
SUMMARY COMPLETION LOG FOR RWX214 MW

CEMENT
GROUT

Land

Surface
0.0 to 25 ft ALLUVIUM Sandy gravel with boulders

caliche and yellow clay

998ft

1018 ft

25 to 365 ft LIMESTONE Color ranges from olive to

dark gray intermittent fractures are filled with calcite ex

hibits strong acid reaction Brachiopod fossils observed at 310

ft Trace clay observed near the contact at 365 ft

365 to 840 ft ARGILITIC MUDSTONE Color ranges

from dark gray to black Grades from calcitic to siliceous

with depth Hardness increases from 5-6 with depth corre

sponding with the increased silica content Mudstone is

characterized by calcite filled fracture surfaces throughout

First sustainable water was encountered at 385 ft The air

lifted flow rate increased from approximately gpm to 50

gpm at 700 ft

840 to 1000 ft DOLOMITE Color is predominantly

dark gray with fractures at 850 ft and brecciated zone

from 919 to 933 ft The rock chips exhibit weak HCI

reaction The maximum airlifted flow rate of 100 gpm was

measured at 920 ft

BENTONITE
GROUT

658 ft

5AND
PACK

656 ft

Not to

scake

1040 ft

001892

JA2058Docket 61324   Document 2012-40866
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SUMMARY COMPLETION LOG FOR RWX215 MW

CEMENT
GROUT

1000

340ff

Land

Surface
0.0 to 150 ft WEATHERED LIMESTONE Color is

predominantly light to medium gray with light tan zone from

135 to 145 ft bls Secondary calcite filled veinlets occur from 75

to SOft and at 105 ft his Rock chips display moderate to strong

acid reaction depending on the relative volume of calcite crys

tala.

150 to 1000 ft LIMESTONE Color is predominantly

medium to dark gray with intermittent reddish brown oxi

dized zones beginning at 305 to 910 ft bls Intermittent

layers of breccia clay and subrounded to subangular elas

tic limestone chips indicate possible fault zone from 655

to 870 ft bis This zone is characterized by iron staining

thin clay layers secondary calcite as vein fill and minor

chert layers First sustainable water was encountered at 465 ft

Airlifted discharge rates increased steadily from 33 gallons per

minute at 560 ft up to 97 gallons per minute at 940 ft bla

388ff

412ff

468ff

HENTONITE
GROIJT

390ff

410ff

470ff

S5AND
PACK

990 ft

Not to

scale

1000 ft

001894

JA2060



SUMMARY COMPLETION LOG FOR RWX219 MW

______________
Land

_________ 0.0 to 405 ft SAND AND GRAVEL Stratified layers of

CEMENT

tic ace

clayey and gravelly sands Clasts are of multiple origin but

GROUT predominately of argilic mudstone First sustainable water

cr was encountered at 325 ft bls

2015

9215 ___

aENT0NITE
GROUT

12cy

35815

405 to 960 ft ARGILIC MUDSTONE Light to dark

_______ gray in color Cement grades from calcitic to siliceous with

depth lardness increases from 5-6 with depth corre

sponding with the increased silica content Mudstone is char

________ acterized by calcite filled fracture surfaces throughout bluish

_______ gray clay layer occurs from 645 to 665 ft his Trace sulfides oc

_______
cur inteimittently from 700 to 960 ft his Maximum airlifted dis

charge was measured at 40
gallons per minute at 800 and 960 ft

_______
his

60 5AND
________

OVER ______
SAND ________

978ft 98015 _________

998 ct
960 to 1000 ft LIMESTONE Light to medium gray fine

Not to grained siliceous limestone characterized by calcite filled frac

scale tore surfaces Rock chips exhibit moderate to strong acid reac

tion

001895

JA2061



SUMMARY COMPLETION LOG FOR RWX220 MW

CEI4ENT

GROUT

lOOft

Land

Surface
0.0 to 55 ft INTERBEDDED LIMESTONE AND
CALCAREOIJS MUDSTONE Color of sediments is vari

able including brown reddish brown tan and white Rock chips

display moderate to strong acid reaction

120 ft
.7-

DIAMETER
SCSi 80 Pvc

BENTONSTE
GROUT

6lSft

62GB

SAND
PACK

55 to 950 ft ARGILITIC MUDSTONE Color ranges

from dark gray to black Grades from calcitie to siliceous

with depth Hardness increases from 5-6 with depth corre

sponding with the increased silica content Mudatone is char

acterized by calcite filled fracture surfaces throughout Secondary

mineralization occurs as sulfide coatings in fracture zones at 560

ft 610-640 Il 900 ft and 970 ft First sustainable water was en

countered at 635 ft The maximum airlifted flow rate of 176 gpm
was measured at 980 ft The basal contact is sharp with the under

