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1. INTRODUCTION 
To further support hydrogeologic characteriza�on studies at the North Bullfrog Project (NBP) nine miles north 
of Beaty, NV, Corvus Gold Nevada Inc, (CGN) proposed and conducted two 28-day pumping tests to assess 
hydrogeologic condi�ons and poten�al groundwater impacts between the area of planned mining opera�ons 
and surrounding NBP region. 

The specific purposes and needs for the two 28-day pumping tests were to: 

• further inform conceptual site-specific, local-scale interpretations made during shorter duration 
pumping tests conducted earlier in 2021 for the purpose of developing a dewatering system and well 
design for mine operations; 

• evaluate responses at more distant groundwater monitoring locations to validate the regional-scale, 
conceptual site model of water resources; 

• revise the current numerical groundwater flow model for projecting the potential impacts of the 
proposed mining operation.  

The context and complete background details for the test were presented in the Monitoring Plan (‘Plan’).  The 
Plan was provided to the Nevada Division of Water Resources (NDWR) as part of the temporary water rights for 
the tes�ng. The temporary water rights were leased from the Beaty Water and Sanita�on District (BWSD).   

The Plan is included as Atachment A to this report. Atached Figure 1 shows the key details of the 2023-2024 
tes�ng. Supplemental figures for this report also will be found in the Plan.   

 

2. PUMPING WELLS 
2.1. Objec�ves 
As noted above, and in the Plan, pumping and drawdown the local aquifer was conducted to assess 
connec�vity within and between stra�graphic units and across geologic faults and other structural features.  

2.2. WW-21-02 
WW-21-02 was the first pumping test. The loca�on is noted in Figure 1 of this report and Figures 2-2 and 5.2 of 
the Plan. The test was authorized for 75 acre-feet of temporary, untreated discharge of groundwater.   

At the �me of pump installa�on and a�er the short systems check of pump and generator performance, it was 
observed that WW-21-02 had biofouling of the well screen intervals.  Likely this was an iron bacteria growth 
commonly observed in groundwater wells.  The biofouling occurred while the well was idle since the last 
pumping test in 2021. The implica�on to the test was that well efficiency (ra�o of drawdown in the well casing 
from pumping to the actual drawdown in the aquifer) was lower than expected due to the impaired flow from 
the aquifer through the clogged screen into the well. The observed drawdowns are discussed in sec�on 2.2.7.  
The impact to the test was a lower than targeted pumping rate (sec�on 2.2.5).  Outside the biofouled well 
screen and in the na�ve bedrock the aquifer response to the withdrawal of water was measured by the 
monitor wells and Vibra�ng Wire Pressure Transducers (VWPs).  This will be discussed in Sec�on 3.  

2.2.1. Well depth and comple�on details 
The WW-21-02 well is 481 feet deep.  The NDWR log is atached as Atachment B to this report.  Addi�onal 
comple�on details are in the Plan (Atachment A). 
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2.2.2. Pumping setup 
A 6-inch diameter pump and approximate 60hp motor assembly was installed in the well. The pump was 
installed to a depth of 455 feet.  The pumping specifica�ons are provided in Atachment C.  

An earlier considera�on for the pumping rate was up to 600 gpm. This ul�mately was not a feasible pumping 
rate with the pump that was available to CGN at the �me of the test.  

The pump was powered by a CAT generator (with backup generator present) which was designed for variable 
frequency control. This provided con�nuous control of the pumping rate and near con�nuous opera�on of the 
pump (minor crossover �me to switch generators).  The pump and generator installa�on was temporary. 
Environmental containment and 24-hour equipment supervision were implemented throughout the tes�ng.  
Figure 2 shows the site configura�on and the opera�onal summary.  

2.2.3. Pump on  
The pumping commenced on November 8, 2023 at 11am. 

2.2.4. Pump off 
The pumping stopped on December 6, 2023 at 11am.  The dura�on of pumping was 28 days.   

2.2.5. Pumping rate 
Flow was measured at the well head by two totalizing flow meters.  The meters output the instantaneous flow 
rate and the cumula�ve gallons pumped.   

The measured flow rate varied from 188 gpm to 200 gpm.  The flow recording data are presented in Figure 3. 
There was a slight decline over �me.   

2.2.6. Total pumped 
The total discharge from the well over the 28-day test was 7,652,988 gallons at an average pumping rate of 
189.9 gpm.  The total volume of the test was 23.49 acre-feet.  Two short dura�on step tests were conducted 
before the constant rate pump test and discharged approximately 0.172 acre-feet.  

2.2.7. Water level measurement 
Water level in the well was measured and recorded by a water level sensor (pressure transducer or probe) and 
integrated datalogger according to the proposed Plan.  Addi�onal manual measures by an electric tape were 
collected throughout the duration of testing for verification of water level measurements. The measurements 
cover the pre-pumping, pumping, and recovery periods.  The water level data over the course of the test and 
recovery are presented in Figure 4.  

2.2.8. Water quality 
Three water quality samples were collected from the well during the test.  The sample intervals were 1, 21, and 
28 days.  A summary table and the laboratory data are included in Atachment D1.  

2.2.9. Test discharge 
The groundwater discharge from the tests was routed to a loca�on noted in Figure 5. The figure also includes a 
summary of concurrent condi�ons.  Occasional spray evapora�on of the water was carried during the daylight 
hours.  

Based on the decreasing flow rates along the flow path (whether spray evapora�on was occurring) and the 
ul�mate disappearance of water at the terminus of flow, the test water infiltrated to the shallow colluvium and 
basin fill deposits along the flow path.    
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The supervisory staff monitored the discharge condi�ons daily and recorded the flow extent and other relevant 
details as necessary.  No issues were noted.  

2.2.10. Discussion 
No environmental issues occurred at the well loca�on.  

The pumping and monitoring at the well were executed as noted in the Plan.   

2.3. WW-21-03 
WW-21-03 was the second pumping test. The loca�on is noted in Figure 1 of this report and Figures 2-2 and 5-2 
of the Plan. The test was authorized for 75 acre-feet of temporary, untreated discharge of groundwater.   

Prior to the pump installa�on, this well was cleaned and swabbed to remove any poten�al biofouling.  The 
results were increased well efficiency.   

2.3.1. Well depth and comple�on details 
The WW-21-03 well is 520 feet deep.  The NDWR log is atached as Atachment B to this report.  Addi�onal 
comple�on details are in the Plan (Atachment A). 

2.3.2. Pumping setup 
The same pump and motor were used.  The pump was installed to a depth of 494 feet.  The pumping 
specifica�ons are provided in Atachment C.  

An earlier considera�on for the pumping rate was up to 600 gpm. This ul�mately was not a feasible pumping 
rate with the pump that was available to CGN at the �me of the test.  

As with WW-21-02, the pump was powered by a CAT generator (with backup generator present) which was 
designed for variable frequency control. This provided con�nuous control of the pumping rate and near 
con�nuous opera�on of the pump (minor crossover �me to switch generators).  The pump and generator 
installa�on was temporary. Environmental containment and 24-hour equipment supervision were 
implemented.  Figure 6 shows the site configura�on and the opera�onal summary.  

2.3.3. Pump on  
The pumping commenced on January 23, 2024 at 2pm. 

2.3.4. Pump off 
The pumping stopped on February 20, 2024 at 2pm.  The dura�on of pumping was 28 days.   

2.3.5. Pumping rate 
Flow was measured at the well head by two totalizing flow meters.  The meters output the instantaneous flow 
rate and the cumula�ve gallons pumped.   

The measured flow rate varied from 248 gpm to 251 gpm.  The flow recording data are presented in Figure 7. 
There was a slight decline over �me.   

2.3.6. Total pumped 
The total discharge from the well over the 28-day test was 10,103,390 gallons at an average pumping rate of 
250.6 gpm.  The total volume of the test was 31.01 acre-feet.  A short dura�on step test was conducted before 
the constant-rate pumping test and discharged approximately 0.256 acre-feet.   
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2.3.7. Water level measurement 
Water level in the well was measured and recorded by a probe and integrated datalogger according to the 
proposed Plan.  Additional manual measurements by an electric tape were collected throughout the duration 
of testing.  The measurements cover the pre-pumping, pumping, and recovery periods.  The water level data 
over the course of the test and recovery are presented in Figure 8.  

2.3.8. Water quality 
Two water quality samples were collected from the well during the test.  The sample intervals were 1 and 28 
days.  A summary table and the laboratory data are included in Atachment D2.  

2.3.9. Test discharge 
The groundwater discharge from the testing phases of the well was routed to a loca�on noted in Figure 9.   The 
figure also includes a short summary of concurrent condi�ons.  This is a natural drainage.  Based on the 
decreasing flow rates along the flow path and the ul�mate disappearance of water at the terminus of flow, the 
test water infiltrated to the shallow colluvium and basin fill deposits along the flow path.    

The supervisory staff monitored the discharge condi�ons daily and recorded the flow extent and other relevant 
details as necessary.  No issues were noted.  

2.3.10. Discussion 
No environmental issues occurred at the well loca�on.  

The pumping and monitoring at the well were executed as proposed in the Plan.   

 

3. CGN MONITOR WELLS and VWPs 
3.1. Objec�ves 
Monitor wells, explora�on wells, and produc�on wells have been completed throughout the NBP area to allow 
for measurement of poten�ometric head, representa�ve water table condi�ons and gradient, and sampling of 
groundwater. Loca�ons are based on considera�on of the direc�ons of regional groundwater flow and 
proposed mining, processing and waste rock facili�es.  

Single-level VWPs and mul�-level VWPs have been installed extensively throughout the NBP area. Loca�ons 
were selected to collect spa�ally representa�ve groundwater level data (hydraulic head) and conduct mul�ple 
pumping tests to support the Hydrogeology Baseline evalua�on. The VWPs have been installed in boreholes 
using the ‘grout-in-place’ method (Mikkelsen and Green, 2003) and conforms to State regula�ons (NDWR, 
2012). These references are provided in reference sec�on of the Plan.  

3.1.1. Loca�on of wells and VWP and comple�on details 
The loca�ons of the monitoring wells have been chosen to sa�sfy the following general criteria: 

• The monitoring well locations should reflect existing upgradient, downgradient, or cross-gradient 
conditions based on the conceptual project lay-out and extent, and the understanding of regional 
groundwater flow.  

• Where possible the monitoring wells should be located for use in future hydrologic characterization 
testing for project water resource production and pit dewatering/pit lake predictions. 

• The monitoring well sites should be located, to the extent possible, to ensure long-term monitoring 
during baseline, construction, operation, and closure. 
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The loca�ons are shown on Figure 10. 

The individual comple�on details are compiled in the Plan. 

 Data are collected from water level probes and transducers placed below the water table (monitor well) or 
grouted in place (VWPs).  Data are collected based on a pre-determined schedule and are stored in 
dataloggers.  The data are periodically downloaded for assessment and analysis. Data collec�on was discussed 
in the Plan.   

3.1.2. Drawdown 
Data collec�on during the pumping drawdown phase was described in the Plan. 

3.1.3. Recovery 
Data collec�on during the pumping recovery phase was described in the Plan. 

3.2. Water Levels and Pressures 
3.2.1. Monitor wells 
Data collected from the monitor wells during the drawdown and recovery phases of the WW-21-02 and WW-
21-03 programs are presented in Atachment E1. The data for monitor wells NB-WW-03, -04, -05, -06, -07, -08, 
-9, -10, -11, and -12 have been corrected for barometric pressure changes considering non-vented pressure 
transducers were deployed and are being used in the analysis of the pump tests. Most of these wells show no 
impact from the aquifer tests.  The two excep�ons are: NB-WW-11 which reflects the pumping of a nearby 
supply well (WW-21-14R) and NB-WW-06.  This well is completed in a low permeability stra�graphic unit and 
showed pumping impacts and slow recovery.   

The data from the monitor wells will be further analyzed and included, as needed, in any updated baseline 
hydrogeological work.  

3.2.2. VWPs 
Data collected from the VWPs during the drawdown and recovery phases of the WW-21-02 and WW-21-03 
programs are presented in Atachment E2.   

The pressure (hydraulic head) data recorded by the VWPs associated with the WW-21-02 test (VWP-03, -04, -
05, -06, -09, -10, NB-13-226, NB-13-229, NB-13-235, NB-21-523, and NB-21-527) are close to the pumping wells 
and were monitored to assess connec�vity during the depressuriza�on (drawdown) and recovery phases of 
tes�ng. The pressure data recorded by the VWPs associated with the WW-21-03 test (VWP-07, -08, -10, -06, 
NB-13-258, NB-21-520, NB-21-521, and NB-21-522) are close to the pumping wells and were monitored to 
assess connec�vity during the depressuriza�on and recovery phase.  

There are two considera�ons in the on-going analysis: 1) These are not water table drawdown plots due to the 
nature and installa�on of the vibra�ng wire pressure transducer instruments; and 2) structural geological 
condi�ons (e.g., stra�graphic contacts and faults) may be barriers between the pumping wells and some VWPs 
that hydraulically compartmentalize the bedrock aquifer system.  This was a key hydrogeological assessment in 
the exis�ng baseline analysis.   

3.3. Discussion 
Both tests show a local response (depressuriza�on) by the aquifers due to pumping. The summarized spa�al 
impacts are noted in Figures E1 and E2 of Atachment E, respec�vely.   
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3.3.1. WW-21-02 
The provisional observa�ons for WW-21-02: 
• The stratigraphic units composing the aquifers below the Sierra Blanca and Yellow Jacket pits were locally 

impacted as shown in responses of the VWPs.  The depressurization responses for the upper most 
piezometer (or the single piezometer locations) are compiled in Figure E1.     

• The presence of faults that act as barriers on the north and east are confirmed by the absence of responses 
in two key VWPs. On the north side, VWP-21-04 had one impacted transducer which was located on the 
same side of the fault as the pumping well.  The other three transducers (on the other side of the fault) 
showed no response.  On the east side, VWP-21-10 showed no response across one or more major faults. 
Also, the monitor wells on the east, west, and northwest zones (NB-WW-07, -08, and -09, respectively) 
showed no measurable responses from testing.  These responses are summarized on Figure E1 and 
provided in the plots of Attachment E1 and E2.   

• The local impact in the pit footprint suggests the hydrogeology assumption that the Yellow Jacket pit can 
be dewatered by groundwater pumping from wells.  This supports the 2021 pump test assessment and 
modeling as reported in the baseline report.  

• The recovery of water levels in the pumping well after the pump test are noted on Figure 3.   After 35 days 
of recovery from the pump test (through 1/10/24), the water levels had recovered to approximately 96% 
of the pre-start levels.  The recovery curves were still trending to pre-start levels and will be monitored 
through 2024.  The pressure recoveries in the VWPs are noted in plots of Attachment E2.  The monitor well 
data also are included in Attachment E1.  

 
3.3.2. WW-21-03 
The provisional observa�ons for WW-21-03: 
• The stratigraphic units composing the aquifers below the Savage Valley, Sierra Blanca, and Jolly Jane pits 

were variably impacted as shown in the VWPs.  The depressurization responses for the upper most 
piezometer (or the single piezometer locations) are compiled in Figure E2.     

• The presence of a fault on the northeast (VWP-21-10) and the low permeability domain to the south 
(towards NB-WW-06) and southeast (Jolly Jane pit area) are confirmed by the absence of significant 
responses in the key VWPs and monitor wells.  These responses are compiled on Figure E2 and provided in 
the plots of Attachments E1 and E2. 

• The local impact in the pit footprint suggests the hydrogeology assumption that the Savage Valley pit can 
be dewatered of groundwater pumping from wells.  This supports the 2021 pump test assessment and 
modeling as reported in the baseline report. 

• The recovery of water levels after the pump test are noted on Figure 5.   After 35 days of recovery after the 
pump test (through 3/25/24), the water levels had recovered to 59% of the pre-start levels.  The recovery 
curves were still trending to pre-start levels (~2 feet/month) and will be monitored through 2024. The 
pressure recoveries in the VWPs are noted in plots of Attachment E2.  The monitor well data also are 
included in Attachment E1. 

 
3.3.3. Summary 
As noted, the recent data appear to validate the 2021 tests and the hydrogeological analysis as reported in the 
baseline report.  The testing conservatively suggests that the pit dewatering by wells is feasible and that 
hydraulic compartmentalization of the bedrock groundwater system due stratigraphic contacts and geologic 
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structural faulting may limit the extent drawdown impacts.  The data from the VWPs and monitor wells from 
both tests will be further analyzed and included, as needed, in any updated baseline hydrogeological work for 
the NBP.   

4. BWSD WELLS AND USGS WELL 
4.1. Objec�ves 
The monitoring and inclusion of BWSD and United States Geological Survey (USGS) data in this report is to 
assess the impacts of the tests in a wider area.  

4.1.1. Loca�on of BWSD wells and comple�on details 
Two BWSD wells were monitored during the tests: Beaty Summit Well and Indian Spring Well.  The loca�ons of 
the wells are shown on Figure 1 and in the Plan.   

Beatty Summit Well 
Beaty Summit well is approximately 36,800 feet (7.0 miles) to the south of WW-21-03. The Beaty Summit Well 
(log atached in the Plan) has a water level sensor with integrated datalogger memory that was installed in Q2 
of 2022.  The well was serviced in mid-November 2023 and the water level sensor was removed and was not 
re-installed.  The project has data un�l mid-November 2023. 

Upper Indian Spring Well 
The Upper Indian Spring Well is 27,200 feet (5.2 miles) to the south of WW-21-03.  The Upper Indian Spring 
Well (log atached in the Plan) has a water level sensor with integrated datalogger memory that was installed 
in Q2 of 2022.  The water level sensor operated throughout the test.   

Both loca�ons have more than ten geologic structural faults1 between them and pumping from the NBP 
southern-most testing location at WW-21-03. 

4.1.2. Loca�on of USGS ER-OV-05 and comple�on details 
The ER-OV-05 well records and published water level data on the USGS website for the well: 
htps://waterdata.usgs.gov/nwis/inventory/?site_no=370246116461901&agency_cd=USGS  

The loca�on of the well is shown on Figure 1.   

The log for the ER-OV-05 well is provided in Atachment B3. The well is completed in the "Valley-Fill Deposits" 
(100VLFL) local aquifer as defined by the USGS. The well is 8,100 feet (1.5 miles) east northeast of WW-21-02 
and 10,000 feet (1.9miles) northeast of WW-21-03. 

4.2. Water Levels 
Data collected during the drawdown and recovery phases of the program for the Beaty Summit well and 
Upper Indian Springs well are provided in Figures 11 and 12. The water level data for ER-OV-05 are presented in 
Figures 13 (2023-2024 focused on the test date ranges) and 14 (1997-2024 for the life of the monitoring 
program).   

4.3. Discussion 
Beatty Summit Well 

 
1 See Table 1 discussion of the relevant geological map and condi�ons. 

https://waterdata.usgs.gov/nwis/inventory/?site_no=370246116461901&agency_cd=USGS
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• Figure 11 shows the depth to water data for the Beatty Summit well prior to the test demonstrating the 
fluctuating range due to pump operation: approximately 410 to 430 feet below the ground surface 
when the pump is off and approximately 475 to 515 below the ground surface with the pump is on.   

• The approximate 65-foot drawdown appears constant over the Q2 2022 to Q4 2023 operational range.  
The water levels and the 65-foot drawdown has an annual cycle with the peak levels in April and the 
lower levels in September-October.  

• The termination of data from the Summit well due to maintenance is offset by the continuous data 
collection from Upper Indian Springs Well which is closer to the NBP project. Once the Beatty Summit 
Well data collection is resumed, the results provided to BWSD can be compared to the historic ranges. 

Upper Indian Spring Well 
• Figure 12 shows the depth to water data for the Upper Indian Spring well prior to the test demonstrating 

the fluctuating range due to pump operation: approximately 215 to 255 feet below ground surface 
when the pump is off and approximately 230 to 270 feet below ground surface when the pump is 
operating.   

• The approximate 20 foot operational drawdown appears constant over the Q2 2022 to Q1 2024 period.  
Based on the observed monitoring period, there seems to be a seasonal cycle with a peak in April and 
a low point in September.  

• Also notable, there appears to be a longer-term rise in the operational drawdown over the monitoring 
period, possibly due to lower pumping rates or recharge from higher than average 2022-2023 
precipitation in the Beatty area.  

• The data suggest no impact from the NBP pump testing program.  The slight deflections in data in 
November 2023 during the WW-21-02 test and after the WW-21-03 test are believed to be a change in 
pumping rates due to BWSD operational demands, not any regional impact.  

ER-OV-05 
• The ER-OV-05 well (Figure 13) showed no discernable response or change the water level from the WW-

21-02 or WW-21-03 pumping test activities.  
• There was a slight change in the water level trend (increase) following the Hurricane Hilary event of 19-

21 August 2023.  The typical yearly cycle for ER-OV-05 shows the water level trend generally increasing 
in the fourth quarter.  

• The long-term data are noted in Figure 14.  

 

5. Springs 
5.1. Loca�on Details 
The spring loca�ons are noted in Figure 4-1 of the Plan. Spring monitoring was discussed in the Plan. 

The geographic and hydrogeological context details for the springs are compiled in Table 1.  In all casess the 
springs occur in separate stra�graphic units and are separated from the project area by mul�ple geologic faults 
and other structural features.  
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5.2. Water Quality and Field Data 
The springs were sampled for water quality parameters prior to the tests beginning in September 2023 and 
four �mes over the two pump tests.  The springs were sampled again a�er all the tes�ng in mid-March of 2024.  
The water quality data are compiled into tables by test and are included in Atachments D1 (WW-21-02) and D2 
(WW-21-03).   

The field data for flow are noted in Table D1. The flow data show the normal range of fluctua�on during the 
monitoring period and are within the range of values for the baseline period of 2013-2023.  

5.3. Discussion 
No spring flows were observed to be impacted by the test.  Field observa�ons and water quality parameters 
remained constant during the test and were consistent with historical data.  A summary of the spring 
monitoring context is provided here, as well as in referenced Table 1.  

SPRING INTERVENING MONITOR WELL 
OR VWP 

COMMENT 

North Mud  NB-WW-08 Intervening monitoring point showed no impact. Also, the 
spring is considered to be detached from the regional 
groundwater table (perched).  

Mud NB-WW-08 Intervening monitoring point showed no impact. Also, the 
spring is considered to be detached from the regional 
groundwater table (perched).  

Springdale NB-WW-07; VWP-21-10 Intervening monitoring points showed no impact.  
Wehrly NB-WW-12; VWP-21-10 Intervening monitoring points showed no impact. 
Brian NB-WW-05; NB-WW-03 Intervening monitoring points showed no impact. 
Burro NB-WW-05 Intervening monitoring point showed no impact. 
North Goss NB-WW-05 This spring is located on the east side of the Amargosa River 

drainage.  
Indian 
Spring 

NB-WW-05; NB-WW-04; NB-
WW-03 

Intervening monitoring points showed no impact. 

 
Spring monitoring for field and water quality parameters will con�nue quarterly through 2024.  

 

6. CONCLUSIONS 
6.1. Pump Test Outcomes 
6.1.1. WW-21-02 
The test results for WW-21-02 confirmed prior, shorter-term testing in 2021 and observed impact across the 
proposed Sierra Blanca and Yellow Jacket mining areas.  The observed distribution of water level and hydraulic 
head responses validates a dewatering well based strategy to keep the pits dry for safety and operational 
reasons during the proposed mining. CGN will continue to analyze the results and update the assessment of 
the baseline hydrogeological conditions and impacts as needed.   

6.1.2. WW-21-03 
The test results for WW-21-03 confirmed prior, shorter-term testing in 2021 and observed impact across the 
proposed Sierra Blanca and Savage Valley mining area.  The observed distribution of water level and hydraulic 
head responses validates a dewatering well based strategy to keep the pits dry for safety and operational 
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reasons during the proposed mining. CGN will continue to analyze the results and update the assessment of 
the baseline hydrogeological conditions and impacts as needed.     

6.1.3. Spring impacts 
The spring monitoring data collected prior to the test, during both pumping tests, and a�er the tests showed 
no impact to the springs.   

6.1.4. Con�nued observa�ons 
The monitor wells and VWPs will remain instrumented and will con�nue to be monitored as part of the on-
going baseline data collec�on.  The monitor wells also have quarterly water sampling.  

