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MEMORANDUM 

DATE: November 14, 2024 

TO: Joella R. Campbell, Geologist, Barstow Field Office 

FROM: Peter W. Burck, Hydrologist, National Operations Center 

SUBJECT: Ash Meadows / St. Cloud Mine Groundwater Evaluation 

Introduction 

I reviewed and evaluated available materials related to the hydrogeology of the Ash Meadows / 
St. Cloud Mine site in Inyo County, California. Approximately 43 exploratory drill holes are 
planned at the mine site (Figure 1). The analysis included a review of: 

• Water levels in nine existing wells at the mine site 

• Water levels in other nearby wells 

• Grapevine Springs Complex 

• Existing geologic cross sections 

The primary focus of this analysis was on the likelihood of exploratory drilling encountering 

pressurized water zones that might lead to loss of control of the borehole and an unregulated 

discharge of groundwater at the land surface. 

Figure 1: Mine Location with Selected USGS Wells and Springs Labeled 
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This mine is within the Amargosa North Area of Critical Environmental Concern and is close to 

Ash Meadows National Wildlife Refuge and Devil’s Hole. Groundwater dependent sensitive 
species including critically endangered species are present in the area. 

Existing Wells at Site 

According to information available from the US Geological Survey (USGS) National Water 

Information System (NWIS), there are 9 existing wells at the project site. Existing well locations 

are shown in Figure 2. Details about the existing wells, including well depths and water levels, 
are provided in Table 1. 

Water levels taken between May 1984 and February 2018 range from 83.60 feet to 110.28 feet 

below land surface. Water level elevations were between 2,111.38 feet to 2,143.67 feet above 

NGVD29. Land surface elevations varied from about 2,220 feet to about 2,230 feet NGVD29. 

Figure 2: Existing Well Locations at the Mine (USGS NWIS) 

Wells GA-08J and GA-08J Rathole appear to be in the same location. Well GA-08J was 
completed at a depth of 98.7 feet below land surface, and Well GA-08J Rathole was completed 
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at a depth of 85 feet below land surface. There appears to be a downward vertical gradient at 

this location because the water level in Well GA-08J is lower than the water level in Well GA-08J 
Rathole. 

Additional exploratory boreholes in this same area would be expected to encounter water at 
approximately the same depths and under the same water table, non-pressurized conditions as 

encountered in the existing boreholes. The risk of encountering a pressurized water zone 

appears to be low. Regardless, state drilling regulations should be followed during exploratory 
drilling so that any unexpected, pressured water zones can be controlled and properly plugged 

and abandoned. 

Table 1: Information about Existing Wells at the Mine (USGS NWIS) 

Site Number 
Site Name 

Latitude 
Longitude 
(NAD83) 

Well 
Depth 
(feet) 

Land 
Surface 
Elevation 
(feet 
above 
NGVD29) 

Range of 
Water 
Elevations 
(feet 
above 
NGVD29) 

Range 
of 
Water 
Levels 
(feet) 

Vertical 
Gradient 

361840116184002 
230 025N006E09R01S 
USGS GA-08B 

36°18'48.2" 
116°19'44.5" 

213 2,230 2,138.60 – 
2,143.67 

86.33 
– 
91.40 

NA 

361840116184003 
230 025N006E10N01S 
USGS GA-08C 

36°18'48.1" 
116°19'42.9" 

115 2,230 2,132.15 – 
2,136.88 

93.12 
– 
97.85 

NA 

361840116184004 
230 025N006E10N02S 
USGS GA-08D 

36°18'48.2" 
116°19'42.7" 

217 2,230 2,131.44 – 
2,136.29 

93.71 
– 
98.56 

NA 

361840116184005 
230 025N006E10N03S 
USGS GA-08E 

36°18'48.2" 
116°19'41.5" 

191 2,230 2,126.50 – 
2,132.07 

97.93 
– 
103.50 

NA 

361840116184006 
230 025N006E10N04S 
USGS GA-08F 

36°18'47.96" 
116°19'38.42" 

252 2,224.18 2,111.38 – 
2,117.35 

104.31 
– 
110.28 

NA 

361845116193708 
230 025N006E10N08S 
GA-08J 

36°18'43.7" 
116°19'40.5" 