lying limestone

950 to 1000 ft TD LIMESTONE Massive micritic

limestone from 950 to 1000 ft Strong acid reaction

0.02 SLOTFED
pvc SCREEN

98GB

1000 ft

Not to

Scale

001896

JA2062



SCHEMATIC WELL COMPLETION DRAWING FOR TEST WELL 220T

318-in Bentonite chips from 20 to

610ff bis

114 In SRI gravel pack from 610 to

1000 ft bis

NOTES

This schematic drawing Is not to scale

LS Land Surface

TD Total Depth

als above land surface

bis below land surface

ft feet

in inch

All work was completed in compliance

with Nevada Administrative Code Chapter

534

20 ft by 8.625-in 00 steel casing with

0.125-In louvered screen beginning from

660 through 740 ft

Pump sleeve 8.625-in OD blank steel

casing from 740 to 780-ft bls

20 ft by 8.625-In OD steei casing with

0.125-in louvered screen beginning from

780 through 980 ft

Sediment trap 8.625-in OD blank steei

casing from 1000 to 1020-ft bls

001897

Oft

20 ft

114-in Bentonite chips from to

20-ft bis

14-in nominal ID conductor casing

from2ftaIsto2o ftbls

18-in borehole

Cement grout

13-in nominal borehola

8$25-in OD blank steel casing

2ff als to 660 ft bis

JA2063



it ea W.i Wa fl

418ft

60 SAND
OVER

748ft

L1ENTONITE

GROUT

Not to

scale

SUMMARY COMPLETION LOG FOR RWX222 MW

0.0 to 750 ft SAND AND GRAVEL alluvium with sand

gravel and clay Gravels are subrounded to angular ranging in

up to 50 mm in diameter The sand is coarse grained The clay

is fat and from medium to high plasticity Gravel and sand

zones at 250-305 333-345 365-385 420-650 and 670-

680 are interbedded with or separated by distinctive clay lay

ers between and 30 thick The most distinctive and thickest

clay zones are between 305-333 350-365 385-120and

650-670 First sustainable water was encountered at 160 ft

bls Airlifted groundwater discharge rates increased to over

100 gallons per minute beginning at 440 ft bls The maxi

mum airlifted discharge of 257 gallons per minute was

measured at 760 through 820 ft hIs

750 to 920 ft CLAY fat clay throughout with few thin

intermittent sand and gravel layers

Land

Surface

255 ft

300 ft

CEMENT

GROUT

70ft SZ_

BENTONITE
GROUT

258ft

60 SAND
OVER
SAND

298ft

RENTONITE
GROUT

415ft

750 ft

920ft

001898

JA2064



SCHEMATIC WELL COMPLETION DRAWING FOR TEST WELL 222T

18-in borehole

Cement grout

13-in nominal borehole

8.625-In CD blank steel casing

2ftalsto24oftbls

1/4 In SRI gravel pack from 190 to

880 ft bla

NOTES

This schematic drawing is not to scale

LS-LandSurface
TD Total Depth

ala above land surface

bis below land aurface

ft feet

in Inch

All work was completed in compliance

with Nevada Administrative Code Chapter

534

20ff by 8.625-In CD steel casing with

0.126-in louvered screen beginning from

240 through 380 ft

Pump sleeve 8.625-in CD blank steel

casing from 380 to 420-ft bls

Sediment trap 8.625-in CD blank steel

casing from 860 to 880-ft bis

T.D 880-ft bls

001899

14-in nominal ID conductor casing

from2ftalsto2o ftbls
oft

20ff

114-in Bentonite chips from to

20-ft bla

3/8-in Bentonite chips from 20 to

190 ft bla

20ff by 8.825-in CD steel casing with

0.125-in louvered screen beginning from

420 through 860 ft

JA2065



SUMMARY COMPLETION LOG FOR RWX223 MW

0.0 to 25 ft ALLUVHJM Sandy grave with boulders

CEMENT
cahohe and yellow clay

GROUT ______

100 It

25 to 340 ft WEATHERED MUIDSTONE Coor ranges

174 ft

from olive to dark gray intermittent fractures are filled

with calcite Rock chips exhibit weak acid reaction

BENTONITE ______
GROUT

______
340 to 1000 ft ARCILITIC MUIDSTONIE Color

ranges from daik gray to black distinctive red clay

layer was encountered from 220 to 245 ft Occasional thin

interbedded clay layers were encountered above 305 ft

The mudstone grades from calcitic to siliceous with depth

Mudstone is characterized by calcite filled fracture sur

faces throughout First sustainable water was encountered

at 320 ft The maximum airlifted flow ratc of XXX gallons

600 11 ________
per minute was measured at XXX ft

8SAND
PACK

990ft

1000 ft

1000 ft

Not to

scale

001900

JA2066



SCHEMATIC WELL COMPLETION DRAWING FOR TEST WELL 223T

3/8-In Bentonlte chips from 20 to

330 ft bis

114 In SRI gravel pack from 350 to

1000ff bla

NOTES

This schematic drawing is not to scale

LS Land Surface

TD Total Depth

als above land surface

bls below land surface

ft feet

In Inch

All work was completed in compliance

with Nevada Administrative Code Chapter

534

20ff by 8.625-in DD steel casing with

0.125-in louvered screen beginning from

380 through 520 ft

Pump sleeve 8.625-in OD blank steel

casing from 520 to 560-ft bis

20 ft by 8.625-In 00 steel casing with

0.125-In louvered screen beginnIng from

560 through 980 ft

Sediment trap 8.625-in OD blank steel

casing from 980 to 1000-ft bls

001901

Oft

20ff

1/4-in Sentonite chips from to

20-ft bls

14-In nominal ID conductor casing

from ft ala to 20 ft bls

18-in borehole

Cement grout

13-in nominal borehole

8.625-in OD blank steel casing

2ff ala to 380 ft bls

JA2067



SUMMARY COMPLETION LOG FOR RWX228 MW

CEMENT 0.0 to 1000 ft SAND AND GRAVEL Stratified layers

of clayey and gravelly sands Clasts are of multiple origin

including limestone mudstone and chert Clay layers occur

from to 20 ft 100 to 120 ft 145 to 150 ft 260 to 265 ft

736 to 737 ft and 795 to 797 ft his First sustainable water

104 ft

was encountered at 320 ft his Airlifted groundwater dis

charge rates increased to over 100 gallons per minute be

ginning at 620 ft his and continuing to the total depth of

the borehole The maximum airlifted discharge was meas

ured at 150 gallons per minute at 860 ft his

BENTONI1E
GROUT

396 ft

400ft

60 SAND
OVER
SAND

soo ft 502 ft

BENTONITE

GROUT

890ft
886ft

6OSAND
OVER

SAND

990 ft

Not to

scale

001902

Land

Surface

1000 ft

992 ft

JA2068



SCHEMATIC WELL COMPLETION DRAWING FOR TEST WELL 228T

18-In borehole

13-in nominal borehole

8.625-in OD blank steel casing

2ftalsto400ftbls

1/4 In SRI gravel pack from 350 to

900 ft bis

NOTES

This schematic drawing Is not to scale

LS-Landsurface
TD Total Depth

ala above land surface

bls below land surface

ft feet

in inch

All work was completed In compliance

with Nevada Administrative Code Chapter

534

20 ft by 8.625-in OD steel casing with

0.125-in vertical machine cut screen

beginning from 400 through 600 ft

Pump sleeve 8.625-In OD blank steel

casing from 600 to 640-ft bis

20 ft by 8.625-In OD steel casing with

0.125-in vertical machine cut screen

beginning from 640 through 880 ft

Sediment trap t625-in OD blank steel

casing from 880 to 900-ft bls

T.D 900-ft bls

001903

14-in nominal ID conductor casing

from ft als to 20 ft bls

oft

20 ft

1/4-in Bentonite chips from to

20-ft bis

3/8-in Bentonite chips from 20 to

350 ft bis

Cement grout

JA2069



US SSU VS .S as Wk

890ft

60 SAND
OVER
SAND

SUMMARY COMPLETION LOG FOR RWX229 MW

CEMENT
GROUT

104ff

BENTONITE
GROUT

400 ft

60 SAND
OVER
SAND

500ff

BENTONITE
GROUT

396 ft

502 ft

Land

Surface

992 ft

1000 ft

0.0 to 970 ft SAND AND GRAVEL Stratified layers of

clayey and gravelly sands Clasts are of multiple origin

Clay layers occur at 260 to 280 ft and 720 to 740 ft bls

First sustainable water was encountered at 360 ft hIs

Maximum airlifted discharge was measured at 132 gallons

per minute at 860 ft bls

970 to 1000 ft SJLTSTONE Color is gray with iron

staining beginning at 996 ft hIs Rock chips exhibit fine grained

siliceous siltstone to fine sandstone

001904

886 ft

990 ft

Not to

scale

JA2070



SCHEMATIC WELL COMPLETION DRAWING FOR TEST WELL 229T

18-in borehole

Cement grout

13-In nominal borehole

8.625-In OD blank steel casing

ft ale to 400 ft his

1/4 in SRI gravel pack from 350 to

900 ft bla

NOTES

This schematic drawing is not to scale

LS Land Surface

TD Total Depth

ale above land surface

bls below land surface

ft feet

in inch

All wofk was completed In compliance

with Nevada AdminIstrative Code Chapter

534

20 ft by 8.625-in 00 steel casing with

0.125-In louvered screen beginning from

400 through 600 ft

Pump sleeve 8.625-In 00 blank steel

casing from 600 to 640-ft his

Sediment trap 8.625-in OD blank steel

casing from 880 to 900-ft his

T.D 900-ft bls

001905

14-in nomInal ID conductor casing

from2ftalsto2o ftbls
Oft

Land surface

20 ft

114-in Bentonite chips from to

20-ft bls

3/8-in Bentonite chips from 20 to

350 ft his

20ff by 8.825-In 00 steel casing with

0.125-In louvered screen beginning from

640 through 880 ft

iA2071



Schematic Well Completion Drawing235P
Not to Scale

0.02-

438

001906

.8 5/8-In 0.156-In conductor

casing from 2.5 to 20 ft bis

12.75-in nominal borehole

from to 20 ft bls

4-In Schedule 80 PVC blank

casIng from ft als to 418 ft bls

5/8-in nominal borehole

from 20 ft to 460 ft bls

Land surface

Cement grout

20

lSx 50 lb bags of 3/8-in

Bentonite chips from to 50

ft bis

11 50 lb bags of Bentonite

grout from 20 to 416 ft bis

StatIc Watertable at 326

ft3 of No 60 transItion

sand pack from 415 to 416

ft bls

54x 50 lb bags of No

gravel pack from 416 to

440 ft bls

ft bls

.4-in Schedule so PVC blank

casing from 438 to 458 ft bis

JA2072



SCHEMATIC WELL COMPLETION DRAWING FOR TEST WELL TM-B

114 In Bentonite chips from to

20-ft bls

318-in Bentonite chips from 20 to

XXX ft bis

114 In grave pack from XXX to TI

NOTES

This schematic drawing is not to scale

LS- Land Surface

TD Total Depth

ala above land surface

bls below land surface

ft feet

All work was completed in compliance

wstu Nevada Administrative Code Chapter

534

All gravel pack and cement seals were

emplaced with tremie pipe in an upward
direction

001907

Oft

20 ft

14-In nominal ID conductor casing

from ftais to 20 ftbls

20-in borehole

13-in nominal borehole

8.625-In OD blank steel casing

ft ala to XXX ft bls

8-in nominal ID well slotted casing with

1/8 In louvred slots

520 to 660 ft bls

B-in nominal ID well slotted casing with

1/8 In louvred slots

760 to 980 ft bis

Sediment trap 8.625-in OD blank casing from

980 to 1000-ft bis

T.D 1000 ft bls

JA2073



SCHEMATIC WELL COMPLETION DRAWThTG FOR TEST WELL TFX-2

Static Water Table at 375-ft bls

1/4 in SRI gravel pack from 255 to

1000 ft bls

NOTES

This schematic drawing is not to scale

LS-LandSurface

TD Total Depth

als above land surface

bls below land surface

ft feet

in Inch

13-in nominal borehole

8.825-in OD blank steel casing

ft als to 520ft bis

20 ft by t625-in OD steel casing with

0.125-In mlii slot casing beginning from

520 through 660ff

Pump sleeve 8.625-in OD blank steel

casing from 660 to 760-ft bis

20 ft by 8625-in OD steel casing with

0.125-in mill slot casing beginning from

760 through 980 ft

All work was completed in compliance

with Nevada Administrative Code Chapter

534-

Sediment trap 8.625-In OD blank steel

casing from 980 to 1000-ft bls

T.D 1000-ft bls

001908

14-in nominal ID conductor casing

from ft ala to 20 ft bls

Oft

20 ft

1/4-In Bentonite chips from to 20

-ft bis

3/8-in Bentonite chips from 20 to

255 ft bls

18-in borehole

Cement grout

JA2074
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0.8

0.6

0.4

0.2

0.01

001915

Time miii

0.1 10 100

FALLING HEAD TEST 203M5

Data Set \...\203M5 Falling Head.agt

Date 07/07/09 Time 103935

PROJECT INFORMATION

Company Mcl2
Client General Moly

Project Mount Hope
Location Kobeh Valley

Test Well 209MD
Test Date November 2007

AQUIFER DATA

Saturated Thickness 360 ft

WELL DATA 203M5

Initial Displacement 73.79 ft Static Water Column Height 82.05 ft

Total Well Penetration Depth 82.05 ft Screen Length 50 ft

Casing Radius 0.08333 ft Well Radius 0.25 ft

Gravel Pack Porosity 0.2

SOLUTION

Aquifer Model Confined Solution Method KGS Model

Kr 0.1417 ft/day Ss 2.778E-6 ft

Kz/Kr 0.01

JA2081



0.8

0.4

0.2

0.01

0.6

0.1 10 100

Time mm

WELL TEST ANALYSIS

Data Set .\203t FallinQHead Early Time.agt

Date 07/07/09 Time 104119

PROJECT INFORMATION

Company PiflQ

Client General Moly

Project Falling Head Tests

Location Kobeh Valley

Test Well 203T

Test Date Nov 17 2007

AQUIFER DATA

Saturated Thickness 800 ft

WELL DATA 203T

Initial Displacement 26.02 ft Static Water Column Height 760 ft

Total Well Penetration Depth 760 ft Screen Length 500 ft

Casing Radius 0.333 ft Well Radius 0.5ft

Gravel Pack Porosity 0.2

SOLUTION

Aquifer Model Confined Solution Method KGS Model

Kr O.5019 ft/day Ss 1.25E-13fr1

Kz/Kr 0.0001

001916

JA2082



0.1

001917

Time mm

FALLING HEAD TEST 204P

Data Set ZV ..\204 Falling Head.aqt

Date 07/07109 Time 141352

PROJECT INFORMATION

Company 14fl2

Client General Moly

Project Mount Hope
Location Kobeh Valley

Test Well 204

Test Date November 2007

AQUIFER DATA

Saturated Thickness 450 ft Anisotropy Ratio KzIKr 0.5

WELL DATA 2QfL
Initial Displacement 4.42 ft Static Water Column Height 150 ft

Total Well Penetration Depth 150 ft Screen Length 50 ft

Casing Radius 0.08333 ft Well Radius 0.25 ft

SOLUTION

Aquifer Model Confined Solution Method Bouwer-Rice

0.7264ftJday y010.74ft

JA2083
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10 100

Time Ut

WELL TEST ANALYSIS

Data Set .\206T_DaysboundariesX22o6MD.agt

Date 06/26/09 Time 080732

PROJECT INFORMATION

Company InterFiow

Test Well 206T

AQUIFER DATA

Saturated Thickness ft Anisotropy Ratio Kz/Kr

WELL DATA

Pumping Wells Observation Wells

j3l Name Xft Yft Well Name Xft Yft51
L206T 1843680 14434590 206MD 1843753 144345991

205MD 1846925 14429I41
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Time mm
10 100

FALLING HEAD TEST 209MD

Data Set \...\209MD Falling Head.agt

Date 07/07/09 Time 105114

PROJECT INFORMATION

Company
Client General Moly

Project Mount Hope
Location Kobeh Valley

Test Well 209MD

Test Date November 2007

AQUIFER DATA

Saturated Thickness 360 ft

WELL DATA 209MD

Initial Displacement 91.43 ft Static Water Column Height 360 ft

Total Well Penetration Depth 360 ft Screen Length 50 ft

Casing Radius 0.08333 ft Well Radius 0.25 ft

Gravel Pack Porosity 0.2

SOLUTION

Aquifer Model Confined Solution Method KGS Model

Kr 0.2901 ft/day Ss 5.284E-12 ft

Kz/Kr 0.01

iA2085
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FALLING HEAD TEST 209MS

Data Set .\209MS Falling Head.agt

Date 07/06/09 Time 135324

PROJECT INFORMATION

Company cic
Client General Moly

Project Mount Hope
Location Kobeh Valley

Test Well 209MD
Test Date November 2007

AQUIFER DATA

Saturated Thickness 360 ft

WELL DATA 209MS

Initial Displacement 73.32 ft Static Water Column Height 82.05 ft

Total Well Penetration Depth 82.05 ft Screen Length 50 ft

Casing Radius 0.08333 ft Well Radius 0.25 ft

Gravel Pack Porosity 0.2

SOLUTION

Aquifer Model Unconfined Solution Method KGS Model

Kr 0.3426 ft/day Ss 2.778E-13

KzIKrO.00i

001920
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FALLING HEAD TEST 209MS

Data Set \...\209MS Falling Head_KGS_Model.aqt
Date 06/26109 Time 085952

PROJECT IN FORMATION

Company 92
Client palMoI
Project Mount Hope
Location Kobeh Valley

Test Well 209MD
Test Date November 2007

AQUIFER DATA

Saturated Thickness 360 ft

WELL DATA 209MS

Initial Displacement 73.32 ft Static Water Column Height 82.05 ft

Total Well Penetration Depth 82.05 ft Screen Length 50 ft

Casing Radius 0.08333 ft Well Radius 0.25 ft

Gravel Pack Porosity 0.2

SOLUTION

Aquifer Model Unconfmned Solution Method KGS Model

Kr 0.1977 ft/day Ss 2.778E-13 ft
KzIKr
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Time mm

WELL TEST ANALYSIS

Data Set Z\...\214TOb_wells_alldata.aqt

Date 06/25109 Time 110144

PROJECT INFORMATION

Company lnterFlow

Test Well 222

WELL DATA

Pumping Wells Observation Wells

Well Name ft ft Well Name ft ft

214T 1841371.7914440772.00 215M 1841693.6 144415536

206MS 1843752.8 14434598.8

205MS 1846291.61 4429688.6

SOLUTION

Aquifer Model Confined Solution Method Theis

7021.9ft2/day 0.001922
Kz/Kr1 410.ft
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10 100 1000 1.0E4

Time Ut

WELL TEST ANALYSIS

Data Set F\Final_KobehWellFieldAnalysis\21 5Mrcovery.aqt

Date 06/02109 Time 125634

PROJECT INFORMATION

Company InterFlow

Test Well 222

AQUIFER DATA

Saturated Thickness 550 if Anisotropy Ratio KzfKr

WELL DATA

Pumping Wells Observation Wells

Well Name if if Name if ft

214T 1841371.7914440772.00 215M 1841693.6 14441553.6

213M 1840499.63 4444466.7

214M 1841368.69 14440744.1

SOLUTION

Aquifer Model Confined Solution Method Theis Recovery

3457.8ft2/day S/Sl.lOl

JA2089



1.OE5

WELL TEST ANALYSIS

Data Set F\Final_KobehWellFieldAnalysis\2l5Mrcovery.agt

Date 06/02/09 Time 125552

PROJECT INFORMATION

Company InterFlow

Test Well 222

AQUIFER DATA

Saturated Thickness 550 ft Anisotropy Ratio Kz/Kr

WELL DATA

Pumping Wells Observation Wells

Name ft ft Well Name ft ft51
4T 1841371.7914440772.00 o215M 1841693.6 14441553.6t3

213M 1840499.63 14444466.7

214M 1841368.69 14440744.lh

SOLUTION

Aquifer Model Confined Solution Method Theis Recoyjy

5142.3ft2/day 8/51.311
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001925