The eight springs in this report, including Indian Spring near the BWSD Upper Indian Spring Well, and 30+ other 
district springs will be monitored quarterly through 2024 and 2025.   

6.2. Impacts to BWSD Infrastructure 
Monitor wells in the southern part of the NBP mine plan footprint (NB-WW-05, NB-WW-04, and NB-WW-03) 
that are between the pumping wells and the BWSD wells showed no measurable water level responses from 
either testing activity.  Based on this, the drawdown and overall groundwater impact from the WW-21-02 and 
WW-21-03 pumping tests did not extend to the southern NBP project boundary.   

The southern most monitor well (NB-WW-04) is approximately 15,000 and 24,000 feet from Upper Indian Well 
and Beaty Summit Well, respec�vely. The distances are shown on Figure 1 and in the Plan. As noted previously, 
there are more than ten faults between the tests and the BWSD wells that likely compartmentalize the impacts 
to near the two test wells. 

Monitoring at the Upper Indian Spring Well did not show any response to NBP pumping. The local water level 
changes in November and in late February appear related to the pumping rate at the Upper Indian Spring Well. 

The measuring probe in the Beaty Summit well was removed when the pump was removed and serviced in 
November.  It has not yet been replaced and a new installa�on is under review. 

CGN will work with BWSD to con�nue monitoring the Beaty Summit Well and Upper Indian Springs Well 
through 2025.  



 

 

TABLE 1. SPRING CONTEXT DATA 
SPRING Pumping 

well 
Horizontal 
distance 
between well 
and spring 

Ver�cal distance 
between well 
and spring 

Geological controls at the 
spring loca�on 

Aquifer condi�ons and type between 
pumping well and spring loca�on 
(source USGS Fridrich et al., 2003; SIM 
Map 2957.) 

North Mud 
Spring 

WW-21-02 10,500 feet 
(2.0 miles) 

118 feet (spring is 
HIGHER) Ter�ary: Rainbow Mtn Rhyolite 

Tuffs (Trt) 

Ter�ary geological units.  
More than six mapped USGS faults  

WW-21-03 9,800 feet 
(1.9 miles) 

56 feet (spring is 
HIGHER) 

Ter�ary geological units.  
More than seven mapped USGS faults 

Mud Spring 

WW-21-02 22,500 feet 
(4.3 miles) 

92 feet (spring is 
HIGHER) Young alluvial deposits (Qa) 

Ter�ary volcanics nearby: Trt; 
Trl; Tdt 

Ter�ary geological units.  
More than ten mapped USGS faults  

WW-21-03 20,700 feet 
(3.9 miles) 

30 feet (spring is 
HIGHER) 

Ter�ary geological units.  
More than ten mapped USGS faults 

Brian 
Spring 

WW-21-02 21,500 feet 
(4.1 miles) 

-59 feet (spring is 
LOWER) Young alluvial deposits (Qa) 

Ter�ary volcanics nearby: Tyx. 
Paleozoics nearby: Cc; Cz.  

Ter�ary, Paleozoic geological units.  
More than ten mapped USGS faults  

WW-21-03 18,100 feet 
(3.4 miles) 

-78 feet (spring is 
LOWER) 

Ter�ary, Paleozoic geological units.  
More than eight mapped USGS faults 

Springdale 
Spring 

WW-21-02 12,200 feet 
(2.3 miles) 

-302 feet (spring 
is LOWER) 

Young alluvial deposits (Qa) 
Ter�ary volcanics (Tba) and 

gravels (Tgs) nearby  

Ter�ary geological units.  
At least three mapped USGS faults.  
Addi�onal CGN-mapped faults are 
known.  

WW-21-03 11,800 feet 
(2.2 miles) 

-364 feet (spring 
is LOWER) 

Ter�ary geological units.  
At least three mapped USGS faults. 
Addi�onal CGN-mapped faults are 
known. 

Wehrly 
Spring 

WW-21-02 23,400 feet 
(4.4 miles) 

-476 feet (spring 
is LOWER) Colluvium (Qtc); 

Ter�ary volcanics nearby: Tyx.  

Ter�ary, Paleozoic geological units.  
More than ten mapped USGS faults  

WW-21-03 21,200 feet 
(4.0 miles) 

-538 feet (spring 
is LOWER) 

Ter�ary, Paleozoic geological units.  
More than ten mapped USGS faults 

Indian 
Spring 

WW-21-02 31,400 feet 
(5.9 miles) 

-59 feet (spring is 
LOWER) Ter�ary rhyolite lavas (Trl)  

Ter�ary, Paleozoic geological units.  
More than ten mapped USGS faults  

WW-21-03 27,600 feet 
(5.2 miles) 

-78 feet (spring is 
LOWER) 

Ter�ary, Paleozoic geological units.  
More than ten mapped USGS faults 



SPRING Pumping 
well 

Horizontal 
distance 
between well 
and spring 

Ver�cal distance 
between well 
and spring 

Geological controls at the 
spring loca�on 

Aquifer condi�ons and type between 
pumping well and spring loca�on 
(source USGS Fridrich et al., 2003; SIM 
Map 2957.) 

Burro 
Spring 

WW-21-02 21,500 feet 
(4.1 miles) 

-492 feet (spring
is LOWER) Ter�ary Landslide breccias (Tyx) 

Ter�ary, Paleozoic geological units.  
More than ten mapped USGS faults 

WW-21-03 18,100 feet 
(3.4 miles) 

-554 feet (spring
is LOWER)

Ter�ary, Paleozoic geological units.  
More than ten mapped USGS faults 

North Goss 
Spring 

WW-21-02 29,200 feet 
(5.5 miles) 

-318 feet (spring
is LOWER) Young alluvial deposits (Qa). 

Ter�ary volcanics nearby: Tmc 

Ter�ary, Paleozoic geological units.  
More than ten mapped USGS faults 

WW-21-03 27,200 feet 
(5.2 miles) 

-380 feet (spring
is LOWER)

Ter�ary, Paleozoic geological units.  
More than ten mapped USGS faults 



Figure 1: Project Layout
 (from Plan)
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TEST #1 (91254T) WW-21-02: DETAILS 

• NDWR and BWSD authorization = 75 acre-feet
• Pumping well: WW-21-02
• Test duration: 28-days: 11/8/23 to 12/6/23
• Pumping rate: ~190 gpm over duration of test.
• Supervision: 24/7 coverage at pump and generator.  No lost time due

to equipment issues.
• Supervision: daylight monitoring measurements and inspections.
• No interruptions to test. Generator cross-over was very quick.
• No safety incidents or environmental releases.
• Weather during test: total precipitation = 0.42”;  Temperature = 49F

(ave); 58F (ave high)

• Total Pumped water (step and constant rate testing):
7,708,931 gallons/ 23.66 acre-feet

• Unused water: 51.34 acre-feet

Figure 2: 
WW-21-02 
Details



Well WW-21-02 Permit Number:TNEV2023123 Permit Number: TNEV2023123

Volume Pumped Tracking total volume pumped = 55,943 gallons total volume pumped = 7,652,988 gallons
total volume pumped (acre-feet) = 0.172 acre-feet total volume pumped (acre-feet) = 23.486 acre-feet

days of pumping period = 0.23 days of pumping period = 28.00
average daily volume pumped = 273,321        gallons per day
average daily volume pumped = 0.839             acre-feet per day

Identifier
Start Date and 

Time

Start Volume 
Pumped 
(gallons)

End Date and Time
End Volume 

Pumped 
(gallons)

Daily Volume 
Pumped
(gallons)

Daily Volume 
Pumped

(acre-feet)

Daily Average 
Pumping Rate

(gpm)
Identifier

Start Date 
and Time

Start 
Volume 
Pumped 
(gallons)

End Date and 
Time

End Volume 
Pumped 
(gallons)

Daily Volume 
Pumped
(gallons)

Daily Volume 
Pumped

(acre-feet)

Daily Average 
Pumping Rate

(gpm)

Pre-test 1 11/03/2023 15:15 0 11/03/2023 16:45 16646 16,646 0.051 185 Constant Rate 11/8/2023 55943 11/09/2023 00:20 213918 157,975 0.485 197
Pre-test 2 11/07/2023 12:00 16646 11/07/2023 16:00 55943 39,297 0.121 164 Constant Rate 11/9/2023 213918 11/10/2023 00:00 489537 275,619 0.846 194

Pre-test TOTAL 0.23 55,943 0.172 Constant Rate 11/10/2023 489537 11/11/2023 00:00 764779 275,242 0.845 191
Constant Rate 11/11/2023 764779 11/12/2023 00:00 1037652 272,873 0.837 189
Constant Rate 11/12/2023 1037652 11/13/2023 00:00 1310474 272,822 0.837 189
Constant Rate 11/13/2023 1310474 11/14/2023 00:00 1585036 274,562 0.843 191
Constant Rate 11/14/2023 1585036 11/15/2023 00:00 1858519 273,483 0.839 190
Constant Rate 11/15/2023 1858519 11/16/2023 00:00 2132144 273,625 0.840 190
Constant Rate 11/16/2023 2132144 11/17/2023 00:00 2403015 270,871 0.831 188
Constant Rate 11/17/2023 2403015 11/18/2023 00:00 2676392 273,377 0.839 190
Constant Rate 11/18/2023 2676392 11/19/2023 00:00 2952823 276,431 0.848 192
Constant Rate 11/19/2023 2952823 11/20/2023 00:00 3227923 275,100 0.844 191
Constant Rate 11/20/2023 3227923 11/21/2023 00:00 3502416 274,493 0.842 191
Constant Rate 11/21/2023 3502416 11/22/2023 00:00 3775483 273,067 0.838 190
Constant Rate 11/22/2023 3775483 11/23/2023 00:00 4047435 271,952 0.835 189
Constant Rate 11/23/2023 4047435 11/24/2023 00:00 4318325 270,890 0.831 188
Constant Rate 11/24/2023 4318325 11/25/2023 00:00 4588911 270,586 0.830 188
Constant Rate 11/25/2023 4588911 11/26/2023 00:00 4859187 270,276 0.829 188
Constant Rate 11/26/2023 4859187 11/27/2023 00:00 5129590 270,403 0.830 188
Constant Rate 11/27/2023 5129590 11/28/2023 00:00 5399349 269,759 0.828 187
Constant Rate 11/28/2023 5399349 11/29/2023 00:00 5671644 272,295 0.836 189
Constant Rate 11/29/2023 5671644 11/30/2023 00:00 5945323 273,679 0.840 190
Constant Rate 11/30/2023 5945323 12/01/2023 00:00 6213601 268,278 0.823 186
Constant Rate 12/1/2023 6213601 12/02/2023 00:00 6491642 278,041 0.853 193
Constant Rate 12/2/2023 6491642 12/03/2023 00:00 6764486 272,844 0.837 189
Constant Rate 12/3/2023 6764486 12/04/2023 00:00 7040901 276,415 0.848 192
Constant Rate 12/4/2023 7040901 12/05/2023 00:00 7308953 268,052 0.823 186
Constant Rate 12/5/2023 7308953 12/06/2023 00:00 7582931 273,978 0.841 190
Constant Rate 12/6/2023 7582931 12/06/2023 11:00 7708931 126,000 0.387 191
Constant Rate 

TOTAL
28.0 7,652,988 23.486 189.9

Figure 3: WW-21-02 Pumping



Figure 4: WW-21-02 Water Levels



TEST #1 (WW-21-02 - 91254T): SURFACE FLOW

• 23.66 acre-feet pumped.
• Flow path was to the north then east along an existing wash/storm

water drainage.
• Daily inspection of the discharge flow path to document

downgradient extent and sediment control.
• Surface flow stopped as gradient flattened near the US95 RoW.
• Decreasing flow rates along flow path suggested infiltration.  >80%

discharge of the water is estimated to have been infiltrated.
• Infiltration to surface alluvium and gravels along flow path becomes

recharge to shallow ‘basin fill aquifer’ of Oasis Valley.

• Hurricane Hilary perspective (8/19/23 to 8/21/23) and early
February (2/1/24 - 2/9/24)

• 3.71” and 3.5” of rain recorded in the Bullfrog Hills uplands.
• ~1556-acre watershed (including Test #1 flow path) ending

near US95 RoW.
• ~481 & 454 acre-feet of water added to the watershed from

these events.  The rainfall goes to runoff to Amargosa River
valley, evapotranspiration, evaporation, and infiltration.

Downgradient extent of flow

Local watershed boundaryWW-21-02 test location

Flow path (pumped water 
and stormwater runoff)

Crossing Strozzi Ranch Road
Downgradient of Strozzi Ranch 
road in dry wash near terminus.

Figure 4: WW-21-02 Flows



TEST #2 (91255T) WW-21-03: DETAILS 

• NDWR and BWSD authorization = 75 acre-feet
• Pumping well: WW-21-03
• Test duration: 28-days: 1/23/24 to 2/20/24
• Pumping rate: 248-250 gpm over duration of test
• Supervision: 24/7 coverage at pump and generator
• Supervision: daylight monitoring measurements and

inspections.
• No interruptions to test. Generator cross-over was very

quick.
• No safety incidents or environmental releases.
• Weather during test: precipitation = 3.75”;

Temperature = 43F (ave); 50F (high)

• Pumped water (step and constant rate testing):
10,186,963 gallons/31.26 acre-feet total

• Unused water: 43.74 acre-feet

Figure 6: 
WW-21-03 
Details



Well WW-21-03 Volume Pumped Tracking Well WW-21-03 Volume Pumped Tracking

TNEV2023123 TNEV2023123
83,573              gallons 10,103,390 gallons

0.256 acre-feet 31.006 acre-feet
0.27 28.00

308,577            gallons per day 360,835                 gallons per day
0.947                acre-feet per day 1.107 acre-feet per day

Identifier
Start Date and 

Time

Start Volume 
Pumped 
(gallons)

End Date and Time
End Volume Pumped 

(gallons)

Daily Volume 
Pumped
(gallons)

Daily Volume 
Pumped

(acre-feet)

Daily Average 
Pumping Rate

(gpm)
Identifier Start Date and Time

Start Volume 
Pumped 
(gallons)

End Date and Time
End Volume 

Pumped 
(gallons)

Daily 
Volume 
Pumped
(gallons)

Daily Volume 
Pumped

(acre-feet)

Daily Average 
Pumping Rate

(gpm)

Step Rate 01/22/2024 08:00 0 01/22/2024 14:30 83573 83,573             0.256 139 Constant Rate 01/23/2024 14:00 83573 01/24/2024 00:00 153254 69,681          0.214 116
STEP TEST TOTAL 83,573             0.256 Constant Rate 01/24/2024 00:00 153254 01/25/2024 00:00 526100 372,846       1.144 259

Constant Rate 01/25/2024 00:00 526100 01/26/2024 00:00 899694 373,594       1.147 259
Constant Rate 01/26/2024 00:00 899694 01/27/2024 00:00 1272376 372,682       1.144 259
Constant Rate 01/27/2024 00:00 1272376 01/28/2024 00:00 1644649 372,273       1.142 259
Constant Rate 01/28/2024 00:00 1644649 01/29/2024 00:00 2017944 373,295       1.146 259
Constant Rate 01/29/2024 00:00 2017944 01/30/2024 00:00 2382744 364,800       1.120 253
Constant Rate 01/30/2024 00:00 2382744 01/31/2024 00:00 2743530 360,786       1.107 251
Constant Rate 01/31/2024 00:00 2743530 02/01/2024 00:00 3103412 359,882       1.104 250
Constant Rate 02/01/2024 00:00 3103412 02/02/2024 00:00 3462922 359,510       1.103 250
Constant Rate 02/02/2024 00:00 3462922 02/03/2024 00:00 3824864 361,942       1.111 251
Constant Rate 02/03/2024 00:00 3824864 02/04/2024 00:00 4190241 365,377       1.121 254
Constant Rate 02/04/2024 00:00 4190241 02/05/2024 00:00 4553501 363,260       1.115 252
Constant Rate 02/05/2024 00:00 4553501 02/06/2024 00:00 4914671 361,170       1.108 251
Constant Rate 02/06/2024 00:00 4914671 02/07/2024 00:00 5274550 359,879       1.104 250
Constant Rate 02/07/2024 00:00 5274550 02/08/2024 00:00 5636486 361,936       1.111 251
Constant Rate 02/08/2024 00:00 5636486 02/09/2024 00:00 5999001 362,515       1.113 252
Constant Rate 02/09/2024 00:00 5999001 02/10/2024 00:00 6360695 361,694       1.110 251
Constant Rate 02/10/2024 00:00 6360695 02/11/2024 00:00 6723348 362,653       1.113 252
Constant Rate 02/11/2024 00:00 6723348 02/12/2024 00:00 7084850 361,502       1.109 251
Constant Rate 02/12/2024 00:00 7084850 02/13/2024 00:00 7445533 360,683       1.107 250
Constant Rate 02/13/2024 00:00 7445533 02/14/2024 00:00 7805400 359,867       1.104 250
Constant Rate 02/14/2024 00:00 7805400 02/15/2024 00:00 8165729 360,329       1.106 250
Constant Rate 02/15/2024 00:00 8165729 02/16/2024 00:00 8525202 359,473       1.103 250
Constant Rate 02/16/2024 00:00 8525202 02/17/2024 00:00 8886970 361,768       1.110 251
Constant Rate 02/17/2024 00:00 8886970 02/18/2024 00:00 9251891 364,921       1.120 253
Constant Rate 02/18/2024 00:00 9251891 02/19/2024 00:00 9616163 364,272       1.118 253
Constant Rate 02/19/2024 00:00 9616163 02/20/2024 00:00 9974845 358,682       1.101 249
Constant Rate 02/20/2024 00:00 9974845 02/20/2024 14:00 10186963 212,118       0.651 253

TEST TOTAL 10,103,390  31.01

Permit Number:
total volume pumped =

total volume pumped (acre-feet) =
days of pumping period =

average daily volume pumped =
average daily volume pumped =

Permit Number:
total volume pumped =

total volume pumped (acre-feet) =
days of pumping period =

average daily volume pumped =
average daily volume pumped =

Figure 7: WW-21-03 Pumping



Figure 8: WW-21-03 Water Levels



TEST #2 (WW-21-03 - 91255T): SURFACE FLOW

• 31.26 acre-feet pumped.
• Flow path is to the east along an existing wash/storm water drainage.
• Daily inspection of discharge flow path to document downgradient extent and

sediment control.
• Extensive flows in drainage from storm water runoff in early February.  (see

context for Hurricane Hilary)
• Surface flow stopped approximately 7000 feet east-northeast of the well.
• Decreasing flow rates along flow path suggested infiltration.  >80% discharge

of the water is estimated to have been infiltrated.
• Infiltration to surface alluvium and gravels along flow path becomes recharge

to shallow ‘basin fill aquifer’ of Oasis Valley

• Hurricane Hilary perspective (8/19/23 to 8/21/23) and early February (2/1/24
- 2/9/24)

• 3.71” and 3.5” of rain in the Bullfrog Hills uplands.
• ~1400-acre watershed (including Test #2 flow path) ending near US95

RoW. 
• ~445 & 408 acre-feet of water added to the watershed from these

events.  The rainfall goes to runoff to Amargosa River valley,
evapotranspiration, evaporation, and infiltration.

Surface flow from test #2 in existing dry 
wash (looking west) 

Downgradient extent of flow

Local watershed boundary

WW-21-3 test location

Flow path (pumped water 
and stormwater runoff)

Surface flow from test #2 combined 
with stormwater runoff in early 
February (looking west) 

Figure 9: WW-21-03 Flows



Figure 10: Project Layout 
with Monitor Wells and 
VWPS



Figure 11: Beatty Summit Well
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Figure 12: Upper Indian Spring Well

Upper Indian Spring Well: Expanded

Possible change 
in pumping rate



WW-21-
02 test

WW-21-
03 test

Hurricane 
Hilary 

(8/20-21)

Figure 13: ER-OV-05
2023-2024



Figure 14: ER-OV-05
Life of Monitoring Program
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TECHNICAL MEMORANDUM 
To: Michael Young 

Company: Corvus Gold Nevada, Inc. 

Project: North Bullfrog 

From: Daniel Weber and Brent Johnson 

Date: September 2023 

Subject: Monitoring Plan for Pumping Tests  

1 Introduction 

Corvus Gold Nevada, Inc. (Corvus) is planning the North Bullfrog Project (NBP or the Project), a proposed, 

open-pit gold mine operation in southwestern Nevada. Corvus conducted a hydrogeologic field program 

in 2021, supervised in part by Hydrogeologica, Inc. (HGL). The field program was designed to provide site-

specific hydrogeologic characterization information in support of feasibility-level planning for the Project, 

including water supply, pit dewatering, pit slope design and closure studies. Hydrogeological 

characterization also includes baseline data collection to support the life-cycle planning of the mine, from 

development through post-closure. Results of hydrogeologic characterization studies will be evaluated as 

part of the permitting process, including Nevada Division of Environmental Protection (NDEP) guidelines 

and the National Environmental Policy Act (NEPA) process to identify potential impacts of the Project and 

to mitigate or prevent impacts through further planning and engineering.  

To further support hydrogeologic characterization studies, HGL proposes to conduct 28-day pumping 

tests to assess hydrogeologic conditions between the area of planned mining operations and surrounding 

NBP region. This document provides the Monitoring Plan for the testing operations and includes:  

background information on the Project, a statement for purpose and need for the pumping tests, 

descriptions and basis for monitoring locations, methods for data collection and synthesis, field data 

quality control, field parameter collection, sample collection, and data management and validation. The 

Monitoring Plan is designed to assure impacts to adjacent water users are identified and mitigated and 

provide consistent sample collection resulting in data that meets or exceeds quality control protocols for 

baseline hydrogeologic characterization. 
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2 Project Background 

The NBP, as defined by the mine Plan of Operations or Plan Boundary is located in the northern extension 

of the Bullfrog Hills in the Basin and Range province of southwestern Nevada (Figure 2-1). The Bullfrog 

Hills are a low mountain range located between the Amargosa Basin to the south, the Sarcobatus Flats 

Basin to the north, the Grapevine and Funeral mountains to the west, and the Oasis Valley to the east. 

Local topographic relief is less than 1,000 feet. Beatty is the closest town to the NBP and is located on 

Highway 95 approximately 9 miles to the south. The Death Valley National Park boundary is located 

approximately 3 miles to the southwest. The Nevada National Security Site (Nevada Test Site) is 

approximately 19 miles to the east. 

Figure 2-1.  NBP site location. 
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The NBP gold deposits contain mineralization at or near the surface that is suitable for open pit mining 

methods (Wilson et al., 2020).  Mining will be conducted using drill and blast techniques. Waste rock 

management facilities (WRMF) would be located near each producing open-pit excavation (YellowJacket, 

Sierra Blanca, and Savage Valley - combined, identified as the Sierra Blanca Complex), Jolly Jane, and 

Mayflower.  Mill mineralization type ore would be hauled to a mill stockpile while run-of-mine (ROM) 

mineralization type ore would be hauled and placed directly on the heap leach pad (HLP).  Mill tails would 

be hauled and placed directly on the heap leach pad by plug dumping and then mixed into the ROM ore 

by dozing. Process facilities would be located in the northwest corner of the NBP at the edge of Sarcobatus 

Flat, a large sedimentary basin with predominantly flat terrain.  Process facilities would consist of the mill, 

heap leach pad, access roads, ponds, adsorption, desorption and recovery (ADR) plant, mobile equipment 

yard, offices and warehouse. Figure 2-2 presents the general site layout, including Plan of Operations 

(Plan) boundary, pits, waste dumps, mill site, ponds, heap leach pad (Corvus 2020a) and the proposed 

monitoring locations for the pumping tests.   

The majority of the mining production will be conducted above the water table.  At YellowJacket, mining 

below approximately 3,940 feet (ft) above mean sea level (amsl) (1,200 meters (m) amsl) is expected to 

advance below the natural water table, therefore requiring dewatering of the pit-area, fractured rock 

groundwater system during mining. At closure, a lake is expected to form in the YellowJacket Pit, and 

areas of the greater Sierra Blanca Complex (Sierra Blanca and Savage Valley) may contribute runoff water 

to the YellowJacket pit lake and/or develop into the larger pit lake.  Based on current hydrogeological 

evaluation, the open pit at Jolly Jane may also advance below the natural water table of the aquifer, 

resulting in a pit lake during the post-closure period. Mining at Mayflower will be above the water table; 

therefore, a pit lake is not expected to form in that pit location. 

