
 

 

SOUTHERN NEVADA WATER AUTHORITY 
100 CITY PARKWAY, SUITE 700 

LAS VEGAS, NV 89106 
 

PRELIMINARY DATA MEMO 
 

June 28, 2011 
 

WELL DEVELOPMENT AND AQUIFER TESTING RESULTS 
TEST WELL SPR7029M2 

SPRING VALLEY, NV 
 

 
Prepared by: James Prieur and Chris Ashinhurst 

 
Introduction 
 
This memorandum presents preliminary data associated with the development and hydraulic 
testing at monitor well SPR7029M2 located in western Spring Valley, NV.  The program was 
conducted between May 17 and 26, 2011 and consisted of development, a step-drawdown test 
and a 120-hr constant-rate aquifer test.  This memorandum includes well construction, regional 
background information and test data including discharge rates, water levels, specific capacity, 
and field water chemistry data.  The field data collected is presented in the form of summary 
tables and graphs in the appendices.   
 
A comprehensive hydrologic analysis report will be prepared for this site, which will present 
hydrologic and water chemistry data, analysis, and results.  Data is provisional and has not been 
processed through the quality control program review. 
 
Background Information 
 
The following background information is provided to orient the reader to the location, well 
construction information, and water-level data for those wells measured as a part of the 
development and testing program.  The site location section is specific to the test and observation 
wells, while the Regional Wells section is specific to the background wells monitored during the 
testing.  The Well Construction section provides an overview of the well construction and 
completion information for all wells monitored. 
 

Site Location 
 
Monitor well SPR7029M2, which was used as the pumping well during hydraulic testing, is 
located on the west side of Spring Valley in White Pine County, Nevada, near Cleve Creek 
(Figure A-1).  It is located 12 miles north of the intersection of U.S. Highway 93 and State Route 
893 in Section 25, T16N R66E.  The approximate surface elevation at the well site is 5,883 feet 
above mean sea level (ft amsl).  One associated observation well, identified as SPR7029M, is 
located 110 feet to the south of SPR7029M2.  Regional and site plan maps depicting the wells 
and spatial orientation are presented in Figures A-1 and A-2.  Coordinate locations and surface 
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and measuring point elevation data for the wells will be finalized in the near future after 
completion of a professional survey.   
 

Regional Wells 
 
Regional background water levels were monitored continuously prior to, during, and after the 
development and testing period at three wells, SPR7030M, SPR7030M2, and 184 N15 E66 
24CD 1.  A shaded relief map with the site and background wells is presented in Figure A-1.  
Wells SPR7030M and SPR7030M2 are located on Cleveland Ranch property approximately 2.1 
miles east-southeast from SPR7029M2.  Well 184 N15 E66 24CD 1 is located approximately 5.0 
miles south of SPR7029M2.  Background water-levels were also monitored regularly throughout 
the testing period at well 391224114293601.  These background wells are completed in the 
basin-fill aquifer.  
 
Continuous water-level data at monitor wells SPR7030M and SPR7030M2 were logged with In-
Situ Hermit 3000 data loggers attached to PXD-261 pressure transducers.  Continuous water-
level data at the well 184 N15 E66 24CD 1 was logged with an In-Situ Level TROLL 700 (30 
pounds per square inch-gage [psig.]) integrated pressure transducer/data logger.  
 
Wells SPR7030M and SPR7030M2 are clustered wells completed in separate boreholes at 
different depths as listed in Table 1 and are spatially located approximately 40 ft apart.  These 
wells are both artesian with the water-levels rising above land surface based on pressure 
measurements taken at the wellhead.  Based on the preliminary calculated water-levels at this 
site, there is an apparent upward hydraulic gradient, with the head level in the well completed in 
the deeper zone (SPR7030M2), approximately 40 ft above land surface, and the head level in the 
shallower zone well (SPR7030M) rising to approximately 30 ft above land surface.  The wells 
have not been professionally surveyed and the approximate 10 ft difference in water level 
elevation is based upon a limited period of record and subject to verification. 
 