4.OE3 8.OE3

Time mm

1.2E4 1.6E4 2.0E4

WELL TEST ANALYSIS

Data Set F\Final_KobehWellFieldAnajyis\2 5Malldata.agt

Date 06/03/09 Time 155330

PROJECT INFORMATION

Company InterFlow

Test Well 222

WELL DATA

Pumping Wells Observation Wells

Well Name Xft Yft WeIlName Xft Yft
214T 1841371.79 14440772.0 215M 11841693.6 144415533

SOLUTION

Aquifer Model Confined Solution Method Theis

6621.1 ft2/day 0.002357

Kz/Kr1 550.tt
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30
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WELL TEST ANALYSIS

Data Set .\22000nstantRate_Smoothed Data.agt

Date 07/07/09 Time 092034

PROJECT INFORMATION

Company InterFlow Hydrology Inc

Test Well fffte

AQUIFER DATA

Saturated Thickness 800 ft Anisotropy Ratio Kz/Kr

WELL DATA

Pumping Wells Observation Wells

Iell Name if if Well Name if
220T 1826782.05 14424795.1 22DM 1826762.37 14 42484j$

SOLUTION

Aquifer Model Confined Solution Method Cooper-Jacob

3704.3 ft2/day 8.609E-5

001926
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WELL TEST ANALYSIS

Data Set FWork\220ConstantRate.agt

Date 06/26/09 Time 101109

PROJECT INFORMATION

Company InterFlow Hydrology Inc

Test Well 220T_Step

AQUIFER DATA

Saturated Thickness 390 ft Anisotropy Ratio Kz/Kr

WELL DATA

Pumping Wells Observation Wells

Well Name if if Well Name if fi
220T 1826689.1814424058.11 220M 1826674.29 14424049j

001 927
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WELL TEST ANALYSIS

Data Set .\2225tep_222MOb.aqt

Date 06/25/09 Time 084429

PROJECT INFORMATION

Company InterFlow

Test Well 222

WELL DATA

Pumping Wells Observation Wells

IWeIlName Xft Yft WeIlName Xft Yft
1844089.33114416322.411 222M 1844072.92 14416342

SOLUTION

Aquifer Model Confined Solution Method Theis

1.292E4ft2/day 0.0008542

Kz/Kr1 PLft
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10

10 100 1000 1.0Et4

WELL TEST ANALYSIS

Data Set F\MayJuneAquiferAnalysis\222ConstantRateTheis.aqt

Date 05/27109 Time 142250

PROJECT INFORMATION

Company InterFlow

Test Well 222

WELL DATA

Pumping Wells Observation Wells

Well Name ft ft Name ft ft
222T l844089.331h4416322.4h 222M h844072.92 14416342.j

SOLUTION

Aquifer Model Confined Solution Method Theis

1.289E4ft2/day 0.001199

KzIKr1 690.ft
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80
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WELL TEST ANALYSIS

Data Set .\223T_CJ_Drawdown.aqt

Date 07/06/09 Time 130337

PROJECT INFORMATION

Corn pany InterFiow

Test Well 223

AQUIFER DATA

Saturated Thickness 600 ft Anisotropy Ratio Kz/Kr

WELL DATA

Pumping Wells Observation Wells

rwell Name ft It Well Name It ft
1223t o223t

SOLUTION

Aquifer Model Confined Solution Method Cooper-Jacob

73.33 ft2/day 0.04418
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WELL TEST ANALYSIS

Data Set C\Documents and Settings\Jack Childress\My Docu ments\223taqt

Date 06/25/09 Time 094213

PROJECT INFORMATION

Company InterFiow

Test Welt 223

WELL DATA

Pumping Wells Observation Wells

Well Name ft ft Name ft ft
223t 0223t

SOLUTION

Aquifer Model Confined Solution Method Theis

51.99ft2/day 0.09376

Kz/Kr1 600Jt
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Time mm

1.2E4

WELL TEST ANALYSIS

Data Set Z\. .\228M_Leaky_Drawdown_and recoveryagt

Date 06/25/09 Time 105803

PROJECT INFORMATION

Company InterFlow fyqroIogyJpc
Test Well 228T_Step

WELL DATA

Pumping Wells Observation Wells

Well Name if if Name if ftj
1839442.56 14431124.4 I228M 1839490.05144311Q

SOLUTION

Aquifer Model Leaky Solution Method Hantush-Jacob

2438.1 ft2/dy 0.005465

1/B 0.001063ff1 Kz/Kr1
550.ft

001932
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20

16

12
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0.1

WELL TEST ANALYSIS

Data Set F\Final_KobehWell FieldAnajysis\228M_Leaky_Filtered aqt

Date 05/27/09 Time 100810

PROJECT UJFORMATION

Company InterFlow Hydrology Inc

Test Well 228T_Step

WELL DATA

Pumping Wells __________
Observation Wells

WelIName Xft Yft WellName Xft Yft
228T 1839532.0224431162.3 L8M 1839591.08 14431 145.9j

SOLUTION

Aquifer Model Leaky Solution Method Hantush-Jacob

2596.ft2/day 0.003111

1/B 0.0006994f1 Kz/Kr0.001

550.ft

001933
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Time mm

WELL TEST ANALYS

Data Set C\Documents and Settings\Jack Childress\My Documents\228TStep.aqt

Date 05/27/09 Time 100512

PROJECT INFORMA11ON

Company InterFlow Hydrology Inc

Test Well 228T_Step

WELL DATA

Pumping Wells Observation Wells

lName Xft Yft LWellName Xft Yft
228T 1539535.30314431865.60 228M

SOLUTION

Aquifer Model Confined Solution Method Theis

2767.5 ft2/day 0.003435

Kz/Kr1 550.ft

JA2 100
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WELL TEST ANALYSIS

Data Set .\229M_dd.aqt

Date 07/06/09 Time 163412

PROJECT INFORMATION

Company InterFiow Hydrology Inc

Test Well 228T_Step

WELL DATA

Pumping Wells Observation Wells

WeliName Xft Yft WellName JXfft Yft
229T 1843061 .43514430607.8 229M 1843077.08j14430638

SOLUTION

Aquifer Model Confined Solution Method Theis

3323.7ft2/day 0.0018

KzIKrL01 550 ft

001935
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Time mm

WELL TEST ANALYSIS

Data Set .\229M_dd_Neuman.aqt

Date 07/07/09 Time 084158

PROJECT INFORMATION

Company InterFlow Hydrology Inc

Test Well 228T_Step

AQUIFER DATA

Saturated Thickness 550 ft

WELL DATA

Pumping Wells Observation Wells

Well Name if if Name if ft

i9T 1843061 .435144306QL 229M 1843077.08h4430638

SOLUTION

Aquifer Model Unconfined Solution Method Neuman

2533.1 ft2/day 0.009727

Sy 0.1122 Kz/Kr0.01065

001936
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WELL TEST ANALYSIS

Data Set F\MayJ uneAquiferAnalysis\229M .aqt

Date 06/22/09 Time 111703

PROJECT INFORMATION

Company InterFlow Hydrology Inc

Test Well T_Step

AQUIFER DATA

Saturated Thickness 550 ft Anisotropy Ratio Kz/Kr

WELL DATA

Pumping Wells Observation Wells

Well Name ft ft Name ft ft
229T 1843061 .43514430607.$ 229M 1843077.08 1443063ä7

SOLUTION

Aquifer Model Confined Solution Method Theis Recoyy

2989.9ft2/day 5/51.212

001937
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WELL TEST ANALYSIS

Data Set FMayJuneAquiferAnalysis\FinaIs\TFX-2 .aqt

Date 06/22/09 Time 111029

PROJECT INFORMATION

Company InterFlow

Client GMI

Location Kobeh Valley

Test Well TFX-2

AQUIFER DATA

Saturated Thickness ft Anisotropy Ratio Kz/Kr

WELL DATA

Pumping Wells Observation Wells

rWil Name ft It Name if It
TFX-2 TFX-2 II

SOLUTION

Aquifer Model Confined Solution Method Cooper-Jacob

56.79 ft2/day _____

001938
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WELL TEST ANALYSIS

Data Set .\TFX-2_Iatetime_drawdowjt
Date 07/06109 Time 105328

PROJECT INFORMATION

Company InterFlow

Client GMI

Location Kobeh Valley

Test Well TFX-2

AQUIFER DATA

Saturated Thickness 360 ft Anisotropy Ratio Kz/Kr

WELL DATA

Pumping Wells Observation Wells

WellName Xft Yft rWŁllName Xft Yft
TFX-2

SOLUTION

Aquifer Model Confined Solution Method Cooper-Jacob

50.12 ft2/day ____

001939
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Cu

In

WELL TEST ANALYSIS

Data Set F\MayJuneAguiferAnalysis\235P_Ob aqt

Date 05127/09 Time 104304

Company InterFlow

Client CMI

Location Kobeh Valley

Test Well TMB

PROJECT INFORMATION

AQUIFER DATA

Saturated Thickness 500 ft Anisotropy Ratio Kz/Kr 0.005

WELL DATA

Pumping Wells Observation Wells

Well Name Xft Yft Name Xft Yft
TM-B 1883279.7 14422152 235P 1883275.2

SOLUTION

14422216

Aquifer Model Confined

105.ft2/day

Solution Method Cooper-Jacob

80.002723
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Time tlt

10

WELL TEST ANALYSIS

Data Set F\MayJ uneAguiferAnalysis\Finals\TM-B_Recovery agt

Date 06/22/09 Time 110907

PROJECT INFORMATION

Company InterFlow

Client GMI

Location Kobeh Valley

Test Well TMB

AQUIFER DATA

Saturated Thickness 500 ft Anisotropy Ratio Kz/Kr 0.005

WELL DATA

Pumping Wells Observation Wells

Well Name It It rWell Name It ft

TM-B 1883279.7 14422152A rn TM-B 1883279.7 L14422152

SOLUTION

Aquifer Model Confined Solution Method Theis Recovery

68.5 ft2/day S/S 0.6102

JA2 107
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WELL TEST ANALYSIS

Data Set Zt .\TSX-2_recovery_Theis.aqt

Date 06/25/09 Time 094619

PROJECT INFORMATION

Company InterFlow

Client GMI

Location Kobeh Valley

Test Well TFX-2

AQUIFER DATA

Saturated Thickness 800 ft Anisotropy Ratio KzIKr

WELL DATA

Pumping Wells Observation Wells

Name Xft Yft Well Name Xft ft

II oNewWell

SOLUTION

Aquifer Model Confined Solution Method Theis Recovery

24.49 ft2/day S/S 2.276

001942
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Figure 46- Pofentlometrlc water level map for the basin-fill aquifer in the Kobeh Valley Well Field area
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Kobeh Valley Well Field Data Summary

8.0 CoNcLusioNs

EMLLC has conducted an extensive drilling program in the northern portion of Kobeh

Valley In total approximately 40 monitor and test wells have been drilled in the

proposed well field and surrounding area Data from the drillingand testing
of these

wells has increased the knowledge base of geologic and hydrogeologic interests

Aquifer testing at thirteen locations has provided information on well yields and

hydraulic properties Additional information provided by this report includes

chemistry data water level information and important potential geologic structures that

may affect groundwater flow paths

The extensive testing program has delineated productive sections of the basin-fill

aquifer and noted compartmentalization in portions of the carbonate aquifer Geologic

maps and cross sections were developed to aid in the understanding of the local geology

and hydrogeology

These data should provide information to help EMLLC and regional land and resource

managers understand the hydrogeologic context of the well field area Information

provided nt this report cal also he used to develop conceptual and numeric models for

estimating the changes in the hydrologic system that may occur from utilizing the water

resources of Koheh Valley

Key findings are summarized below

The geology of the Kobeh Valley Well Field area is complex with multiple

episodes of faulting basin-fill deposition lake formation and disappearance and

volcanic activity

The general structure of the northern well field area south of Roberts Creek is

that of central graben bordered by horst blocks to the west and east Further

east deep rift valley has formed via normal faulting as evidenced from well

logs from 203 and 204

The graben that formed south of Roberts Creek is at least 1000 feet deep at

locations 228T and 222T this basin is filled with basin-fill deposits and

underlying bedrock is presumably the Vinuni Formation shale and clastic

sedimentary rocks as intercepted at 229T

Transmissivity values fur the basin-fill materials in the well field area were

observed to range from between less than 3000 ft2/day to nearly 13000 ft2/day

Storage coefficient estimates for the basin-fill aquifer generally ranged from

approximately 0.0001 to 0.003

InterFlow Hydrology Inc Page 95
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Kobeb Valley Well Field Data Summary