Dewatering of proposed open-pit areas will provide stable and dry conditions for mining, but as a 

consequence, the lowering of the local water table may affect downgradient surface water and 

groundwater resources. Predicting potential impacts will include some inherent uncertainty because the 

hydrogeology of the volcanic units surrounding the proposed mine facilities is complex due to the 

structural and stratigraphic heterogeneity of the units. Corvus plans to conduct 28-day pumping tests in 

the vicinity of the Sierra Blanca pit to provide dewatering system/ well design data for the proposed mine 

operation. 

To date, short-term airlift tests conducted in the Project exploration boreholes (Corvus, 2020b) indicate 

that some boreholes were completely dry while others yielded as much as 100 gallons per minute (gpm). 

During recent 2021 field hydrogeologic characterization studies, pumping tests confirmed the wide-range 

of groundwater yield for Project area; low-yield wells and large amounts of water level drawdown (low 

permeability) to high-yield wells and small amounts of drawdown (high permeability). Specific capacity1 

values ranged from approximately 0.7 to 40 gpm/ft for the wells tested for periods ranging from 5 to 

7 days.   

 

1 a unit of measurement of well yield per unit depth of drawdown after a specific time duration of pumping 

HydroGeoLogica 
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Figure 2-1.  Proposed project facilities and monitoring locations for pumping tests. 
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3 Pumping Test Approach 

3.1. Purpose and Need Statement  

The purpose and need for 28-day pumping tests are to: 

• further inform conceptual site-specific, local-scale interpretations made during shorter duration pumping 
tests conducted earlier in 2021 for the purpose of developing a dewatering system/ well design for mine 
operations; 

• evaluate responses at more distant monitoring locations to validate the regional-scale, conceptual site 
model of water resources; 

• aid in calibrating a mathematical groundwater flow model for projecting the potential impacts of the 
proposed mining operation.  

Pumping tests conducted over long periods of time provide estimates of aquifer parameters averaged 

over large-scale aquifer volumes. In conducting 28-day pumping tests for mining hydrogeology purposes, 

key goals are to identify aquifer heterogeneities and boundaries, often times controlled by fractured rock 

aquifer properties, which ultimately control the effects of declining water levels. Predicting, monitoring, 

and mitigating potential impacts are important for informing neighboring surface water and groundwater 

resource users, as well as for protecting dependent natural ecosystems.  

3.2. Definitions 

A pumping test is a type of an aquifer test that is a field experiment whereby a well is pumped at a 

controlled rate and water-level response (drawdown) is measured at the pumped well and if available, 

one or more surrounding observation wells. The response data, during pumping (drawdown phase) and 

after pumping (recovery phase) are used to characterize the hydraulic mechanics of the aquifer, evaluate 

well performance, and identify potential subsurface hydraulic boundaries and structural 

compartmentalization affecting the movement of groundwater. Constant-rate tests maintain pumping at 

the control well at a constant rate. This is the most commonly used pumping test method for obtaining 

estimates of aquifer properties (HydroSOLVE, 2012). 

Ultimately, the goal of a pumping test is to estimate hydraulic properties of an aquifer system (Kruseman 

and de Ridder, 1994). These properties include: transmissivity, hydraulic conductivity (horizontal and 

vertical) and storativity (storage coefficient). In layered systems, results of pumping tests often provide 

hydraulic properties of aquitards (vertical hydraulic conductivity and specific storage). Aquitards are 

hydrostratigraphic units that either confine or semi-confine the hydraulic head in an aquifer. Pumping 

tests can also aid in characterizing groundwater recharge and no-flow boundaries that may limit the lateral 

extent of aquifers, as well as identify the behaviour of groundwater flow regimes such as infinite active 

radial flow, dual porosity flow, and linear and bilinear flow. 
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3.3. Elements 

Proper planning for field data collection and the analytical aspects of a pumping test includes; identifying 

monitoring locations and methods, acquiring and preparing field equipment, developing methods for 

measurement of water levels and control of pumping rates, developing data collection schedules 

(including pre-test and recovery periods) for water levels, identifying other pumping in the area of testing 

that may influence groundwater levels, monitoring of climate and atmospheric conditions, routing and 

infiltration of pumped water (discharge) down topographic gradient from the pumping well, defining 

duration of testing, and practicing safe operating procedures for personnel and environmental protection. 

Some of these critical elements are expanded on as follows:  

• Define monitoring locations. Depending on site conditions and accessibility, the monitoring locations may 
include wells critical for defining hydraulic parameters, as well as any nearby pumping wells that may be 
operating during the phases of the pumping test. Additionally, if the pumped aquifer includes 
surface/groundwater interaction, any nearby surface water sources such as streams, springs, and seeps 
should be part of the monitoring plan.   

• Determine the routing and control of discharged water. During the pumping test, it is imperative to 
minimize turbidity or erosion leading to turbidity or down-gradient flooding. Accordingly, if it is 
anticipated that discharged water will create flooding, erosion and/or turbidity, water will be managed in 
such a manner to minimize such problems. To minimize the potential for discharged pumped water to 
recharge pumped aquifer, spreading of the discharge water on the ground sufficiently far from the 
pumping test site so that infiltration will not affect the test results may be required. Ultimately, the 
discharge water must be handled according to all applicable laws and regulations.  

• Establish pre-test conditions at monitoring locations. Prior to initiation of the pumping test, pre-test 
conditions will be established for a period generally equal to the planned duration of the pumping phase 
of the test, to the extent practicable. 

• Define the data collection schedule. A data collection schedule should be established at each of the 
monitoring locations. The schedule will include requirements for the pumping test including pre-test, 
drawdown, and recovery phases.   

• Health, Safety, and Environment. The field activities associated with specific-capacity testing will be 
performed in accordance with a site-specific health and safety plan (HASP), a copy of which will be present 
on-site during such activities for field personnel. Each shift, a Job Safety Analysis (JSA) will also be 
performed to ensure that field personnel aware of the hazards associated with the work, and that 
responsibilities are defined and acknowledged. As part planning, determine if permitting is required for 
testing, for example with respect to water rights and temporary discharge, and if required, follow the 
necessary permit requirements.  

4 Monitoring Locations 

4.1. Surface Water 

The NBP area straddles the divide between the Oasis Valley (Basin 228) and Sarcobatus Flat (Basin 146) 

hydrographic basins. The basins are referred to as Hydrographic Areas (HAs) designated by the Nevada 
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Division of Water Resources (NDWR). Figure 4-1 shows the North Bullfrog Project Boundary with respect 

to the Sarcobatus Flat Basin and Oasis Valley Basin, and shows the locations of current surface water 

monitoring stations monitored in the area of NBP by Corvus.  

Flowing surface water in the project area is limited to periodic major rainfall events and the Amargosa 

River channel in Oasis Valley, which borders the NBP along the eastern edge of the NBP Property. 

Therefore, surface water sampling has focused on springs distributed around the project, and along Oasis 

Valley (Figure 4-1).  

The selection of the surface water quality sampling locations by Corvus has been based on the following 

general criteria: 

• The locations should surround the NBP Project Boundary to the extent possible given the available spring 
locations, physical access, and consent of land owners. 

• The surface sampling sites should be representative of the range of conditions of the existing springs, 
which vary from features with consistent outflow to static seeps and shallow pools. 

• Watersheds that could reasonably be affected by future mining operations should be included in the 
baseline monitoring. 

• The sites should be located, to the extent possible, to ensure monitoring during baseline, construction, 
operation, and closure. 

Springs in the areas surrounding the North Bullfrog Project area have been monitored by Corvus since 

2012. As of 2021, spring locations monitored given the criteria described above are provided in Table 4-1. 

Photographs and descriptions of the spring sample sites are provided in Montgomery & Associates (2021), 

Spring and Seep Survey, and included in Appendix A.  

Table 4-1. North Bullfrog Project Spring Monitoring Locations* 
 

Spring  
Identifier Latitude Longitude Elevation  

(m amsl) 
Flow Rate 

(gpm) 
Date 

Measured 

2021 Spring and 
Seep Location 

Identifier 

Brian 36.9841 -116.75911 1,208.9 0.8 05/22/2021 13**, 25 

Burro 36.99137 -116.73094 1,116.9 N/A 05/23/2021 42, 59** 

Lower Indian 36.94504 -116.79498 1236.7 N/A 05/21/2021 11**, 44 

Mud 36.99603 -116.85628 1292.7 0.4 05/25/2021 23, 28** 

North Goss 36.99932 -116.70773 1170.6 4.5 / 68.8 05/23/2021 9**, 29, 52** 

North Mud 37.02161 -116.82844 1,305.8 0.9 05/25/2021 22**, 37, 38 

Springdale 37.03062 -116.75553 1,171.4 N/A 05/22/2021 16**, 40, 83** 

Wehrly 37.00515 -116.72866 1,122.6 2.4 05/22/2021 18**, 41, 60 

* Montgomery & Associates (2021) 
** location identifier for field water quality parameters measured and samples obtained for laboratory analysis NDEP Profile I parameters 
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Figure 4-1.  Surface water conditions and spring monitoring locations.  
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4.2. Groundwater 

Wells serving as monitor wells, exploration wells, and production wells have been completed throughout 

NBP area to allow for measurement of potentiometric head, representative water table conditions and 

gradient, and sampling of groundwater. Locations are based on consideration of the directions of regional 

groundwater flow and proposed mining, processing and waste rock facilities.  

The locations of the monitoring wells have been chosen to satisfy the following general criteria: 

• The monitoring well locations should reflect existing upgradient, downgradient, or cross-gradient 
conditions based on the conceptual project lay-out and extent, and the understanding of regional ground 
water flow.  

• Where possible the monitoring wells should be located for use in future hydrologic characterization 
testing for project water resource production and pit dewatering/pit lake predictions. 

• The monitoring well sites should be located, to the extent possible, to ensure monitoring during baseline, 
construction, operation, and closure.  

It is likely that groundwater primarily flows in structurally bounded, discrete fracture zones and 

stratigraphic units of the volcanic rock complex in the NBP resource areas. Vibrating wire piezometers 

(VWPs) are a cost-effective method for collecting hydraulic pressure head information from discrete 

hydrogeologic intervals in a groundwater flow system. These instruments can be installed during the mine 

exploration program in boreholes at depths that target the discrete intervals. Using a datalogger or 

vibrating-wire field reader connected to the wire leads of piezometers, the pressure data provides 

potentiometric surface and hydraulic gradients of the monitored intervals due to natural, baseline 

conditions and pumping or airlifting in nearby boreholes.  

Single-level VWPs and multi-level VWPs have been installed extensively throughout the NBP area. 

Locations were selected to collect spatially-representative groundwater level data and conduct multiple 

pumping tests to support the Hydrogeology Baseline evaluation. The VWPs have been installed in 

boreholes using the ‘grout-in-place’ method (Mikkelsen and Green, 2003) and conforms to State 

regulations (NDWR, 2012).  

The locations for groundwater monitoring within and outside of the NBP plan boundary scheduled for 

monitoring during the 28-day tests, as well as the two wells identified as pumping wells for 28-day testing, 

exploration wells WW-21-02 and WW-21-03, are shown on Figure 2-2.  Well locations and general details 

for wells within the NBP plan boundary are provided in Table 4-2. Wells outside the plan boundary 

proposed for monitoring are listed in Table 4-3. VWP locations and completion information is provided 

in Table 4-4. Completion details and diagrams for the wells and VWPs are presented in Appendix B. 
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Table 4-2.  North Bullfrog Project Well Locations 
 

Well  
Identifier 

Site 
Type Prospect 

NAD27 
Easting  

UTM  
(m) 

NAD27 
Northing 

UTM  
(m) 

Land 
Surface 

Elevation  
(ft amsl) 

Total 
Depth  

(ft) 
Measurement 

Date 

Depth to 
Water 
(ft bls) 

Comments 

NB-WW-02 MW Mf 518240.02 4094636.31 4447.93 304.80 29-Apr-2014 560.15 CGNI 2014 

NB-WW-03 MW Mf 519741.41 4093938.13 4178.59 310.90 29-Mar-2021 392.89 M&A Q1 

NB-WW-04 MW Mf 519265.54 4093455.90 4236.53 182.88 28-Mar-2021 300.56 M&A Q1 

NB-WW-05 MW Mf 519173.89 4094679.51 4169.19 182.88 28-Mar-2021 283.25 M&A Q1 

NB-WW-06 MW SB 518039.88 4096313.94 4338.61 182.88 28-Mar-2021 452.01 M&A Q1 

NB-WW-07 MW SB 519071.00 4098989.27 4054.46 73.15 28-Mar-2021 148.98 M&A Q1 

NB-WW-08 MW SB 516406.51 4097983.81 4261.07 135.64 28-Mar-2021 285.17 M&A Q1 

NB-WW-09 MW S 516611.90 4099265.29 4161.73 91.44 28-Mar-2021 222.13 M&A Q1 
NB-WW-10 MW S 515499.28 4099192.58 4125.06 79.24 28-Mar-2021 192.47 M&A Q1 
NB-WW-11 MW S 514471.62 4098944.84 4113.13 73.15 11-Jun-2021 165.78 PPT WL 
NB-WW-12 MW SB 520707.57 4097530.50 3952.84 54.86 28-Mar-2021 85.77 M&A Q1 
NB-WW-14 MW S 514389.93 4098947.11 4112.45 152.40 11-Jun-2021 163.45 PPT WL 
WW-21-02 EXW YJ 518140.70 4098615.56 4158.92 480.00 21-May-2021 275.85 PPT WL 
WW-21-03 EXW SV 518287.72 4097497.35 4222.33 520.00 31-May-2021 338.90 PPT WL 
WW-21-04 EXW JJ 519231.17 4096920.47 4159.14 380.00 20-Oct-2021 275.85 PPT WL 

WW-21-14R PW S 514407.03 4098933.36 4112.96 770.00 11-Jun-2021 166.40 PPT WL 

[Notes: MW, monitor well; EXW, exploration well; PW, production well; Mf, Mayflower; SB, Sierra Blanca; S, Sarcobatus; YJ, Yellow Jacket; 
SV, Savage Valley; JJ, Jolly Jane; m, meters; ft amsl, feet above mean sea level; ft bls, feet below land surface; CGNI 2014, Corvus Gold 
Nevada Inc. monitoring database; M&A Q1, Montgomery & Associates quarterly measurements database; PPT WL, pre-pumping test 
water level. Table summarizes information from 2021 Corvus survey database.  Horizontal coordinate information is referenced to the 
North American Datum of 1927 (NAD 27)]    

 

Table 4-3.  Off-Property Well Locations 
 

NDWR 
Well  

Identifier 

Alternate  
Well  

Identifier 

Site 
Type Latitude Longitude 

Land 
Surface 

Elevation  
(ft amsl) 

Total 
Depth  

(ft) 

Hydraulic 
Head 

Measurement 
Date 

Hydraulic 
Head 
Depth  
(ft bls) 

Comments 

69873 370246116461901 
ER-OV-05 MW 37.04605 -116.7728 3935 200 02-Aug-1997 35.50 

NDWR; 
Jackson et 
al., 2021 

115834 BWSD Upper 
Indian PW 36.95148 -116.8043 4178.59 1205 25-Apr-2012 146 NDWR 

31029 BWSD Summit PW 36.92412 -116.7997 4236.53 700 15-Jan-1989 130 NDWR 

[Notes: MW, monitor well; PW, production well; ft amsl, feet above mean sea level. Table summarizes information from NDWR databases   
http://images.water.nv.gov/images/well_logs/115000/115834.pdf; http://images.water.nv.gov/images/well_logs/31000/31029.pdf; 
http://images.water.nv.gov/images/well_logs/69000/69873.pdf  
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Table 4-4.  North Bullfrog Project VWP Locations 

Identifier Site 
Type Prospect 

NAD27 
Easting  

UTM  
(m) 

NAD27 
Northing 

UTM  
(m) 

Land 
Surface 

Elevation  
(ft amsl) 

Azimuth Dip 
Total Depth of 
VWP Borehole  

(ft bls) 

VWP-21-01 VWPx4 Sarcobatus 513702.03 4099859.83 4083.08 360 -90 825 

VWP-21-02 VWPx4 Sarcobatus 514001.13 4099469.30 4093.57 360 -90 825 

VWP-21-03 VWPx4 Sierra 
Blanca 

517962.24 4098563.52 4185.72 
360 -90 

820 

VWP-21-04 VWPx4 Sierra 
Blanca 

518145.19 4098701.83 4176.53 
360 -90 

820 

VWP-21-05 VWPx4 Yellow 
Jacket 

518163.04 4098571.89 4169.36 
360 -90 

1060 

VWP-21-06 VWPx4 Sierra 
Blanca 

518154.91 4097949.17 4246.87 
360 -90 

820 

VWP-21-07 VWPx4 Savage 
Valley 

518203.12 4097502.75 4266.88 
360 -90 

820 

VWP-21-08 VWPx4 Savage 
Valley 

518401.02 4097356.35 4191.89 
360 -90 

820 

VWP-21-09 VWPx4 Jolly Jane 519227.98 4096880.53 4164.43 360 -90 760 

VWP-21-10 VWPx2 Yellow 
Jacket 

518630 4098096 4155 
360 -90 

580 

NB-13-226 VWPx1 Sierra 
Blanca 

517552.86 4097751.58 4311.18 
360 -90 

600 

NB-13-229 VWPx1 Yellow 
Jacket 

518153.48 4098399.01 4213.01 
360 -90 

750 

NB-13-235 VWPx1 Sierra 
Blanca 

517850.33 4098306.49 4321.67 
360 -90 

600 

NB-13-258 VWPx1 Sierra 
Blanca 

518152.71 4097351.35 4307.32 
360 -90 

700 

NB-21-520 VWPx1 Jolly Jane 519128.04 4096446.51 1296.99 126 -60 502 
NB-21-521 VWPx1 Jolly Jane 519063.62 4096502.97 1291.00 270 -60 528 
NB-21-522 VWPx1 Jolly Jane 519185.77 4096649.33 1279.61 117 -70 443 

NB-21-523 VWPx1 Savage 
Valley 517994.81 4097123.82 1312.89 266 -70 656 

NB-21-525 VWPx1 Sierra 
Blanca 518102.44 4098124.21 1302.34 83 -70 853 

NB-21-527 VWPx1 Sierra 
Blanca 517714.24 4098566.50 1305.48 280 -70 590 

[Notes: VWP, vibrating wire piezometer; VWPx4, four piezometers installed in fully-grouted borehole; VWPx2, two piezometers installed 
in fully grouted borehole; VWPx1, one piezometer installed in fully-grouted borehole; m, meters; ft amsl, feet above mean sea level; ft bls, 
feet below land surface. Table summarizes information from 2021 Corvus survey database. Coordinates for VWP-10 are based on field GPS 
coordinates. Horizontal coordinate information is referenced to the North American Datum of 1927 (NAD 27)]   
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5 Test Design 

Two, 28-day sequential pumping tests are planned: a 28-day test at well WW-21-03, followed by a 28-day 

test at well WW-21-03 (Figure 2-2; Section 6). Equipment to be provided by pumping test contractor,  

includes:   

• Submersible test pump, shroud, pump column pipe, discharge line, etc.;  
• Electrical generator, fuel, and variable frequency drive for pump motor operation;  
• Two (2) 1-inch inside diameter access pipes; 
• Discharge assembly as represented in the schematic diagram shown on Figure 5-1; 
• Temporary lighting for the well site (“light tower”);  
• Electrical power source, personnel, computers, and other equipment; 

The test pump intake is specified to be set at a maximum depth of 500 feet below land surface (bls) and 

capable of producing 600 gpm from a pumping water level of 440 feet bls. The pumping system will be 

capable of maintaining the required flow rate with a minimum system pressure of 20 pounds per square 

inch (psi). Pump column pipe diameter will be selected to minimize head loss. The test pump, including 

all access pipes, must be capable of operating inside the diameter of production casing. The test pump 

specifications for the proposed test pump, including performance curve at multiple motor speeds and 

projected total dynamic head, will be finalized during the final planning stage and work order of the test. 

 

Figure 5-1.  Schematic diagram of discharge manifold at pumping well.  
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The access pipes will extend from land surface to the top of the pump bowls for water level sounder and 

pressure transducer monitoring. The access pipe will have smooth beveled openings (tops), be perforated 

in the lower 20 feet with a minimum of ten equally spaced ¼-inch diameter holes per foot and be capped 

on the bottom. The access pipe(s) must permit the free and unobstructed passage of electrical water level 

electric sounder and In-Situ LevelTROLL pressure transducer from the wellhead to the bottom of the 

access pipes such that accurate measurements can be obtained.  

Discharge will be directed downgradient from pumping wells as shown on Figure 5-2. Straw waddles, 

straw bales, splash pads, etc., will be used to direct discharge and maximize surface infiltration so as to 

minimize disturbance and erosion of discharge areas. Approximately 300 feet of discharge pipeline is 

required for the pumping test at well WW-21-03; approximately 1,100 feet is required for the pumping 

test at well WW-21-02 along with a temporary discharge tank to maintain a constant hydraulic head at 

the pumping well. The discharge line shall be properly vented so as to vent volumes of air during filling 

or startup, and allow air back into the pipeline during emptying. 

Figure 5-2.  Discharge layouts for well WW-21-02 and WW-21-03 pumping tests.   
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6 Schedule, Measurements, and Documentation 

Project personnel will begin monitoring for the 28-day tests within one month following the completion 

of necessary State permitting. At wells sites and VWPs, monitoring will be conducted using a combination 

of continuous data-logging pressure transducers and periodic manual measurements. At spring locations, 

monitoring will be conducted using a staff gauge, flow measurements (stop watch and calibrated volume 

method), and water quality sampling.  

Continuous loggers (pressure transducers) either are installed or will be installed at locations where more 

frequent water level data are desired for monitoring the water level effects of testing operations and 

where access constraints preclude obtaining periodic manual measurements. At observation wells and 

VWPs, the pressure transducers will record water levels at least every 4 hours to provide a continuous log 

of water levels throughout the period of monitoring. At the pumping wells, measurements will occur more 

frequently. Barometric pressure changes will be analyzed using either the NBP meteorological station 

database or an installed barometric pressure/logger at the location of a pumping well (e.g., In Situ 

BaroTROLL); processing the changes may be required to correct transducer data for barometric pressure 

fluctuations. Manual measurements of water levels will be conducted at wells using an electronic water 

level indicator (sounder) to set level references for the continuous monitoring equipment. Table 6-1 

provides an example schedule for conduct of the 28-day pumping tests comprising a 30-day test at well 

WW-21-03, followed by a 30-day at well WW-21-02. Example field forms for recording and documenting 

measurements are provided in Appendix C.  

 

Table 6-1.  28-day Pumping Test Schedule 

  

 

6.1. Pumping Well  

Water Level - Rapid, high-frequency readings are needed early in the test at the pumping well in order 

to observe early-time effects of pumping in the aquifer, wellbore storage, and well construction. Using a 

pressure transducer and integrated datalogger (e.g., In Situ LevelTROLL), water level measurements will 

Day 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48

Day 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84

Explanation
set pump / pre-test at WW-21-03
28-day constant rate test at WW-21-03
15-day recovery period at WW-21-03
pull pump at WW-21-03/demob; mob set pump WW-21-02; layout discharge l ine and tank for WW-21-02 test; pre-test WW-21-02
28-day constant rate test at WW-21-02
5-day recovery period at WW-21-02
pull pump/demob at WW-21-02

Note: 28-day durations of constant-rate tests shown are maximum; durations may be less if significant drawdown occurs late-time and drawdown approaches pump intake
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be collected using a step linear log type interval for user-defined "steps" within a schedule. Example steps 

for drawdown and recovery phase of testing are as follows using LevelTROLL: 

 

Pumping Well Measurements of Water Level 

Elapsed Time (minutes) Measurement Interval  

0 to 5 5 seconds 

5 to 10 20 seconds 

10 to 100 1 minute 

100 to 1000 5 minutes 

1000 to 5000 10 minutes 

5000 to end of test 20 minutes 

 

For manual water level readings using an electrical water level sounder, measurements will be collected 

every 5 to 10 minutes during the first hour of pumping and every 1 to 2 hours during the test while 

personnel are on-site at the well, to the extent practicable. Manual water level measurements will follow 

the established schedule as closely as possible. If the designated time for a drawdown reading is missed, 

a reading should be obtained as soon as possible while noting the actual time the reading was obtained.  

