munich, 
Germany, 10-14 September 2001: New Approaches 
Characterizing Groundwater Flow. Pages 657-661. 

Brothers, K., Tracy, J., Kaufmann, R. F., Stock, M., Bentley, C., Zdon, 
A., and Kepper, J. (1992) “Hydrology and Interactive Computer 
Modeling of Ground and Surface Water in the Lower Virgin River 
Valley, primarily in Clark County, Nevada.” Las Vegas Valley 
Water District, Cooperative Water Project, Series Report No. 1, 
90 p. 

Brothers, K., Buqo, T. S., Tracy, J., Kaufmann, R. F., Stock, M., 
Bentley, C., Zdon, A., and Kepper, J., 1993, Hydrology and 
steady state ground-water model of Cave Valley, Lincoln and 
White Pine Counties, Nevada: Las Vegas Valley Water District, 
Cooperative Water Project, Series Report No. 11, 48. 

Zdon, A., ed. (1991) “Geology of the Las Vegas Region.” American 
Association of Professional Geologists, Nevada Section, 1991 
Field Trip Guidebook. Las Vegas, Nevada. 

PRESENTATIONS 
Edalati, E., Yuerong, M., Shih, B., Curd, E., Renshaw, M., Mejia, M.P., 

Wayne, R., Fraga, N., Zdon, A., Parker, S. (2020). “Environmental 
DNA and Biodiversity Assessment of Mojave Desert Springs.” 
2020 California Aquatic Bioassessment Workgroup and 
California Society for Freshwater Science Meeting. October 13. 

Palacios, M., Edalati, K., Curd, E., Renshaw, M., Fraga, N., Zdon, A., 
Wayne, R., Parker, S. (2020). “Assessing Biodiversity of Mojave 
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https://doi.org/10.1080/15275922.2020.1836075
https://doi.org/10.1007/s10531-020-02090-7
https://data.pointblue.org/apps/data_catalog/dataset/california-ecological-data-layers
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 Andrew Zdon, PG, CHg, CEG | Professional Profile  
 

www.rouxinc.com 6 

Desert Springs using Environmental DNA, Botanical Surveys, 
Geology and Ecoregion.” Poster Presentation, 2020 California 
Aquatic Bioassessment Workgroup and California Society for 
Freshwater Science Meeting. October 13.  

Rosen, S., Zdon, A. (2020). “PFAS in Eastern California.” Webinar 
presented to Transition Habitat Conservancy and regional 
agencies and NGOs. May 12. 

Zdon, A. (2019) “Current efforts for Baseline Understanding of 
Groundwater-dependent Ecosystems in Arid California,” Oral 
Presentation, Los Angeles County Bar Association-
Environmental Law Section Spring Symposium, Los Angeles, 
California (April 12, 2019). 

Zdon, A. (2019) “Increasing our Understanding of Eastern California 
Springs: the Amargosa and Beyond.” Oral Presentation, 
University of California White Mountain Research Station public 
lecture series, Bishop, California. (March 12, 2019). 

Zdon, A. (2018). “Water – California’s most precious resource,” Oral 
Presentation, Oakland Museum of California, Oakland, 
California. (November 5, 2018). 

Zdon, A. (2017) “Hydrologic Processes in a Shifting Climate in the 
Arid Southwest,” Oral Presentation, 2017 University of 
California, Davis – California Department of Water Resources – 
Point Blue Conservation Science Riparian Summit, Davis, 
California. (October 18, 2017). 

Zdon, A. (2017) “Spring Surveys for Land Trusts - Lessons Learned 
from a Regional Survey,” Oral Presentation, 2017 California 
Council of Land Trusts, 2017 Land Conservation Conference, 
University of California, Davis (March 2017). 

Davisson, M.L., A. Zdon (2015) “Constraints on the Recharge Sources, 
Flowpaths, and Ages of Groundwater in the Amargosa River 
Valley”, Oral Presentation with Abstract, 2015 Jim Deacon 
Memorial Devil’s Hole Annual Workshop, Ash Meadows National 
Wildlife Refuge, Nevada. (May 7, 2015). 

Belcher, W., D. Sweetkind, C. Hopkins, M. Poff, A. Zdon, L. Davisson 
(2015) “Evaluating Groundwater Flow Paths in Lower Amargosa 
Valley, Nye County, Nevada and Inyo County, California: 
Conceptual Model.” Oral Presentation with Abstract, 2015 Jim 
Deacon Memorial Devil’s Hole Annual Workshop, Ash Meadows 
National Wildlife Refuge, Nevada. (May 7, 2015 – Joint 
presentation with U.S. Geological Survey). 

Love, A.H., A. Zdon (2015) “Assessing Limited Water Resources - 
Water Resources Forensics.” 25th Annual International 
Conference on Soil, Water, Energy, & Air, San Diego, CA. Oral 
Presentation presented March 24, 2015. 

Zdon, A., A.H. Love (2015) “Legal and Regulatory Considerations for 
Land/Water Conservation Science.” California Council of Land 
Trusts Land Conservation Conference, Sacramento, CA. Oral 
Presentation presented March 6, 2015. 

Zdon, A. (2015). “Southern California Water: Issues Facing the 
Conservation Community.” California Council of Land Trusts 
Land Conservation Conference, Sacramento, CA. Oral 
Presentation presented March 5,2015. 

Zdon, A., W. Belcher, D. Sweetkind, M. Poff, C. Hopkins (2015) 
“Hydrologic Characterization: A Crucial Component for 
Protecting Wildlife Habitat along the Amargosa Wild & Scenic 
River.” Abstract and Oral Presentation, 2015. Amargosa Vole 
Working Group Meeting, Western Section of the Wildlife Society, 
Santa Rosa, CA. January 27. (Joint paper with U.S. Geological 
Survey). 

Zdon, A. (2014) “Baseline Hydrologic Characterization of Springs in 
the California Desert: A Critical Component for Water Resource 
Management.” Abstract and Oral Presentation, Devil’s Hole 
Conference, Death Valley National Park. Presented April 30, 
2014.  

Zdon, A. (2014) “Understanding Your Water Resources.” Workshop, 
California Council of Land Trusts Land Conservation 
Conference, Sacramento, California. March 5. 

Zdon, A. (2013) “In the Footsteps of Early Researchers: Evolving 
Hydrologic Understanding in the California Desert.” The 2013 
National Ground Water Association Summit: The National and 
International Conference on Groundwater, San Antonio, Texas. 
June 1, 2013. Oral Presentation with Abstract. 

Love, A.H., Zdon A., Philipp, J.R. (2013) “Testing the Established 
Regional Hydrologic Conceptual Model in the Amargosa River 
Basin, California and Nevada.” The 2013 National Ground Water 
Association Summit: The National and International Conference 
on Groundwater, San Antonio, Texas. June 1, 2013. Oral 
Presentation with Abstract. 

Zdon, A. (2013) “Water: The Missing Element in Land Conservation.” 
The 2013 California Land Conservation Conference, California 
Council of Land Trusts, Sacramento, California. March 19, 2013. 
Concurrent Session leader and presenter. 

Zdon, A. (2013) “Baseline Hydrologic Investigation and Monitoring, 
Amargosa River Wild and Scenic River System, California and 
Nevada.” The 2013 California Land Conservation Conference, 
California Council of Land Trusts, Sacramento, California. March 
19, 2013. Oral presentation. 
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