
CROW BUTTE RESOURCES, INC.  

86 Crow Butte Road 

P.O. Box 169 (308) 665-2215 
Crawford, Nebraska 69339-0169 (308) 665-2341 - FAX 

September 25, 2000 

U.S. Nuclear Regulatory Commission 
Attention: Mr. Philip Ting, Chief 
Fuel Cycle Licensing Branch 
Division of Fuel Cycle Safety and Safeguards 
Office of Nuclear Material Safety and Safeguards 
Mail Stop T8A-33 
Washington, D.C. 20555-0001 

Re: Source Materials License SUA-1534 
Docket No. 40-8943 
Evaporation Pond 4 Liner Leak 

Dear Mr. Ting: 

On May 19,2000 during routine evaporation pond monitoring of Crow Butte Resources, Inc. (CBR) 
Evaporation Pond 4, conductivity readings from the northwest underdrain indicated a potential pond 
liner leak. CBR has completed repairs to the primary liner on Pond 4 and has flushed the underdrains 
to ensure that any future liner leaks can be detected. Attached is a report describing the mitigative 
actions taken by CBR. Based upon the results of these actions, CBR believes that the leaks have been 
repaired and that Pond 4 may be returned to normal operational status.  

If you have any-questions or require any further information, please do not hesitate to call me at (308) 
665-2215.  

Sincerely, 
CR0 SOURCES, INC.  

Mi a Griffm 
Manag of Envir nmental and Regulatory Affairs 

Attachments: As Stated 

cc: Mr. Steve Collings - CBR, Denver, Colorado 
Mr. William Ford - USNRC, Uranium Recovery Branch 
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Introduction 

On May 19, 2000 during routine evaporation pond monitoring of Crow Butte Resources, Inc. (CBR) 
Evaporation Pond 4, conductivity readings from the northwest underdrain indicated a potential pond 
liner leak. As required by License Condition 11.4 of SUA-1534, a sample was collected and 
analyzed for chloride, alkalinity, conductivity, sodium, and sulfate. The results of this sample 
indicated that the concentration of the parameters in the underdrain were similar to the pond 
contents. A second sample confirmed these results. Based upon these results, it was determined that a 
liner leak potentially existed in the northwest comer of Pond 4. As required by License Condition 
12.3, a 30-day report was submitted on June 16, 2000 that discussed analytical data, immediate 
mitigative actions, and the results of those actions. This report provides the final results of actions 
taken by CBR that indicate that the leak in the pond liner has been repaired and the underdrains are 
returned to a condition that will allow the detection of any future liner leaks.  

Liner Repairs 

Upon confirmation of the liner leak on May 19, CBR began to lower the level of Pond 4 by pumping 
water to Pond 3. The initial water level in the pond at the time that the leak was discovered was 6 
feet 11 inches. Concurrently, an immediate visual inspection of the liner in the northwest quadrant of 
the pond was performed. During the inspection, a patch was located that had a poor weld at one 
comer. The patch was located approximately one foot above the water level in the pond at the time 
the leak was detected. On June 7, 2000, Serrot International performed repairs on the patch.  

As noted in the 30-Day Report, water was transferred from Pond 1 to increase the Pond 4 water level 
following completion of repairs. The sample of the underdrain taken on June 14 indicated 
concentrations well above those noted during the previous weekly monitoring. In addition, the 
conductivity in the northeast underdrain increased in the sample taken on June 21. Based upon these 
results, CBR determined that additional liner leaks might have been present near the north end of 
Pond 4. The water level in Pond 4 was again reduced to allow inspection for additional sources of 
leaks.  

On July 31 and August 1, 2000, Serrot International returned to Crow Butte to perform a complete 
visual inspection of Pond 4. The pond level in Pond 4 at the time of the inspection and repairs had 
been lowered to 5 feet 11 inches. The Serrot inspection of the Pond 4 liner identified locations where 
additional repairs were required. The following actions were performed in the areas noted: 

"* A four-inch cut in the liner was located and patched in the southwest comer of the pond.  