Flow Rate The flow meter readings will be recorded at a minimum every 5 minutes during the first hour 

of the test, as well as during any change in pumping due to instability from constant-rate pumping. When 

discharge becomes stable, the frequency of recording pumping rate will be no less than 60 minutes 

between recording. As water levels decline, the discharge rate may decrease, thus requiring adjustment. 

Whenever adjusting the flow rate, record water levels in the pumped well before and after each 

adjustment. Flow meter readings will be recorded on field forms including both instantaneous (gpm) and 

totalizer (gallons) measurements.     

Water Quality Routine measurement of discharge water for field parameters will be obtained and 

recorded daily on field forms. A water quality meter should be used capable of reliably measuring pH, 

specific conductance, temperature, and turbidity (e.g., MyronL Ultrameter or equivalent). Two samples of 

discharge water will be obtained for water quality parameters for laboratory analysis of the dissolved 

fraction of the Nevada Department of Environmental Protection (NDEP) Profile I parameters: one sample 

after 10 days of pumping, and one sample at the end of the pumping period. 

6.2. Observation Wells and VWPs 

Water Level - During testing at wells WW-21-02 and WW-21-03, VWPs in the Sierra Blanca Complex 

(proposed open-pits Yellow Jacket, Savage, and Sierra Blanca) will be monitored at higher frequency, on 

the order of 1-hour readings or more to define early-time drawdown groundwater flow conditions 

(Table 4-4). After early time, approximately 2 days of drawdown, data collection will be programmed for 
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measurements at 4-hour frequency, similar to the other more distant VWP and WW locations. Manual 

measurements water level measurements at WW wells will occur at a frequency of every 1 to 2 days.  

At the offsite BWSD wells Indian Springs and Summit, pressure transducers (e.g., In Situ LevelTROLL) have 

been installed and will be programmed for water level data collection at a frequency of 4 hours.  We 

understand that the USGS has installed a transducer and datalogger at ER-OV-05.  The USGS will be given 

at least two weeks’ notice of the test startup.  

6.3. Springs 

Monitoring Frequency and Measurements Monitoring of spring locations conducted by M&A, 2021 

(Appendix A) will serve as baseline conditions prior to conducting testing at wells WW-21-02 and WW-

21-03 (Table 4-1; Figure 4-1). During testing, selected springs monitoring will occur at a frequency of 

four times during the testing period to assess site conditions, and where possible record flow rate, field 

parameters, and level. The frequency will be: one monitoring round at the start of the test, followed by 

monitoring weekly during pumping, and a final round one week after the pumping period. Two samples 

of spring discharge will be obtained for water quality parameters for laboratory analysis: one sample at 

the start of pumping, and one sample in the week after the pumping period. 

Monitoring of spring locations conducted by M&A (2021) have included flow measurements at identified 

monitoring locations using a five-gallon bucket and stopwatch and calculating average flow over several 

measurements. At some locations with low flow rates, a 500-mL sample bottle has been used instead of 

a five-gallon bucket for flow rate measurements. At these locations, field parameters and surface water 

samples have also been collected for laboratory analysis of the dissolved fraction of the NDEP Profile I 

parameters. Sample bottles are prepared by the analytical laboratory and packaged with the necessary 

quantity and variety of preservative required for each analytical method. Filled sample bottles shall be 

labeled with information including date, time of sample collection, sample location, sampling personnel, 

and project name. Bottles are to be placed in an ice-filled cooler and later transported to the analytical 

laboratory by field personnel. Appropriate duplicate samples are also collected. Laboratory Chain-of-

Custody procedures are followed and both electronic data and paper records were transmitted by the 

Laboratory with the analytical results. Samples are analyzed at an NDEP-certified testing laboratory.  
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Water Level Where seeps have been pooled by a landowner, such as 

Springdale, a staff gauge has been installed to monitor level as a surrogate 

to hydraulic head of the local conditions. During Q3 and Q4 2021, weekly 

to biweekly measurements have been logged by Corvus and M&A 

personnel.   
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7 Field Quality Control Requirements 

Entering records on field forms and in field notebooks should always have the day, month, year and time 

of measurement, based on a 24-hour clock in hours and minutes (i.e., dd.mmm.yyyy hh.mm). Site 

conditions should be described including general weather description and atmospheric temperature. Other 

documentation may include field sketch and identifying photographs of water discharge, outside 

influences detected during the test, and any modifications to the Plan. 

Before the constant-rate test, watches and other time-measurement devices (i.e., dataloggers) should be 

synchronized so that the time of each reading, electronic and manual, can be referenced to the exact 

minute and hour that pumping started. It is imperative that time device agreement and measuring device 

accuracy be maintained throughout the testing period (pre-test baseline, drawdown, and recovery). A 

routine comparison and synchronization should be conducted of all clocks based on smart phones time 

signal, in vehicles, wrist watches, and data recorders for agreement and note any discrepancies in field 

notes identifying the devices and where they were used. For water levels, compare manual measurements 

to datalogger measurements within wells to confirm accuracy of measuring devices as much as possible. 

Field plots should be prepared of data routinely to evaluate trends and assess anomalies by: 

• Tabulate and graph the elapsed time, discharge rate, and pumped well drawdown as early as possible in 
the test, usually after the first hours of testing. Prepare log-log, semi-log, and composite plots during the 
test.  

• Compare this processed data to basic type curves to detect deviations that may be due to discharge 
variations or other changes in field conditions that may need to be addressed (e.g., infiltration of discharge 
recharging the aquifer and affecting drawdown patterns, etc.).  

• Keep diagnostic plots current throughout the test in order to support decisions about test progress and 
determining anomalies such as equipment malfunctions or unacceptable flow rate variations. Analysis of 
the plots may suggest timing for when data collection is sufficient or more data are needed to substantiate 
conclusions about the groundwater flow system. 

8  General Documentation and Validation 

The Project Manager or Field Team Leader shall oversee and ensure that field documentation is collected 

in accordance with the Monitoring Plan and any site-specific or project specific planning documents. 

The field personnel will be responsible for the understanding and implementation of the Monitoring Plan 

during all field activities, as well as, obtaining the appropriate field logbooks, field forms and records 

necessary to complete the field activities. Field personnel shall ensure all field activities are documented 

and archived digitally completely at the end of each field day. Field personnel are responsible for tracking 

the location of all field documentation, including field logbooks. Field personnel are responsible for 

assuring that the original documentation (or copies of the field log book), are copied, filed, and archived 

periodically during the testing program and verified at the end of the field project. 
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ABBREVIATIONS AND UNITS 

AOI ................Area of Impact 
BLM ...............U.S. Bureau of Land Management 
DO ..................Dissolved Oxygen (DO) measurement in milligrams per liter (mg/L) 
EC ..................Electrical conductivity of solution in microSiemens per centimeter (µS/cm) 
Elevation ........Elevation of location above mean sea level, in meters (m asl) 
Flow ...............Flow rate measurement at discharge location in gallons per minute (GPM) 
N/A .................Not Available 
NDEP .............Nevada Department of Environmental Protection 
NDWR ...........Nevada Department of Water Resources 
NTU ...............Turbidity measurement in Nephelometric Turbidity Units (NTU) 
pH ...................negative logarithm of hydrogen ion activity in solution 
TDS ................Total Dissolved Solids measurement in milligrams per liter (mg/L) 
Temp ..............Temperature in degree Celsius (°C) 
USGS .............U.S. Geological Survey 
UTM ...............Universal Transverse Mercator coordinate system; North American Datum 1983 

(NAD83), in meters (m)
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1 INTRODUCTION  

Montgomery & Associates (M&A) was retained by HydroGeoLogica, Inc. (HGL) to conduct a 
baseline Spring and Seep Survey in the vicinity of the North Bullfrog Project (NBP) near Beatty, 
Nevada, northwestern Nye County.  

The seeps and springs included were selected based on proximity of planned NBP facilities to 
the Amargosa River, Death Valley National Park, and domestic and public water supply sources 
in Oasis Valley Hydrographic Area (HA) (Basin 228) and Sarcobatus Flat Basins HA (Basin 
146) of Nevada. The Oasis Valley Basin is in Death Valley Hydrographic Region 14 and 
Sarcobatus Flat Basin is in Central Hydrographic Region 10 as defined by the in the State of 
Nevada Division of Water Resources (NDWR). The Project Boundary straddles the divide 
between the Oasis Valley HA and Sarcobatus Flat HA. 

Identification of seeps and springs was accomplished and targeted for field verification based on 
previous surface water sampling efforts and locations shown on USGS topographic maps. 
Additional springs were identified during discussions with local stakeholders. Other springs and 
seeps were identified during field transects along with analysis of high-resolution satellite 
imagery (e.g., Google Earth). 

A regional location map showing the NBP property area and locations identified by the Spring 
and Seep Survey is shown on Figure 1. Where possible, the identified springs have been visited 
and cataloged by M&A. In several cases, no active spring was found at the locations provided in 
public databases, or M&A was refused access by the landowner. Field-verified location 
information is given for each spring, where possible, in the attached location descriptions 
(Appendix A).  
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2 BACKGROUND 

The NBP is entirely controlled by Corvus Gold Nevada Inc. (CGNI), a wholly owned subsidiary 
of Corvus Gold Inc. (“Corvus”), through federal mining claims (Public Lands) and historic 
patented mining claims (Private Lands). The NBP patented and unpatented mining claims cover 
approximately 72 square kilometers (Wilson and others, 2020). The NBP was a historic mining 
center and the surface area of the NBP contains many abandoned workings, audits, and dispersed 
surface disturbances from exploration activities. Current land use is limited to livestock grazing 
and recreational use. 

From Wilson and others (2020): NBP is in Western Nevada’s high desert which receives 
about 15- centimeters (“cm”) of precipitation per year, mostly as modest snowfall in the 
winter and thunderstorms in the summer. The average daily temperature varies from a 
low of 5°C (40.8°F) in January to a high of 27 °C (80.8 °F) in July, peak temperatures 
can reach 43°C (110°F). Due to the mild climate at NBP, the operating season is year-
round, though occasional thunderstorms may prohibit operations for short periods due to 
safety concerns regarding lightning strikes. The hills at NBP are covered with sparse low 
brush including creosote, four-wing saltbush, rabbit brush and ephedra. The Project is in 
the Basin and Range province. Topographic relief is several hundred feet. Topography 
varies from low hills and desert plains to locally very steep, rocky and rugged hills. The 
elevation of the Project ranges from 1,100 m (3,600 feet) to 1,500 m (4,800 feet). Most of 
the Project is characterized by low hills separated by modest width valleys. 

The low hills and valleys of the NBP expose a mixed terrain of clastic and limestone Paleozoic 
rocks overlain by a tertiary volcanic sequence dominated by interbedded ash flows and air-fall 
tuffs. These sequences are heavily faulted, creating local barriers to groundwater flow and 
pathways for mineralization. Alteration of the volcanic units has produced swelling clays, which 
have been mined in addition to precious metal resources.  
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3 METHODS & RESULTS 

Preliminary baseline surface water quality monitoring efforts were conducted from 2012 through 
2015 and are a subset of the locations sampled in this study. The surface water sampling event 
presented here allows comparison to that dataset and establishes baseline water quality at 
additional sites to support environmental permitting and ongoing monitoring around the planned 
NBP Area of Impact (AOI). 

Identification of seeps and springs was completed by CGNI and HGL prior to the field sampling 
event. Sample locations were targeted for field verification based on previous surface water 
sampling efforts and locations shown on USGS topographic map, as well as through discussion 
with local stakeholders. After location selection was complete, landowners were contacted by 
representatives of CGNI to arrange site access. Springs and seeps identified as part of this effort 
are shown on Figure 1 and listed in Table 1. Table 1 includes names of mapped springs, UTM 
site coordinates, landowners, and site access status. 

Site coordinates reported in Table 1 (UTM) were derived from either National Hydrography 
Dataset (NHD) data or were provided by CGNI. Sampled sites were checked with a handheld 
GPS unit at the sample location; verified sample coordinates for each location are presented in 
Appendix A in latitude/longitude (WGS84). 

Water quality parameters were measured at each sample site using a Horiba U-52 Ultrameter. 
Measured field parameters include temperature, pH, EC, turbidity, DO, and TDS. Flow 
measurements were performed at sample sites where possible, using a five-gallon bucket and 
stopwatch and calculating average flow over several measurements. At some locations with low 
flow rates, a 500-mL sample bottle was used instead of a five-gallon bucket for flow rate 
measurements. Where a single mapped location had multiple sources of flow, the flow rates were 
measured separately at each source (e.g., Location 15, Appendix A).  

Surface water samples were collected for laboratory analysis of the dissolved fraction of the 
NDEP Profile I parameters. Sample bottles were prepared by the analytical laboratory and 
packaged with the necessary quantity and variety of preservative required for each analytical 
method. Filled sample bottles were labeled with information including date, time of sample 
collection, sample location, sampling personnel, and project name. Bottles were placed in an ice-
filled cooler and later transported to the analytical laboratory by M&A personnel. Appropriate 
duplicate samples were also collected. Laboratory Chain-of-Custody procedures were followed 
and both electronic data and paper records were transmitted by the Laboratory with the analytical 
results. Samples were analyzed at an NDEP-certified testing laboratory. Results of these 
analytical tests are presented in Appendix B. 

Appendix A includes detailed sample location descriptions and site data. For each location entry 
shown in Appendix A, sections include: 1) general information providing information on land 
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ownership, naming convention, georeference data including location coordinates and elevation, 
general hydrographic and hydrologic information, spring classification details, and description of 
existing infrastructure, if present; 2) hydrological observations providing a summary of flow 
characteristics, or presence of water, and available field water quality parameters, when possible; 
and 3) representative photographs showing characteristics such as the location geomorphology, 
vegetation, hydrology.   
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4 STUDY LIMITATIONS 

Several private landowners approached by CGNI refused access to proposed sample sites, and 
two sites located within the boundaries of Death Valley National Park required permit access to 
sample which was not obtained. Heavy surface disturbance (both anthropogenic and wildlife 
disturbances) made undisturbed field parameter measurement and sampling difficult in some 
sample locations. Flow measurements also depended upon surface expression of the spring; 
bucket and stopwatch measurements are impossible where insufficient surface gradient exists to 
channelize flow. In some locations spring development included fragile or degraded 
infrastructure that could have been damaged by flow measurement or sampling.  
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5 SUPPLEMENTARY DATA 

 

Figure 1. Location Map – Spring and Seep Survey 
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Table 1. North Bullfrog Project Seep and Spring Matrix 
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Appendix A 

 

 

Location Descriptions, Photos, and Measurements 
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Location 11 

Location 11 is a BLM land location upgradient to the north of Location 44 with a fenced-in area 
and collection pipe with valved discharge. No measurement of flow was obtained due to leaking 
valve with minimal discharge and concern of valve failure. Water has collected below the 
collection box in a low-lying area with heavy vegetation, but all water is retained within the 
fenced in area. 

 

 

Location 11: BLM 

Site Visit Date:  5/21/2021 

 

Dexter Race & Louis Wersan 

Montgomery & Associates 

Stratigraphic Unit Overburden 

Soils Sand and Gravels with swelling 

clays 

Usage Discharge area is fenced in with 

no visible usage or direct access 

Discharge Location Buried corroded 

valved, one inch diameter Carlon pipe in 

covered collection box; unable to verify 

inlet location below land surface 

Flow No flow measurement possible due 

to limited elevation difference and 

dispersed flow 

Latitude Longitude 

Elevation  

(m asl) 

Emergence Environment 

Subaerial in excavated gravel 

channel 

Orifice Geomorphology Contact 

spring, developed 

Field Parameters  

Temp: 17.3°C 

pH: 7.71 

EC: 311 µS/cm 

NTU: 5.6 

DO: 3.30 mg/L 

TDS: 202 mg/L 

36.94504 -116.79498 1236.74 

North View of Location 11  Sample Location 11 
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Location 13 

Location 13 is a BLM land location with a buried one-inch diameter Carlon pipe discharge 
within a fenced area and no visible usage. There are concrete structures to the west within the 
fenced area (possible vaults), but we were unable to verify location of the buried pipe inlet. 

 

 

Location 13: BLM 

Site Visit Date:  5/22/2021 

 

Dexter Race & Louis Wersan 

Montgomery & Associates 

Stratigraphic Unit Overburden 

Soils Sand and Gravels with swelling 

clays 

Usage Fenced location with all vegetation 

inaccessible to wildlife 

Discharge Location Buried one inch 

diameter Carlon pipe with no visible inlet 

Flow 0.8 GPM 

Latitude Longitude 

Elevation  

(m asl) 

Emergence Environment 

Subaerial in excavated gravel 

channel 

Orifice Geomorphology Contact 

spring, developed 

Field Parameters  

Temp: 21.0°C 

pH: 7.97 

EC: 355 µS/cm 

NTU: 1.0 

DO: 9.24 mg/L 

TDS: 231 mg/L 

36.9841 -116.75911 1208.99 

  

West View of Location 13  Sample Location 13 
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Location 16 

Location 16 is a residential location likely influenced by several springs that have been 
excavated into a large, heavily vegetated retention pond. There are several outbuildings within 
the fenced location with limited wildlife accessibility. Vegetation limits accessibility for 
sampling without disturbing the shallow organic material. No flow is available due to outlet 
seeps to the southeast.  

 

 

Location 16: John Lawrence Moog Trustee 

Site Visit Date:  5/22/2021 

 

Dexter Race & Louis Wersan 

Montgomery & Associates 

Stratigraphic Unit Overburden 

Soils Silt and sand 

Usage Fenced in residence with no 

visible direct usage. Overflow continues 

down gradient to pastureland 

Discharge Location Excavated low-lying 

area adjacent to hillslope 

Flow  

N/A 

Latitude Longitude 

Elevation  

(m asl) 

Emergence Environment 

Subaerial in excavated pond 

Orifice Geomorphology Contact 

spring, undeveloped 

Field Parameters  

Temp: 19.9°C 

pH: 8.30 

EC: 644 µS/cm 

NTU: 243 

DO: 4.1 mg/L 

TDS: 412 mg/L 

37.03062 -116.75553 1171.44 

  

North View of Location 16  Sample Location 16 
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Location 18 

Location 18 is a residential location with a buried one-inch diameter Carlon pipe that appears to 
run into concrete vault to the west of the discharge location. The resident has an electric pump 
from the vault to holding tanks that gravity feed to the home. All livestock and wildlife are 
fenced outside away from the vault location, but the residence is up gradient. 

 

 

Location 18: Wehrly Property 

Site Visit Date:  5/22/2021 

 

Dexter Race & Louis Wersan 

Montgomery & Associates 

Stratigraphic Unit Overburden 

Soils Silt and sand 

Usage All livestock are fenced away 

from the vault, but residence is 

upgradient 

Discharge Location Excavated low-

lying area adjacent to hillslope 

Flow 2.4 GPM 

Latitude Longitude 

Elevation  

(m asl) 

Emergence Environment 

Subaerial with concrete vault 

storage 

Orifice Geomorphology Contact 

spring, developed 

Field Parameters  

Temp: 19.3°C 

pH: 7.97 

EC: 1020 µS/cm 

NTU: 1.2 

DO: 6.62 mg/L 

TDS: 652 mg/L 

37.00515 -116.72866 1122.68 

North View of Location 18  Sample Location 18 
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Location 22 

Location 22 has a one-inch diameter Carlon pipe discharging from an adjacent northwest facing 
hillslope. The area is heavily utilized by burros with significant vegetation down gradient. A 
second location is marked down gradient, but there is no clear discharge area. Vegetation spreads 
out down gradient indicating possible increased flow but cannot be separated from Location 22. 

 

 

Location 22: BLM 

Site Visit Date:  5/25/2021 

 

Dexter Race 

Montgomery & Associates 

Stratigraphic Unit Overburden 

Soils Silt and sand 

Usage Heavy burro usage spreading 

flow down gradient 

Discharge Location Excavated low-

lying area of hillslope 

Flow 0.9 GPM 

Latitude Longitude 

Elevation  

(m asl) 

Emergence Environment 

Subaerial with excavation and 

underground pipe to SE 

Orifice Geomorphology Contact 

spring, developed 

Field Parameters  

Temp: 17.9°C 

pH: 8.63 

EC: 356 µS/cm 

NTU: 0 

DO: 5.48 mg/L 

TDS: 238 mg/L 

37.02161 -116.82844 1305.80 

North View of Location 22  Sample Location 22 
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Location 28 

Location 28 discharges on northwest facing hillslope with heavy burro usage and minor 
vegetation down gradient. A public two-track crosses the discharge area approximately 100 feet 
down gradient. The location does not appear to be excavated and piped like Location 22 but 
could not be verified without excavation while onsite. 

 

 

Location 28: BLM (Mud Springs) 

Site Visit Date:  5/25/2021 

 

Dexter Race 

Montgomery & Associates 

Stratigraphic Unit Overburden 

Soils Silt and sand 

Usage Heavy burro usage spreading 

flow down gradient 

Discharge Location Low-lying area of 

hillslope 

Flow 0.4 GPM 

Latitude Longitude 

Elevation  

(m asl) 

Emergence Environment 

Subaerial on hillslope 

Orifice Geomorphology Contact 

spring, undeveloped 

Field Parameters  

Temp: 18.0°C 

pH: 8.25 

EC: 415 µS/cm 

NTU: 8.3 

DO: 6.13 mg/L 

TDS: 269 mg/L 

36.99603 -116.85628 1292.74 

North View of Location 28  Sample Location 28 
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Location 44 

Location 44 is fenced in with no visible wildlife usage. There is no clear surface expression of 
the discharge within the fence line, but there is a cattle trough down gradient with 1 ¼ -inch 
buried galvanized pipe discharging to the trough. We were unable to verify the buried line 
upgradient and the flow could be influenced by locations piped from the northwest canyon. The 
flow is larger than expected for a small fenced-in footprint. 

 

 

 

Location 44: BLM (Lower Indian Springs) 

Site Visit Date:  5/25/2021 

 

Dexter Race 

Montgomery & Associates 

Stratigraphic Unit Overburden 

Soils Silt and sand 

Usage Fenced in area with buried 

galvanized pipe 

Discharge Location Low-lying area of 

hillslope 

Flow N/A 

Latitude Longitude 

Elevation  

(m asl) 

Emergence Environment 

Subaerial on small hillslope 

Orifice Geomorphology Contact 

spring, developed 

Field Parameters  

Temp: 19.2°C 

pH: 7.68 

EC: 314 µS/cm 

NTU: 0.2 

DO: 6.00 mg/L 

TDS: 204 mg/L 

36.94434 -116.79668 1170.29 

North View of Location 44  

Sample Location 44 
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Location 59 

Location 59 is fenced in with no visible wildlife usage. There are two channels that are heavily 
vegetated and have been excavated within approximately the last 10 years. There is minimal 
elevation change and all water remains within the channel (there is no flow available). The 
coordinates for Location 42 are within the fence but there is no visible surface expression. 

 

Location 59: BLM 

Site Visit Date:  5/23/2021 

 

Dexter Race 

Montgomery & Associates 

Stratigraphic Unit Overburden and 

limestone bedrock 

Soils Sand and swelling clays 

Usage Fenced in area with no visible 

wildlife usage 

Discharge Location hillslope  

Flow N/A 

Latitude Longitude 

Elevation  

(m asl) 

Emergence Environment 

Subaerial on very small hillslope 

Orifice Geomorphology Contact 

spring, developed 

Field Parameters  

Temp: 15.4°C 

pH: 7.89 

EC: 1110 µS/cm 

NTU: 4.1 

DO: 11.21 mg/L 

TDS: 713 mg/L 

36.99137 -116.73094 1116.92 

North View of Location 59  Sample Location 59 
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Appendix B 

Borehole Logs and Construction Details for Wells and VWPs 

  

HydroGeol.ollca 



550

500

450

400

350

300

250

200

150

100

50

0

18 in.
Steel Conductor
(0 to 60 ft.)