Depths-to-water and estimated transmissivity values appears to increase in

southerly direction from 228T and 229T to 222T This may be due in part to

increased saturated thickness of sand and gravel in southerly direction

Hydraulic properties derived from aquifer testing from well completed in

alluvial materials support completion of the production wells at the tested

locations

rransmissivity of the carbonate rock aquifer can be large but due to boundary

conditions and compartmentalization the aquifer is locally limited in extent

Within the well field area the eastern carbonate block behaves similar to an

aquifer with an average transmissivity of between 6000 and 7000 ft2/day and

storage coefficient of around 0.002 For short pumping durations highly

permeable zones in the carbonate rock such as encountered at 206T display very

high transmissivity values but are not observed to be sustained over the course

of long-term pumping Carbonate rock tapped on the western side of the well

field area 220T has transmissivity of approximately 3700 ft2/day with

storage coefficient of approximately 0.0001

The well field area is bounded to the north by fault related low permeability

barrier condition at the base of the Roberts Mountains This barrier condition is

reflected in static water differentials of approximately 330 feet on either side of

the fault as documented in monitoring wells at 213M and the tower and Middle

Roberts Creek monitoring wells

InterFiow Hydrology Inc Page 96
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Kobeb Valley Well Field Data Summary

REFERENCES CITED

Batu 1998 Aquifer Hydraulics comprehensive guide to Iujdrogeologic data analysis

Wiley-Interscience ISBN 0471185027

Buqo 2007 Mount Hope Project Water Supply Testing Exploration and

Evaluation Consultants Report to General Moly Inc 35 plus appendices

Bouwer 1989 The Bouwer and Rice slug test--an update Ground Water vol 27 no

pp 304-309

Childress J.M and G.C Ferdock 2008 Geologic Map of the Mount hope and Roberts

Mountains Area Eureka County Nevada

Dettinger M.D JR Harrill D.L Schmidt and J.W Hess 1995 Distribution of

Carbonate-Rock Aquifers and the Potential for Development Southern

Nevada and Adjacent Portions of California Arizona and Utah U.S Geological

Survey Waster-Resources Investigations Report 91-4116

Dohrenwend R.C B.C Moring and P.G Schruben 1996 Thickness of Cenozoic

Deposits and the Isustatic Residual Gravity Over Basement in Nevada Nevada

Bureau of Mines and Geology Open File Report 96-2 Plate 2-1

Dohrenwend R.C BA Schell C.M Menges B.C Moring and MA McKittrick 1996

Reconnaissance Photogeologic Map of Young Quaternary and ate Tertiary

Faults in Nevada Nevada Bureau of Mines and Geology Open file Report 96-2

Plate 9-1

Driscoll F.G.1987 Groundwater and Wells Second Edition Johnson Division St Paul

Minnesota 860 pp plus appendices

Fetter C.W 1980 Applied Ilydrogeology Charles Merrill Publishing Co Columbus
Ohio

Finney S.C and B.D Perry 1991 Depositional Setting and Paleogeography of

Ordovician Vinini Formation Central Nevada pp 747-766in Cooper J.D and

Stevens C.H eds Paleozoic Paleogeography of the Western U.S II Pacific

Section Society of Sedimentary Geologists

Finney S.C Perry B.D Emsbo and Madrid R.J 1993 Stratigraphy of the Roberts

Mountains allochthon Roberts Mountains and Shoshone Range Nevada in

Crustal Evolution of the Great Basin and Sierra Nevada Geological Society of

America Guidebook 197-230

InlerFlow uydrology Inc Page 97

001858

JA2024
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Lithologic Log Well No Lower Roberts Creek Monitoring Well LRCMW

Rock Type

Limey CLAY grading to light grey LIMESTONE at

30

Fine Grained Med-gray LIMESTONE wI

LCITE

fractured and oxidized

thin CALCITE vein

fractured and oxidized

220 Fractured DOLOMITE with reddish brown

oxidahon weak HCI reaction 1-125 odor

Light grey fractured DOLOMITE weak HCI

H2S odor

some reddish-brown oxidation minor calcite

vein till stnnger HCI reactinn strong H2S ndor

285 Reddish brown dolomitic ORECCIA weak HC

reaction along H2S odor

Light gray DOLOMITE minor oxidation stong

odor

fractures reddish-brown trace clay

dark gray DOLOMITE

-- fractures oxidation weak HCL reaction trace

dark gray trace calcite veinlets

435 Dark and light grey dolomitic BRECCIA

Dates Logged June 2008 Initials

fractured and oxidized

125 Grey LIMESTONE

01 915 113 121 135 705 84 26

930 65 jg 670J838 46

Di_ 1133 62 55 j_j62 6601 64 51

1142 1202 5T 674 832 51

12.13

1242

13.09

12

1302

1329

f_S
57

ST

56

59

56

58 146

stT
531 137

677

675

690

8.34 53

8351 52

834j

1342 1359

1410 1428

1440 1503

15171 1535

53 53 S2 14 670 836 57

34 35 361 142 662 835 66

34 351 36L 142f 662 835 86

444 42L_39 141658 8.35172

445 Gray DOLOMITE trace CALCITE in veinlets 15461 i5.561 461 61 4.1 14 658 8351 67
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Lithologic Log Well No MRCMW

Dates Logged 81612008 through 8/7/2003 Initials SJ CC KH

Location 559743 14404761 NI 6747 Supervisor Kati Gibler

Depth

From

nterval

Toj

Rock

Sym
Rock Type

25 47I cLAVEY GRAVEL brown 70% sand and

4ctv4gravei 30% plastic greenish yellow clay

.C-j..below
20 ft Saprohte indicated by zone

of relict 1mm amphibole in highly

20 25 weathered siliceous groundmass 13 55

25 45 t.tJ 1358

45 65 cr..
11423

65 85 es DACITE aphanitic siliceous 1441

85 --- groundmass with euhedral amphibole 15 oi

Phen0ch5ts 1mm length 02 toO 5mm
diameter

105 fractures at 59

105 105 CLAYEY GRAVEL stratitied gradss 15 22

3trom pinkish to blueish gray 70%

cr- subangular limestone quartz amphibole

clasts tine to coarse sand and fine gravel

tiV 3o% clay

120

120 130 Efl.E120 MuD5TONE bluish gray gravel sizer

130 140 pieces of mudstone no reaction with Ft Cll

140 145
_____with few sand size limestone

145 150 E-i- very
fine fragments trace calcite 16 33

150 155 samples appear To be wener

Hss 160 1647

160 165 E1 small amount of gravel 16 55

165 170 R- moreconsolidatedMlJDsTONE 1710

170 185 flj3O% coarse sand size tragments

185 190 Ei 1736

190 205 190 gray DOLOMITE some mudstone

205 2o 1_chips are angular and fine gravel to coarsd
19

sand sizs weak reaction to HCI when
210 215

scratched
2001

215 220 2006

220 225 1205 LIMESTONE some clay osidized 20.12

225 230 2042

230 235

235 240

240 245

245 250

250 255

255 260

260 265

265 270

270 275

275 280

280 285 -- fractures chert and limestone

285 290 _____
290 i- dolomite and limestone with clay

295 300 chert

Page of MRC Lithologic Log Created by Kati Gibler
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Drill Time

Start Finish

Wat
Production

Water

Secisecisec

or Quality

PH

rate

Flow

gprn
Set 20 diameter steel casing

1358
--

1421

14.38

14511

15471

1623

1655

1703

17.32

1753

2000
20.05

20.11

2019

2052

78 80 142 545 76 39

205212104

2106121211
212221366A65661 ll9j 1163 78 462

2213r2236t
223612258

22.584 2324j

2325L23.3516062i63ll.8i1164 78 486

23A6423fl -F-f
23.55 00.03

0004J0030J
0031

00.36 5.8 5.65.6 11.41153 529

P501101t _L_ ____--_..--

01 02 0112

01.13 01 31 54 5.41561 11.2 1135 78 549



Lithologic Log Well No RWX- 213B

Depth

Interval

From To

Rock

Sym
Rock Type

..z_CwuuttL ano westnereo siitstone GNAVSL

Light grey fractured DOLOMITE 1/2 diameter chips

20 30

30 45

45 65 r55 Yellowish-brown CLAY psleosot

65 11 60 Light to medeum grey fractured DOLOMITE 3/8

85 105
li/chips

105 125 115
Light grey frsctured DOLOMITE with interminent

125 145
11T1T CALCITE veinlets 3/8 diameter chips

145 165

165 185

185 205 185 Grey to dark grey DOLOMITE intermittent CALCITE

205 225 1veinlets 1/8 diameter chips

225 245

245 265

265 285

285 305 1419

305 325 1435

325 345 340 Dolomitic BRECCIA with light tan clay maIns 1455

345 365 342 Grey to dark grey DOLOMITE trace CALCITE From 1519

365 385
intermittent veintets 1/4 diameter chips

1552

385 405 1626

405 425 1651

425 445 1859

445 465 1931

465 485 485 Dolomitic BRECCIA 2028

485 505 486 Light to dark grey DOLOMITE trace CALCITE 2145

veinlets

505 525 1/J_/ 2231

525 545 1s White very soft chalky CLAY with tight grey 2324

-- --
111CDOLOMITE

545 565 // 527 Grey DOLOMITE trace CALCITE vein tilt occasionalf 0109

565 585 i1/ white CLAY end BRECCIA
0158

585 505 0255

605 525 0347

625 645

645 665

555 585

685 705

705 725

725 745

745 765
flTT74S

Light grey DOLOMITE trace CALCITE

765 785

785 805

t11I
820 840

840 860

860 880 ihi trscture zone with larger CALCITE crystals 1/4

880 900 14diameter

900 j920

20_
940 60 71
960 980

980 1000 9g6 Tan DOLOMITE

Initials EC Cs

Supervisor Brooks

13 14 16 Too muddy to test 21

15 20

Hi
18 18 18 l43i 537 787 17

14 15 16

14 15 16

11 13 110
718

88

133 585 810

133 585810

133 572794

128 545788

126j 539 782

125 538 775

1217512 787

122 512 87

Re calibrating

148 625828

198 625 828

Page of RWX-213B Lithologic Log Created by Kati Gibler
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Dates Logged7/23/2008 through 7/29/2008