98.7 2,220 2,123.52 96.48 Downward 

361845116193707 
230 025N006E10N07S 
GA-08J Rathole 

36°18'43.7" 
116°19'40.5" 

85 2,220 2,135.16 – 
2,136.40 

83.60 
– 
84.84 

Downward 

361840116184001 
230 025N006E10N05S 
USGS GA-08K 

36°18'43.6" 
116°19'41.8" 

107 2,220 2,122.68 – 
2,128.09 

91.91 
– 
97.32 

NA 

361840116184007 
230 025N006E10N06S 
USGS GA-08M 

36°18'48.0" 
116°19'38.4" 

110 2,224.2 2,112.48 – 
2,123.91 

97.77 
– 
109.20 

NA 

Hog Farm Well 

The Hog Farm Well is a flowing or leaking artesian well located approximately 3.4 miles 
southwest of the site. In the USGS NWIS, this well is identified as Site Number 
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361718116223800, Site Name 230 025N006E19M01S Well-16. The well total depth is 56 feet, 

and the land surface elevation is 2,019 feet above NGVD29. No information has been found 

about well construction or screened or perforated intervals of the well casing. The location of the 

well is shown in Figure 3, a satellite image of the well and the surrounding area provided by 
Andy Zdon of the Roux organization. Based on the apparently wet areas shown in this satellite 
image and field notes from Mr. Zdon, this well is probably leaking. Information about this well 
provided to BLM by Mr. Zdon is included in Appendix A. 

BLM filed a statement with the State of California for the well in July 1984. The application 
number is S011512. The use of the water is for wildlife and wild horses. 

This well is at a land surface elevation that is about 200 feet lower than at the mine site. 

Figure 3: Hog Farm Well 

Exploratory drilling is not proposed in this area, but, if it were, the risk of encountering a 

pressurized water zone is high because this is an area of regional groundwater discharge and 

groundwater is shallow. The area is variously known as Carson Slough, Frankin Lake, and 
Franklin Lake Playa. If drilling in this area is contemplated in the future, special precautions 
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should be followed to avoid a situation involving a borehole or well from which groundwater 

discharge becomes uncontrollable. 

Other Wells in the Vicinity of Franklin Lake / Franklin Lake Playa / Carson Slough 

Based on information in the USGS NWIS, some but not all other wells in this area are 

pressurized. Table 2 provides information on eight other wells in this regional discharge area 
that have water levels above the land surface some or all the time. It is unknown whether any of 

these wells are leaking or have uncontrolled flow. Well locations are shown on Figure 1. 

Table 2: Other nearby Wells with Water Levels above Land Surface Some or All of the Time 
(USGS NWIS) 

Site Number 
Site Name 

Latitude 
Longitude 
(NAD27) 

Well 
Depth 
(feet) 

Land Surface 
Elevation (feet 
above NGVD29) 

361835116220301 
230 025N006E18A02S Caltrans -
Franklin Lake 1 

36°18'33" 
116°22'02" 

28 2,033 

361703116215001 
230 025N006E19R01S Caltrans 

36°17'03" 
116°21'50" 

3 2,013.7 

361705116213501 
230 025N006E20N01S Caltrans 

36°17'05" 
116°21'35" 

8 2,015 

361553116212104 
230 025N006E32C05S USGS-03 

36°15'53" 
116°21'21" 

32 2,006.1 

361553116212103 
230 025N006E32C04S USGS-07 

36°15'53" 
116°21'21" 

27 2,009.6 

361727116170900 
230 025N006E19R01S USGS-08 

36°17'00" 
116°22'02" 

29.07 2,019 

361627116221201 
230 025N006E30K02S USGS-13 

36°16'27" 
116°22'12" 

27.1 2,010.92 

361627116221202 
230 025N006E30K03S USGS-14 

36°16'27" 
116°22'12" 

21.1 2,011.01 

Grapevine Springs Complex 

The Grapevine Springs Complex is in Nye County, Nevada, approximately 1.5 miles northeast 

of the mine site. The USGS NWIS site number is 361950116182901, and the site name is 230 

S19 E50 02ACAB1 Grapevine Springs Complex. The land surface elevation is 2,251 feet above 

NAVD88. Although water chemistry data are available from the USGS, no water level or 

discharge information is provided. The presence of the spring indicates groundwater is 

discharging naturally at this location. Numerous green areas are visible in satellite imagery 
suggesting water is discharging at the land surface in multiple locations. 