Wells SPR7029M and SPR7029M2 are completed at different depths as indicated in Table 1.  A 
professional survey has not yet been performed at the site.  As a result, the vertical hydraulic 
gradient at the site has not been evaluated.  The preliminary water-level data in the shallow zone 
(SPR7029M) indicated an approximate depth to water of 214.00 ft below the reference 
measuring point, and the water level in the deeper zone (SPR7029M2) is 215.71 ft below the 
reference measuring point.  This data is very preliminary due to the limited period of record.  
The hydraulic gradient can be evaluated with greater certainty once a professional survey is 
performed and a longer period-of-record exists at these sites.  

 
Spring Monitoring 

 
Cleveland Ranch South Spring is located approximately 2.1 miles east-southeast from 
SPR7029M2 near SPR7030M and SPR7030M2.  The spring was monitored continuously during 
testing at SPR7029M2.  The manual measurements taken during development and testing 
indicate that the spring discharge rate remained unchanged.  The provisional spring discharge 
rate during this period was 0.133 cfs or 59.7 gpm.  Continuous data has not been processed at 
this time and will be included in the hydrologic data analysis report.  
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Well Construction 
 
Preliminary lithologic logs were prepared by SNWA and are attached in Appendix B for wells 
SPR7029M2 and SPR7029M as Figures B-1 and B-2, respectively.  This information is 
preliminary and is subject to verification by SNWA Staff Geologists.  The borehole and well 
statistics sheets for wells SPR7029M2 and SPR7029M are also attached in Figures B-3 and B-4, 
respectively.  Well construction schematics for wells SPR7029M2 and SPR7029M are attached 
in Figures C-1 and C-2, respectively.  A well construction schematic is not available for the Well 
184 N15 E66 24CD.  Abridged well completion information for the three background wells is 
listed in Table 1.   
 
Geologic data analysis reports have been prepared for SPR7029M and SPR7029M2 as well as 
SPR7030M and SPR7030M2 documenting the drilling program including lithology, drilling 
parameters and well construction attributes (Mace, 2011a and b). 
 

Table 1 
Abridged Background Well Completion Information 

Background Well 
Total Depth 

(ft bgs) 
Completion Casing 

Diameter (in) 
Open Interval 

(ft bgs) 
Aquifer Type 

SPR7029M2 440 12.75 360 - 430 Basin Fill 
SPR7029M 275 4.5 213 – 262 Basin Fill 
SPR7030M 98 4.5 54 - 98 Basin Fill 
SPR7030M2 240 4.5 174 – 237 Basin Fill 

184  N15 E66 24CD 1 -- 12 -- Basin Fill 
391224114293601 -- 6 -- Basin Fill 

 
 
Hydraulic Testing Information 
 
The following test information provides a summary of the activities performed, an overview of 
the equipment used, and specific information related to the development and testing of well 
SPR7029M2.  Procedural information as well as a summary of the results is provided for each 
test.   
 

Site Activities 
 
Well development and hydraulic testing activities were performed from May 17 through 26, 
2011.  The summary of activities is presented below: 
 
May 17 to 18: Developed SPR7029M2 using surging methods. Development was performed at 

sustainable rates ranging from 200 to 800 gallons per minute (gpm). 
 
May 19:   Performed a step-drawdown test at rates ranging from 200 gpm to 825 gpm. 
 
May 21 to 26: Performed a 120-hour constant-rate test on well SPR7029M2 at 500 gpm. 
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May 22: Collected samples from SPR7029M2 at 08:00 for laboratory analysis for a limited 
suite of water chemistry parameters. 

 
May 25:   Collected samples from SPR7029M2 at 10:00 for laboratory analysis for an 

extensive suite of water chemistry parameters. 
 
May 26:   Started collection of recovery data for wells SPR7029M2 and SPR7029M. 
 

