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MEMORANDUM 

Date: 

From: 

Subject: 

June 23, 2023 

Andy Zdon, P.G., CEG, C.Hg. 

Proposed Ash Meadows Lithium Exploration 

Rover Metals (USA) Inc. (Rover) has proposed to conduct minerals exploration drilling in the area north 
of, and immediately adjacent to, Ash Meadows National Wildlife Refuge in Nevada. The proposed drilling 
scope includes 23 boreholes of depths of up to 300 feet within the Amargosa Desert Hydrographic Basin 
(14-230) in the Death Valley Regional Flow System. The Ash Meadows National Wildlife Refuge (Refuge) 
is noted as a groundwater discharge location with numerous large springs and sensitive habitat for desert 
pupfish and numerous other listed wildlife and plant species. Roux Associates (Roux) has reviewed 
pertinent information relating to the proposed drilling project and have prepared the following comments 
regarding the proposed project and springs in the  Refuge. 

A geologic report was prepared by John Zimmerman of GenGold2, LLC for the “Let’s Go Lithium” Project 
(Zimmerman, 2022). This report provides a brief summary of conditions in the proposed drilling area, but 
gives little information related to the groundwater hydrology of the proposed project area relative to the 
Refuge. Of note is that drilling is proposed less than 2,000 feet from Fairbanks Spring in Ash Meadows. 

APPROACH 

In order to consider the risks associated with the proposed mineral exploration drilling including impacts 
to springs at the  Refuge, Roux reviewed  logs for existing wells within the footprint of the proposed drilling 
project area, particularly in the area of the boundary of the Refuge and the proposed project footprint as 
illustrated in the Zimmerman report (State of Nevada Division of Water Resources, 2023).  Additionally, 
we relied on information developed over the author’s years of preparing a series of Amargosa Basin State 
of the Basin Reports covering the Amargosa Basin in both Nevada and California. One key well log, that 
of log 98656 for a dual completion monitoring well installed by the U.S. Geological Survey on behalf of 
the U.S. National Park Service is critical to the review as the well feature is within the immediate area of 
proposed drilling north of Fairbanks Spring. Other references relied on by Roux included information 
forwarded to us by Mason Voehl of Amargosa Conservancy that include correspondences inclusive of a 
Voluntary – 43 CFR 3809 Exploration Notice Form prepared by Rover Metals, and associated information. 

This review describes, and is focused on, potential critical impacts that may occur, and that would likely 
occur first.  Given the sensitive receptors (springs) present adjacent to the proposed drilling project, 
potential environmental effects caused by the pumping would appear first at springs such as Fairbanks 
and/or Longstreet in the Refuge.  Corrective action occurring as a result of identification of spring impacts 
at these locations, would then be protective of other more distant sensitive receptors that may be effected. 
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WELL LOG 98656 

This dual completion well was installed by the U.S. Geological Survey to a total depth of 510 feet below 
ground surface (ft bgs). The well log is provided as Attachment A. The dual completion well is within the 
footprint of proposed exploratory boreholes immediately north of Fairbanks Spring.  

The dual completion well comprises a shallow well with screen and filter pack zone extending from 305 
to 345 ft bgs, and a deep well with screen and filter pack zone extending from 446 to 510 feet was 
constructed and the wells developed (airlifting). Airlifting is the process of injecting compressed air down 
the borehole, forcing water to the surface and could be used to clean the borehole of drilling fluid and 
other sediment caked to the borehole wall prior to installing well casing and other materials. Cleaning the 
hole will also result in water being able to enter the borehole more easily.  Airlifting can also be used as a 
preliminary method of estimating what the eventual yield of a well may be (for more information on a 
common use of airlifting during well construction see the article at https://waterwelljournal.com/well-
development-using-compressed-air). Basin-fill materials encountered during drilling included alternating 
layers of clays and coarse-grained materials with the shallow well appearing to be constructed within 
gravelly zones interbedded with clays, while the deep well appears to have been constructed in bedrock, 
possibly quartzite. 

Of note is that after  airlifting, both the shallow and deep wells exhibited artesian conditions, with free flow 
of approximately 1 gallon per minute at the ground surface from the shallow well, and approximately 36 
gallons per minute from the deep well. The log does not identify the depth at which groundwater was first 
encountered, nor do the logging intervals presented provide specific detail regarding the stratigraphy of 
the borehole. Depths of soils and rock encountered are described in even 10’s or 100-foot intervals. 
Therefore, the depths of water-bearing zones could vary significantly within the hole.  The presence of 
artesian conditions in this area is not surprising given the presence of the spring field in the Refuge, Devil’s 
Hole, and an artesian well in the basin-fill known as the “Hog Farm Well” is present east of Death Valley 
Junction, California. 