Grout
(20 to 274 ft)

8 in.
Steel Riser
(-3 to 310 ft)

TR30
Bentonite Pellets
(274 to 288 ft)

Fine Filter Sand
#10 - #20
(288 to 289 ft.)

Borehole Collapse
Formation Material
(289 to 304 ft)

Filter Pack
(304 to 481 ft)

8 in. Steel
0.090 in. Louver Screen
w/ 0.259 in. Wall
(310 to 471 ft.)

Total Depth
(481 ft)

2 in.
Sounding Tube
(0 to 471 ft.)

26 in.
Nominal Hole
(0 to 60 ft)

16 in.
Nominal Hole
(60 to 481 ft.)

Static
Water Level
4-28-2021
(273.75 ft.)

Stickup
(3 ft)

Sump
(471 to 481 ft.)

Cement
(0 to 60 ft)

Note: all depths are in feet below ground surface

Location: North Sierra Blanca
Northing (NAD27): 4098615.56
Easting (NAD27): 518140.70
Ground Surface Elevation (ft amsl):
Drilling and Installation Date

From: 4/18/2021
To: 4/28/2021

Driller: Boart Longyear
Drilling Method: Dual Tube Flooded Reverse Circulation

4158.92

Borehole Log 
& 

Well Construction (As-Built) 

Project: North Bullfrog 

Client: Corvus Gold, Inc. 

ID: WW-21-02 

Lithology 

■ Lithic Ridge Tuff (Tlr) 

7 Savage Valley Dacite (Td) 

■ North Bullfrog Suite (Tnb) 

WW-21-02"$-



550

500

450

400

350

300

250

200

150

100

50

0
18 in. Steel
Conductor
(0 to 60 ft.)

Stickup
(2 ft)

26 in.
Nominal Hole
(0 to 60 ft.)

8 in.
Steel Riser
(-2 to 370 ft)

16 in.
Nominal Hole
(60 to 520 ft.)

Grout
(20 to 363.5 ft)

2 in.
Sounding Tube
(0 to 510 ft.)

Static
Water Level
4-28-2021
(337.5 ft)

TR30
Bentonite Pellets
(358.5 to 363.5 ft.)

Fine Filter Sand
#10 - #20
(363.5 to 365.5 ft)

Filter Pack
(365.5 to 520 ft.)

8 in. Steel
0.090 in. Louver Screen
w/ 0.259 in. Wall
(370 to 510 ft)

Total Depth
(520 ft)

Sump
(510 to 520 ft.)

* lower mixed clastic member

Cement
(0 to 60 ft)

Note: all depths are in feet below ground surface

Location: East Sierra Blanca

Drilling and Installation Date
From: 4/8/2021
To: 4/16/2021

Driller: Boart Longyear
Drilling Method: Dual Tube Flooded Reverse Circulation

Northing (NAD27): 4097497.35
Easting (NAD27): 518287.72
Ground Surface Elevation (ft. amsl): 4222.33

Borehole Log 
& 

Well Construction (As-Built) 

< ------

' 

<-

J( -

Project: North Bullfrog 

Client: Corvus Gold, Inc. 

ID: WW-21-03 

Lithology 

Savage Valley Dacite (Td) 

■ North Bullfrog Suite (Tnb) 

■ Savage Valley Dacite* (Tdl) 

Sierra Blanca Tuff (Tsb) 

Savage Valley Sierra Blanca/ Yellow1acket 

WW-21-03-$-



400

350

300

250

200

150

100

50

0

* lower mixed clastic member

Stickup
(1.48 ft.)

20.5 in.
Nominal Hole
(0 to 50 ft.)

14 in. Steel
Conductor
(0 to 50 ft.)

6 in. sch. 80
PVC Riser
(-1.48 to 317.25 ft.)

12 in.
Nominal Hole
(50 to 380 ft.)

Bentonite
Chips 3/8 in.
(20 to 310 ft.)

Static
Water Level
4-16-2021
(278.83)

Fine Filter Sand
#10 - #20
(310 to 311.5 ft.)

Filter Pack
(311.5 to 380 ft.)

6 in. sch. 80
0.020 in. Slot
PVC Screen
(317.25 to 377.25 ft.)

Total Depth
(380 ft.)

Cement
(0 to 50 ft.)

Note: all depths are in feet below ground surface

Location: North Jolly Jane
Northing (NAD27): 4096920.47
Easting (NAD27): 519231.17
Ground Surface Elevation (ft. amsl):
Drilling and Installation Dates

From: 3/29/2021
To: 4/5/2021

Driller: Boart Longyear
Drilling Method:Dual Tube Flooded Reverse Circulation

4159.14

Borehole Log 
& 

Well Construction (As-Built) 

. . 

. ' .. 

: 1(-------

. . 

Project: North Bullfrog 

Client: Corvus Gold, Inc. 

ID: WW-21-04 

Lithology 

D Alluvium (Qca) 

■ Lithic Ridge Tuff (Tlr) 

n Savage Valley Dacite (Td) 

■ Savage Valley Dacite* (Tdl) 

D Sierra Blanca Tuff (Tsb) 

WW-21-04~ 

r---
JoDy Jaoe 



800

750

700

650

600

550

500

450

400

350

300

250

200

150

100

50

0
Stickup
(2 ft.)

20 in. Steel
Conductor
(0 to 60 ft.)

26 in.
Nominal Hole
(0 to 60 ft.)

Cement
(0 to 60 ft.)

17.5 in.
Nominal Hole
(60 to 779 ft.) Cement

(20 to 274 ft.)

2 in.
Sounding Tube
(0 to 755 ft.)

10 in.
Steel Riser
(-2 to 315 ft.)

Filter Pack
(299 to 779 ft.)

TR30
Bentonite Pellets
(274 to 297 ft.)

Fine Filter Sand
#10 - #20
(297 to 299 ft.)

10 in. Steel 0.090 in.
Louver Screen
w/ 0.259 in. Wall
(315 to 675 ft.)
(715 to 755 ft.)

Blank 10 in.
Steel Casing
(675 to 715 ft.)

Sump
(755 to 765 ft.)

Total Depth
(779 ft.)

Static Water Level
5/19/2021
(164 ft.)

Coarsened Filter Pack
1/4 x 3/8 in.
(675 to 715 ft.)

Note: All depths are in feet below ground surface

Location: Sarcobatus Flats
Northing (NAD27): 4098933.36
Easting (NAD27): 514407.03

Drilling and Installation Date
From: 5/9/2021
To: 5/19/2021

Driller: Boart Longyear
Drilling Method: Dual Tube Flooded Reverse Circulation

Ground Surface Elevation (ft. amsl): 4112.96

Borehole Log 
& 

Well Construction (As-Built) 

. . 
.. . . .. 
.. 

,,-__J 

F=-~ 
•" :====t 
E=! 

·- ::==~ 
. . 
.. . . .. 

.. . . .. 

Project: North Bullfrog 

Client: Corvus Gold, Inc. 

ID: WW-21-14R 

Lithology 

- Alluvium (Qca) 

'1-B-WW-14 

WW-21-01 4R 



850

800

750

700

650

600

550

500

450

400

350

300

250

200

150

100

50

0

VWP A

1940052Serial #:
(244 ft.)Install Depth:

VWP B

2107163Serial #:
(474 ft.)Install Depth:

VWP C

2104880Serial #:
(624 ft.)Install Depth:

VWP D

2110695Serial #:
(814 ft.)Install Depth:

Total Depth
(825 ft.)

Cement
(0 to 20 ft.)

Grout
(54 to 825 ft.)

Bentonite Chips
3/8 in.
(20 to 54 ft.)

Note: All depths are in feet below ground surface

Location: Sarcobatus Flats
Northing (NAD27): 4099859.83
Easting (NAD27): 513702.03

Drilling and Installation Date
From: 4/25/2021
To: 4/28/2021

Driller: Boart Longyear
Drilling Method: Reverse Circulation

4083.08Ground Surface Elevation (ft amsl):

