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Karen Peterson Esq

Allison MacKen/Ic et al
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Re Hydrogeology and Numerical Flow Modeling Vol

Kobeh Valley Well Field Data Sum mary Report dated March 2010
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Report entitled Kobeh Valley Well Field Data Summary

Report dated March 2010

To Ms Peterson entitled Koheh Valley Well Field Data Summary Report dated

March 2010

Ms Peterson could you please confirm in writing that you have received the above
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Appendix

Supplemental Information Review of Pumping Distribution

for the Mount Hope Project Kobeh Valley Well Field

Overview

total pumping rate of 7000 gallons per minute gpm is required from the Kobeh Valley Central

Well Field area The modeled well field pumping rate distribution was partitioned among well

points in manner that reflects both actual test well performance in tested areas and

conservative estimates of future well yield from untested areas It has been conservatively

estimated that approximately 10 wells will be sufficient to deliver the desired production water

rate of 7000 gpm including considerations of long-term sustained pumping and the need for

some operational redundancy in order to assure uninterrupted water supply

Table summarizes the proposed well field production well locations Of the ten proposed well

locations five have been tested as of fall 2008 with results presented in Interflow and other

2009

Table Summary of Proposed Wells in the GMI Kobeh Valley Well Field

Well

Location

Proposed

Percent of

Total

Pumping

Rate

Modeled

Base Case

Continuous

Pumping

Rate gpm

Il
Previously

Tested

Location

Test Well

Pumping Rate

gpm

Maximum

Observed

Drawdown

During

Testing

ft

Static

Water

Level

ft bgs

Test Well

Specific

Capacity

gpmlft

PoO

222

11

18

770

1260

Basin Fill

Basin-Fill

No n/a n/a est 85 n/a

Yes 600 33 77 18.2

224 12 840 Basin-Fill No n/a n/a
est 60

65
n/a

226 11 770 Basin-Fill No n/a n/a est 10 n/a

227 11 770 Basin-Fill No n/a n/a est 30 n/a

PoO 11 770 Basin-Fill No n/a n/a est 20 n/a

206 350
Carbonate

Rocks
Yes 1350-1450 30 103 48.3

228

229

560 Basin-Fill Yes 451 76 276 5.9

560 Basin-Fill Yes 490 77 2u2 6.4

220 350
Carbonate

Rocks
Yes 475 101 164 4.7

Total 100 7000

ft bgs feet below ground surface est estimated from nearby wells
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Previous pumping tests were performed at the following locations 206 220 222 228 and 229

All test wells were 8-inch in diameter and were drilled to approximately 1000 feet in depth

Test well diameter was limited to 8-inches by Nevada statues since at the time of exploration

drilling water right permits had not yet been granted to GMI The test well casing diameter

subsequently limited the size of pumps that could be installed for aquifer testing as reflected in

the test pumping rates Table None-the-less it is common practice to install to inch

diameter test wells from which determinations of aquifer properties can be made prior to capital

outlays for larger diameter production wells The well efficiencies of the test wells were

generally low from approximately 25 to 60% owing to the small well diameter 8-inch and well

design/construction use of perforated and louvered casing Details of test well construction

are presented in Interflow and others 2009 The low efficiencies result in higher observed

pumping-well drawdown than would be calculated from hydraulic properties derived from

observation wells Increasing the well diameter from to 12 to 18 inches and use of improved

well casing materials with higher percentages of open area will improve well efficiency and

reduce drawdown in the final production wells by at least 10 to 20 percent

Carbonate-Rock Production Well Sites

Test well 206 completed in carbonate rocks was able to pump in excess of 1400 gpm with

only 30 feet of drawdown in the pumped well Geologists logs from the drilling of test well 206

indicate open cavems in the carbonate rock and it is likely that some large open fractures or

karst features were penetrated The primary zone of water yield in 206 was identified at 320-350

feet below ground surface Interpretation of the drawdown trend indicates that the carbonate

rocks tapped by the well are compartmentalized and although very large pumping rates of

3000-4000 gpm are likely possible for short durations much smaller long-term yields are to be

expected from the 206 area For continuous long-term pumping conservative rate of 350

gpm is anticipated at the location to minimize drawdown in the carbonate block that hosts the