Drilling in similar earth materials for minerals exploration adjacent to regional spring areas is not without 
historic precedent in the Amargosa Basin. Further south in the basin near Tecopa Hot Springs, the 
Stauffer Chemical Company conducted drilling in 1967 in similar hydrogeologic conditions (see 
attachment B), and that drilling resulted in what is now termed “the Borehole.” 

THE BOREHOLE 

The Borehole was initially an exploratory drill-hole that started in 1967 as an exploratory boring advanced 
by Stauffer Chemical that encountered water under pressure at a depth of approximately 360 feet (Partner 
Engineering and Science, 2020). Attempts were made to plug the boring, but water kept coming to the 
surface around each successive well seal, which also had the effect of creating a large void at depth. 
Attempts to seal the well were abandoned and what is known as “Borehole Spring” came into being. The 
void was eventually filled with 10,000 cubic yards of fill/gravel, although the flow was never completely 
contained. The feature is now a series of connected pools (and several non-connected pools) that 
discharges to the Grimshaw Lake area. A summary of the history of the Borehole is provided as 
Attachment B. 

A result of the Borehole was a partial depressurization of the spring field surrounding Tecopa Hot Springs. 
Lowered groundwater levels and decreased spring discharge were initially reported in the area of Thom 
Spring at the south end of the Tecopa Hills, more than two miles south of the Borehole. Recent monitoring 
of the area indicates that conditions have continued to decline although at a much slower rate than  

https://waterwelljournal.com/well-development-using-compressed-air
https://waterwelljournal.com/well-development-using-compressed-air
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originally encountered. Most recently, Thom Spring has decreased in flow to the point where surface 
waterhas not been present for more than one year. Monitoring of discharge in the Borehole area 
suggests that the system has not fully stabilized since the Borehole was completed decades earlier. 
The spring field along the eastern margin of the Tecopa Hills has been impacted by the Borehole, 
and it is likely that Tecopa Hot Springs discharge was also affected.  

DISCUSSION 

Exploratory drilling, whether for minerals or groundwater development, can present significant challenges. 
The term exploratory is indicative that conditions are not fully known when initiating the work. As shown 
above and by the well log presented, it is likely that not only may groundwater be encountered during 
drilling, but there is a possibility if not a likelihood, that artesian conditions will be encountered. As 
described in the Borehole example presented above, unanticipated conditions can be present, and these 
uncertainties present risks, including in the case of the currently proposed project, to the springs at the 
Refuge.  

Borings to the northeast of Fairbanks and Longstreet Springs present additional risk. One dual completion 
well was constructed for the U.S. Department of Energy (Well log 46842) where the well was screened at 
depths from 240 to 412 ft bgs in the shallow tube and at depths greater than 1,000 feet for the deep tube. 
Artesian flow was also encountered. Unfortunately, the log does not specify whether the deep, the 
shallow, or both tubes/completions were exhibiting that artesian flow, and this substantial data gap 
precludes using this well for further consideration and is not included on the attached figure. Beyond this 
well, there are no wells to compare with proposed minerals exploratory drilling, leaving significant 
unknowns about anticipated conditions that may be encountered. 

Based on the uncertainties with hydrogeologic conditions in the area of drilling, the proximity to Ash 
Meadows National Wildlife Refuge and its regional springs, and past experience in the Amargosa Basin 
near Tecopa Hot Springs related to the Borehole, we believe that the proposed mineral exploration drilling 
north of Ash Meadows presents considerable risk associated with resources in the Refuge.  

If drilling is allowed to proceed regardless of the risks involved, a work plan prepared by Rover that 
identifies measures to control unanticipated artesian groundwater discharge that is protective of resources 
in the Refuge should be developed and presented in a detailed work plan. Such a work plan should be 
concerned with not only Fairbanks Springs, but other springs such as Longstreet Spring, Five Springs 
and others in the wildlife refuge that fall within a radius similar in size to the radius area of the impacts 
that were observed in the Borehole by Tecopa Hot Springs. The drilling company should be fully prepared, 
with materials on-hand, to address any issues that arise resulting from artesian conditions encountered 
during exploration drilling.  
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Attachments 

1. ST-2 Well Destruction Report
2. Well Driller’s Report
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