" Eight separate fatigue cracks were located in the liner in the center of the northwest side of the 
pond. The fatigue cracks were located from two to four feet above the pond water level. The 
fatigue cracks were patched.
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" Two fatigue cracks were located in the liner on top of the northeast underdrain. The fatigue 
cracks were located from two to four feet above the pond water level. The fatigue cracks were 
patched.  

"° Eight new patches were placed over older patches on the center of the northeast side.  

All patches were 60-mil high-density polyethylene (HDPE) liner material that was welded in place 
and vacuum tested for integrity.  

Pond Monitoring 

Following discovery of the leak, CBR began weekly sampling of the northwest underdrain with 
analysis for alkalinity, chloride, sodium, conductivity, and sulfate as required in License Condition 
11.4. On June 21, CBR also began weekly sampling of the northeast underdrain based upon the 
observed increase in conductivity. Attachment 1 contains copies of the Weekly Evaporation Pond 
Underdrain Analysis forms and the analytical results from the CBR laboratory for the weekly 
samples from June 21 through September 20, 2000. Charts are also included for the northwest and 
northeast underdrains that plot the trends of the weekly analysis for the five indicator parameters.  

In addition to the required weekly analysis for the underdrains, CBR obtained non-routine samples 
from pond monitor well CPM-1 and CPM-2. The pond monitors are completed in the first aquifer 
and are located downgradient of Pond 4 at the fenced restricted area boundary. Samples were 
obtained and analyzed for the indicator parameters on May 24, June 19, July 14, August 10, and 
August 28, 2000 to ensure that there was no indication of leakage in the secondary liner. Analytical 
results were consistent with historical sampling results and are contained in Attachment 2.  

Attachment 3 contains copies of the Commercial Pond Inspection Forms for the period of June 11 to 
September 16, 2000. Water levels in the underdrains were constant during this period with the 
exception of the northwest and northeast underdrains during flushing and pumping activities. There 
was no indication of level changes in the northeast or northwest underdrains that were not directly 
related to underdrain cleanup activities.  

Results of Mitigative Actions 

Based upon the monitoring data, CBR believes that the apparent liner leaks that were detected in the 
northwest and northeast underdrains have been successfully repaired. Serrot International performed 
the repairs and vacuum testing on June 7 and July 31 to August 1, 2000. The ponds have been 
inspected several times to ensure there are no other sources of leaks that were not previously 
identified.  

CBR has flushed and pumped the northwest and northeast underdrains since repairs were completed 
in early August to ensure that the conductivity is low enough to allow CBR to detect any future liner
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leaks. Attachment 4 contains charts for the northwest and northeast underdrains that compares pond 
level with underdrain level and conductivity. The charts cover the period from January 6, 2000 
through September 20 and clearly show the affect of the liner leaks of the underdrains and that the 
efforts to flush the underdrains have been success. The conductivity in the northeast and northwest 
underdrains on September 20 was 3,320 and 17,580 pimho/cm, respectively and is comparatively 
stable. In contrast, the conductivity of the Pond 4 contents on the same date was 141,400 Amho/cm.  
With an action level set at a conductivity of 50 percent of the pond contents, CBR can reliably detect 
an increase from the current conductivity levels in either underdrain should a liner leak develop in 
the future.  

Based upon these results, CBR believes that the liner leak in Pond 4 has been successfully repaired 
and the underdrains returned to operational status. Weekly monitoring has been performed a 
minimum of 14 days following liner repairs as required in License Condition 11.4. CBR has met the 
license criteria as well as that set by NRC by letter dated July 18, 2000 concerning the Pond 4 liner 
leak. Therefore, CBR is returning Pond 4 to routine operational status and will discontinue the 
weekly underdrain sampling and analysis.
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Attachment 1 

Pond 4 Underdrain Analysis



Northeast Underdrain Analytical Results 
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Northwest Underdrain Analytical Results
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CROW BUTTE PROJECT 
WEEKLY EVAPORATION POND UNDERDRAIN ANALYSIS