nrtnn 14444466 77N 1640499 6311 86397

Drill Time
Water

Production

StartFinishSecSecjSec

Water Quality

PH

Flow

rate

Igpm
2222 2225

Set 202229 2236

0338 0402

0539 0555

0745 0801

0805 0819

O822j 0835

1012 1023

1026 1036

1044 1105

1110 1130

1135 1154

1201 t1220

1228 1239

1243 1254

1402 1413

iiameter steel casing

142Sf

1446

1509I

1538

1622

1644

1711

1925

2009

2102

2208

2306

2357

0145

0243

0333

0420

20

20

25

39

39

39

43

38

33

45

43

0434 0506

0520 0550

0713 0758

0812 0858

0915 0952

1015 1050

1117J 1157

1213 1302

1333 1426

1908 2152

617

5i7
4.4
4444
4j4

1591 616 834 47

liD 618 834 59

179 600 829 75

184 587 829 75

14.1 521 841 75

2208 0058

0114 0303

0315 0530

0655 0925

09471
1138

1210 1354

44
-1

KJLI1I

132

128

164k
1193

511817 89

1127t1_13f 75

513 807 75

1621600 800 75

592846 75

586831 82

1638
.1

18 sao 640 100

1851 2132 1581 571 835 90



Sandy GRAVEL with boulders calicha

and yallow clay

LIMESTONE olive
gray fracturas fillad

with calcita

-- increaaed catcita at 110 minor

oxidation atain stong HCI reaction

310 fossils brachiopoda

335 calcite Glad fractures moderate

oxidation trace clay

Dark gray argilitic MUDSTONE

fossiliferous trace oxidized calcite as

fracture fill

Black MIJDSTONE indurated siliceous

with calcite filled veinlets

700-705 reddish brown fat clay

brecciated from 919-933

Lithologic Log Summary Well No RWX- 214 Monitoring Well

Dates Logged 811412008 8/26/2 008

Location 14440744.194 154flRR RQF RROG

22

22 25

Interval

To
IRock

Flow

Drill Time Water Production Water Quality rateRocklype

Start 1fJisi Sec Seci Sec PH

lnitialsBC EC MT

Rig Supervisor Brooks

13.20 16.45 Set diamete steel casing to 20 bls

25

45

65

85

105

125

65

85

105

125

145

145

165

185

205

225

245

265

165

185

205

225

245

265

285

-- 215 LIMESTONE medium to dark

gray minor oxidation spsrce calcite as

fracture fill

285

305

325

305

325

345

345

365

385

405

365

385

405

425

425 fat clay on tractures

460 461 yellow brown oxidation

1645 1654

1656J 1732

1837 1853

l8.59J1915
2006 20.24

2029 20.45

2052 21.28

21.36fL48

2312 2321

ii

2336 -g- .---

0000

01.001

0248 0325T
03 55 0421L

0435 0510

-- 0736 IL
0742 08 12

0817 08.55 First water unsustainable

002
0950

1042

0937

1037

11.21

1132 1214 -Il fsoi 793

II1224 1312

1320 -- L31

905
1554 1640 J__ 8054

24201J 210j 825

23.06

00-32

0158

kiE4-iiif_
00.24

0142 177 827

0244 1176 823T8
0237 0959 WJTh Li44 471 81TL50
2712A55 fl5513 226 813160

1250

17.02

1645

20A3

151

149

439 7.75

494 7.72

75

60

2057 2339 138 490 782 60

051 fliso349---
0251 0545 133 488 7.81 75

L___m

1024 1142

147

152

486 782

495 775

75

82

---

1749

1s2oj

1910

163

181

505 7721 100

520 771 75

1920 2114 162 522 790 75

2120 2335 161 450 790 75

425

445

465

485

505

525

545

565

465

485

505

525

545

565

585

585

605

625

645

665

605

625

645

665

685

685 700

700

720

740

760

780

800

820

840

860

720

740

760

780

800

820

840

860

880

Fractured DOLOMITE at 850 dark gray

tabular to blocky week HCI reaction

880 900

900 920

920 940

940 960

960 980

980 1000

quartz as vein fill

2340 0101
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Lithologic Log Well No RWX- 219

Dates Logged 8/7/2008 throuoh 8/12/2003 Initials jff

Location 1444mm eQ 1Re71Re 38 8811 18 Rig SupervisorKati Gibler

Rock
Interval

Depth

Sym
From To

Drill

Rock Type

Start

Time

Ftrtishj

Water Production

Sec Sec Sec

Water Quality

PH

Rate

Flow

1gprti

set diameter steel conouctor casing to 213 015

1003

1026

1025

02

1400

1205

gpm water in hole after break in drillingat 245

12 18 First water not sustainable

14 13

1100 230 646 83 13

1448H100 233 664 79

15 10 31 360 11090 224 617 79

15371190 243 615 80
--

1603 193 157 200 233 609 82 16

1425

1435

25 P7
25 45 3.CLAYEY GRAVEL 70%aand and gravel 30% 06 13 ---

65.ç.. plaaticclaymixedwithlithicclastaofquartzite

65 85 c9--6o%sandandgravel 0838 --

85 105 --- 60% sand and gravel with cobbles stratified

105 125
with lenses of clean gravet with cobbles 100-

125 145 fCtAYEY SAND 15% gravel 60% sand 25%

145 165 tf CLAYEY GRAVEL stratified with SANDY CLAY

165 23.1-2 clayey gravel lenses with 23 sandy clay

las 205 5.fC CLAVEY SAND wth gravel stratified in

205 225 Oç.lense5
with SANDY CLAY

225 245 cjf-i.

245 265 CLAY bluish gray

265 285 CLAYEY SAND 65 80% sand and gravel 20

285 305
35% plastic fines

305 325

325 345
.ci. CLAYEY argillaceous SAND 20- 30% plastic

345 365 hSHices
70 80% sand and gravel stratified dark

365 385 GRAVELLY SAND with 15-30% fines gravel

385 405
flclssts are moderately welded gray tuff

405 425 _CDarkgrayargilicMUDSTONE microcrystalline

425 445
Zsilica trace sulfides

445 465 possibly fractured 40% clay

Dark gray argilic MUDSTONE with calcareous

465 485 eeinlets

485 sos Argilic MUDSTONE siliceous microcrystalline

525
_rcalcite filled veinlets

525 545 _.rt ---calcite filled tractures

545 565

665 565
_ZL fractures

ses 605 nn
805 em _.Calcsreous MUDSTONE gray with calcite filled

620 __fractures

620 640 _____MUDSTONE siliceous microcrystalline with

640 660
zdisseminatad sulfide minerelization CALCITE

filled tractures Black film on mud pit

660 680
.t

680 700

700 720
.-rt---5% sulfides

720 740 hardness 5-6 dark slate
gray

740 760 ---conchoidal fracture cherty dolomite

760 780 EE--- softer 770 790 no sulfides 770 600

ThOj
800 820-1 -------- -L

820 840 suIt/des

840 860 gray and black

660 880

860 oo ..rZSiliceous MIJDSTDNE with pynte and calcite

920
_filled veins

9201 940 Calcareous MUDSTONE fine grained black 05451 72 83 86 153 660 84 37

940 960 trace disseminated pynte chalcopynte shaley
06 55 0740 87 87 89 193 84 34

960 980 _Zsandy LIMESTONE or calcareous QUARTZITE 0830 76 73 76 194 84 40

980 1000
_..sand lightgray calcite cement 82 89 68 185660 83 35

1936

20 22

2325

01 49

0519

0753

09 56

1841 140 152 144 155 545 66 21

19.17L 164 167 L167 156 535 66 16

2006 142 142 144 149 542 84 21

2046 153 157 165 148 539 85

2123 152 155 isg 147 547 83 19

22041 149 148 150 147 552 84 20

2310 137 142 140 136 537 84 21

0020 lt.5 123 129 143 566 83 25

012g 168 176 180 148 551 84 17

bs Hammi watered out Switched to rock bit

08 35

1051

1t2 113

88 93

e8 g4

100 100

100 100

110 100
11 01

ioa 139 554

eg 163 596

104

110

185 590

179 592

110 183

110 200 6021222

8u

81

81

82

81

80

1330

1325

14 35

1533

1630

110 130

11 Il

95 84

68 79

89 930034

140 197 604 82

11.5 1gB 604

86 igg 604

78 207 606

82

81

81

98 154 565 86

00 52

27

33

3D

29

29

28

24

26

34

40

32

28

35

30

35

32

01 29

04 14

03 25

04 14

05 01

108

81

99

86

96 103

81 8.6

90 960426

110 151 602

88 151

145

596

100 606

88 151 596

94 150 618

85

84

85

84

84
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Dates Logged 8/7/2008 8/12/2008

Location 14474nQ4 Q4 1F17RR74 2qF saco R4

Lithologic Log Summary Well No RWX- 220

--

Depth Interval

From To

Rock
Rock Type

Drill Time Water Production Water Quality
Flow

rate

Start Finish SeciSeciSec IPH GPM

lnitialsCC KH

Rig SupervisorC Rrnnks

1110 11 36 Set diameter steel conductor casing

20 40

ieo--
6öJ80
80 100

100 120

120

140

160

180

200

220

240

260

140

160

180

200

220

240

260

280

25I4

340 kEE

380

400 r-n
420

440

460

480

500

520 -H
540

280

300

320

340

360

380

400

420

440

460

480

500

520

540

0-55 interbedded LIMESTONE

and DOLOMITE

50 280 Calcareous MIJDSTONE

slightly altered

280 950 Calcareous

MUDSTONE argilic alteration

calcite filled fractures with

increased sulfides

610-640 fractures

fractures

950 1000 LIMESTONE

fractures

560

580

600

620

640

1630 1650

1650 1922

1922 1938

1938 2004

200412020
2020 2046-_1--
2119__21.40

21111 li111 111
21 59 2219

2219 2238

2238 2250

22 spj 2320

2320 23.362T
0032 0058

0058 0124

0124 0212

0212 0233

0233 O303
0303 0333

03.33 0357

9574Pi2Q
04.26 0451

O4510i5

80 231

8.2 429

80 419

0735

07.35

0853

09.36

0853

0936

10.38 13.0 13 Oj 13.0 206 665

1038

1405

1405

1508

70 7.0
73 70

70

72

19.8

192

631

629

1508 1651 77J7976 18 614 81 387

165ijö6
1906 20.14

i1877
2217 2319

76 70 71

74 72 78

81

1T Ti
58 58 5A

146

145

U3
JT

594

591

580

7.8

77

71

7T

415

401

139 478 7.7 530

1Tho.i 56 139 481 7.7 56

00Th01V58156 5.1 fl37754
0117 02.22 49 52 4.8 132 476 7.7 60
0222 0330 4.8 47 4.7 132 465 77 635

04.45 39 34 435 7M 793

0445 0T40 2.7 22 29 142 437 81 115.4

0740 i7
0817 0934

24

22

23 27 460 81

2.8 2.6 160 443 8.0 1178

0934 1117 17 1.6 18 190 452 8.0 1765

660 680

680 700

700 720

720

740

740

760

760

780

780

800

800 820

820 840

840 860

860 880

880 900

900 920

640

660

940

960

980

1000

920

940

960

980 1117 1253 18

The static water level measured by fluid resistiviy curves was 12q Fracture zones were seen in rock chips and or geophysical logs at