Water Level and Field Chemistry Monitoring Overview 
 
Groundwater levels in the pumping and observation wells were recorded during the study period 
using multiple In-Situ Level TROLL 700 integrated transducer/data loggers.  Barometric 
pressure at the site was recorded continuously using In-Situ BaroTROLL integrated 
transducer/data loggers.  A Campbell Scientific CR1000 was used to record water-level data 
from the pumping and observation wells, as well as record barometric pressure, wellhead 
pressure, and continuous field chemistry parameters.   
 
Groundwater levels at background wells SPR7030M and SPR7030M2 were recorded by In-Situ 
Hermit 3000 data loggers and PXD-261 pressure transducers.  At well 184 N15 E66 24CD 1, an 
In-Situ Level TROLL 700 integrated transducer/data logger was used to record water-level data 
continuously.  Well development and testing were performed in accordance with SNWA Field 
Procedure WRP-FOP-006 (SNWA, 2007a).  Manual and continuous transducer data were 
collected throughout the test.  Groundwater field chemistry samples were collected and analyzed 
for pH, conductivity, and turbidity regularly throughout the testing period from well 
SPR7029M2, manually in the form of grab samples, and continuously with a Hydrolab Quanta 
flow-through cell. 
 
A total of at least 3,883,100 gallons (gal) were pumped during development and testing at well 
SPR7029M2.  The flow meter malfunctioned approximately three hours prior to the end of pump 
and surge development.  It is estimated that 100,000 gal of water were discharged during that 
time.  The volume pumped for surge development, was at least 94,300 gal (194,300 gal 
considering the unaccounted for volume).  The volumes pumped for the step-drawdown and 
constant-rate tests were 251,600 and 3,537,200 gal, respectively. 
 

Pump Equipment Description 
 
A Berkeley submersible turbine pump was utilized for the development and testing of well 
SPR7029M2.  The pump consisted of 6x8-in bowls with an intake set at approximately 365 ft 
bgs.  The pump motor was rated at 100 horsepower.  The rating curve for the pump is attached in 
Figure B-5.  Initially, a McCrometer Ultra Mag magnetic flow meter was used during 
development.  The flow meter malfunctioned approximately three hours prior to the end of 
development.  A McCrometer mechanical insertion flow meter was installed prior to 
performance of the step-drawdown test.   
 
The test well transducer was set at approximately 275 ft bgs.  An additional transducer was set in 
the test well prior to performance of the constant-rate test at approximately 340 ft bgs.  Water 
was discharged through approximately 1,000 ft of 10-inch discharge line west-northwest of the 
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test well onto energy dissipation and erosion control material.  The water was allowed to flow 
overland until infiltrating at least 100 ft past the discharge point. 
 

Groundwater Levels 
 
Depth-to-groundwater measurements were obtained using marked reference points.  The 
reference measuring point for the test well was temporary and will only be used for the test.  The 
reference measuring points and static levels prior to the beginning of the step-drawdown and 
constant-rate tests are listed in Table 2.  Data collected from observation wells SPR7030M, 
SPR7030M2, and 184 N15 E66 24CD 1 were used to obtain regional groundwater trends.  
Water-levels collected at 391224114293601 were used to quantify any impact from pumping at 
that site.  Figures D-8, D-9, and D-10 depicts a plot of depth to water versus time for wells 184 
N15 E66 24CD 1, SPR7030M, and SPR7030M2, respectively.  Barometric pressure data 
collected during the test indicated variations during the constant-rate test as pressure fronts 
moved through the area.  Effects from the pressure variations will be evaluated and corrected 
during the data analysis task.  No other outside influences affecting water levels were identified 
during the test.  Transducer data was compared to manual data collected throughout the test 
period.  Preliminary evaluation indicated no significant variations outside of natural barometric 
fluctuations.   
 