COMMERCIAL PONDS 

S11POND CONTENTS
u 
R 
T 
H 

P 
0 
N 
D 
I

N.E. UNDERDRAIN

N.M. UNDERDRAIN 

N.W. UNDERDRAIN 

S.E. UNDERDRAIN 

S.M. UNDERDRAIN

S.W. UNDERDRIN _ __ 

S POND CONTENTS / 
0 
U N.E. UNDERDRAIN 3 
T 
H N.M. UNDERDRAIN _ _/ 

P N.W. UNDERDRAIN 3 
0 
N S.E. UNDERDRAIN _ _ _ 

D 

S.W. UNDERDRAIN 4 

P POND CONTENTS rui 
0 
N N.E. UNDERDRAIN 1,_// 
D 

N.M. UNDERDRAIN /4/" N 
U N.W. UNDERDRAIN /17' M 
B S.E. UNDERDRAIN _ _ _ _ 

E 
R S.M. UNDERDRAIN _ _ _ 

4 S.W. UNDERDRAIN 5 

DATE: :i a)L.M 
ACTION LIMIT EXCEEDED?_ 

SAMPLER/ANALYST: (

REMARKS: - ~ ~i Ccy. s



21-Jun-00 
LG/HD 

Alk C1 Cond S- N__a 

mg/L mg/l, ;tmhos mg/L mg/L 

Pond Underdrain # 4 506 7,051 22,300 889 4,809 

NE



Na

mg/L ppm

Pond Underdrain #4 
NW

1,800 38,391 101,200 4,697 28,341 93.6

2 1-Jun-00 
LG/-D

Alk 
mg/L

CL 

mgtL

Cond 
Atmhos

so' 
mg/L

UAOIS
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EEKLY EVAPORATION POND UJERDRAIN ANALYSIS 

UNDERDRAIN WATER INSTRUMENT TEMPERATURE TEMPERATURE CONDUCTIVITY LAB 

COMMERCIAL PONDS DEPTH-INCHES READING "C CORRECTION umhos/cm MEASUREMEN'
N POND CONTENTS S____ -, (1T 
T 

H N.M. UNDERDRAIN 

P N.W. UNDERDRAIN _______ 

0 
N S.E. UNDERDRAIN -,_,\ D 

S.M. UNDERDRAIN _________"__ 

1 S.W. UNDERDRA-IN____\_ \__ 

S POND CONTENTS 

U N. E. UNDERDRAIN _______ T 

H N.M. UNDERDRAIN / "/" ,/ 72-7 " 

P N.W. UNDERDRAIN \ 
0 
N S.E. UNDERDRAIN / 

D 

S N.W. UNDERDRAIN _\ 3; 

S.W. UNDERDRAIN / (," i. - .  P POND coNTENTs IC,• "' 16"- y •iG() 

0 

R N.M. UNDERDRAIN 1 _"' 

U N.W. UNDERDRAIN 1/ Ut) C 
B S.E. UNDERDRAIN /( 1_0 'r I .. .._•j JY •Q O 
R S.M. UNDERDRAIN ___/___-__ 7 ' c•, J• 

DT:REMARKS:>'- 'i+z\io 

ACTION LIMIT EXCEEDED? 

SAMPLER/ANALYST: C(.



Alk cI Cond 0
mg.-L mg2L Mýmhos

Na
me;L mg.L

POND #4 NW 
UNDERDRAIN

1,775 39,175 101,400 4774

28-Jun-00 
LG/HD

29,145



28-Jun-00 
LG/FD

Alk cl 
mg!L mgýL

Cond 
,.hos

SQ, 
M,.;L

Na 

mg.'L

POND#4NE 
UNDERDRAIN

465 6660 21,500 801 4,578



CROW BUTTE PROJECT 
WEEKLY EVAPORATION POND UNDERDRAIN ANALYSIS 

UNDERDRAIN WATER INSTRUMENT TEMPERATURE TEMPERATURE CONDUCTIVITY LAB 
COMMERCIAL PONDS DEPTH-INCHES READING C CORRECTION umhos/cm MEASUREMENT 

N POND CONTENTS '' 7" 
R N.E. UNDERDRAIN 

T .  
H N.M. UNDERDRAIN 

P N.W. UNDEEDRAIN i 
0 
N S.E. UNDERDRAIN 01 
D 

S.M. UNDEEDRAIN 1 
S.W. UNDERDRAIN 3.° 

S POND CONTENTS ' 'i'" 
0 U N.E. UNDERDRAIN 71-__ _, ° /, J• ,_-__ TII H N.M. UNDERDRAIN '7" 710 / .' /7 •______ 
P N.W. UNDERDRAIN 3 
0 
N S.E. UNDERDRAIN 0" 