560 610-640 790 900 and 970bgs

1.8 18 20 432 8.1 1692
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40

50 150

150 160

160 175

175 180

180 200

200 220

220 240

240 255

255 260

260 280

280 300

300

305 320

320 325

325 330

330 340

340 360

360 380

380 400

400 420

420 440

440 460

460 480

480 500

500 520

535 540

555 560

560 580

580 600

600 620

635 640

640 660

660 680

680 700

700 720

720 740

740 760

750 780

780 800

800 820

820 840

840 860

880 900

900 910 Jt

860 880

ALLUVIUM unconsolidated silt

.Jt\ sand and gravel with 5-10 clayey

SAND and GRAVEL with sandy clay

between 75 85

JCLAY

SAND mostly fine

SAND and GRAVEL fine sand to

mm diameter aubangular gravel

CLAY with SAND and

333-350 GRAVEL and SAND

CLAY

365 385 GRAVEL and SAND

385-420 CLAY

460 GRAVEL and SAND

clay 460-465

clay 485 500

S50-670 CLAY

660 GRAVEL and SAND

725 CLAY

.Jc-

47

1505 11539

Initials KG KH

Rig SupervisorKati Gibler

Lithologic Log Summary Well No RWX- 222

Dates Logged 912/2008 9/17/2008

Location 1441R9 154397542 R77fl cc

Depth Interval

Fromi To

Rockl
Rock Type

Sym

Drill Time
Water

Production
Wat er Quality

Flow

rate

1IFinish SecSec seci TI IPHI GPM
Set 20 steel casing

and GRAVEL

o7s 12q9J IL__
1208 12 15 160 First water

1220 12.43

12.43

1404

14.47

12.50j 18.0

14461 12.0

isi9T 18.0

160 160 19.1 772 7TJ 18.0

11.0

23.0

120 19.3

220 180

442

882

7.6J

88

257

143

15-28 TTflATo 220 600 20J1 576 8.2

1606 16 18

1618 16-221 9.0 90 90 163 753 89 333

1627 1651t 500 17 425 s.f 60

0630 0650 5O 40 40 113 447 83f 692

0708 0712
0712

07 47

0756

0803

074F
07 56 No water test due to caving from 295-305

0803

08.10 40 40 4.0 116 413

0817 0837 70 70 110 124 423 184 ff
08A9 0911 70 60 5.0 126 12
09 06

1220

09 40

1244

No water discharge

Nowaterdischarge

12A7 1259J 24 20 20 1981 414 88 fl40.6

1301

1328

1347

1324 30

13421

14091

3.4 30 1ff721 88J
L221 18 151L55618.a

No water discharge

1.5 r2o 167 593 88

1.0 1.0 154 559 8.7

957

1501

1636

243.2

1415 142J 20

1442 1447 17

1505 1509 15 TOJ 1.0 155 580 87 257.1

1515 1529 27 20 23 158 494 8.7 1286

1532 1644 1.8 2.0 18.6 194 87 1667

1648

1715

1723

17.01

1719

17.38

16

1.8 15

1.8

18

14A

158

653

494

8.8

87

173.1

176.5

17.44 1758 25 18 1.8 1T8 787 86 1475

0636 0700 17 15 1.3 156 656 8.6 200.0

0712 0732

09 vaj- -iie oi ie aic
0953 10.11 JLPJ 15.8 404 8.6 257.1

10.16

10-45

1038

1108

1.2

1.4

1.1

1.2

16.0

17.1

400

409

8.6

8.5

257.1

225.0

11.15 1132 12 1.2 11 163 420 8.5 2571

1139 1156 12 12 1.2 20.5 456 86 2500

--- --- 4.2 176 449 8.8 71.4u-

725-750 GRAVEL and SAND

750 920 CLAY

1502 1700 Tension cable broke at top head

001869

JA2035



Dates Logged 8/11/2008 8/28/2008

Location 14413328 14N 185208165 6267.19

Lithologic Log Summary Well No RWX- 223

40

Depth Interval

From To

Rock
Rock Type

Drill Time Water Production Water Quality
FloW

rate

Start IFinish Sectseclsec PH GPM

Initials CC DS

Rig Supervisor Brooks

Drill and set steel casing to 20 blsALLUVIUM

Highly weathered MUDSYONZE

Argilitic MUOSTONE

Color ranges from dark gray to black

Grades from calcitic to siliceous with

depth Hardness increases from 5-6 with

depth Calcite filled fracture surfaces

intermittent

1833 1952

1955 2145

26430
220 40641j
934 1135tnm
1555 1633

I-

l83J 1925
.1 4-

2057

2244

12

221

410

1010

40 60

60 80

80 i00

120 140

19
160 180

180 200

200 220

no--
240 260

260 280

300

3xflO
320 -T 340

340 360

360 380

380 400

400 420

420 440

440 460

460 480

480 500

500 520

520 540

540 560

560 580

580 600

600 620

620 640

640 660

6607 650

E-E

rz_

65011 655

655 f665
-r80

680 685

685 705

Jzii-t
725 --

2238

155

421

957

1201

15 14

10 10

320 First water

148 414 820 21

T13a 830 30

1205

1445

H439

166 362 --- 38

168 369

175 339

8.09 41

791 43

J_
-- ---ThTtH

765

785

805

825

845

865

885

905

785

805

825

845

865

885

905

925

001870

JA2036
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Lithologic Log Well No RWX- 228

Initials KG DS MT

6409 Rig Supervisor Brooks

Drill Time Water Production
Rock Type

____________________________________________________
Start Finish Sec Sec Sec PH gpm

SILT and cLAY 0730 0810 Set diameter steel conductorcasing

Sandy GRAVEL with SILT clasts 5mm
11 29 12 08

diameter
1210

Gravelly SAND fine grained with 10%
12

gravel

1350 1418

1440

1538

1556

1603

1619

Gravelly SAND trace fines 16 57

minor clay over interbedded sand and 17 31 1750

avel

Coarse SAND

SAND and GRAVEL

few gravel

1902

19 07 1958 First sustainable water 20 9pm

2008 2032 120 130 130 149 500 80 24

2110 110 100 100 125 435 82 29

2153 90 80 90 126 439 81 35

2238 80 80 80 125 429 81 38

2243 2316 80 80 80 127 426 81 38

0028 80 70 80 121 410 81 39

0108 70 60 60 120 406 81

01161 0144 70 70 70 121 413 81 43

0201 0226 80 70 60 124 399 81 43

0303 90 80 70 123 391 82 38

0335 60 60 50 123 400 81 53

0410 60 60 60 122 386 82 50

0444 70 60 60 125 377 80 47

0521 70 60 60 125 377 80 47

31 30 331142 42381 96

10920 31 30 27 154 446 82 102

50% coarse grained send 20% gravel 1920

jGravelIy SAND medium coame 114 23 06 00 Lost circulation Dnlling fluids and water was lost in tractures

diametergravel 10504 1058 30 30 30 141 311 83 100

1107 1144 20 20 20 146 374 86 150

736 737 CLAY 1201 1234 No test circulation blocked

1257 1330 20 30 20 144 291 828 129

1338
-ii

--

--795-79TCLAY 1506 30 30 20 132 318 113

avelly SAND medium to fine grained 15.19 1601 20 20 20 130 316 84 150

diameter angular to subangular gravel
16 10 1643 20 20 20 136 301 84 150

inrty GRAVEL subsngulsrto 1652 20 19 19 136 283 84 155

brounded clasts 112 diameter 35%
18 52 1957 20 21 135 256 84 136

ith medium to coarse sand 55% 10%
clay clasts 2908

2102

2159

2247

23504 _____

2043

21 45

2236

23 35

0036

25 24 25

20 25 20

25 25 25

24 20 20

25 25 24

144 207 86

135 257 85

132 296 85

131 305 84

131 356 85

122

138

120

141

122

Page RWX-228 Condensed Lithologic Log xis

001872

JA2038

Dates Logged 7/30/2008 8/5/2008

Water Quality

CLAY with SAND and few gravel

GRAVEL with SAND 3cm clasts

I-- 145-150CLAY

SAND and GRAVEL

25 cm gravel to coarse sand

F--- oxidized zone

14SAND
and GRAVEL

yellow clasts

-- few 112 to 1-gravel

increased fines

SAND and GRAVEL with CLAY

0048 0223 24 24 24 138 339 86 125



Depth Interval Rocki
Rock Type

From To
Sym

Drill Time Water Production Water Quality
Flow

rate

Start Finish Sec Secj Sec PH GPM
40 ALLUVIUM 0935 1210 Set 20x 14 diameter steel casing

40 60 k-1f SAND coarse poorly graded sub rounded 18 33 19 521

60 so
fe dark gray brown gravel limestone dasts 1954 21 451

801 100 .$i 231600361
100 120 .yL 0036192151

120 140 022010406
140 141 0414 04.28
141 160 GRAVELLY SAND sub-rounded io sub- 0650 09 30

angular ranging from 1/4 to 1/2

160 170 Qçh 0934

170 180 Si GRAVELLY CLAY brown with well graded up td -- 11 35
3/4 angular grdval

180 200 GRAVELLY SAND gray to black sub rounded 11 43 14051

200 220 to sub-angular with some fines day 1410 1sªoj
220 225 ci 1555i16.33

225 240 Cs 1831 19251
--

240 260 --thin CLAY layers to 12thick 1930 12054

260 280 roundedGRAVELuptol 2057122.38

286 300 22.44 0006

300 320 0012 01551 15 14 14 148 414 8.0 213

320 340 smooth rounded up 1o2 0221 104.21 10 10 11 133 807296
340 360 071o0957r 166 362.0 101 377

360 380 1010112001 168 369 81 409

380 400 1751 339j 79 427

400 415 traceclay 1445 16A5
415 420 Q--largerGRAVELuPto23 18451932 131 3501 -- 1459

420 440 ---moreGRAVELwithoccasonaibouldereze 1943 22.1SF 131 345 500

440 460 rocksbitchaffer 2222 1o118j 12.31 352 -- 1523

460 480 7k3 012904051 121342 -- 54.2

480 500 041405.511 144 581

500 520 08.15 10.10j5 16.4378-- 1612

520 540 H015H2091 16 392 -- j714

S40 56o 12.16114351 1811 351 ŁY
560 575 1442 1645 Rig Maintenance

575 580 18501953f
127 399 83 176.1

580 600 Ij1Y 20192238 127 408 83 786

600 620 597CLAY easy drilling EDO toEO5 2252 01.03 125 400 83 81.2

64 660 642 large chips day on fractures 0117 0445 12 245 68

660 680 kjft 070508451 162 535 j_7.2 957

7oo-4 1osT T3 182 407 74 1000

700 770 -CLAYat7OS SILTYCLAY71Dto713 1100 1440 187 407 9Th107i

720 740 1947 141 373 82 1018

740 760 cf-k ---745increasein SAND 7s8CLAY 2001 22101 126 379 83 1180

760 780 2240 0032t 123 350 85 1364

780 800 .5/f 10042103021 11.6 331 8.4 1136.8

bO 820 CLAY at795 60Z and 808 stiff 03101 0445J 11.9 7291 1696

820 840 12 166 410 8.111286

84 860 J1..1GRAVEL.SAND 0911 1242 178 392 81 11385

860 880 11
880 900 SILTY CLAY withsomefine sand 1420 1545 153 Ji2 52 1452

Notes drill chatter observed at 375 387 491 557 57 586 670 679 695 730 748 754 780 795 813 and 879
indicating the presence of cobble size dasts

1254 1412 1751348 81

001873

RWX-228T

Lithologic and Water Production Log

Location E1820441.6 N144311056 initials KHTR
Dates Logged 8-19-2008 through 8-24-2008 Supervisor BrOOkS

JA2039
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General Moly INC DAILY WATER WELL DRILLING LOG 235P

HTRACT WELL NO SATE

LOCAT1CoIFCOOE CONTRAC7SP

3140006

Ehiond

StART OF END OF WEANER

tE
Cold Worn Snow Melt

ELi Er
LITHOLOGICAL BOU NDARIES AND SAMPLES OF FORMATION

DEPTH OF

CONTACIzONE

DRILLING PROCESS DESCRIPTION OF FORMAtiON YIELD REMARKS Inviting Methods

1855-noiodingChengeofBftt

DEPTH SAMPLE fROM TO SPEED

027

Alluvium Light brown sandy silt with some

gravel mostly mudstone RIO 20 with shale

dade gyjraeal to 27 et surfgyypg_

27 50

Ordovician vinini Dark grey highly weathered

mudst one wdh brown oxidized faces

SOlbO

150 195

Ordovician vinuei-Darh grey mudstone

fractured from 100-i 10 with minor quartz

layers

Orasacian mmmi Dark grey to black

mudstsne with trace quartz and possibly

calcde

Ordovician vinini-Dark grey to black

fractured mudntone/shale wiih trace White

mineragojpualz and/or caj7jq

Ordovician vinini Highly mineralized with

calcite ox old faces

Blew on pipe no

water

ickanged at

25 b25198-5gb

595 630

at 620 Fractured

fighter gey in color

600 blew on pipe

vlgpm 620 blew on

iI

630645

Ordovician vinini Dadr grey medstone less

calcde

645-775

Ordourcian vinini Dade grey mudstvrme with

vatying thin layers of quartz and sonic

Calcite

775 785

Drdovician einini-Dade grey to black

mudstone finer Chips almost no

mineralization

785 865

Drdovician Vinini Dade grey mudslone some

pynle asdtrarqgmarts 3g at 860

Al gotz Dade grey

6OI mater865-gao

Ordourciae Vinini-Dade grey mudstone very

fine aitemarpojgyers ofgjrey
Ordoacian Vinini Dade grey and light

mudstnne sonic greer oxidized with

euhedral pryite crystals

Drdovicivn Vinini Black Dade grey hoer

cppg still with subhedfppydle

930-960

960-1120

Discharge is lighter

grey

Black discharge

Jjppr odor again

1120 1140_

1140 1500

..4
Ordovician ViniLjggypstonn

Ordovician Voirv As above

PH 868163SF

884
Bc6mC

pH 8.6 T-63 6F Bc

ii OJ 664mC

l2Dgpmat 1420

PH 841164 iF

Bc 636mG

001876

JA2042



Depthl
Interval

From To
Sym

Rock Type
DrilITime

Water Production

Sec Sec

Wa ter Quality

Start IFfihish PH
fl-r

Drill

Rate

mm/ft

20 4onso1teLWJltJM 1832 1910

20 40 .._MUDSTONE microcrystalline dark grey

40 60 1422

60 80 14.22 1537 3.8

80 100 1537 1645 34

100 120 16451

120 140 --- Lost circulation at 2055 to 445

160_4
180 .hardness increasing chips are 10 to 15

180 200 E__mm --- 1215

200 220 _.veryhard 1215 1439 72

220 240 calcareous 1439 --

240 260 glassy luster calcite veinleta 2t55

260 280 _few shaley partings less calcite 2155 23 13 39

280l300 2304 --

300 320 .rsmatler cuttings Ito mm diameter --- 04 35

320 340 -glassy luster is more prominent less 03.02

340 360 ca careous
0435 --

36o38oE_
380 400 decrease in hardness No HCI reaction 1115

400 420 Z__i 1547

420 440 1547 18.25 79

440 460 1825 2322 149

460j480. 23.22 0220 89

480 500 trace silica 0230 0842 186

500 520 z-tcalcareoushardness5to6 0842 1232 115

520 540 _trace silica 1232 1730 149

540 560 1730 2047 99

560 580 dark grey with calcite 20.47 0022 10

580 600 0022 05381 158

600 620 0538
620 640 ctcompetent 01 02

640 660 it1UZ

660i680 --- 10454
680 700 tzttrace silica fine chips 2mm Ft6 1045

700 720 --

00.034

720 740 hardness 00.03 0630 194

740 760 0630 1530 270

7604 780
15-3047930

120

780 800 19-300036 153

800 820 003603251 8.5

820 840 0325 0653 104

840 860 trace pynte crystals locally 06.53 09 21 7.4

860 880 09.21 1143 7.1

880 9qq 11434 14-38 8.8

900 920 -jl2mm chips trace calcite crystals H5- 1438 1634 58

920 940 l6-342O4S 126

940 960 2045L00.11l j10.3
960 980 00.11 05.40 165

980 1o00.rj 05.40I08.4Y1 14

001877

Summary Lithologic Log Well No TM-B

Dates Logged 10/29/2008 to 11/712008 InItials KG EC CB KH

Location 115 574019E 4395886N6598 Supervisor Kati Gibler

Note No flow rate or water chemistry data were collected due to the use of drilling mud Mud viscosity was held between 50 and 58 seconds