Table 2 
Static Depth-to-Water Levels for Test and Background Wells 

Well 
Measuring Point 
(ft above ground 

surface) 

Static Prior to 
Development 

(ft bgs) 

Static Prior to 
Step Test (ft 

bgs) 

Static Prior to 
Constant-rate 

Test  
(ft bgs) 

SPR7029M2 3.49 (temporary) 215.41 215.10 215.05 
SPR7029M 2.00 215.39 215.40 215.37 
SPR7030M 4.03 -29.46 -29.46 -29.52 
SPR7030M2 3.17 -40.31 -40.31 -40.08 

184  N15 E66 24CD 1 1.25 17.21 17.21 17.21 
391224114293601 1.04 207.90 207.35 207.29 
 

 
Well Development 

 
The well was initially developed after drilling using airlifting and dual-swab techniques.  A dual 
swab was used prior to and after placement of the gravel pack. 
 
Test well SPR7029M2 was developed using a pumping and surging technique as part of the 
development and testing program.  The well was pumped at a constant-rate for a short period of 
time (one pumping period)—usually under an hour based upon time and turbidity—and then 
surged five times.  Water level, sand content, turbidity, and flow rates were obtained during the 
pumping period.  Specific capacity (discharge in gallons per minute/drawdown in feet) was 
determined at the end of each pumping period to evaluate well performance and the potential 
need for additional development.  After review of the data, it was determined that development 
was complete after 10 hours of well development. 
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To quantify the effectiveness of development, the drawdown in the well 27 minutes into the 400 
gpm pumping period production rate was matched to the drawdown in the well 30 minutes into 
the 400 gpm pumping period of the step-drawdown test.  The specific capacity of the well 
increased from 20.09 to 26.94 gpm/ft.  This improvement indicates that development was 
effective and increased the specific capacity of the well by 34%.   
 
The turbidity improved from the highest measured value of 467 nephelometric turbidity units 
(NTU) to less than 3 NTU during development.   
 

Step-Drawdown Test 
 
A step-drawdown well performance test was completed on well SPR7029M2 using seven 
different pumping rate intervals ranging from 200 to 825 gpm.  The pumping intervals were 
continuous and ranged from 60 to 90 minutes in duration.  The final pumping rate used was 825 
gpm.  This was with the variable frequency drive (VFD) controller at a rate of 64 Hz (65 is 
maximum), and the gate valve fully opened.  The final pumping rate started at approximately 
840 gpm, then decreased slightly and was run at the rate of 825 gpm.  The final specific capacity 
calculation at the completion of the 825 gpm pumping period was 11.94 gpm/ft.  Figure D-4 
depicts drawdown versus elapsed time during the course of the step-drawdown test.  Figure D-5 
depicts specific capacity versus drawdown.  The specific capacity for each discharge rate was 
calculated at the end of each pumping interval. 
 
Manual data supplemented the transducer data at the end of the step-drawdown test as depicted 
in Figure D-4.  This was due to constrictions in the transducer access tube and wellbore, in that 
the transducer was only able initially to be set in at a depth of approximately 275 ft bgs.  The 
pumping level during the last step at 825 gpm was approximately 287 ft bgs which was below 
the transducer.   
 

Constant-Rate Test 
 
A 120-hour constant-rate test was performed on well SPR7029M2 with a target discharge rate of 
500 gpm.  Log-log and semi-log plots of drawdown versus time derived from the transducer and 
manual data are presented in Figures D-1 and D-2 for SPR7029M2.  A semi-log plot of 
drawdown versus time derived from the transducer and manual data for SPR7029M is presented 
in Figure D-3.  The negative drawdown appears to be the result of natural increase in background 
water levels greater than drawdown induced by the pumping.  Response at SPR7029M resulting 
from pumping SPR7029M2 appears to be minor or have no effect.  Additional evaluation will be 
performed on the dataset.   
 