S M. UNDERDRAIN 7_Z_6_1___8___ 

S.W. UNDERDRAIN /- / o" 
P POND CONTENTS 
0 N N.E. UNDERDRAIN (6 2f •00 /7 1,13 .2- 7 1Z D I , o 

N.M. UNDERDRAIN a 21 40 / I, 1 /, N 
U N.W. UNDERDRAIN c?" "/7yoe /74' (413 5-3__-___ M 
B S.E. UNDERDRAIN 17" , 

R S.M. UNDEDRAIN /I /?,zo 17;" 1,1" _Z 1//i 
4 S.W. UNDERDRAIN 1/" _ .___/__ 

DATE: , 0 4 REMARKS: 
ACTION LIMIT EXCEEDED? 

SAMPLER/ANALYST: c-•



05-Jul-00 
SM/LG

Alk 
mg L

Pond #4 
NW Underdrain

CI Cond 
ja1llhos

938 21,546 62,000

Na 
mg LS0g4I.

2,490 15,655



05-Jul-00 
SM/LG

Alk 
mSA.

Pond #~4 
NE Underdrain

CI 
mg 1.

Cond 
4mihos

550 7,443 24,100

mgiL 

863

Na 
tn&!L 

5,341



CROW BUTTE PROJECT 
WEEKLY EVAPORATION POND UJNDERDRAIN ANALYSIS 

UNDERDRAIN WATER INSTRUMENT TEMPERATURE TEMPERATURE CONDUCTIVITY LAB 

COMMERCIAL PONDS DEPTH-INCHES READING C CORRECTION umhos/cm MEASUREMENT 

N POND CONTENTS_',, 
0 
R N.E. UNDERDRAIN 
T 
H N.M. UNDEEDRAIN 

P N.W. UNDERDRAIN 
0 
N S.E. UNDERDRAIN 

D\ 
S.M. UNDERDRAIN 0" 

U S.W. UNDERDRAIN A" 
_ _ _ 

S POND CONTENTS 91' L\ 0 
U N.E. UNDERDRAIN 's" 1 h Z 
H N.M. UNDERDRAIN 2 -- 0 .-

P N.W. UNDERDRAIN "i 
0 
N S.E. UNDERDRAIN " ________,/ 

D S.M. UNDERDRAIN 4?O13 

S .W. UNDERDRAIN I" I /' ' _______ 

P POND CONTENTS_ ( 5 0 
N N.E. UNDERDRAIN 

N.M. UNDERDRAIN I j\7: L 
U N.W. UNDERDRAIN 6 

m 
E o 

R S.M. UNDERDRAIN ,' t /7'1 ____ 

4 S.W. UNDERDRAIN 6 " 0C ,'''] ______/__ 

DATE: - REMARKS: 'N ,.•-,\_,\ -- c, )Co -, L,

ACTION LIMIT EXCEEDED? 

SAMPLER/ANALYST: Q>\,--



12-Jul-00 
SM/LG

Alk 

Ing L

Pond #4 
NW Underdrain

c' 
igLI

Cond 
tillillos

so4 
mSiL

1,025 22,330 63,600

Na 

mgL

2,753 16,059



12-Jul-00 
SMILG

Alk 
mgL

Pond #4 
NE Underdrain

!UI 
11ILLI

Coiid 
�rnIios

357 2,524 8,610

",g L 

331

Na 
ing!L 

1,652
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wEEKLY EVAPORATION POND uwDERPRAIN ANALYSIS 

UNDERDRAIN WATER INSTRUMENT TEMPERATURE TEMPERATURE CONDUCTIVITY LAB 

COMMERCIAL PONDS DEPTH-INCHES READING C CORRECTION umhos/cm MEASUREMENT 

N POND CONTENTS 

R N. E. UNDERDRAIN 
T 
H N.M. UNDERDRAIN [" 

P N.W. UNDERDRAIN 
0 
N S.E. UNDEDRAIN ___\ 

D 
S.M. UNDERDRAIN '" 