206 site AQTESOLVE HydroSOLVE 2008 analyses using the aquifer testing solution for the

pumping test Interflow and others 2009 suggest 205 feet of drawdown at the end of 44 yr

pumping period at the 350 gpm pumping rate At 350 gpm the pumping water level would

approach but not exceed the producing fracture/conduit zone at the end of the 44 year

pumping

Test well 220 was previously pumped at 475 gpm for days with 101 feet of drawdown

majority of well yield is interpreted to be from limestone formations encountered deep in the

well at 960 to 1000 feet conservative rate of approximately 350 gpm is suggested for the

well to minimize possible effects of compartmentalization and any possible negative effects that

the well may have on the spring and stream hydrology of the Roberts Mountains to the north

Utilizing transmissivity value 3700 feet2/day storage coefficient of 0.00009 the theoretical

drawdown in 100% efficient well would be 66 feet after 44 years In 75% efficient well with

similar conditions approximately 88 feet of pumping-well drawdown would occur Monitoring of

long-term pumping at this site may indicate that additional yield could be supported especially

in consideration of the significant depth of the production zone and ability to accommodated

001716

JA1 882



significant levels of pumping drawdown However pumping costs and potential environmental

impacts may limit production and the 350 gpm rate is suggested given current available data

Basin-Fill Alluvium Production Well Sites

Test wells 228 and 229 are located approximately three-quarters of mile apart in the northern

portion of the proposed Kobeh Valley well field The wells encountered similar basin-fill

materials and both wells performed in similar manner when tested at rates of 451 and 490

gpm respectively Common to both wells is relatively large 200 feet depth-to-water when

compared with test well 222 to the south The large depth-to-water reduces the saturated

thickness of sediments which appear to be more permeable in the upper 100-200 feet based

on geophysical logs surface geophysics and the performance of well 222 Interflow and others

2009 Suggested pumping rates for production wells at the 228 and 229 locations are

modest increase over the pumping rates used for constant rate testing but are reasonable

increase based on available pumping test data Using the forward prediction mode of

AQTESOLVE Hydr0SOLVE 2008 transmissivity value of 3300 feeF/day and storage

coefficient of 0.0018 65 feet of drawdown is predicted in the pumping well after 44 years

assuming 100% well efficiency If the future production well at the 229 site is 75% efficient

approximately 87 feet of pumping-well drawdown would be realized after 44 years without

consideration of well interference

Using the forward prediction mode of AQTESOLVE HydroSOLVE 2008 for well site 229

transmissivity value of 3300 feet2/day and storage coefficient of 0.0018 65 feet of drawdown

is predicted in the pumping well after 44 years assuming 100% well efficiency If the future

production well at the 229 site is 75% efficient approximately 87 feet of pumping well drawdown

would be realized after 44 years without consideration of well drawdown interference from other

nearby wells 206 and 228 The predicted levels of drawdown are reasonable considering the

aquifer zones and saturated thickness of materials at these locations lnterflow and others

2009

Test well 222 is situated approximately miles south of test wells 228 and 229 This well was

tested at 600 gpm and produced only 33 feet of drawdown in the 8-inch pumped well Depth to

water in the well is relatively shallow at 77 feet below land surface factor that likely increases

overall well yield by increasing the saturated thickness of the basin-fill aquifer in southerly

direction in the proposed well field large-diameter 16- or 18-inch production well at this

location should easily produce in excess of 2000 gpm based on the testing performed lnterflow

and others 2009 For long-term continuous pumping approximately 1000 to 11500 gpm

appears to be reasonable assumption Using the forward prediction mode of AQTESOLVE

HydroSOLVE 2008 pumping rate of 1260 gpm rate simulated in Base Case numeric flow

modeling transmissivity value of 12920 feet2fday and storage coefficient of 0.0009 only

40 feet of drawdown is predicted in the pumping well after 44 years assuming 100% well

efficiency If the future production well at the 222 site is 75% efficient approximately 53 feet of

pumping well drawdown would be realized after 44 years without consideration of well

interference
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Untested alluvial well sites can be conservatively assigned pumping rates of 700 to 1000 gpm
based on aquifer testing at the 222 site and assuming similar hydraulic conductivity values as

observed for completed test wells in the alluvium Conditions are expected to be similar at

currently untested sites which are situated in the central and southern portions of the proposed

well field Simulated model pumping for untested alluvial sites ranges from 770 gpm to 840 gpm
in the Base Case scenario

001718

JA1884
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