During the first two minutes of the test, the flow rate was greater than 500 gpm.  The initial high-
flow rate is due to the absence of a check valve above the pump.  Without the check valve it was 
impossible to control the flow rate until the discharge reached the surface where the flow meter 
and gate valve are located.  It took approximately 1.5 minutes for the water to reach the surface 
where the flow rate was restricted and controlled at a constant 500 gpm.  The flow rate was 
stable at 500 gpm, two minutes after startup.  This resulted in excessive temporary drawdown in 
the test well as can be seen in Figures D-1 and D-2.   
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One flow rate adjustment was made during the test.  This occurred approximately 38 minutes 
after beginning the constant-rate test.  The discharge decreased during the initial 38 minutes of 
the test to 490 gpm.  The flow was increased to 500 gpm by decreasing the wellhead pressure 
using the gate valve.  The pressure was decreased from 34 to 32 psi.  This change in production 
rate can be seen as a sudden increase in drawdown in the test well plot depicted in Figure D-1.  
 
Totalizer readings indicated a total volume of 3,537,200 gallons was pumped during the 120-
hour test of well SPR7029M2.  This averages 491 gpm for the duration of the test.   
 
Prior to the constant-rate test, water levels for wells SPR7029M2 and SPR7029M were 
approximately 215.05 and 215.37 ft bgs, respectively.  At the end of the 120-hour constant-rate 
test prior to shutdown, the water level in SPR7029M2 had drawn down to 242.22 ft bgs.  The 
water level in monitor well SPR7029M at the end of the constant-rate test was 215.42 ft bgs. 
 

Recovery Test 
 
Well recovery data was collected at the test and observation wells after completion of the step-
drawdown and the 120-hour constant-rate tests.  For the constant-rate recovery test Level 
TROLL 700 data loggers were reset to collect data logarithmically.  A plot of residual drawdown 
versus log t/t’ (total pumping elapsed time/time since stoppage of pumping) for the test well is 
shown in Figure D-6.   
 
A plot of residual drawdown (ft) versus recovery time (min) for SPR7029M2 is graphically 
displayed in Figure D-7. 
 
As can be seen in this plot, there was a recharge pulse from the water in the pump column 
entering the test well.  This resulted in temporary water level rise in the well of approximately 30 
ft.  This recharge pulse is not seen in the monitor well SPR7029M.   

 
Ground Water Chemistry Results 

 
Two sets of groundwater chemistry samples were collected from well SPR7029M2 for 
comparison.  The first was taken on May 22, 2011, at 08:00 during performance of the 120-hour 
constant-rate test after pumping 1,052,800 gal of water (including pumping during well 
development, step test, and the constant-rate test).  The second was taken on May 25, 2011, at 
10:00 during performance of the 120-hour constant-rate test after pumping 3,233,100 gal of 
water (including pumping during well development, step test, and the constant-rate test).  
Samples were collected in accordance with SNWA Field Procedure WRP-FOP-004 (SNWA, 
2007b).  Samples were collected for analyses of a large suite of parameters, including major 
solutes, minor trace constituents, radiological parameters, and organic compounds, for analysis 
by Southern Nevada Water System (SNWS).  Additional samples were collected for isotope 
analysis.  Results from those analyses have not been received at the time of this report.  Results 
from SNWS are attached in Appendix E, noting that the sample labeled ‘SPR7029M2(A)’ is the 
early sample collected on May 22, 2011, and the sample labeled ‘SPR7029M2’ is the later 
sample taken on May 25, 2011.  Geochemical evaluation of the water chemistry data will be 
performed during the data analysis task and included in the hydrologic analysis report. 
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Summary and Conclusions 
 
Development and testing at Well SPR7029M2 consisted of pump and surge development, a 
seven interval step-drawdown test, and a 120-hour 500 gpm constant-rate test.  The pump and 
surge development occurred over the course of 10 hours and effectively increased the specific 
capacity by 34% to from 20.09 to 26.94 gpm/ft at 400 gpm.  The step-drawdown test data will be 
analyzed during the hydrologic analysis task to provide well loss coefficients.  The constant-rate 
test provided drawdown data that will be analyzed during the hydrologic analysis task, wherein 
estimates of aquifer parameters will be calculated.  These parameters will include specific yield, 
transmissivity, and hydraulic conductivity.  The development and testing was performed in 
compliance with Field Procedure WRP-FOP-006 (SNWA, 2007a).  All data presented in this 
memo is considered provisional and may be revised prior to finalization after quality review.  
 