S.W. UNDERDRAIN ,

S POND CONTENTS 57 -. \ L 
N. E. UNDE.DRAIN T\ 

H N.M. UNDERDRAIN ,/ o ,-. /1 . ( 
P N.W. UNDERDRAIN ______ 

0 " 
N S.E. UNDERDRAIN "_b"_-_____' 
D 

S.M. UNDERDRAIN 0 )_ _ _ 

S.W. UNDEDRAIN .- 700 /<' 
_,.___: 

P POND CONTENTS C \ / .2O0 N.E. UNDERDRAIN -7" ) I -
D 

N.M. UNDERDRAIN /,,'• "-g .- ____

N 
U N.W. UNDERDRAIN /0"_ (_ ' 

B S.E. UNDERDRAIN / • I "6 / _-_______ 

R S.M. UNDERDRAIN 226"_./_ tQ0 _200 /I / _______ 

4 11,S.W. UNDEDRAIN _ _ _ \ \ _,,_____ 

DATE:7 IILLLno REM4ARKS: c a- ~)~

ACTION LIMIT EXCEEDED? 

SAMPLER/ANALYST: <i



19-Jul-00 
SM/LG

Akl 
nigi.

Pond #4 
NE Underdrain

C! 
nii L

400 2,770

Cond 

9,570

3ig7L 

370

Na 

mgL 

1,898



19-Jul-00 
SM/LG

Pond #4 
NW Underdrain

Alk CI 
mg . ms L 

1,075 23,309

Cond 

66,600

So? 
mgL 

2,977

Na 
mg L 

17,018



CROW BUTTE PROJECT 
WEEKLY EVAPORATION POND UNDERDRAIN ANALYSIS 

UNDERDRAIN WATER INSTRUMENT TEMPERATURE TEMPERATURE CONDUCTIVITY LAB 

COMMERCIAL PONDS DEPTH-INCHES READING C CORRECTION umhos/cm MEASUREMENT] 

N POND CONTENTS 7jj7 
R N.E. UNDERDRAIN A____ 
T 
H N.M. UNDERDRAIN / 

P N.W. UNDERDRAIN _ _/// 
0 
N S.E. UNDERDRAIN / __ D __ _ __ _ 

S.M. UNDERDRAIN __ 

S.W. UNDERDRAIN ___________ 

S POND CONTENTS 'J"/ 
N.E. UNDERDRAIN Q < 7 /.... _,""____"/ 

H N.M. UNDERDRAIN c/7_____ Y77______ 

P N.W. UNDERDRAIN , ____ 

0 
N S.E. UNDERDRAIN 7/ _" 

D 
S.M. UNDERDRAIN 

3 
S.W. UNDED•RAIN r7" / /- r7cc7 

P POND CONTENTS r s -7/" - - /:2 K/•? 
N N.E. UNDERDRAIN _ "_________)__-____ //' 
D 

N.M. UNDERDRAIN /.. //, 

U N.W. UNDERDRAIN "" / ./ 

B S.E. UNDERDRAIN /7/" ______ /-/ /-• /. .  
E 
R S.M. UNDEDRAIN (')() C 

4 S.W. UNDERDRAIN 5"_ 

DATE: Z:.44~• REMARKS: 

ACTION LIMIT EXCEEDED?_______ 

SAMPLER/ANALYST ;/2,', j, , /



26-Jul-00 
SM/LG

Alk 
mg L

Pond #4 
NW Underdrain

i|1 L

Cond 
-111110c

1,075 19,587 66,200

Na 
rg'Lig/L

3,007 16,867



26-Jul-00 
SM/LG 

Alk CI Cond S04 Na 

ing'L migj I.lnllos rngL nig L 

Pond #4 350 1,921 6,990 279 1,315 

NE Underdrain
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WEEKLY EVAPORATION POND UNDERDRAIN ANALYSIS 

UNDERDRAIN WATER INSTRUMENT TEMPERATURE TEMPERATURE CONDUCTIVITY LAB COMMERCIAL PONDS DEPTH-INCHES READING "C CORRECTION umhos/cm iMEASUREMENT 

N POND CONTENTS ,/ j 0 , 
R N.E. UNDERDRAIN ,/ T ( 

H N.M. UNDED•RAIN / __ 

P N.W. UNDERDRAIN ____ 
O 1' 

N S.E. UNDERDRAIN / 

S.M. UNDERDRAIN ___ 
_ 

S.W. UNDERDRAIN _____" ') 'k) 
S POND CONTENTS 0'/ // 

N 
0U N.E. UNDERDR I.  