Borehole Log 
& 

Well Construction (As-Built) 

~~~ 
•••• :-:-:~ 
... 

. <--- ----

L-----< · .. 

Project: North Bullfrog 

Client: Corvus Gold, Inc. 

ID: VWP-21-01 

Lithology 

Alluvium (Qca) 



850

800

750

700

650

600

550

500

450

400

350

300

250

200

150

100

50

0

Lithology

Alluvium (Qca)

VWP A

1940046Serial #:
(260 ft.)Install Depth:

VWP B

2104887Serial #:
(550 ft.)Install Depth:

VWP C

2110705Serial #:
(670 ft.)Install Depth:

VWP D

2110698Serial #:
(815 ft.)Install Depth:

Total Depth
(825 ft.)

Cement
(0 to 20 ft.)

Grout
(50 to 825 ft.)

Bentonite Chips
3/8 in.
(20 to 50 ft.)

Note: All depths are in feet below ground surface

Location: Sarcobatus Flats
Northing (NAD27): 4099469.30
Easting (NAD27): 514001.13

Drilling and Installation Date
From: 4/29/2021
To: 4/30/2021

Driller: Boart Longyear
Drilling Method: Reverse Circulation

Ground Surface Elevation (ft. amsl): 4093.57

Borehole Log 
& 

Well Construction (As-Built) 

... 

. . . : . : . :'('. 

-< ----

c < --- ----

Jl .___ __ ,( 

Project: North Bullfrog 

Client: Corvus Gold, Inc. 

ID: VWP-21-02 



850

800

750

700

650

600

550

500

450

400

350

300

250

200

150

100

50

0

VWP A

1938991Serial #:
(366 ft.)Install Depth:

VWP B

2107161Serial #:
(410 ft.)Install Depth:

VWP C

2110702Serial #:
(611 ft.)Install Depth:

VWP D

2110693Serial #:
(810 ft.)Install Depth:

Total Depth
(820 ft.)

Cement
(0 to 20 ft.)

Grout
(323 to 820 ft.)

Bentonite Chips
3/8 in.
(20 to 323 ft.)

* = Lower Mixed Clastic Member
** = Dacite Dike

Note: all depths are in feet below ground surface

Location: North Sierra Blanca
Northing (NAD27): 4098563.52
Easting (NAD27): 517962.24

Drilling and Installation Date
From: 4/12/2021
To: 4/24/2021

Driller: Boart Longyear
Drilling Method: Reverse Circulation

Ground Surface Elevation (ft. amsl): 4185.72

Borehole Log 
& 

Well Construction (As-Built) 

L----==---< . .. 

Project: North Bullfrog 

Client: Corvus Gold, Inc. 

ID: VWP-21-03 

Lithology 

Savage Valley Dacite (Td) 

■ Savage Valley Dacite* (Tdl) 

~ Savage Valley Dacite** (Tdi) 

Sierra Blanca Tuff (Tsb) 

■ North Bullfrog Suite (Tnb) 

' VWP-21 -03 

Savage Valley / Sierra Blanca I Yellow1ackel 



850

800

750

700

650

600

550

500

450

400

350

300

250

200

150

100

50

0

VWP A

1939008Serial #:
(354 ft.)Install Depth:

VWP B

2107159Serial #:
(532 ft.)Install Depth:

VWP C

2110703Serial #:
(665 ft.)Install Depth:

VWP D

2110699Serial #:
(811 ft.)Install Depth:

Total Depth
(820 ft.)

Cement
(0 to 20 ft.)

Grout
(50 to 820 ft.)

Bentonite Chips
3/8 in.
(20 to 50 ft.)

^ = multi-lithic

Note: all depths are in feet below ground surface

Location: North Sierra Blanca
Northing (NAD27): 4098701.83
Easting (NAD27): 518145.19

Drilling and Installation Date
From: 4/10/2021
To: 4/11/2021

Driller: Boart Longyear
Drilling Method: Reverse Circulation

Ground Surface Elevation (ft. amsl): 4176.53

Borehole Log 
& 

Well Construction (As-Built) 

. : . : -~ - - - - - -

..--

~ 

• <::----1t----

. J. 
L----==---< . .. 

Project: North Bullfrog 

Client: Corvus Gold, Inc. 

ID: VWP-21-04 

Lithology 

4 ti Rainbow Mountain Debris FlowsA (Tdf) C\ • . 

Lithic Ridge Tuff (Tlr) 

Savage Valley Dacite (Td) 

■ North Bullfrog Suite (Tnb) 

Pioneer Formation (Tpf) 

1 VWP-21 -0 



1100

1000

900

800

700

600

500

400

300

200

100

0

VWP A

1937993Serial #:
(368 ft.)Install Depth:

VWP B

2104879Serial #:
(631 ft.)Install Depth:

VWP C

2110697Serial #:
(818 ft.)Install Depth:

VWP D

2110690Serial #:
(1052 ft.)Install Depth:

Total Depth
(1060 ft.)

Cement
(0 to 40 ft.)

Grout
(220 to 1060 ft.)

Bentonite Chips
3/8 in.
(40 to 220 ft.)

** = Dacite Dike

Note: all depths are in feet below ground surface

Location: North Sierra Blanca
Northing (NAD27): 4098571.89
Easting (NAD27): 518163.04
Ground Surface Elevation (ft. amsl):
Drilling and Installation Date

From: 4/4/2021
To: 4/9/2021

Driller: Boart Longyear
Drilling Method: Reverse Circulation

4169.36

Borehole Log 
& 

Well Construction (As-Built) 

-:-:-<- - - -

Project: North Bullfrog 

Client: Corvus Gold, Inc. 

ID: VWP-21-05 

Lithology 

Lithic Ridge Tuff (Tlr) 

Savage Valley Dacite (Td) 

■ North Bullfrog Suite (Tnb) 

~ Savage Valley Dacite** (Tdi) 

Pioneer Formation (Tpf) 

VWP-21 -05-$-

Savage Valley I Sierra Blanca I Yellow1acket 



850

800

750

700

650

600

550

500

450

400

350

300

250

200

150

100

50

0

VWP A

2107165Serial #:
(419 ft.)Install Depth:

VWP B

2104882Serial #:
(579 ft.)Install Depth:

VWP C

2110701Serial #:
(689 ft.)Install Depth:

VWP D

2110696Serial #:
(814 ft.)Install Depth:

Total Depth
(820 ft.)

Cement
(0 to 22 ft.)

Grout
(345 to 820 ft.)

Bentonite Chips
3/8 in.
(22 to 345 ft.)

* = Lower Mixed Clastic Member

Note: all depths are in feet below ground surface

Location: Sierra Blanca
Northing (NAD27): 4097949.17

Ground Surface Elevation (ft. amsl):
Drilling and Installation Date

From: 3/21/2021
To: 3/31/2021

Driller: Boart Longyear
Drilling Method: Reverse Circulation

Easting (NAD27): 518154.91
4246.87

Borehole Log 
& 

Well Construction (As-Built) 

:-:-:<( ----

,.,...,_,_ ,.....,_,-; 

. iJ L----==---< 

Project: North Bullfrog 

Client: Corvus Gold, Inc. 

ID: VWP-21-06 

Lithology 

[ [ Savage Valley Dacite (Td) 

■ Savage Valley Dacite* (Tdl) 

D Sierra Blanca Tuff (Tsb) 

~ Fault 

LJ Pioneer Formation (Tpf) 

VWP-21 -06~ 

Savage Valley Sferra Bla~ Yellowjacket 



850

800

750

700

650

600

550

500

450

400

350

300

250

200

150

100

50

0

VWP A

2107164Serial #:
(457 ft.)Install Depth:

VWP B

2104881Serial #:
(521 ft.)Install Depth:

VWP C

2110700Serial #:
(654 ft.)Install Depth:

VWP D

2110692Serial #:
(810 ft.)Install Depth:

Total Depth
(820 ft.)

Cement
(0 to 20 ft.)

Grout
(154 to 820 ft.)

Bentonite Chips
3/8 in.
(20 to 154 ft.)

* = Lower Mixed Clastic Member
' = Basal Layer

Note: All depths are in feet below ground surface

Location: East Sierra Blanca
Northing (NAD27): 4097502.75
Easting (NAD27): 518203.12
Ground Surface Elevation (ft. amsl):
Drilling and Installation Date

From: 4/1/2021
To: 4/3/2021

Driller: Boart Longyear
Drilling Method: Reverse Circulation

4266.88

Borehole Log 
& 

Well Construction (As-Built) 

:-:-:<( ----

,:....:....:... ;...:....:....: 
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Project: North Bullfrog 

Client: Corvus Gold, Inc. 

ID: VWP-21-07 

Lithology 

• ~ Quarternary Talus (Qct) 

■ Savage Valley Dacite* (Tdl) 

Sierra Blanca Tuff (Tsb) 

_· _· ! Sierra Blanca Tuff' (Tsb1) 

Pioneer Formation (Tpf) 

VWP-21-07~ 



850

800

750

700

650

600

550

500

450

400

350

300

250

200

150

100

50

0

VWP A

1940035Serial #:
(352 ft.)Install Depth:

VWP B

2107162Serial #:
(502 ft.)Install Depth:

VWP C

2104878Serial #:
(654 ft.)Install Depth:

VWP D

2110694Serial #:
(804 ft.)Install Depth:

Total Depth
(820 ft.)

Cement
(0 to 20 ft.)

Grout
(50 to 820 ft.)

Bentonite Chips
3/8 in.
(20 to 50 ft.)

* = Lower Mixed Clastic Member
** = Dacite Dike

Note: All depths are in feet below ground surface

Location: East Sierra Blanca
Northing (NAD27): 4097356.35
Easting (NAD27): 518401.02
Ground Surface Elevation (ft. amsl):
Drilling and Installation Date

From: 3/17/2021
To: 3/21/2021

Driller: Boart Longyear
Drilling Method: Reverse Circulation

4191.89

Borehole Log 
& 

Well Construction (As-Built) 

..--

< ----

• ~ ~ t-----

I- - - -

L----==---< . 

Project: North Bullfrog 

Client: Corvus Gold, Inc. 

ID: VWP-21-08 

Lithology 

I Alluvium (Qca) 

I I Savage Valley Dacite (Td) 

■ Savage Valley Dacite* (Tdl) 

rn Savage Valley Dacite** (Tdi) 

D Sierra Blanca Tuff (Tsb) 

VWP-21-08-$-



800

750

700

650

600

550

500

450

400

350

300

250

200

150

100

50

0

VWP A

1940032Serial #:
(324 ft.)Install Depth:

VWP B

2107160Serial #:
(397 ft.)Install Depth:

VWP C

2110704Serial #:
(478 ft.)Install Depth:

VWP D

2110691Serial #:
(745 ft.)Install Depth:

Total Depth
(760 ft.)

Cement
(0 to 10 ft.)

Grout
(10 to 760 ft.)

Bentonite Chips
3/8 in.
(22 to 345 ft.)

` = Hematic Sediments
* = Lower Mixed Clastic Member

Note: All depths are in feet below ground surface

Location: North Jolly Jane
Northing (NAD27): 4096880.53
Easting (NAD27): 519227.98
Ground Surface Elevation (ft. amsl): 1269.33
Drilling and Installation Date

From: 3/13/2021
To: 3/16/2021

Driller: Boart Longyear
Drilling Method: Reverse Circulation

Borehole Log 
& 

Well Construction (As-Built) 

< -

Project: North Bullfrog 

Client: Corvus Gold, Inc. 

ID: VWP-21-09 

Lithology 

Alluvium (Qca) 

~ Fault 

Lithic Ridge Tuff (Tlr) 

Savage Valley Dacite (Td) 

■ Savage Valley Dacite* (Tdl) 

Sierra Blanca Tuff (Tsb) 

■ Savage Formation (Tsf) 

■ Jolly Jane Formation ' (Tjj) 

Carrara Limestone (PzC) 

.., 
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8 APPENDIX B – NBP MONITORING WELL COMPLETION INFORMATION FOR WATER 

QUALITY SAMPLING (NB-WW-02, -03, -04, -05, -06, -07,-08.-09,-10,-11 AND -12) 

 
Figure 8-1 Completion Diagram for NB-WW-02 

NB-VVW-02 (MFMW-A) 
Corvus; Gold Nevada, Inc. 

North Bullfrog Project 

Inside annular concrete grout s!laeaEa1.I - +,:;:;~ 
0-20 ft., 10 bags cement. 94 lbs each 

Bentonite hole plug chip seaL ___ --ii~I 
3/8-in Hole Plug: 19 bags, 50 lbs each 
20-50 fl. 

Bentonite hole plug slurry sea_l-,----""1 
Super Plug: 49 bags, 50 lbs each 
50-886 ft 

Static Water Level 565 ft BTOC 

3/8-in PelPlug, coated bentonite pellets 
886-896 ft., 3 buc:kets, SO lbs each 

3/8-in SRI Silica sand gravel pack 
896-998 ft.. 65 t,ags, 50 lbs ..,,.,,,,.------< 

MicroPurge Pump inlet-----
set @ 950 fl. BTOC 

Total borehole depth 
998 ft. ------• 

~ / 

Corvus 
Corvus Gold Nevada, Inc. 

10-in. ID steel monument with 12-in OD locking cap 
t .95 ft above ground level 

·,.,. -4-in, x 40-in x 40-in concrete pad 

. :::i: ---14 3/4-in. diameter borehole, 0-20 fl. 
,:: 

Outer neat cement surface seal. 0-20 fl. 
8 bags cement, 94 lbs each 

41/2-inch OD blank well casing 
i.=.----1/4-in. wall, Schedule 40 LCS 

from +2-898 ft. 

·1-~ 44 fl 
~ - - --

2.0 ft 

Surface Detail NB•WW-02 

8 314-in. diameter ------
borehole 20-898 fl. 

4 112-in. OD well screen 
____ 118"x 2 112" vertical mill slot, 16 slots per foot 

898-998 fl. 

____ Bottom well cap 

Not to Scale 
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Figure 8-2 Completion Diagram for NB-WW-03 

NB-WW-03 (MFMW-D) 
Corvus Gold Nevada, Inc. 

North Bullfrog Project 

Inside annular concrete grout se,eceae..l - ---+.+, 
0-20 ft .. 13 bags cement, 94 lbs each 

Bentonite hole plug chip seat_ -----ff' 

3/8-in Hole Plug: 10 bags, 50 lbs each 
20-50 ft. 

Bentonite hole plug slurry seal 
Super Plug: 44 bags, 50 lbs each 
53-906 ft. ------11,t,j 

Static Water Level 391 ft BTOC 

3/ 8-in Pol Plug, coatod bontonito pollots 

906-916 ft., 3 buckets, 50 lbs each 

MicroPurge Pump inlet-----
set @ 950 ft. BTOC 

Total borehole dep_lh ______ _. 
1018 ft. 

~ 
~ ....... 

Corvus 
COMJS Gold Nevada, Inc. 

10-in. ID steel monument with 12-in OD locl<ing cap 
3.15 ft above ground level 

,,,:, -4-in. x 36-in x 36-in concrete pad 

;li~ ---14 3/4-in. diameter borehole, 0-20 fl 

Outer neat cement surface seal, 0-20 ft. 

41 /2-inch OD blanK well casing 
- ---- 1/4-in. wall. Schedule 40 LCS 

from +2-898 ft. 

-1-~.49 ft 
r-: - - --

3.18 It 

Surface Detail NB-WW-03 

4 1/2-in. OD well screen 
____ 1/B"x 2 1/2" vertical mill slo~ 16 slots per foot 

918-1018 ft 

____ 8 1I2-in. diameter 
borehole 940-1018 ft. 

____ Bottom well cap 

Notto Scale 
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Figure 8-3 Completion Diagram for NB-WW-04 

NB-WW-04 (MFMW-C) 
Corvus Gold Nevada, Inc. 

North Bullfrog Project 

Inside annular concrete grout s:..:e.=a:...I --:---f!>.' 
0-20 ft., 10 bags cement, 94 lbs each 

Bentonite hole plug chip sea'-----tttl 
3I8-in Hole Plug: 56 bags, 50 lbs each 
20-180 ft. 

Bentonite hole plug slurry sea_l -,-----\l!o•oJ 

Super Plug: 12 bags, 50 lbs each 
180-486 ft. 

Static Water Level 303 ft BTOC 

3/8-in Pel Plug, coated bentonite pe llets 

486-496 ft., 3 buckets, 50 lbs each 

3/8-in SRI Silica sand gravel pack 
496-598 fl. 68 bags, 50 lbs ,..,,.,.....-~ 

MicroPurge Pump inlet-----
set @ 550 ft. BTOC 

Total borehole dep_lh ______ .... 
598 ft. 

.ff , 
Corvus 

COMlS Gold Nevada, Inc. 

10-in. ID steel monument with 12-in OD locl<ing cap 
2.15 ft above ground level 

,,,:, -4-in. x 36-in x 42-in concrete pad 

;li~ ---14 3/4-in. diameter borehole, 0-20 fl 

Outer neat cement surface seal, 0-20 ft. 
7 bags cement, 4 bags W-60 

41 /2-inch OD blank well casing 
111::1----1I4-in. wall, Schedtile 40 LCS 

from +2-498 ft. 

-1-~.48 Ii 

fl'WC - - --
2.20ft 

Surface Detail NB-WW-04 

4 1/2-in. OD well screen 
____ 1/8"x 2 1/2" vertical mill slo~ 16 slots per foot 

498-598 fl 

_____ Bottom well cap 

Notto Scale 
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Figure 8-4 Completion Diagram for NB-WW-05 

NB-WW-05 (MFMW-B) 
Corvus Gold Nevada, Inc. 

North Bullfrog Project 

Inside annular concrete grout =21....- f!i:;:;:jt 
0-20 ft . 12 bags cement, 94 lbs each 

Bentonite hole plug chip sea>------· 
3/8-in Hole Plug: 11 bags, 50 lbs each 
20-50 fl. 

Bentonite hole plug slurry sea_l -c----ll!:,,J 

Super Plug: 4 7 bags, 50 tbs each 
50-485 ft. 

Static Water Level 284 ft BTOC 

3/8-in PelPlug, coated bentonite pellets 

485-496 ft., 3 buckets, 50 lbs each 

318-in SRI Silica sand gravel pack 
496-598 ft .. 76 bags, 50 lbs =...---

MicroPurge Pump inlet-----
set @ 550 ft. BTOC 

Total borehole dep_th ______ .... 
598 ft. 

.ft , 
Corvus 

Corvus Gold Nevada, Inc. 

10-in. ID steel monument with 12-in OD locking cap 
2.5 ft above ground level 

;:::: -4-in. x 36-in x 36-in concrete pad 

• ;ill -----14 314-in. diameter borehole, 0-20 fl 

Outer neat cement surface seal, 0-20 ft. 
4 bags cement, 1 bag W-60 

llt:ffi'------4112-inch OD blank well casing 
114-in. wall. Schedule 40 LCS 
from +2-598 ft. 

2.20ft 

Surface Detail NB-WW-04 

4 1 /2-in. OD well screen 
____ 1/B"x 2 112" vertical mill slot, 16 slots per foot 

498-598 ft. 

_____ Bottom welt cap 

Not to Scale 
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Figure 8-5 Completion Diagram for NB-WW-06 

NB-WW-06 (PCMW-08) 
Corvus Gold Nevada, Inc. 

North Bullfrog Project 

Inside annular concrete grout s-=1- --tt; 
0-20 ft .. 12 bags cement, 94 lbs each 

Bentonite hole plug chip sea.__ ___ _.., 
318-in Hole Plug: 60 bags, 50 lbs each 
20-160 ft. 

Bentonite hole plug slurry sea"l'-'."----t~t:'I 
Super Plug: 24 bags, 50 lbs each 
160-490 ft. 

Static Water Level 452 ft 

#8 sand seal, 490-498 ~ -

5 bags #8 sand, 50 lbs each 

3/8-in SRI Silica sand gravel pack 
498-600 fl .. 73 bags, 50 lbs..,.,.r1r--

MicroPurge Pump inle,__ ____ _ 

set @ 550 ft. BTOC 

Total borehole dep_lh ______ ,. 
600 fl. 

~ 
~ ....... 

Corvus 
Corvus Gold Nevada, Inc. 

10-in. ID steel monument with 12-in OD locking cap 
2.02 ft. above ground leve 

• .;,;. --.i-in. x 40-in x 40-in concrete pad 

:i:i:--14 3/4-in. diameter borehole, 0-20 ft 

Outer neat cement surface seal, 0-20 ft. 
10 bags cement. 4 bags W-60 

41 /2-inch OD blank well casing 
114-in. wall. Schedule 40 LCS 
from +1.5 - 500 ft. 

2.02 ft 

Surface Detail NB-WW-06 

8 3/4-in. diameter 
i+-----borehole 20-600 ft. 

----
4 1/2-in. OD well screen 
Torch Cut 1/8-in x 4-in 
500-600 ft. 

____ Bottom well cap 

Notto Scale 
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Figure 8-6 Completion Diagram for NB-WW-07 

NB-WW-07 (PCMW-05) 
Corvus Gold Nevada, Inc. 

North Bullfrog Project 

Inside annular concrete grout s=e=a~I _._ 
0-20 ft .. 1 O bags cement, 94 lbs each 

Bentonite hole plug chip seal ---_.H 

3/8-in Hole Plug: 56 bags, 50 lbs each 
20-13811. 

Static Waler Level 149 fl 

3/8-in SRI Silica sand gravel pack 
138-240 fl .. 80 bags. 50 lbs,..,.!"h---

MicroPurge Pump inle,_ ____ _ 

set@ 190 ft. BTOC 

Total borehole depth 
240 fl. --------. 

.ft , 
Corvus 

Corvus Gold Nevada, Inc. 

10-in. ID steel monument with 12-in locking cap 
1.87 ft above ground level 

,:::: -4-in. x 48-in x 48-in concrete pad 

:t --_14 3/4-in. diameter borehole, 0-20 II. 

uter neat cement surface seal, 0-20 ft. 
8 bags cement, 2 bags W-60 

41 /2-inch OD blank well casing 
1/4-in. wall. Schedule 40 LCS 
from +1.4 - 140 ft. 

-1-~.48 ft 

IT"'C - - - -
1.87 ft 

Surface Detail N8-WW-07 

8 3I4-in. diameter 
···i.------~ 

borehole 20-240 ft. 

·-

4 1I2-in. OD well screen 
----Torch Cut 1/8" x 4-in. 

140-240 

____ Bottom well cap 

Notto Scale 
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Figure 8-7 Completion diagram for NB-WW-08  

NB-WW-08 (PCMW-01) 
Corvus Gold Nevada, Inc. 

North Bullfrog Project 

Bentonite hole plug chip sea.__ ___ _.., 
3I8-in Hole Plug: 32 bags, 50 lbs each 
20-95 ft. 

Bentonite hole plug slurry sea"l'-:-----tt,,'1 
Super Plug: 8 bags, 50 lbs each 
95-335 ft. 

Static Water Level 285 fl 

#8 sand seal, 335-345 ft. 
6 bags #8 sand, SO lbs each 

318-in SRI Silica sand gravel pack 
343-445 fl., 59 bags, 50 lbs ,.,,,.,.---

MicroPurge Pump inle,__ ____ _ 

set @ 385 fl. BTOC 

Total borehole depth 
445 fl. --------. 

.ft , 
Corvus 

Corvus Gold Nevada, Inc. 

10-in. ID steel monument with 12-in OD locl<ing cap 
2.3 ft. above ground level 

• .,,:, -.i-i n. x 36-in x 36-in concrete pad 

:1]1
1
---14 3/4-in. diameter borehole, 0-20 fl. 

Outer neat cement surface seal, 0-20 ft. 
8 bags cement, 3 bags W-60 

41 /2-inch OD blank well casing 
l<Elf----- 1I4-in. wall, Schedule 40 LCS 
~ from +1.6 - 345 ft. 

·1-~.69ft ,... - - - -
2.30 ft 

Surface Detail NB-WW-08 

8 314-in. diameter 
i+-- - --borehole 20-445 fl. 

----
4 1/2-in. OD well screen 
Torch Cut 118-in x 4-in 
345-445 fl. 

____ Bottom well cap 

Notto Scale 
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Figure 8-8 Completion Diagram for NB-WW-09 

NB-WW-09 (LOMMW-C) 
Corvus Gold Nevada, Inc. 

North Bullfrog Project 

Inside annular concrete grout s=e=a~I _ ._ 
0-20 ft .. 1 O bags cement, 94 lbs each 

Bentonite hole plug chip seal ----t~ 
3/8-in Hole Plug: 7 4 bags, 50 lbs each 
20-178 ft. 

Static Water Level 222 fl 

3/8-in SRI Silica sand gravel pack 
178-300 fl., 99 bags, 50 lbs ea~c~--

MicroPurge Pump inle,_ ____ _ 

set @ 240 ft. BTOC 

Total borehole dep_lh ______ .,. 
300 fl. 

.ft , 
Corvus 

Corvus Gold Nevada, Inc. 

10-in. ID steel monument with 12-in locking cap 
1.....----1.97 ft. above ground level 

·:::: --4-in, x 36-in x 36-in concrete pad 

it ----14 3/4-in. diameter borehole, 0-20 fl 

Outer neat cement surface seal, 0-20 fl. 

41 /2-inch OD blank well casing 
r!'§l"- - --1/4•in. wall, Schedule 40 LCS 

from +1.5- 180 ft. 

1.97 ft 

Surface Detail NB-WW-09 

8 3/4-in. diameter 
···i.------~ 

borehole 20-300 ft. 

·-

4 1/2-in, OD well screen 
----Torch Cut 1/8" x 4-in. 

180-300 ft. 

____ Bottom well cap 

Notto Scale 
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Figure 8-9 Completion Diagram for NB-WW-10 

NB-WW-10 (PCMW-03) 
Corvus Gold Nevada, Inc. 

North Bullfrog Project 

Inside annular concrete grout s=e=a~I __ 
0-20 ft .. 15 bags cement, 94 lbs each 

Bentonite hole plug chip seal ----t~ 
3/8-in Hole Plug: 44 bags, 50 lbs each 
20-138 11. 

Static Water Level 181 fl 

3/8-in SRI Silica sand gravel pack 
138-260 ft .. 102 bags, 50 lbs e~a=c~--

MicroPurge Pump inle,__ ____ _ 

set @ 200 ft. BTOC 

Total borehole dep_lh ______ ,. 
260 ft. 

.ft , 
Corvus 

Corvus Gold Nevada, Inc. 

10-in. ID steel monument with 12-in locking cap 
2.38 ft. above ground level 

':::: -4-in. x 36-in x 36-in concrete pad 

i[j~ --14 3/4-in. diameter borehole, 0-20 fl 

Outer neat cement surface seal, 0-20 ft. 
6 bags cement, 3 bags W-60 

41 /2-inch OD blank well casing 
!tit---- 114-in. wall. Schedule 40 LCS 

from +1.4- 140 ft. 

- _-r j .o2ft 

2.39 ft 

Surface Detail NB-WW-10 

8 314-in. diameter 
···i.------~ 

borehole 20-260 ft. 

·-

4 112-in. OD well screen 
----Torch Cut 1/8" x 4-in. 

140-260 ft. 

____ Bottom well cap 

Notto Scale 
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Figure 8-10 Completion Diagram for NB-WW-11 

NB-WW-11 (PCMW-02) 
Corvus Gold Nevada, Inc. 

North Bullfrog Project 

Inside annular concrete grout s=e=a~I __ 
0-20 ft .. 15 bags cement, 94 lbs each 

Bentonite hole plug chip seal ----t~ 
3/8-in Hole Plug: 52 bags, 50 lbs each 
20-13811. 

Static Water Level 161 fl 

3/8-in SRI Silica sand gravel pack 
138-240 ft., 75 bags, 50 lbs ea~c~--

MicroPurge Pump inle,__ ____ _ 

set@ 190 ft. BTOC 

Total borehole depth 
240 fl. --------. 

.{[,, 
Corvus 

Corvus Gold Nevada, Inc . 

.,._ ___ _ 10-in. ID steel monument with 12-in locking cap 
2.16 ft. above ground level 

-:::: -4-in, x 48-in x 48-in concrete pad 

I~ ----14 3/4-in. diameter borehole, 0-20 fl 

Outer neat cement surface seal, 0-20 ft. 
8 bags cement, 2 bags W-60 

41 /2-inch OD blank well casing 
1I4-in. wall. Schedule 40 LCS 