The penetration rate has been calculated in the last column

JA2043
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Summary Lith Log

Lithologic Log Summary Well No TXF-3

Dates Logged 10-4-2008 to 10-7-2008
_______

Location 6740 Zone uS 0673608E 4097707N UTM taken with eTREX

Depth

Interval

Rock

Sym Rock Type Drill Time

Water

Production Water Quality rate

From To Start Finh Sec Sec Sec PH
gp

20

40

60

iW
Wa
120

jjo

160

20

60

80

T56

120

140

Th5

180

sandy SILT with thin interbeds of

GRAVEL

20 ciayey MUDSTONE weathered

fractured grey and tan MUDSIONE_E with iron staining very thin calcite vein ti

at7OEE
135 to 165 transItion zoneto dark

grey

r3MUDSTONE 145 -155 large chips

12.25 1235

Jt79

Installed diameter steel casing

14.25 1432

1434 1440

jjj
52 Th7
1505 1510

1514 1520

1523 1539

180

200

220

280

300

320

340

360

365

385

405

425

445

465

485

505

525

565

585

605

645

660

792-

700

720

740

760

800

820

840

860

200

220

240

--

300

320

340

360

365

380

400

425

445

465

485

505

525

545

585

605

625

g4j

660

680

Z22
720

740

760

780

77
820

840

860

880

.EE1
EEE
DarkgrayargiIiiteMUDSTONE

hardness of silicic cementation trace

secondary iron sulfide crystals as large

Efl
340 minor fat clay in return

3eo to 420 Fracture zone containing

rr._ higher concentrations ot sulfidea

1542 1548

15.51 1557

1600 1606

j-j-
jj
---

1630 1637

1641 1649

1653 17.01

1746 17.57

1803 1806

1806 1814

18 24 1836

Jjj ii JiT j4j f7
ZE

rt.

EErE
r_
-.-z

-E
EIE

EE-E

.-r

DartcgrayMuosTONe hard

---450soSerMUDSTONE

4g5 to 505 softer increased water

-535 to 565 softer increased water

production

hard dark
grey

with microcrystalline

fracturessg

-- pyrite carbonaceous with

microcrystalline quartz

1847 1920 24 26 25 167 988 84 120

1926 1939 29 30 39 16.9 970 85 9.2

1949 2000 168 995 85

2008 2027 165 1044 82

2038 2056 16 17 18 157 1108 846 17.8

2121 21.57 15 17 15 152 1069 84 19.1

2214 2256 15 16 17 155 1091 83 18.6

0034 0046 i- Th F1 16ó ThT
01 00 0113 10 12 14 14.1 1052 8.1 249

0125 0134 24 24 23 144 1016 81 127

01 48

16 05

0200

1628

Drill string stuck

Installed rock bit

at 0200 hrs dislodged pi

See detail log

pe

1628 1639 12 12 12 203 986 7.8 250

1738 0206

EEE

rnz

EE

--- 700 to 740 fractured zone containing

quartz and pyrite veinlets Increased

water
production

02.50 91 .-_ I2L_ J199 92-
0327 0340

06 10 0630 147 369 77 87.4

shaley 755 765 fractured

blocky MUDSTONE with quartz and

pyrite ye in lets

610-515 fractured mudstone

63s-e36QuARTZITE

07 15 07 37 16.3 392 796

07.44 0927 17 422 7.5 75.0

10.03 1029 iTT TT 755

1038 1109 10 10 10 201 487 7.7 300

1128

1239

1323

1230

1320

1358

197

204

471

501

77

7.4

750

738

001879

Initials CB EC KG

Rig Supervisor Kati Gibler

Page

JA2045
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US SAND

PACK

30 to 220 ft LiMESTONE Massive fine grained limestone

with secondary calcite crystals present in fractures Color of rock

chips is variable ranging from predominantly gray to olive and

tan in fracture zones Secondary mineralization occurs as iron

staining and calcite coatings on fracture surfaces at 89 ft 148 ft

and 180 ft bls Rock chips exhibit moderate to strong acid reac

220 to 378 DOLOMITE Light to medium gray fine

grained dolomite characterized by oxidation on fracture surfaces

at 220 if 275 ft 285 ft and 345 ft bls brecciated zone occurs

from 285 to 290 Rock chips exhibit week acid reaction First

sustainable water was cncountered at 245 ft The maximum air

lifted flow rate of 86 gpm was measured at 405 ft

SUMMARY COMPLETION LOG FOR RWXLOWER ROBERTS CREEK MW

0.0 to 30 ft LIMEY CLAY Light gray color Grades to

highly weathered LIMESTONE Rock chips display strong acid

reaction

tion

CEMENT
GROUT

lOOft

BENTONITE
GROUT

256 ft

258 ft

Not to

scale

______
Land

Surface

378 ft

358ft

001881

JA2047



OJ to 65ft CLAYEY GRAVEL brown comprised of

approximately 70% sand and gravel and 30% plastic

greenish yellow clay below 20 fi which grades to

a.saprolite indicated by zone of relict 1mm amphibole in

highly weathered siliceous groundmass Rock chips display

strnng acid reaction

105 to 120ft CLAYEY GRAVEL stratified grades

from pinkish to blueish gray at 105 70% subangular lime

stone quartz amphibole clasts fine to coarse sand and fine

gravel 30% clay

120 to 190ft MIJDSTONE bluish gray mudstone char

acterized by no reaction with HCI with few sand size lime

stone clasts

205 to 300ft LIMESTONE
light gray limestone char

acterized by intermittent zones with oxidized clay bedding

planes at 250 ft bis and chert filled fractures at 280 to 285

ft and 295 to 300 ft bls The maximum airlifted flow rate of

55 gpm was measured at 300 ft

SUMMARY COMPLETION LOG FOR RWXMIDDLE ROBERTS CREEK MW

65 to lOSft DACITE aphanitic felsic groundmass with

euhedral amphibole phenocrysts 1mm length 0.2 to 0.5

mm diameter

CEMENT
GROUT

100ff

BENTONaTE
CROUT

25611

258ff

85410
PACK

2780

______
Laud

Surface

300 ft

190 to 205ft DOLOMITE gray dolomite which exliib

its weak reaction to HCI when scratched

Not to

scale

001882

JA2048



SUMMARY COMPLETION LOG FOR RWXFAR EAST MW

D5ASETER
5CR 80 PVC

aErqToMTE
GROUT

222 ft

____
224 ft

88 SAND
PACK

0.02 SLOnED
PVC SCREEN

284ft

CEMENT

Land

Surface

1000 ft

0.0 to 1000 ft ARGILITIC MUBSTONE Color ranges

from gray to dark gray Grades from ealeitic to siliceous with

depth Hardness increases from to with depth corre

sponding with the increased silica content Mudstone is char

acterized by calcite filled fracture surfaces throughoot First sus

tainable water was encountered at 740 ft The maximum airlifted

flow rate of 14 gpm was measured at 1000 ft

001883

Not to

scale

JA2049



0.0 to 145 ft SAND AN GRAVEL COLLUVIUM

Poorly stratified clayey and gravelly sands Clasts are corn

ct prised primarily of weathered limestone and dolomite

145 to 180 ft SAMDSTONE Fthe grained quartz sand

stone comprised of sub-rounded grains with moderate

quartz cement

_______ 180 to 185 ft Clay Highly oxidized fat clay with sharp

upper and lower contacts

______ 185 to 640 ft ARGILITIC MUDSTONE Color ranges

_______ from gray to almost blade The cement grades from calcitic to

siliceous with depth Hardness increases from 5-6 with

depth corresponding with the increased silica content

________
Mudstone is characterized by calcite filled fracture surfaces

________ throughout

First sustainable water was encountered at 480 ft bls

Maximum airlifted discharge was measured at 57 gallons

_______
per minute at 580 ft hIs prior to formation collapse

COMPLETION LOG FOR RWXFAR WEST MW

Land

Surface

SUMMARY

GROUT

BENTONITE
GROUT

416 ft

aENTONITE
PELLETS

640 ft

001884

JA2050



LS Land Surface

TD Total Depth

als above land surface

bis below land surface

ft feet

SCHEMATIC WELL COMPLETION DIAGRAM FOR TEST WELL 203T

All work completed in compliance with

Nevada Administrative Code Chapter 634

All gravel pack and cement seals emplaced
with tremle pipe In an upward direction

Sediment trap8-in nominal ID blank casing lOft

1230 to 1240 ft bls

001885

Oft

50 ft

Static Water Table at 76-ft bls

16-in nominal ID conductor casing

from ft als to 50 ft bls

20-in borehole

Cement grout

12-In nominal borehole

8-in nominal ID blank casing

2ftals to3zoftbls

gravel pack from LS to TD

NOTES

This schematic drawing Is not to scale

casing with

T.D 1240 ft bls
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SUMMARY COMPLETION AND LITHOLOGIC LOG FOR RWX203 MSMD

WTS1 11

0.0 to 1025 ft VALLEY-FILL DEPOSITS
LACUSTRINE SEDIMENTS VF3 and OLDER
ALLUVIUM VF1 Thick sequence of interbedded lo

cally derived alluvial materials and lacustrine clay and silt

Alluvial units contain coarse to fine-gruined sand and line to

medium-grained gravels in clayey matrix Lacustrine sedi

ments are clay
and silt-rich Clay content ranges front to

95% Clay and silts become hard from 585-630 ft and stiff

from 1010-1015 ft Clasts in alluvium are predominantly

sandstone silistone limestone minor dolomite chert basalt

and tuff clasts Basalt clasts increase near the base of the

sequence 805-1025 fi from to 20% Color variable

black tan green red orange pink and white Moderate to

strong acid reaction

1025 to 1541.5 ft VOLCANIC -TERTIARY BA
SALT VOLI Thick basalt flow sequenec black to dark

gray and predominantly unweathered with minor 5% clay

alteration and traces of calcite mineralization generally in thin

veinlets Secondary mineralization occurs as light blue to

greenish blue opaline material altered to clay locally and white

to clear opaline and calcedonie quartz Traces of iron and

manganese oxides are found throughout Massive from 1025-

1120 ft Vesicular hard and glassy from 120-1145 Ii and

1200-i 350 ft Few to no vesicles from 1350-1445 ft Vesi

des are rounded to flat with local oceunences of clay lining

From 1445-1539.7 ftthe basalt is massive Core began at 1240

ft and several structural elements could be identified lit the

core segments From 1275-1320 ft numerous joints and frac

tures and one fault are present Joints display low to high

angles ranging from 10 -70 mw angle fault occurs at

about 1280 ft and dips at 40 with elickensides on fracture

surfaces and brecciated zones Fracture surfaces are clean

except in the brecciated zones associated with the fault where

crackle textures are filled with calcite opal clay and rounded

to sobangular dusts of basalt Calcite crystals common in

vugs and on drnzy quartz At 1312 ft slickensides are present

on fracture surfaces indicating another possible fault zone but

there is less rlay alteration and fewer fractures At 1393 ft

calcite clay and druzy quartz fillings increase on fracture

surfaces From 1539.7-1541.5 ft transitional zone occurs

with basalt and the underlying cnnglomeratic sediment cnars

ening downward sequence

fiis to 1661 ft TI VALLEY-FILL DEPOSITS

CONGLOMERATE VF3 Fredominantly poorly

sorted poorly to nsoderately-well indurated sediments that

contains clasts that range in size from fine sand to 2-in grav

els to 12-in fragments in expansive clay niatrix Clasts are

prednminantly limestone with lesser quartz-rich tuff black

basalt minor chert and silicified breccia fragments Sediment

is clayey from approximately 1555-1565 ft with some calcite

in the clay and silt At 1647.4 ft the sediment beenmes in

creasingly finer and beenmes moderately to well sorted From

1656-1660 ft is thin bed of pinkish tan freshwater limestone

marl with expansive clays at 1658.8 ft Below 1660 ft the

sante conglomeratic sediment as above persists until 1661 ft

TD

___________
Land

Snrface

CBTP SEAL

SAN PACK

CHIP SEAL

200 ft

400 ft

600 ft

CEtkHINT

GROUT
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BENTONITE
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215ff