GS-3 Wells 

Two wells are located about 2.1 miles northeast of the mine site and about 0.5 miles east of 
Grapevine Springs. These wells are also in Nye County, Nevada. One well is completed at a 

depth of 160 feet below land surface, and the other well is completed at a depth of 2000 feet 
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below land surface. The shallow well has a site number of 361954116181202 and a site name 

of 230 S19 E50 01BBD 2 GS-3 Shallow Well. The deep well has a site number of 

361954116181201 and a site name of 230 S19 E50 01BBD 1 GS-3 Well (AD-11). Both wells 
have a land surface elevation of 2,351.3 feet above NGVD29. Water levels in the shallow well 

ranged from 72.6 to 84.7 feet above NGVD29. Water levels in the deep well ranged from 205.3 

to 226.4 feet above NGVD29. The deeper water level elevation in the deeper well indicates a 

downward vertical gradient. 

USGS Geologic Cross Section 

The USGS published interpretive geologic cross sections for the Death Valley regional flow 

system (Sweetkind et al. 2001). Section H-9 is an east-west cross section that includes the area 
close to the mine site (Figure 4). Although the cross-section scale makes interpretation a 
challenge, it appears the main geologic formations in the mine area are Qu and Ts4. Qu 

represents undifferentiated Quaternary surficial deposits. Ts4 represents continental 
sedimentary rocks. Ts4 is further described as Unit 4 (Pleistocene? to Miocene) – late 

synextensional to post-extensional sedimentary rocks, predominantly post 6 Ma. The 
designation includes the Funeral Formation (Pleistocene? and Pliocene) of the Furnace Creek 
basin. 

The mine site is near where the H-26 cross section intersects the H-9 cross section. 

Figure 4: Part of USGS Geologic Cross Section H-9 (Sweetkind et al. 2001) 

BLM Hydrologic Cross Section 

The cross section in Figure 5 incorporates water level data along a line from Hog Farm Well in 

the west, through the mine site, through the Grapevine Springs Complex, and ending at the GS-

3 wells in the east. Instead of focusing on the geology shown in the USGS cross section, the 

BLM cross section provides available information about water elevations at the mine site and 

the other locations. 

The land surface elevation was derived from the USGS National Elevation Dataset (NED). The 
USGS NED land surface elevations do not always match well with the USGS NWIS land 
surface elevations given in Table 1. 

Preliminary Conclusion 

Based on the available hydrogeologic information exploratory drilling at the mine site will 
probably encounter water between about 80 and 110 feet below land surface. Existing wells at 
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the site indicate water is unlikely to be under pressure. If pressurized water is found, the 

operator would be required to follow the applicable procedures in the California Water Code, 

California Water Well Standards, Department of Water Resources Bulletins 74-81 and 74-90. 

Figure 5: BLM Hydrologic Cross Section 

During this analysis, wells connected to pressurized water were identified in the lower lying area 
to the west of the mine site. This area is a regional groundwater discharge location. No drilling is 
proposed in this discharge area for this project. If drilling in this area is considered in this area in 

the future, appropriate measures will need to be taken to ensure any boreholes and wells are 
properly drilled, constructed, and sealed to prevent unwanted flow or leakage of groundwater at 

the land surface. 
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Appendix A 

Hog Farm Well Information Provided to BLM by Mr. Andy Zdon, Roux 

Figure A1: Spring and Well Survey Field Form for Hog Farm Well May 2014 
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 Figure A2: Hog Farm Well Notes from May 2014 Field Visit 
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 Figure A3: Hog Farm Well Supplemental Statement of Water Diversion and Use 1984-1986 
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 Figure A4: Hog Farm Well Supplemental Statement of Water Diversion and Use 1987-1989 
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 Figure A5: Hog Farm Well Supplemental Statement of Water Diversion and Use 1990-1992 
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Figure A6: Hog Farm Well Supplemental Statement of Water Diversion and Use 1992-1994 
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Figure A7: Hog Farm Well Supplemental Statement of Water Diversion and Use 1992-1994 
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