Drawdown response at SPR7029M from pumping SPR7029M2 at 500 gpm for the duration of 
the constant-rate test appears to either be very minor or have no effect based upon preliminary 
test data.  Analysis of background data and regional trends will be performed to evaluate the 
presence and magnitude of drawdown at the observation well.  Drawdown in the pumping well 
was measured at approximately 27 feet at the end of the constant-rate test.  This value includes 
well losses and does not differentiate or determine the proportion between drawdown caused by 
well and aquifer losses. Specific capacity at the end of the test was approximately 18.4 gpm/ft. 
 
Preliminary simplified analysis of time drawdown data at SPR7029M2 using the Cooper-Jacob 
approximation (Cooper and Jacob, 1946) indicates an approximate transmissivity value of 
16,000 ft2/day.  Using this value, a drawdown of approximately 2.5 ft would be expected at 
SPR7029M, a distance of 110 ft from SPR7029M2, at the end of the test if homogenous and 
isotropic conditions were present with horizontal flow using a simplified Theis forward solution 
analysis (Theis, 1935).  The minimal drawdown, substantially less than 2.5 ft, observed at 
SPR7029M during the test may indicate limited or lack of significant connectivity between 
shallow groundwater and deeper zones penetrated by the pumping well, SPR7029M2.  
Additional testing of longer duration would be needed to further evaluate the relationship 
between SPR7029M and SPR7029M2, vertical flow, anisotropy values, and effect of partial 
penetration. 
 
A comprehensive hydrologic analysis report will be prepared for this site, which will present 
hydrologic and water chemistry data, analysis, and results.  Data is provisional and has not been 
processed through the quality control program review. 
 
CSA/JP/ 
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Figure A- 1  

SNWA Exploratory and Test Wells as of June, 2011 
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Figure A- 2 

Locations of Wells Included in the Hydraulic Testing Program 



 

 

Appendix B 
BOREHOLE, WELL,  

AND PUMP STATISTICS  
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Figure B- 1 

Well SPR7029M2 Preliminary Lithologic Log 
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Figure B- 2 
Well SPR7029M Preliminary Lithologic Log 
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Figure B- 3 

Monitor Well SPR7029M2 Borehole and Well Statistics 
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Figure B- 4 

Monitor Well SPR7029M Borehole and Well Statistics 
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Figure B- 5 



 

 

Appendix C 
WELL COMPLETION DIAGRAMS 
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Figure C- 1 

Well Diagram for Monitor Well SPR7029M2 
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Figure C- 2 

Well Diagram for Monitor Well SPR7029M 
 



 

 

Appendix D 
TEST DATA  
SPR7029M2  



 

Preliminary data memo SPR7029M2.docx 
 Appendix D - Page 2 of 6 

 
Figure D- 1 

SPR7029M2 Semi-Log Constant-Rate Drawdown 

 
Figure D- 2 

SPR7029M2 Log-Log Constant-Rate Drawdown 
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Figure D- 3 

SPR7029M Semi-Log Constant-Rate Drawdown 

  
Figure D- 4 

SPR7029M2 Step-Drawdown Test Results 
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Figure D- 5 

SPR7029M2 Step-Drawdown Test Specific Capacity vs. Discharge 

 
Figure D- 6  

SPR7029M2 Constant-Rate Recovery Diagnostic Plot 
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Figure D- 7 

SPR7029M2 Constant-Rate Recovery Semi-Log Plot 

 
Figure D- 8 

184  N15 E66 24 CD1 Background Well 
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Figure D- 9 

SPR7030M Background Well 

 
Figure D- 10 

SPR7030M2 Background Well 



 

 

Appendix E 
WATER QUALITY SAMPLE 

LAB RESULTS 
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