from +1.1 - 140 ft. 

- ~-----.. -1 -~.08 ft 

rr.: - - - -
2.16 ft 

Surface Detail NB-WW-11 

8 3I4-in. diameter 
···i.----~ 

borehole 20-240 ft. 

·-

4 1I2-in, OD well screen 
----Torch Cut 1/8" x 4-in. 

140-240 ft. 

____ Bottom well cap 

Notto Scale 
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Figure 8-11 Completion Diagram for NB-WW-12 

NB-WW-12 (LOMMW-B) 
Corvus Gold Nevada, Inc. 

North Bullfrog Project 

Inside annular concrete grout s-=1- --t.','; 
0-20 ft .. 8 bags cement, 94 lbs each 

Bentonite hole plug chip sea ____ _, 
3/8--in Hole Plug: 21 bags, 50 lbs each 
20-70 ft. 

#8 sand seal, 70-78 ft. 
5 bags #8 sand, SO lbs each 

Static Water Level 92 ft 

3/8-in SRI Silica sand gravel pack 
78-180 ft., 72 bags, 50 lbs e~ac~---

MicroPurge Pump inle,__ ____ _ 

set@ 130 ft. BTOC 

Total borehole dep_lh ______ .,. 
180 ft. 

.ft , 
Corvus 

Corvus Gold Nevada, Inc. 

10-in. ID steel monument with 12-in OD locl<ing cap 
2.57 ft. above ground level 

-:::: --4-in, x 36-in x 36-in concrete pad 

'.{ ------14 3/4-in. diameter borehole, 0-20 fl 

Outer neat cement surface seal, 0-20 ft. 
8 bags cement, 4 bags W-60 

41 /2-inch OD blank well casing 
laliHf----- 114-in. wall. Schedule 40 LCS 

from +2.1 • 80 ft. 

- ~- --~ -1-~.44 ft 

rrc __ _ 
2,57 ft 

Surface Detail NB-WW-12 

8 314-in. diameter 
H-----borehOle 20-180 n. 

----
4 1/2-in, OD well screen 
Torch Cut 118-in x 4-in 
80-180 ft. 

____ Bottom well cap 

Notto Scale 



WIIITE-DI\'ISION or WATER RESOURCES 
CAT"-ARY-CI.IENT'S COPY 

STATE OF NEVADA 

PINK-WEI.I. DRILLER'S COPY 
DIVISION OF WATER RESOURCES 

2. LOCATION ..... S°f ........ ¼ . ./.1(. 
PERMIT NO ~ f?. :'f-t; .... • iSs-llcd.by 'a1cr Resources Parcel No. Subdivision Name I 

........ ¼ S':" .. .2 .......... T ....... ./.Z .... 
0 

••• N@R .... ::~ ..... c.E ___ ..,/v'-"9Z£ ______ Coun1y 

3. TYPE OF WORK 4. PROPOSED USE 5. TYPE WELL 

New Well >if Recondition □ Domestic □ Irrigation □ Test □ Cable □ Rotary)1 

Deepen □ Other □ Municipal JI( Industrial □ Stock □ Other □ 

6. LITHOLOGIC LOG 8. WELL CONSTRUCTION 
• ,II 

Total deptL ... 2QQ._ .. _._feet \\'ater Thick- Diameter .... / .. S. =nches 
Ma1erial Strate From To ness :nches 

(1 .. .. - .1, / .. -:_ .. ,:, i I) "C, dO :nches /}"' 
Altni.1/1, -

---;; A h,: 40 • Casing record (_o. 
I?.,;; ('I.,., no '~O ,.j:~ Weight per foo• Th• k 1. ·'-'6 1c ·ness.l'.! ____ ;!.. ........ _ 

·1 IJ. f.{' r;:i,-~-" X 110 '1 l'}O /.<,'o 

Jr-
."" l From To 

;_,>-,I l~ ,I 7 I_; .j.:f/ ,✓ ')I'}" ~::u, -~-,1 /6., .... .inches + fee ........ ?D6 ··-····feet 

p 11. (!. Li 1 t:. l=d. -/,, +---P .x '2 ~. n~A .~f!'t) inches fee 'eet 

:nches 'ee 'eet 

:nches fee feet 

inches fee 'eet 

=nches feel feel 

r--c ... Surface seal: Yes:Z- No □ Type ...... t,'.'t.:.:1.11.s'.t'!.'. L 
\ t: ~ft-I . . Depth of seal... ..... I?·- 6', fret 

t;:~J Tl /;. ~-'\ 
Gravel packed: Yes J3" No □ 

. I fl 
.. ,, 6 ,-

feet to .. __ .fCJO i Gravel packed from........ .' '7 feet 

' J. ? r. ilq Jcf&!, 77 :,c·:n ;r-. re e ,✓ /--/T~Af7//6ci SIDT ,. ... .,_, 
Per orations: 

-- ' • <ne, Re Type perforation .. £/i,;;_.r.'!1.l{.)c ........ G .. t,1._f 
':'-"·Les Ve;;, 

co 
Size perforation .. Jf, ...... X.. .... 2.C. .... .8.o.w. ,. 

From_.:2,f.il.Q feet 10 .............. ?..£!.,., feet 

From .-eet to 'eet 

From feet to feet 

Fro .... eet to feet 

Fro .... eel to feet 

9. WATER LEVEL 

Static water level ... /_3..0 feet below land surface 

Flow .... 44X' G.P.M. .S.I. 

Date started .......... L 2 2o fN' 
Water temperature ................ °F Quality 

- , 19 ........ 
CERTIFIC.ATION 

Date complcted ......... /...c: . .J.S::. '·198t:J.. 
JO, DRILLER'S 

This well was drilled under my supervision and the report is true to the 

7. WELL TEST DATA 
best of my knowledge. 

Name ... .LdEi.l.e..}c ...... LrJe,JL . .S.~2:: .. r!..i"- ~s 
Pump RPM G.P.M. Draw Down After Hours Pump • Contrnctor /), 

//,!,_ /,r- 7 ')(..- /?(/ '7 Address'J.JG )r__.i.J.., .. j:Z.tJ. Lf.ci.C..K. . .i.Li.7.!.:?c;j;;,,£ / «;;?l. . _.. C_ontractor r..: 

Nevada contractor's license number oo~?.3/1. . ..... issued by the State Contractor's Board 

N:vada c~ntracto~•s_ ~riller's number 0 Cj_ I/- ff 

- ' t issued y the D1v1s1on of Water Resources ......... -r. .... · 'l ~t:.!......,, 

Nevada driller's license number issued by the / s-5-o/ ' BAILER TEST Divis~·o \Vater£sources, lhe on•site driller ......... -

G.P.M. ······--·········- Druw down ... ............ feet ................ hours Signed. - .1.-::/.dj., ....... LU..,,:<G<d .. , . 
G.P.M. Draw down ................ feet ................ hours ~) drilfq.performing act I drilling on site or con1ractor 

G.P.M ................. Draw down ................ feet ................ hours Date ... ./..:/5 ..... :: .. lf.: 
·-

USE ADDITIONAL SHEETS IF 1'"ECE..SSARV 



PRINT OR TYPE ONLY 
00 NOT WRITE ON BACK 

1. OWNER _Beatty Water & Sanitation 

STATE OF NEVADA 
DIVISION OF WATER RESOURCES 

WELL DRILLER'S REPORT 

Ploose complete th/$ form II 11$ entirety In 
accordance with NRS 634.170 end NAC s:U.340 

ADDRESS AT WELL LOCATION 
•·-····--····,..··-~---·--

NOTICE OF INTENT NO. .. .......... 68659 
:n. Miles. NW ofBeattv ............ 

MAILING ADDRESS yo. _13Q~ 99,. Bea_!!Y., .. !:'lY _89003 ............................ ··•--•···· ··--···•·-"•··--·····~---· .. ·• .. ~o<••-

2. LOCATION S11'1¼ NW ¼Sec 26 T 11S NISR 46 E Latitude 

,_ .. ,_, 1~66~~~63 ...... J~TM E 
....... □ NAD27 

PERMIT/WAIVER No_ ..................... 38126 ........... {. .. 
□ Longrtude ....... NAO B3/WGS 64 

-.o•O<NoNONO•oN-.. HH000-000 .. 0o<OOO<Ooo< .,,-,, .. k-•,U, 

hf;JJfldQ)-' WalerRt.i!JOVfflfi Parcel I-lo. Subdivision Name: Counly NVe 
3 WORKED PERFORMED 4. PROPOSED USE 5 WELL TYPE 

D New Well D Replace D Rec:ondtt:ion 0 Domestic 0 Irrigation 0 Test 0 Cable 0 Rotary 0 RVC 

0 Deepen n Other ... 0 Municipal/Indus:ria! D Monitor 0 stock n Air 0 Other ... 

6. UTHOLOGIC LOG 8. WELL CONSTRUGTJON 
Material Water From Tc Thick- Oe~th Drilled 1205 Feet Depth Case:I 1200 Feel 

Strata ness HOLe DIAMETER (BIT SIZE) 
Non Native Gravel /old welll 0 695 695 From To 

Latite 695 735 40 20 Indies ............ , ... _ 0 ................. Feet ........... 40 Feel .. 
Latite, fractured 735 745 10 14-314 Inches 40 

-••><MO><•-
Feet ........ 1205 .......... Feet 

.. ~~-··· 
Latite and Clav 745 765 20 Inches Feet Feet 

Latite 765 790 25 CASING SCHEDULE 
Clay 790 800 10 SizeO.D WeighUFL V✓afl Thi=k.:,ess From To 
Latite 800 855 55 (Inches) (Pounds) (Inches) (Feet) (Feet) 

Latite, fractured 855 865 10 16 62.58 .375 0 40 
Latile and Clav 865 900 35 8.625 2236 .250 +2 1200 
Latile 900 950 50 
Latite, fractured 950 975 25 PertotatiOns. 
Latite and Clav 975 1010 35 Type of pertoraliOCl Fu II Flo Louvered ........ _., 
Latite 1010 1040 30 Size of perforation 0.08 
Latile. fractured 1040 470 

........... , ____ 
560 1055 15 FrofYI feel lo feel 

Latite 1055 1205 150 From 600 feel to 
.................. 760 

feel 
.......... • .. "100 ... 

920 
............ _ .. 

Fro,n feel to feet __ , ..... •-•••OH~•oooo,ooo•••-•-••-.. •·••----·• 

Fm'Tl 940 feello 1180 feet -~--- ·---- ---···-···· 
From feetto feet 

Surface Seal: @Yes □ No SSalType: 

-""-1!\l"h•\l\§ "\ Depth of Seal 192' 0 Neat Cement 

u~ ~-~.,,~-::,:,~: f.!'P""'!I! 
·····-·· 

~ Pumped 0 Cement Grout f>1acement Me'.hod: 
t,,J'ti'"'Lce-1!:.U rt,_, 0 Poured 0 Corcrete Grout 

Gravel Packed 0 Yes 0No 
,. '" '1 .r;: ?f\1. From 202 feet!o .. 1205 feet 

JU\'ll Id • ..,. 
9. WATER LEVEL 

StaUc waler Jeve/ 146 feet below land surface 
•--.. M~••-•••-••••n 

•-..-ei roe; Artesian flow GPM P.S.I 

• ..... v~ r;;; iti:, , ... ',Ii 1:1 .. Water tei-l_peratJte 84 ·····-···-·-·····••· 'F OualllY 

-··- 10. DRILLER'S CERTIFICATION 
This wen was drEled under my supe!'Vision and the report rs true to the best of my 

knowledge. 

Date started ................................. - ... 3-APJ ....... ., .......................... , 20 12 Name _Boart ,Longyear_Drilling .... 
----•-•N•n•••••-••••--••-

Date oon,plelecl 25-Apr , 20 12 :::antractt,r 

7. WELL TEST DATA Address 2745 W. California Ave 
TEST METHOD LJ Bailer LJ Pump LJ Air Lilt 

..... • "' • • Conlrac;lor 
,_,,.,,., .. ,,. • .,,,.,.,,m,••,.••••-• 

GP.M Draw Clown Time (Hours) ... §~l,t_~ake City, UT 84 !.Q:4 ........... -.. -, ...... , ........................ , ... 
{Feet Setow S:afic) Nevaa::a contractor's l~nse numtler 

99 312 3 issued cy the State ContraclOr'S Board 021976 
JJl;J:JQ ~J.l'J., 

-···•-·"'·--" ....... 
llfto.•- Nevada driller's Ucense number issued by the 
'"W''l.J' J.Vl:,' Division of W< e~Resources e~ 2386 

!1 C :fll uu 
. ) -·- ... -·····-· ... .. .. , I Nllf' /lfl] 

S1gned __ _J .... . . ................. _ .......... ~~{;a: .... •N~~-

~7--
8)'-tl~erperforrmng tcwaldnflll ttll orc«1tr0ci:li;ir 

ll -1 II. I--' ,. -1 Date ,:;_?~-I 2.. 

' 
- ........ tR" c:.i OJ USE ADDITIONAL SHEETS IF NECESS ARY 



WHITK-DIVlSION OJI' WATER RllSOURCES 
CANARY-CLlENT'S COPY 
PINK-WJ!l,L DRILLIIR'S COPY 

STATE OF NEVADA 

DMSION OF WATER RESOURCES 

PRINT OR TYPE ONLY WELL DRILLER'S REPORT ('I\ :::i~!lllil'-.$-U.-------
iA DO NOT WRITE ON BACK Please complete this form In its entirety in ~ J 
W- accordance with NRS 534.170 and NAC S34.340 /'>-11 '::J.. 

NOTICE PF -lN11!-~! NO ·~ -
I. OWNER.J.l.!._>..,_ •• 1·f;.k£-Ll.!J.."L.ii .. ,.ICJ✓..:!-\ I AD~ESS ~~ :Z:L1LOCATION /,. -(,' - f!..,-5 ---
-Mkll.ING ADDRESS ____ . .>. .. ~ l:L . I '::'1 ~-·-k_____ - " pr...L, , . .:f.'.._, ____________ _ 

.. ~ ...... -... Li 1-- 1 1\1 tL._ .... ~f.1:.l•' '1 • ···-:··---·-·--....,,..--------
2. LOCA TION .... 2)~ .... ¼. _/Y.!J./.. .... ''• Sec ....... J __ /l. T ......... .J.(,L ____ N,ttlR ... ___ ':Lr. ....... IL.._ ........ !'.Y.l .. ~ ... -·· ........ : ___ .. _county 

PER MIT NO.··-··-- 1 ... :;.,{ w'>.t.~ Rc•ou=s······I. ..: .... ~1L11No: ............. -1 • .... _ ....................... ";,........ . . Subdivi;ioo Name.· .......... ·-···-····· ............... _., ........ . 

3. WORK PERFORMED 4. PROPOSED USE $. WELL TYPE 
llr'New Well 0 Replace D Recondition 0 Domestic 0 Irrigation . 0 Test 0 Cable Gt-Rowy 0 RVC 
D Deepen D Abandon D Other .................. - ... D Municipalllndu$U'lal ~nitor 0 Stock 0 Air 0 Other .. ___ ,, ... _ 

6. LITIIOLOOJC LOG 8. 2,_ WELL CONSTRUCTION 
Depth Drilled • • C (.,; Fcct Depth Cased 2.-C· C Feet W•ter Thick• Mau,rla! Slrata Prom To ncu 

(lr. ... ~ .... .. ,, ... I ;~•.,.:I, 
HOLE DIAMETER (BIT SIZE) 

. ) From To 
<A.-;, .... ,cl,·,ti L/i 

* C 'i C' 7c __ .(;;_~nchcs .. __ . __ J.2._.Fcct_~.~-:~:,Peet 

lnchc:$ Fec1-_. _____ Peet 

•nchcs ·--- -Feet Feet 
(;-.,,~,..I ,·,.t '<,I..,.. i 

CASING SCHEDULE 
~,c;l,. ti ... ,· ,:""""'·' (" ('(LJ( 

Size O.D. Woiahl/Pt. Wall Tblclmesl From To /.,,~ .. l/.,_ 1 /tlPf...uJ... * 
,o ? ('l' i I {.) (Inches) (Pounds) (lncha) (Peet) ·)~ (Pool) 

.1. )- Pl1 <- :>cl.., f{(_; 0 '':., 11-(l 
j. s- PIIL <.:, l J:..C' I"' 0 7c, ri 

Perforations: s.lrt: ...... -Type perforation 
Size perfoi:a~· on . , - f;: r,,, 

feet to. ___ .j_;.L9 from·---·-···--.I ...... !-· feet 
Fmm r .. .ct io feel 
From feet to __ feet 
Pro- 'eel to ____ feet 

From.. 'eetto feet 

Surface Seal: CB"'Yes 0 No. Seal Type: 

. Deptll of Se•1 □ Neat Cement 

Cinwnped 0 Cement Grout Placement Method: 0 Concrete Grout □ Poun,4 
l ~- .,,. .• 

Grave_! Packed: 0 Yes 0 No 
I •. 

Fro- +'eet to £,,,Cl 

9. . WALYR LEVEL 
Static water levcl....J...S.., .. £_ • feet below land surface 
Artesian flow_ O.P.M. ".S.l. 
Water temperature •p Quality --~-

10. DRILUIR'S CERTIFICATION 

/./. ~'?:: This well was drilled under my supervision and the rcpon is true to the 
Date started 1 ... --,;~ v _ . t9l. . 

best ol knowledge. • g_ R J../4 (' 
Date completed ;;.. t.:c~~~ .................. - .......... 19z:.}: 

/:

ame'/:1'1 r1, "t t-~ ~ ~,-, J ,-,,. ' 

7. WBLL TEST DATA {i)t,-> . {J /I C~n17r 

TEST METHOD: 0 Bailer D Pump 0 Air Lift Add~ .. J..5J · /,l.f L;

72 
........ ~ "'-· . 

Drlw Down /4 ~·j. • DIIJl""''H C. 
O.P.M. (Feet Be.low Staw:) Time (llo,a1) i·,; ,,,...., / . < I {/ .. z:f.t:t .. 

Nevada contractor's uc/nse number 
issued by the State Contractor"s Board ..... ·-···--······-··-·---·--

Nev~,driller's license number issued ~y the_ ff._:/_fSl. 
D1vts1on of Water Resources, the on-site driller.. . _ .. , ..... _ ------

Signed ...... ~ ...... _/, ~--~~ ..... f. .. --·. ~ ,.!· y drillet rilJi Ol'COl!tractor 

Dale---7: ..... -:-... ..: .• - -'. .... .. ·- • --------- • 

. . . . t 
USE· ADDmONAL SHEETS IF NEC~ARY • KC 



1

Desiree Brantley

To: Reiner, Steven
Cc: Jeff Sanders
Subject: RE: Township and range errors found in well driller's reports

Yep, will do! 
 

From: Reiner, Steven [mailto:srreiner@usgs.gov]  
Sent: Monday, November 14, 2016 1:44 PM 
To: Desiree Brantley 
Cc: Jeff Sanders; Steven Reiner 
Subject: Township and range errors found in well driller's reports 
 
HI Desiree, 
 
When looking over some well files, I noted errors in the legal description in the well driller's reports of three 
wells installed by USGS in 1997. 
 
I have attached the well driller's report for the three wells with legal description errors. At the top of each of 
these well driller's reports I have written the correct legal description.  
 
Is it possible for you to change the legal descriptions of these wells so that future users of the NDWR  well 
database can find them? 
 
Thanks, 
 
Steve 
 
P.S. GO BAND!!! 
 
 
 
--  
Steve Reiner 
United States Geological Survey 
160 North Stephanie Street 
Henderson, NV 89074 
(702)564-4608 
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Appendix C 

Example Field Forms 

 

 

HydroGeol.ollca 



 

Measuring Poim desaiption_ 
Sounder: 
Aow_Mele1: 
Trane..cfucer rsenai no_ gage factor) 

Time 
Row Meter 

t ort' Totalizer Rate (gpml 

HH:MM (min) l qalloos) Sec calc. inst 

Flow Rate 
Alternate .flow Meter 

Totalizer Rate {gpm) 

(aaUons) See calc. tnst. 

ID: ________ _ Dare. _ ___ Page __ 
Protect ___ Observer _ _ 

Deolh to Water 
MMlometer Trans- Water Qo3ITty 

Height Rate Pressure Sounder ducer Temp. pH E.C. ORP Imhoff 

' inches (aprnl (psi) [feet) (feet) (•CJ (SU) [uSJ lmVl (mUU Comments . 



 Page  ________of___________ 

Date______________________ 

Project No._________________ 

Observer __________________ 

MONITORING DATA SHEET 
 
IDENTIFIER______________________________________________________________________ 

 
 
Site Location_________________________________________________________________________ 
Type:                           PUMPED             OBSERVATION             MONITOR             OTHER    
Measuring Point________________________________________________________________ 
 ____ which is _____________   ___ above/below land surface (Source:_______________________)  
Measuring Point Elevation________________   __ amsl            (Source:_______________________)  
Total Well Depth__________________________  Depth to Pump Intake__________________________  
Perforated Interval_________________________ Packer Depth________________________________  
Initial Water Level / Data / Time____________________________________________________  

Date/Time  Remarks 
(Weather, Temperature, Sounder ID, etc.) 

   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   

 Diagram: 

□ □ □ □ 



 
 
 
 
 
 

Date/Time   Remarks 
(Weather, Temperature, Sounder ID, etc.) 

   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
 

Page  ________of___________ 

Date______________________ 

Project No._________________ 

Observer __________________ IDENTIFIER______________________________________________________________________ 

MONITORING FIELD DATA SHEET 

 



   
 Page  ________of__________ 

Date_____________________ 

Project No.________________ 

Observer _________________ 

FIELD NOTES 
 
 
FIELD ACTIVITY__________________________________________________________________ 

 
 

 

 

Date/Time REMARKS 
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ATTACHMENT B 

 

NDWR WELL LOGS:  

B1: WW-21-02 

B2: WW-21-03 

B3: ER-OV-05 

 









 

 

ATTACHMENT C 

 

PUMP SPECIFICATIONS 

 

  



Customer :
Reference :

Pump Performance Datasheet
American-Marsh Pumps Quotation System 23.2.0

Pace Supply · 425 Market St. ·  Oakland, CA 94607
phone: 888-745-5337 ·  fax: 510-835-1301 ·  www.pacesupply.com

Item number : 001
Service :
Quantity : 1
Quote number : 1451351  

Size : 6WC
Stages : 11
Based on curve number : 6WC
Basic model number : -
Date last saved : 20 Sep 2023 5:49 PM

Operating Conditions
Flow, rated : 400.0 USgpm
Differential head / pressure, rated (requested) : 440.0 ft
Differential head / pressure, rated (actual) : 448.9 ft
Suction pressure, rated / max : 0.00 / 0.00 psi.g
NPSH available, rated : Ample
Site Supply Frequency : 60 Hz
Performance
Speed criteria : Synchronous
Speed, rated : 3500 rpm
Impeller diameter, rated : 4.63 in
Impeller diameter, maximum : 4.69 in
Impeller diameter, minimum : 4.31 in
Efficiency (bowl / pump) : 75.85 / - %
PEI (CL) : -
NPSH required / margin required : 22.72 / 0.50 ft
Ns (total flow) / Nss (imp. eye flow) : 4,033 / 6,701 US Units
MCSF : 231.0 USgpm
Head, maximum, rated diameter : 748.6 ft
Head rise to shutoff (bowl / pump) : 69.69 / - %
Flow, best eff. point (bowl / pump) : 379.5 / - USgpm
Flow ratio, rated / BEP (bowl / pump) : 105.40 / - %
Diameter ratio (rated / max) : 98.66 %
Head ratio (rated dia / max dia) : 93.29 %
Cq/Ch/Ce/Cn  [ANSI/HI 9.6.7-2010] : 1.00 / 1.00 / 1.00 / 1.00
Selection status : Acceptable

Liquid
Liquid type : Water
Additional liquid description :
Solids diameter, max : 0.00 in
Solids concentration, by volume : 0.00 %
Temperature, max : 68.00 deg F
Fluid density, rated / max : 1.000 / 1.000 SG
Viscosity, rated : 1.00 cP
Vapor pressure, rated : 0.34 psi.a
Material
Material selected : Cast iron - Standard
Pressure Data
Maximum working pressure : See the Additional Data page
Maximum allowable working pressure : See the Additional Data page
Maximum allowable suction pressure : N/A
Hydrostatic test pressure : See the Additional Data page
Driver & Power Data (@Max density)
Driver sizing specification : Maximum power
Margin over specification : 0.00 %
Service factor : 1.00
Power, hydraulic : 44.55 hp
Power (bowl / pump) : 58.73 / - hp
Power, maximum, rated diameter : 73.08 hp
Minimum recommended motor rating : 75.00 hp / 55.93 kW

Bowl performance. Adjusted for construction and viscosity.
The duty point represents the head at the bowl.
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ATTACHMENT D 

 

WATER QUALITY RESULTS: 

D1: WW-21-02 

  

 

  



NDEP FORM 0190
Sample Location WW-21-02

Reference 
Value

 (mg\L)
Name of NV Certified Lab WETLAB WETLAB WETLAB
Lab Reference # 23110305-001 23120006-001 23120186-001
Sample Date 11/9/2023 11/29/2023 12/6/2023
Lab Test Date 11/15/2023 12/7/2023 12/11/2023
Sampled By JE JE JE
Alkalinity, Bicarbonate (as --- 220 210 220
Alkalinity, Total (as CaCO3) --- 220 210 220
Aluminum 0.2 <0.050 <0.050 <0.050
Antimony 0.006 <0.0025 <0.0025 <0.0025
Arsenic 0.01 0.015 0.013 0.013
Barium 2 <0.020 <0.020 <0.020
Beryllium 0.004 <0.0010 <0.0010 <0.0010
Cadmium 0.005 <0.0010 <0.0010 <0.0010
Calcium --- 82 84 81
Chloride 400 35 37 35
Chromium 0.1 <0.0050 <0.0050 <0.0050
Copper 1 <0.040 <0.040 <0.040
Fluoride 4 <1.0 <1.0 0.63
Iron 0.6 <0.10 <0.10 <0.10
Lead 0.015 <0.0025 <0.0025 <0.0025
Magnesium 150 15 15 14
Manganese 0.1 0.21 0.20 0.19
Mercury 0.002 <0.00045 <0.00045 <0.00045
Nickel 0.1 <0.030 <0.030 <0.030
Nitrate + Nitrite, Total (as N) 10 <0.10 <0.10 <0.10
Nitrogen, Total (as N) 10 <0.50 <0.50 <0.50
pH (standard units) 6.5 - 8.5 7.78 7.66 7.76
Potassium --- 5.9 6 5.7
Selenium 0.05 <0.0050 <0.0050 <0.0050
Silver 0.1 <0.0050 <0.0050 <0.0050
Sodium --- 76 71 71
Sulfate 500 170 170 170
Thallium 0.002 <0.0010 <0.0010 <0.0010
Total Dissolved Solids 1000 520 500 540
Uranium, Total 0.03 0.0069 0.0067 0.0064
WAD Cyanide 0.2 <0.010 <0.010 <0.010
Zinc 5 <0.020 <0.020 <0.020

Description
WW-21-02     

Week 1
WW-21-02      

Week 4
WW-21-02                  
End of Test



 

 

ATTACHMENT D 

 

WATER QUALITY RESULTS: 

D2: WW-21-03 

  



NDEP FORM 0190
Sample Location WW-21-03

Reference 
Value

 (mg\L)
Name of NV Certified Lab WETLAB WETLAB
Lab Reference # 24010564-001 24020574-001
Sample Date 1/24/2024 2/20/2024
Lab Test Date 1/29/2024 2/27/2024
Sampled By JE DR
Alkalinity, Bicarbonate (as --- 160 170
Alkalinity, Total (as CaCO3) --- 160 170
Aluminum 0.2 <0.050 <0.050
Antimony 0.006 <0.0025 <0.0025
Arsenic 0.01 <0.0050 0.017
Barium 2 <0.020 <0.020
Beryllium 0.004 <0.0010 <0.0010
Cadmium 0.005 <0.0010 <0.0010
Calcium --- 87 92
Chloride 400 30 29
Chromium 0.1 <0.0050 <0.0050
Copper 1 <0.040 <0.040
Fluoride 4 <1.0 <1.0
Iron 0.6 <0.10 <0.10
Lead 0.015 <0.0025 <0.0025
Magnesium 150 15 16
Manganese 0.1 0.042 <0.010
Mercury 0.002 0.00047 <0.00045
Nickel 0.1 <0.030 <0.030
Nitrate + Nitrite, Total (as N) 10 <0.10 <0.10
Nitrogen, Total (as N) 10 <0.50 <0.50