H N.M. UNDERDRAIN Yw__________ 
P N.W. UNDERDRAINT3, _ 

0 
N S.E. UNDERDRAIN (,____ 
D 

S.M. UNDERDRAIN /I 
3 
__ /S.W. UNDERDRAIN . , / .  

P POND CONTENTS " "_ 0 
N N.E. UNDERDRAIN 61/ ,,_ 
D 

N.M. UNDERDRAIN .D., , ' / ____. _, _ 

N 
U N.W. UNDERDRAIN (- _____ 

B S.E. UNDERDRAIN /" - /____ /~ ____ 

R S.M. UNDERDRAIN j __________ 

4 S.W. UNDERDRAIN5"___________________ ________ 

DATE: REMARKS: 

ACTION LIMIT EXCEEDED?_____ 

SAMPLER/ANALYST :,' ,t - 4



�K

0

Q 

c-i

CIA

I-

0 
0



02-Aug-00 
SM/LG

Alk 

mg 1.

Pond #4 
NE Underdrain

CI 
Ingl

300 1.182 4,690

Cond
mS 1.

Na 

mg J.  

822170



Alk CI 
mg'L mgL

Pond #4 
NW Underdrain

696 13,123 40,900 1,747 9,588

03-Aug-00 
SM/LG

Cond 
.zmllos mgL

Na 
mgL



CROW BUTTE PROJECT 
WEEKLY EVAPORATION POND UNDERDRAIN ANALYSIS 

UNDERDRAIN WATER INSTRUMENT TEMPERATURE TEMPERATURE CONDUCTIVITY LAB 
COMMERCIAL PONDS DEPTH-INCHES READING C CORRECTION umhos/cm MEASUREMENT 

N POND CONTENTS __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

0 
R N.E. UNDERDRAIN _ __ __ T 
H N.M. UNDERDRAIN _ ____ __-

P N.W. UNDERDRAIN k4/ -0 
N S.E. UNDERDRAIN 

S.M. UNDERDRAIN 

S.W. UNDERDRAIN 0_ 0 j-o _ _ _ 

S POND CONTENTS / (ft&c 
U N.E. UNDERDRAIN ___K_ ____10 

H N.M. UNDERDRAIN ______ !i _ _ _ _ _ _ _ _ 

P N.W. UNDERDRAIN 
0 
N S.E. UNDERDRAIN--

S.M. UNDERDRAIN --7 3• / ________ 

S.W. UNDERDRAIN Cv" 19_ 
__7_ _ 

P POND CONTENTS 0 
N N.E. UNDERDRAIN 7< ____ 

N.M. UNDERDRAIN ;3'" • '-_ __ __ _ J________ 
N 
U N.W. UNDERDRAIN QcQ/•OC A. cQQcO 

B S.E. UNDERDRAIN I______ L~y 
E 
R S.M. UNDERDRAIN ___________ __ _ o ________ 

4 TS.W. UNDERDRAIN EXEDD •I 

DATE: '6-1 -o REMARKS: 

ACTION LIMIT EXCEEDED? C 
SAMPLER/ANALYST: Sýý / p



09-Aug-00 
SM/LG

Alk 
mig!L 

550Pond #4 
NW Underdrain

CI Cond 
m1g I unillo; 

7,835 25,400

S04 

935

Na 

mg5L 

5,802



-J
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CROW BUTTE PROJECT 
WEEKLY EVAPORATION POND UNDERDRAIN ANALYSIS 

UNDERDRAIN WATER INSTRUMENT TEMPERATURE TEMPERATURE CONDUCTIVITY LAB 

COMMERCIAL PONDS DEPTH-INCHES READING C CORRECTION umhos/cm MEASUREMENT 

NV POND CONTENTS f,
0 
R N.E. UNDEEDRAIN ! 
T 
H N.M. UNDERDRAIN 9 
P N.W. UNDERDRAIN _ _ __ _ 

N S.E. UNDERDRAIN _ _"____ 

D S.M. UNDERDRAIN 0_ _ 

1 
S.W. UNDERDRAIN Q1 

S POND CONTENTS 0 j0 
N.E. UNDERDRAIN -7_ _____ 

D 

s..,T ,• > c <7/<_- •'L 

S.M. UNDERDRAIN j. , j" !. 0 ____/___.  