220ft
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280ft
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GROUT
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1125 ft
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tI8Sft

1200ff
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0.0 to 55 ft VALLEY-FILL DEPOSITS LACUS
TRINE SEDIMENTS VF3 Thin sequence of locally

derived fluvial and Iaeustrine materials predominantly clays with

lesser ssnd snd line gravels Clay content ranges from 70 to

85% Clays are stiff and hard with calcite component Sands

are generally very fme to fine grained Local gravels occur espe

cially toward lower contact at 55 ft with clasts of basalt crystal

tuff and quartz feldspar porphyry Color of sediments is variable

including brown reddish brown tan and white Sediments dis

play moderate to strong acid reaction

55 to 115 ft VALLEY-FILL DEPOSITS OLDER Al

LIJVIUM VF1 Thin sequence of locally derived fluviel

and elluvial materials coarse to fine-grsincd sand and fine to

medium-grained gravels in cleyey matrix Sands comprise up

to 70% decreasing toward base where gravels increase 70%

indicating general fining upward sequence overlain by lacus

trioe lake bed clays Gravel elasts consist predominantly of sand

stone limessone basalt and minor chert elasts Color variable

black ten green red orange pink and white Moderate to strong

acid reaction

115 to 665 ft VOLCAMC TERTIARY BASALT

VOL1 Thiclc basalt flow sequence consisting of massive to

weakly vesicular black to dark gray and light gray basalt flows

Basalts are predominantly unweathered with minor 5% clay

alteration and traces of calcite mineralization generally in thin

veinlets Secondary mineralization occurs as red iron oxide coat

ings pale blue to greenish blue calcedonic quartz in veinlets with

clay alteration Vesicle content varies 6mm trace to 2% filled

with white to dark gray opaline quartz 1- calcite Traces of iron

and manganese oxides are found throughout Flows are generally

massive with vesicular zones noted from 175 to 230 11 from 360

to 445 ft From 625 to 635 ft zone near the basal contact occurs

where the basalt is altered and/or weathered and consists of pre
dominantly clay

with sand and gravel possibly flow top The

basal contact is sharp with the underlying eonglomeratie acdi

macta

665 to 1305 ft TD VALLEY-FILL DEPOSITS TER
TIARY SILTY SANDSTONE and CONGLOMERATE
TF3 Tbick sequence of silty sandstone or weakly consoli

dated sediments grading downward to clayey and sandy con

glomerate From 665 to 1000 It the sediments consist predomi

nantly of light brown to dark brown fine to medium aand with

silt component with local beds of pebbly sandstone These units

also contain beds of clay and minor gypsum Pebbly beds con

tain cleats of mudatone quartz felpapar porphyry ehert and sand

stone From 1000 ft to TD at 1305 the sequence consists pre

dominantly of brown eonglomeratie sandstone with clay and

sand-rich matrix Below 1035 It the matrix clay content ranges

from 10 to 50% Matrix also contains calcite and gypsum com

ponent possibly as beds within the sequence Coarser sections

contain cleats of mudstone chert quartz feldspar porphyry that

range in size from fine sand to 1-in gravels Moderate to strong

acid reaction

SUMMARY COMPLETION LOG FOR RWX204 MSMD

WT 56 ft

CEM1LNT

GROUT
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SUMMARY COMPLETION LOG FOR RWX205 MSMD

to 80 ft VALLEY-FILL DEPOSITS LACUS
TRINE SEDIMENTS VF3 Thin sequence of lo

cally derived fluvial and laeustrine materials with silts

grading downward into silty gravels clayey sand and sands

and clays at base of the unit Silt-rich sediments from sur

face to 12 ft consist of silty calcareous lake sediments over

lying silty sands with gravel from 12 to 65 ft containing

locally
derived elasts of sandstone mudstonc and quartz

feldspar porphyry to lin in similar silty matrix From 65

to 70 ft bed of clayey sands
separates

the lower interbed

ded section from 70 to 80 ft of sands and ealenreous clay

beds Sands are generally medium-grained Color of sedi

ments is variable including tan to gray-orange and grayish

reds at the base Sediments display tnoderate acid reaction

to 12 ft and weak to no reaction from 12 to 77 if and from

77 to 80 ft strong reaction

80 to 535 ft PALEOZOIC ROCKS DOLOMITE
and ALTERED LIMESTONE CAl Thick unit of

predominantly dolomitic liniestones with silicification and

argillic alteration present Carbonate rocks are generally

argillically altered from 80 to 165 if with siliciftcation in

local zones with silicifled limestone and nudstonea

jasperlitic zones in layers especially from 110 to 140 ft

Carbonates contain marble from 155 to 80 if and become

siltier below 170 ft to the base at 535 if Granular
pyrite

2% occurs from 80 to 210 if locally to 1% from 210 to 340

ft 2-3% from 340 to 400 ft and 1% from 400 to 535 ft

Locally up to 1% calcite veining occurs from 80 to 400 if

with 2-3% from 400 to 535 if Rock becomes more reactive

to acid below 165 ft with silty limestone as predominant

component Locally there are small fractures and shears

especially
toward the base of the unit Color is variable

with dark to light gray and gray brown Acid reaction is

weak to moderate from 80 to 155 ft and moderate to strong

from 155 to 535 if

535 to 790 ft PALEOZOIC ROCKS LIME-

STONES CAl Thick unit of predominantly massive

to crystalline and fossiliferous limestones Limestones are

aigillically altered from 540 to 635 ft with faulted sheared

broken and lesser brecciated zones from 535 to 635 ft and

660 to 670 ft Calcite veining V2 to locally with 10-

15% veining near faulted zones at 590 to 635 ft and 665 to

670 if Secondary mineralization FeOx occurs as to 4%

goethite and hematite from 540 to 690 ft Color is variable

with tan and cream colors gray and light to dark brown

Strong acid reaction

Land

Surface

wT32ft

100 ft

CHIP SEAL

-SAND PACK

CHEP SEAL
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GROUT

SOft

ISENTONITE

CHIPS

391 ft.
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450 It

460 It
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CHIPS

sasrt
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SAND PACIt

640ft

65011
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SUMMARY COMPLETION AND LITHOLOGIC LOG FOR RWX206 MSMD

0.0 to 43 ft VALLEYFILL DEPOSITS OLDER ALLU

CEMENT
VIUM YF1 and LACIJSTRINTE SEDIMENTS VF3 Thin

GROUT sequence of locally derived fluvial and alluvial materials poorly

sorted fine to coarse-grained ssnd fine to medium-grained pebbles in

SOft
silty

and clayey matrix From 0.0 to 35 ft sequence is typical of silty

lakebed sediments Approximately 5% pebbles near the top increas

ing to 30% at 35 ft Pebble clasts are limestone dolomite siltstone

aENTON5TE
GROUT WT96 basalt and quartz porphyry and range in size from 12 to 25 mm in this

interval Celcareous silt constitutes op to 60% of lalcebed sediments

From 35 to 42 ft sediment coarsens and is more typical of fluvial or

alluvial fan deposition Material contains 60% gravels and pebbles up

108 ft CIII SEAL to 16 mm with 20% sand Silt constitutes 20% of interval Basal
clay

113 ft
layer from 42 to 43 ft altered light orange- brown calcareous clay

120 ft

possibly kaolinitic Iron oxides present throughout entire sequence

Color is light brown Strong acid reaction

ft

ito 400 ft PALEOZOIC ROCKS LIMESTONE CAl
190 ft

Thick unit of massive to crystalline limestone Highly fractured con

tains healed breccia zones and hydrothermally altered breecia locally

Secondary mineralization common within fractures goethite hematite

prevalent and localized gossan zones Heavy calcite veining com

mon locally calcite fills
large

fractures Several zones of silieifieation

at 270 to 275 It 320 to 340 ft and at the base from 385 to 400 ft

Probable fault zone at 75 to 95 if 135 to 145 if clay altered with cal

cite veins heavily oxidized bright reddish orange and bright red col

ors Zones also contain healed tectonic breccia with angular frag

I5ENTONITE ments of massive limestone in fme-grained orange strongly oxidized

GROUT
400 ft

matrix Other thinner occurrences of breccias present below 145 ft

and display less alteration Several fault zones at 75 It 260 ft 295 fi

310 ft and 340 ft have clay alteration some sulfide mineralization

cross-cutting calcite veins and calcite fracture-fill Goethite altered

igneous dike cross cuts in unfractured massive zone from 275 to 295

ft Travertine deposits in open fractures/cave at 303 to 307 It may
have been above paleo-water level Below 330 ft to the base of the

500 ft
unit rock is highly argillized and localized marblized From 385 to

400 ft rock is highly fractured argitlized contains copper oxide and

black chalcocite Color is variable gray brown tan white with red

550 ft ill
orange and yellow in the altered horizons Strung acid reaction

Ii

600 ft .U 400 to 800 ft TO PALEOZOIC ROCK DOLOMITIC
610 ft -U 600 ft

MARBLE CAl Thick unit of crystalline marble locally dolo

650 ft

Fl mitic Marble consist of interlocking crystals to 0.5 mm Intervals of

open fractures with lesser alteration than overlying limestone unit Iron

oxide coats fraetere surfaces Lathy porphyry dike cross-cuts dolo

mitic-rnarble horizon at 455 if from 455 to 525 ft rnck is altered by

orange sericite and orange goethitic clay From 525 to 600 ft rock has

open fractures very little alteration or oxidation and white dolomitic

700 ft veins locally Possible fractured fault zone at 600 ft From 600 to 655

ft rock contains to 10% goethite alteration and 2% dolumitic veins

within fractures From 655 to 690 ft fractures are open with very little

alteration Possible fault zone from 690 to 800 ft TO Interval is

brecerated red hematitic stains on fractures white dolomite cross

cutting veins rare yellow coatings on and in dolomite veins and possi
Not to

bly siderite From 758 to 762 ft breccia is healed with calcite bearing

scale 800 ft yellow orange crystals
of what snay be siderite and breecia fragments

are rounded Rock is moderately hard Color variable light to medium
otto

brown orange and white Moderate to strong acid reaction

001889

Land

_______ Surface

100 ft

200 ft

-SAND PACK

300 ft

JA2055



jfl- .e ia wa as __.._

SCHEMATIC WELL DESIGN FOR TEST WELL 206T

NOTES

This schematic drawing is not to scale

LS Land Surface

TD Total Depth

als above land surface

bls below land surface

ft feet

All work to be completed in compliance

with Nevada AdminIstrative Code Chapter

534

All gravel pack and cement seals must be

emplaced with tremie pipe in an upward
direction

ID well slotted casing with

Sediment trapS-in nominal ID blank casing lOft

790 to 800 ft bls

T.D 800 ft bis

001890

Oft

50 ft

Static Water Table at 100-ft bis

16-in nominal ID conductor casing

from ft als to 50 ft bls

20-in borehole

Cement grout

12-In nominal borehole

8-In nominal ID blank casing

2ft als to 140 ft bis

gravel pack from LS to TD

140 to 790 ft bls

JA2056
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SUMMARY COMPLETION LOG FOR RWX213B MW

Land

Surface
0.0 to 55 ft HIGHLY WEATHERED DOLOMITE-

Light gray color Rock chips display moderatc to weak acid

reaction

Color is

strong acid reacpredominantly

tion

CEMENT
GROUT

lOOft

BENTONITE
GROUT

558ft
556ft

618 ft 623 ft

SANS
PACK

958 ft

Not to

scale

60 to 1000 ft DOLOMITE Light to medium gray tine

graised dolomite characterized by calcite filled fracture surfaces

at 115 It 185 II 340 II 485 II 525 ft and 885 ft his Thin brecci

aled zones occur from 340 to 342 and 485 to 486 ft hIs Rock

chips exhibit week acid reaction Dolomite chips change

sharply from gray to light tan at 980 ft bis First sustainable water

was encountered at 425 ft The maximum airlifted flow rate of

100 gpm was measured from 960 through 980 ft

1000 ft
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