pH (standard units) 6.5 - 8.5 7.51 8.02
Potassium --- 4.2 4.1
Selenium 0.05 <0.0050 <0.0050
Silver 0.1 <0.0050 <0.0050
Sodium --- 50 52
Sulfate 500 210 200
Thallium 0.002 <0.0010 <0.0010
Total Dissolved Solids 1000 510 520
Uranium, Total 0.03 0.0084 0.0084
WAD Cyanide 0.2 <0.010 <0.010
Zinc 5 <0.020 <0.020

Description
WW-21-03     

Week 1
WW-21-03      

Week 4



 

 

ATTACHMENT D 

 

WATER QUALITY RESULTS: 

D3: SPRINGS 

 

 

  



NDEP FORM 0190
Sample Location

Reference 
Value

 (mg\L)
Name of NV Certified WETLAB WETLAB
Lab Reference # 24010562-001 24020442-001
Sample Date 1/23/2024 2/14/2024
Lab Test Date 1/29/2024 2/29/2024
Sampled By JE JE
Alkalinity, Bicarbonate --- 120 160
Alkalinity, Total (as --- 120 160
Aluminum 0.2 0.14 <0.05
Antimony 0.006 <0.0025 <0.0025
Arsenic 0.01 0.011 0.010
Barium 2 <0.020 <0.02
Beryllium 0.004 <0.0010 <0.001
Cadmium 0.005 <0.0010 <0.001
Calcium --- 11 26
Chloride 400 28.9 59
Chromium 0.1 <0.0050 <0.005
Copper 1 <0.040 <0.04
Fluoride 4 0.55 <1
Iron 0.6 0.16 <0.1
Lead 0.015 <0.0025 <0.0025
Magnesium 150 1.84 3.9
Manganese 0.1 0.014 <0.01
Mercury 0.002 <0.00045 <0.00045
Nickel 0.1 <0.030 <0.03
Nitrate + Nitrite, Total 10 2.9 6.9
Nitrogen, Total (as N) 10 3.2 7.6
pH (standard units) 6.5 - 8.5 7.98 7.87
Potassium --- 1.8 1.9
Selenium 0.05 <0.0050 <0.005
Silver 0.1 <0.00500 <0.005
Sodium --- 76 110
Sulfate 500 29 58
Thallium 0.002 <0.0010 <0.001
Total Dissolved Solids 1000 270 400
Uranium, Total 0.03 0.006 0.016
WAD Cyanide 0.2 <0.010 <0.01
Zinc 5 <0.020 <0.02

North Mud Spring

Description
North Mud 

Week 1
North Mud 

Week 4



NDEP FORM 0190
Sample Location Mud Spring

Reference Value

 (mg\L)
Name of NV Certified WETLAB WETLAB
Lab Reference # 24010562-002 24020442-002
Sample Date 1/23/2024 2/14/2024
Lab Test Date 1/29/2024 2/29/2024
Sampled By JE JE
Alkalinity, --- 120 150
Alkalinity, Total (as --- 120 150
Aluminum 0.2 0.062 <0.05
Antimony 0.006 <0.0025 <0.0025
Arsenic 0.01 0.007 0.008
Barium 2 <0.020 <0.02
Beryllium 0.004 <0.0010 <0.001
Cadmium 0.005 <0.0010 <0.001
Calcium --- 13 18
Chloride 400 35.2 42
Chromium 0.1 <0.0050 <0.005
Copper 1 <0.040 <0.04
Fluoride 4 0.43 0.36
Iron 0.6 <0.10 <0.1
Lead 0.015 <0.0025 <0.0025
Magnesium 150 2.34 3.5
Manganese 0.1 <0.010 <0.01
Mercury 0.002 0.0006 <0.00045
Nickel 0.1 <0.030 <0.03
Nitrate + Nitrite, Total 10 3.2 4.7
Nitrogen, Total (as N) 10 3.6 5
pH (standard units) 6.5 - 8.5 7.77 8.04
Potassium --- 4.7 4.6
Selenium 0.05 <0.0050 <0.005
Silver 0.1 <0.00500 <0.005
Sodium --- 77 99
Sulfate 500 33 40
Thallium 0.002 <0.0010 <0.001
Total Dissolved Solids 1000 300 350
Uranium, Total 0.03 <0.0050 0.0079
WAD Cyanide 0.2 <0.010 <0.01
Zinc 5 <0.020 <0.02

Description
Mud Spring 

Week 1
Mud Spring 

Week 4



NDEP FORM 0190
Sample Location

Reference 
Value

 (mg\L)

Name of NV Certified WETLAB WETLAB
Lab Reference # 24010562-006 24020442-003
Sample Date 1/23/2024 2/14/2024
Lab Test Date 1/29/2024 2/29/2024
Sampled By JE JE
Alkalinity, --- 250 220
Alkalinity, Total (as --- 250 220
Aluminum 0.2 <0.050 <0.05
Antimony 0.006 <0.0025 <0.0025
Arsenic 0.01 0.048 0.030
Barium 2 <0.020 <0.02
Beryllium 0.004 <0.0010 <0.001
Cadmium 0.005 <0.0010 <0.001
Calcium --- 35 31
Chloride 400 74.8 51
Chromium 0.1 <0.0050 <0.005
Copper 1 <0.040 <0.04
Fluoride 4 2.3 1.8
Iron 0.6 <0.10 0.28
Lead 0.015 <0.0025 <0.0025
Magnesium 150 6.73 5.8
Manganese 0.1 <0.010 <0.01
Mercury 0.002 0.00095 <0.00045
Nickel 0.1 <0.030 <0.03
Nitrate + Nitrite, 10 0.58 0.83
Nitrogen, Total (as N) 10 2.5 1.9
pH (standard units) 6.5 - 8.5 7.63 7.89
Potassium --- 18 11
Selenium 0.05 <0.0050 <0.005
Silver 0.1 <0.00500 <0.005
Sodium --- 150 130
Sulfate 500 120 87
Thallium 0.002 <0.0010 <0.001
Total Dissolved Solids 1000 610 500
Uranium, Total 0.03 0.008 0.0073
WAD Cyanide 0.2 <0.010 <0.01
Zinc 5 <0.020 <0.02

Springdale Spring

Description
Springdale Spring    

Week 1
Springdale Spring     

Week 4



NDEP FORM 0190
Sample Location

Referenc
e Value
 (mg\L)

Name of NV Certified WETLAB WETLAB
Lab Reference # 24010562-008 24020442-004
Sample Date 1/23/2024 2/14/2024
Lab Test Date 1/29/2024 2/29/2024
Sampled By JE JE
Alkalinity, Bicarbonate --- 300 310
Alkalinity, Total (as --- 300 310
Aluminum 0.2 <0.050 <0.05
Antimony 0.006 <0.0025 <0.0025
Arsenic 0.01 0.024 0.025
Barium 2 0.026 0.029
Beryllium 0.004 <0.0010 <0.001
Cadmium 0.005 <0.0010 <0.001
Calcium --- 40 44
Chloride 400 81.8 88
Chromium 0.1 <0.0050 <0.005
Copper 1 <0.040 <0.04
Fluoride 4 3.4 3.1
Iron 0.6 <0.10 <0.1
Lead 0.015 <0.0025 <0.0025
Magnesium 150 7.44 8.2
Manganese 0.1 <0.010 <0.01
Mercury 0.002 0.0008 <0.00045
Nickel 0.1 <0.030 <0.03
Nitrate + Nitrite, Total 10 1 1.1
Nitrogen, Total (as N) 10 1.1 1.2
pH (standard units) 6.5 - 8.5 7.86 7.93
Potassium --- 11.0 11.0
Selenium 0.05 <0.0050 <0.005
Silver 0.1 <0.00500 <0.005
Sodium --- 220 240
Sulfate 500 190 200
Thallium 0.002 <0.0010 <0.001
Total Dissolved Solids 1000 770 740
Uranium, Total 0.03 0.0059 0.0064
WAD Cyanide 0.2 <0.010 <0.01
Zinc 5 <0.020 <0.02

Wehrly Spring

Description
Wehrly Spring      

Week 1
Wehrly Spring       

Week 4



NDEP FORM 0190
Sample Location

Referenc
e Value
 (mg\L)

Name of NV Certified Lab WETLAB WETLAB
Lab Reference # 24010562-005 24020442-005
Sample Date 1/23/2024 2/14/2024
Lab Test Date 1/29/2024 2/29/2024
Sampled By JE JE
Alkalinity, Bicarbonate --- 150 160
Alkalinity, Total (as --- 150 160
Aluminum 0.2 <0.050 <0.05
Antimony 0.006 <0.0025 <0.0025
Arsenic 0.01 0.0073 0.0082
Barium 2 <0.020 <0.02
Beryllium 0.004 <0.0010 <0.001
Cadmium 0.005 <0.0010 <0.001
Calcium --- 17 18
Chloride 400 45.7 45
Chromium 0.1 <0.0050 <0.005
Copper 1 <0.040 <0.04
Fluoride 4 2.9 2.5
Iron 0.6 <0.10 <0.1
Lead 0.015 <0.0025 <0.0025
Magnesium 150 1.24 1.3
Manganese 0.1 <0.010 <0.01
Mercury 0.002 0.00054 <0.00045
Nickel 0.1 <0.030 <0.03
Nitrate + Nitrite, Total (as 10 0.51 0.58
Nitrogen, Total (as N) 10 0.52 0.59
pH (standard units) 6.5 - 8.5 8.06 8.14
Potassium --- 4.8 5.2
Selenium 0.05 <0.0050 <0.005
Silver 0.1 <0.00500 <0.005
Sodium --- 110 120
Sulfate 500 82 79
Thallium 0.002 <0.0010 <0.001
Total Dissolved Solids 1000 380 410
Uranium, Total 0.03 0.0092 0.0093
WAD Cyanide 0.2 <0.010 <0.01
Zinc 5 <0.020 <0.02

North Goss Spring

Description
North Goss 

Spring Week 1
North Goss 

Spring Week 4



NDEP FORM 0190
Sample Location

Referenc
e Value
 (mg\L)

Name of NV Certified WETLAB WETLAB
Lab Reference # 24010562-003 24020442-006
Sample Date 1/23/2024 2/14/2024
Lab Test Date 1/29/2024 2/29/2024
Sampled By JE JE
Alkalinity, Bicarbonate --- 480 530
Alkalinity, Total (as --- 540 530
Aluminum 0.2 0.071 <0.05
Antimony 0.006 <0.0025 <0.0025
Arsenic 0.01 0.037 0.036
Barium 2 0.021 0.022
Beryllium 0.004 <0.0010 <0.001
Cadmium 0.005 <0.0010 <0.001
Calcium --- 25 33
Chloride 400 143 140
Chromium 0.1 <0.0050 <0.005
Copper 1 <0.040 <0.04
Fluoride 4 6.2 4
Iron 0.6 <0.10 <0.1
Lead 0.015 <0.0025 <0.0025
Magnesium 150 15.8 17
Manganese 0.1 0.01 <0.01
Mercury 0.002 0.00048 <0.00045
Nickel 0.1 <0.030 <0.03
Nitrate + Nitrite, Total 10 <0.10 <0.1
Nitrogen, Total (as N) 10 2.2 0.65
pH (standard units) 6.5 - 8.5 8.65 8.25
Potassium --- 21.0 17.0
Selenium 0.05 <0.0050 <0.005
Silver 0.1 <0.00500 <0.005
Sodium --- 530 500
Sulfate 500 470 410
Thallium 0.002 <0.0010 <0.001
Total Dissolved Solids 1000 1400 1400
Uranium, Total 0.03 0.018 0.016
WAD Cyanide 0.2 <0.010 <0.01
Zinc 5 <0.020 <0.02

Burro Spring

Description
Burro Spring      

Week 1
Burro Spring      

Week 4



NDEP FORM 0190
Sample Location Brian Spring

Reference 
Value

 (mg\L)
Name of NV Certified WETLAB WETLAB
Lab Reference # 24010562-004 24020442-007
Sample Date 1/23/2024 2/14/2024
Lab Test Date 1/29/2024 2/29/2024
Sampled By JE JE
Alkalinity, Bicarbonate --- 130 140
Alkalinity, Total (as --- 130 140
Aluminum 0.2 <0.050 <0.05
Antimony 0.006 <0.0025 <0.0025
Arsenic 0.01 0.018 0.018
Barium 2 <0.020 <0.02
Beryllium 0.004 <0.0010 <0.001
Cadmium 0.005 <0.0010 <0.001
Calcium --- 25 28
Chloride 400 21.1 25
Chromium 0.1 <0.0050 <0.005
Copper 1 <0.040 <0.04
Fluoride 4 0.72 0.67
Iron 0.6 <0.10 <0.1
Lead 0.015 <0.0025 <0.0025
Magnesium 150 3.87 4.2
Manganese 0.1 <0.010 <0.01
Mercury 0.002 <0.00045 <0.00045
Nickel 0.1 <0.030 <0.03
Nitrate + Nitrite, Total 10 3.1 3.8
Nitrogen, Total (as N) 10 3.2 4.1
pH (standard units) 6.5 - 8.5 7.71 7.91
Potassium --- 3.7 4.1
Selenium 0.05 <0.0050 <0.005
Silver 0.1 <0.00500 <0.005
Sodium --- 53 63
Sulfate 500 23 31
Thallium 0.002 <0.0010 <0.001
Total Dissolved Solids 1000 250 290
Uranium, Total 0.03 <0.0050 0.006
WAD Cyanide 0.2 <0.010 <0.01
Zinc 5 <0.020 <0.02

Description Brian Spring Brian Spring



NDEP FORM 0190
Sample Location

Referenc
e Value
 (mg\L)

Name of NV Certified WETLAB WETLAB
Lab Reference # 24010562-007 24020442-008
Sample Date 1/23/2024 2/14/2024
Lab Test Date 1/29/2024 2/29/2024
Sampled By JE JE
Alkalinity, --- 110 120
Alkalinity, Total (as --- 110 120
Aluminum 0.2 <0.050 <0.05
Antimony 0.006 <0.0025 <0.0025
Arsenic 0.01 0.007 0.0051
Barium 2 <0.020 <0.02
Beryllium 0.004 <0.0010 <0.001
Cadmium 0.005 <0.0010 <0.001
Calcium --- 6.6 7.3
Chloride 400 15.3 15
Chromium 0.1 <0.0050 <0.005
Copper 1 <0.040 <0.04
Fluoride 4 0.44 0.36
Iron 0.6 <0.10 <0.1
Lead 0.015 <0.0025 <0.0025
Magnesium 150 0.699 0.73
Manganese 0.1 <0.010 <0.01
Mercury 0.002 0.00046 <0.00045
Nickel 0.1 <0.030 <0.03
Nitrate + Nitrite, Total 10 2.2 2.5
Nitrogen, Total (as N) 10 2.2 2.5
pH (standard units) 6.5 - 8.5 7.64 7.95
Potassium --- 1.4 1.5
Selenium 0.05 <0.0050 <0.005
Silver 0.1 <0.00500 <0.005
Sodium --- 63 69
Sulfate 500 19 19
Thallium 0.002 <0.0010 <0.001
Total Dissolved Solids 1000 210 210
Uranium, Total 0.03 <0.0050 <0.005
WAD Cyanide 0.2 <0.010 <0.01
Zinc 5 <0.020 <0.02

Lower Indian 
Spring Week 1

Lower Indian 
Spring Week 4

Lower Indian Spring

Description



NDEP FORM 0190
Sample Location

Reference 
Value

 (mg\L)
Name of NV Certified WETLAB WETLAB
Lab Reference # 23110382-007 23120005-001
Sample Date 11/14/2023 11/29/2023
Lab Test Date 11/20/2023 12/7/2023
Sampled By JE JE
Alkalinity, Bicarbonate --- 120 130
Alkalinity, Total (as --- 120 130
Aluminum 0.2 <0.050 0.13
Antimony 0.006 <0.0025 <0.0025
Arsenic 0.01 0.009 0.011
Barium 2 <0.020 <0.020
Beryllium 0.004 <0.0010 <0.0010
Cadmium 0.005 <0.0010 <0.0010
Calcium --- 8 13
Chloride 400 28 30.6
Chromium 0.1 <0.0050 <0.0050
Copper 1 <0.040 <0.040
Fluoride 4 0.5 0.62
Iron 0.6 <0.10 0.19
Lead 0.015 <0.0025 <0.0025
Magnesium 150 1.6 1.9
Manganese 0.1 <0.010 <0.010
Mercury 0.002 <0.00045 <0.00045
Nickel 0.1 <0.030 <0.030
Nitrate + Nitrite, Total 10 3.5 2.9
Nitrogen, Total (as N) 10 3.6 3.5
pH (standard units) 6.5 - 8.5 7.84 7.93
Potassium --- 1.1 1.9
Selenium 0.05 <0.0050 <0.0050
Silver 0.1 <0.0050 <0.0050
Sodium --- 70 79
Sulfate 500 28 30
Thallium 0.002 <0.0010 <0.0010
Total Dissolved Solids 1000 220 280
Uranium, Total 0.03 0.0052 0.0053
WAD Cyanide 0.2 <0.010 <0.010
Zinc 5 <0.020 <0.020

North Mud Spring

Description
North Mud 

Week 1
North Mud 

Week 4



NDEP FORM 0190
Sample Location Mud Spring

Reference Value

 (mg\L)
Name of NV Certified Lab WETLAB WETLAB
Lab Reference # 23110382-006 23120005-002
Sample Date 11/14/2023 11/29/2023
Lab Test Date 11/20/2023 12/7/2023
Sampled By JE JE
Alkalinity, Bicarbonate (as 
CaCO3) --- 120 120

Alkalinity, Total (as CaCO3) --- 120 120
Aluminum 0.2 <0.050 <0.050
Antimony 0.006 <0.0025 <0.0025
Arsenic 0.01 0.007 0.006
Barium 2 <0.020 <0.020
Beryllium 0.004 <0.0010 <0.0010
Cadmium 0.005 <0.0010 <0.0010
Calcium --- 13 11
Chloride 400 35 35.5
Chromium 0.1 <0.0050 <0.0050
Copper 1 <0.040 <0.040
Fluoride 4 0.41 0.47
Iron 0.6 <0.10 <0.10
Lead 0.015 <0.0025 <0.0025
Magnesium 150 2.3 2.2
Manganese 0.1 <0.010 <0.010
Mercury 0.002 <0.00045 <0.00045
Nickel 0.1 <0.030 <0.030
Nitrate + Nitrite, Total (as 
N)

10 3.3 3.5
Nitrogen, Total (as N) 10 3.5 3.6
pH (standard units) 6.5 - 8.5 7.62 7.81
Potassium --- 4.7 4.8
Selenium 0.05 <0.0050 <0.0050
Silver 0.1 <0.0050 <0.0050
Sodium --- 82 77
Sulfate 500 33 33
Thallium 0.002 <0.0010 <0.0010
Total Dissolved Solids 1000 280 280
Uranium, Total 0.03 <0.0050 <0.0050
WAD Cyanide 0.2 <0.010 <0.010
Zinc 5 <0.020 <0.020

Description
Mud Spring 

Week 1
Mud Spring 

Week 4



NDEP FORM 0190
Sample Location

Reference 
Value

 (mg\L)
Name of NV Certified 
Lab

WETLAB WETLAB
Lab Reference # 23110382-001 23120005-006
Sample Date 11/10/2023 11/29/2023
Lab Test Date 11/20/2023 12/7/2023
Sampled By JE JE
Alkalinity, 
Bicarbonate (as 

--- 210 210Alkalinity, Total (as 
CaCO ) --- 210 210
Aluminum 0.2 <0.050 <0.050
Antimony 0.006 <0.0025 <0.0025
Arsenic 0.01 0.024 0.030
Barium 2 <0.020 <0.020
Beryllium 0.004 <0.0010 <0.0010
Cadmium 0.005 <0.0010 <0.0010
Calcium --- 28 28
Chloride 400 45 50.3
Chromium 0.1 <0.0050 <0.0050
Copper 1 <0.040 <0.040
Fluoride 4 2 2
Iron 0.6 <0.10 <0.10
Lead 0.015 <0.0025 <0.0025
Magnesium 150 5 5.3
Manganese 0.1 <0.010 <0.010
Mercury 0.002 <0.00045 <0.00045
Nickel 0.1 <0.030 <0.030
Nitrate + Nitrite, 
Total (as N)

10 0.97 0.75
Nitrogen, Total (as N) 10 1.2 1
pH (standard units) 6.5 - 8.5 7.64 7.79
Potassium --- 9.6 11
Selenium 0.05 <0.0050 <0.0050
Silver 0.1 <0.0050 <0.0050
Sodium --- 110 120
Sulfate 500 68 75
Thallium 0.002 <0.0010 <0.0010
Total Dissolved Solids 1000 460 460
Uranium, Total 0.03 0.0089 0.0071
WAD Cyanide 0.2 <0.010 <0.010
Zinc 5 <0.020 <0.020

Springdale Spring

Description
Springdale Spring    

Week 1
Springdale Spring     

Week 4



NDEP FORM 0190
Sample Location

Referenc
e Value
 (mg\L)

Name of NV Certified WETLAB WETLAB
Lab Reference # 23110382-002 23120005-007
Sample Date 11/14/2023 11/29/2023
Lab Test Date 11/20/2023 12/7/2023
Sampled By JE JE
Alkalinity, Bicarbonate --- 300 300
Alkalinity, Total (as --- 300 300
Aluminum 0.2 <0.050 <0.050
Antimony 0.006 <0.0025 <0.0025
Arsenic 0.01 0.022 0.025
Barium 2 0.023 0.025
Beryllium 0.004 <0.0010 <0.0010
Cadmium 0.005 <0.0010 <0.0010
Calcium --- 43 42
Chloride 400 87 89.2
Chromium 0.1 <0.0050 <0.0050
Copper 1 <0.040 <0.040
Fluoride 4 3.5 3.6
Iron 0.6 <0.10 <0.10
Lead 0.015 <0.0025 <0.0025
Magnesium 150 7.5 7.8
Manganese 0.1 <0.010 <0.010
Mercury 0.002 <0.00045 <0.00045
Nickel 0.1 <0.030 <0.030
Nitrate + Nitrite, Total 10 1.4 1.1
Nitrogen, Total (as N) 10 1.4 1.1
pH (standard units) 6.5 - 8.5 7.76 7.85
Potassium --- 13.0 15.0
Selenium 0.05 <0.0050 <0.0050
Silver 0.1 <0.0050 <0.0050
Sodium --- 220 230
Sulfate 500 210 340
Thallium 0.002 <0.0010 <0.0010
Total Dissolved Solids 1000 770 770
Uranium, Total 0.03 0.006 0.0055
WAD Cyanide 0.2 <0.010 <0.010
Zinc 5 <0.020 <0.020

Wehrly Spring

Description
Wehrly Spring      

Week 1
Wehrly Spring       

Week 4



NDEP FORM 0190
Sample Location

Referenc
e Value
 (mg\L)

Name of NV Certified Lab WETLAB WETLAB
Lab Reference # 23110382-005 23120005-005
Sample Date 11/14/2023 11/29/2023
Lab Test Date 11/20/2023 12/7/2023
Sampled By JE JE
Alkalinity, Bicarbonate --- 150 150
Alkalinity, Total (as --- 150 150
Aluminum 0.2 <0.050 <0.050
Antimony 0.006 <0.0025 <0.0025
Arsenic 0.01 0.0069 0.0071
Barium 2 <0.020 <0.020
Beryllium 0.004 <0.0010 <0.0010
Cadmium 0.005 <0.0010 <0.0010
Calcium --- 19 18
Chloride 400 45 46.7
Chromium 0.1 <0.0050 <0.0050
Copper 1 <0.040 <0.040
Fluoride 4 2.8 2.9
Iron 0.6 <0.10 <0.10
Lead 0.015 <0.0025 <0.0025
Magnesium 150 1.3 1.3
Manganese 0.1 <0.010 <0.010
Mercury 0.002 <0.00045 <0.00045
Nickel 0.1 <0.030 <0.030
Nitrate + Nitrite, Total (as 10 0.57 0.49
Nitrogen, Total (as N) 10 0.57 <0.50
pH (standard units) 6.5 - 8.5 7.86 8.04
Potassium --- 5.9 6.1
Selenium 0.05 <0.0050 <0.0050
Silver 0.1 <0.0050 <0.0050
Sodium --- 120 120
Sulfate 500 81 83
Thallium 0.002 <0.0010 <0.0010
Total Dissolved Solids 1000 340 390
Uranium, Total 0.03 0.0097 0.0085
WAD Cyanide 0.2 <0.010 <0.010
Zinc 5 <0.020 <0.020

North Goss Spring

Description
North Goss 

Spring Week 1
North Goss 

Spring Week 4



NDEP FORM 0190
Sample Location

Referenc
e Value
 (mg\L)

Name of NV Certified 
Lab

WETLAB WETLAB
Lab Reference # 23110382-004 23120005-003
Sample Date 11/10/2023 11/29/2023
Lab Test Date 11/20/2023 12/7/2023
Sampled By JE JE
Alkalinity, Bicarbonate 
(as CaCO ) --- 450 380
Alkalinity, Total (as 
CaCO ) --- 450 380
Aluminum 0.2 <0.050 <0.050
Antimony 0.006 <0.0025 <0.0025
Arsenic 0.01 0.016 0.019
Barium 2 0.026 0.024
Beryllium 0.004 <0.0010 <0.0010
Cadmium 0.005 <0.0010 <0.0010
Calcium --- 55 51
Chloride 400 76 58.3
Chromium 0.1 <0.0050 <0.0050
Copper 1 <0.040 <0.040
Fluoride 4 5.8 3.9
Iron 0.6 <0.10 <0.10
Lead 0.015 <0.0025 <0.0025
Magnesium 150 21 12
Manganese 0.1 0.037 <0.010
Mercury 0.002 <0.00045 <0.00045
Nickel 0.1 <0.030 <0.030
Nitrate + Nitrite, Total 
(as N)

10 <0.10 <0.10
Nitrogen, Total (as N) 10 0.54 0.84
pH (standard units) 6.5 - 8.5 7.75 7.98
Potassium --- 15.0 9.0
Selenium 0.05 <0.0050 <0.0050
Silver 0.1 <0.0050 <0.0050
Sodium --- 290 210
Sulfate 500 210 180
Thallium 0.002 <0.0010 <0.0010
Total Dissolved Solids 1000 820 750
Uranium, Total 0.03 0.0074 0.0069
WAD Cyanide 0.2 <0.010 <0.010
Zinc 5 <0.020 <0.020

Burro Spring

Description
Burro Spring      

Week 1
Burro Spring      

Week 4



NDEP FORM 0190
Sample Location Brian Spring

Reference 
Value

 (mg\L)
Name of NV Certified WETLAB WETLAB
Lab Reference # 23110382-003 23120005-004
Sample Date 11/10/2023 11/29/2023
Lab Test Date 11/20/2023 12/7/2023
Sampled By JE JE
Alkalinity, Bicarbonate --- 130 130
Alkalinity, Total (as --- 130 130
Aluminum 0.2 <0.050 <0.050
Antimony 0.006 <0.0025 <0.0025
Arsenic 0.01 0.017 0.018
Barium 2 <0.020 <0.020
Beryllium 0.004 <0.0010 <0.0010
Cadmium 0.005 <0.0010 <0.0010
Calcium --- 24 24
Chloride 400 20 21.1
Chromium 0.1 <0.0050 <0.0050
Copper 1 <0.040 <0.040
Fluoride 4 0.73 0.77
Iron 0.6 <0.10 <0.10
Lead 0.015 <0.0025 <0.0025
Magnesium 150 3.5 3.7
Manganese 0.1 <0.010 <0.010
Mercury 0.002 <0.00045 <0.00045
Nickel 0.1 <0.030 <0.030
Nitrate + Nitrite, Total 10 3.4 3.2
Nitrogen, Total (as N) 10 3.5 3.3
pH (standard units) 6.5 - 8.5 7.68 7.74
Potassium --- 4.0 4.3
Selenium 0.05 <0.0050 <0.0050
Silver 0.1 <0.0050 <0.0050
Sodium --- 52 52
Sulfate 500 22 23
Thallium 0.002 <0.0010 <0.0010
Total Dissolved Solids 1000 250 230
Uranium, Total 0.03 <0.0050 <0.0050
WAD Cyanide 0.2 <0.010 <0.010
Zinc 5 <0.020 <0.020

Description Brian Spring Brian Spring



NDEP FORM 0190
Sample Location

Referenc
e Value
 (mg\L)

Name of NV Certified WETLAB WETLAB
Lab Reference # 23110382-008 23120005-008
Sample Date 11/10/2023 11/29/2023
Lab Test Date 11/20/2023 12/7/2023
Sampled By JE JE
Alkalinity, --- 110 110
Alkalinity, Total (as --- 110 110
Aluminum 0.2 <0.050 <0.050
Antimony 0.006 <0.0025 <0.0025
Arsenic 0.01 0.0054 0.0058
Barium 2 <0.020 <0.020
Beryllium 0.004 <0.0010 <0.0010
Cadmium 0.005 <0.0010 <0.0010
Calcium --- 6.3 6.7
Chloride 400 15 15.4
Chromium 0.1 <0.0050 <0.0050
Copper 1 <0.040 <0.040
Fluoride 4 0.41 0.46
Iron 0.6 <0.10 <0.10
Lead 0.015 <0.0025 <0.0025
Magnesium 150 0.72 0.73
Manganese 0.1 <0.010 <0.010
Mercury 0.002 <0.00045 <0.00045
Nickel 0.1 <0.030 <0.030
Nitrate + Nitrite, Total 10 2.2 2.2
Nitrogen, Total (as N) 10 2.2 2.2
pH (standard units) 6.5 - 8.5 7.51 7.6
Potassium --- 1.2 1.7
Selenium 0.05 <0.0050 <0.0050
Silver 0.1 <0.0050 <0.0050
Sodium --- 62 63
Sulfate 500 19 20
Thallium 0.002 <0.0010 <0.0010
Total Dissolved Solids 1000 210 210
Uranium, Total 0.03 <0.0050 <0.0050
WAD Cyanide 0.2 <0.010 <0.010
Zinc 5 <0.020  

Lower Indian 
Spring Week 1

Lower Indian 
Spring Week 4

Lower Indian Spring

Description



TABLE D1: Compiled Spring Flow Data

Test WW-21-02

SPRING 9/21/2023
11/10/23 to 
11/14/2023

Week of 
11/14/23

Week of 
11/29/2023

North Mud 0.26 2 2 1.5
Mud 0.5 1.5 1.5 3

Springdale (staff gage)1 NMF NMF (1.10) NMF (1.10) NMF (1.10)
Wehrly 4 1 1.5 1.5
Brian 1 2 2 2
Burro NMF NMF NMF NMF

North Goss 60 75 75 72
Indian Spring 2 3 3 4

Test WW-21-03

SPRING
Week of 
1/23/24

Week of 
1/30/24

Week of 
2/14/24

Week of 
3/11/242

North Mud 1 1 1 1.1
Mud 1.5 1.5 2.5 5.9

Springdale (staff gage) NMF NMF (1.10) NMF (1.10) 30
Wehrly 1 1 2 0.6
Brian 2 1.5 1 1.4
Burro NMF NMF NMF 0.3

North Goss 75 70 80 70.1
Indian Spring 2.5 3 3 3.1

1 = Springdale (staff gage) is located in the main spring discharge pool and measures the pool 
elevation.  Changes in the elevation are reflective of increasing or decreasing spring flow.   Flow 
measurement were difficult in the 2023 and early 2024 configuration.  Starting in March 2024, 
the stable outflow channel cross-section was idenitfied and quarterly measurment will continue 
through 2024-2025. 
2 = Starting in Q1 of 2024 new third party is sampling the springs.  The flow measurment 
strategies were reviewed to collect data at the previously challenging locations. 

NMF = No Measureable Flow: due to a heavily impacted spring area or conditions that are 
poorly conducive to measurment. 
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FIGURE E2
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WATER LEVEL RESULTS: 

E1: MONITOR WELLS  

  





















No data collected post 2/5/2024 (Datalogger Error)
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WATER LEVEL RESULTS: 

E2: VWPS
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