P N.W. UNDERDRAIN 3o 

N S.E. UNDERDRAIN J e? 

D N.M UNDERDRAIN As__ L~'9 ____ 

S .W. UNDERPRAIN L) C, 

N N.E. UNDERDRAIN_ _ __ _ _ _ 

N .M. UNDERDRAIN ~z 

4 N.W. UNDEEDRAIN _ _ _ ( ~ Ac 

IDATE:-7;'L )(v REMARKS: \ , -Ij j • ) -> _,,vr•.
ACTION LIMIT EXCEEDED? 

SAMPLER/ANAtYST: : lt



16-Aug-00 
SM/LG

Alk 

m& L

Pond #4 
NW Underdrain

cI 
mg L

Cond 

;zmhos

525 4,701 18,800

soi 

659

Na 

mg/L

4,074
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Go 2 0 
Go 
Go 
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Go .- I�
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CROW BUTTE PROJECT 
WEEKLY EVAPORATION POND 1NDERDRAIN ANALYSIS 

UNDERDRAIN WATER INSTRUMENT TEMPERATURE TEMPERATURE CONDUCTIVITY LAB 
COMMERCIAL PONDS DEPTH-INCHES READING C CORRECTION umhos/cm MEASUREMENTj 

R N .E. UNDEsDRAIN /"i[ 

H N.M. UNDERDRAIN 

P N. W. UNDEEDRAIN___ ________ 

0 
N S.E. UNDERDRAIN j " 

D .M UNDERDRAIN "9J 

_ S.W. UNDERDRAIN 1/5 00 / - /s/, ,

S POND CONTENTSI I z 
U N.E. UNDERDRAIN 5- (9 / )2.  

H N.M. UNDERDRAIN j" .._ 29 j/ i L_ _ 

P N.W. UNDEEDRAIN 
0 
N S.E.-UNDERDRAIN 

S.M. UNDERDRAIN 6'/ ~d6 ____ j ~ &Q)~~ 
3 

S.W. UNDERDRAIN /0 Df. ' . ,_ 

P POND CONTENTS ,& U 
N N.E. UNDERDRAIN 7')01.'6V O's wi & 

N N.M. UNDEEDRAIN ____ .J 

U N .W. UNDEEDRAIN _______ L3O(C HL L0X 92Q n.  
B S.E. UNDERDRAIN (0" ) 3 ) 0 L iii. .  

R S.M. UNDERDRAIN j C4 
4 S.W. UNDERDRAIN . -? b4 _ _ _ _.________ 

DATE:ci o REMARKS: 'x 7.6 

ACTION LIMIT EXCEED I ?..  

SAMPLER/ANALYST:



23-Aug-00 
SM4/LG

Alk 
mg/L

Pond #4 
NW Underdrain

c' 
mgfiL

Cond 
jzmhos

600 7,835 25,100

So4 

952

Na 
mg/L

5,390



23-Aug-00 
SMILG

Alk 
nis, 1,

Pond #4 230 
NE Underd rain

CI 

3 -3)

C90d 

1,694

Na 
mgiL

Ing 1,

65 239



CROW BU2TE PROJECT 
WEEKLY EVAPORATION POND UNDERDAIN AYALYSIS 

UNDERDRAIN WATER INSTRUMENT TEMPERATURE TEMPERATURE CONDUCTIVITY LAB 
COMMERCIAL PONDS DEPTH-INCHES READING C CORRECTION umhos/cm MEASUREMENTJ 

N POND CONTENTS ýo 
0O 
R N.E. UNDERDRAIN 
T : H N.M. UNDEDRIEEDRAIN 7 
P N. W. UNDERDRAIN N s.E. UNE)RI 
D 

S.M. UNDEERDRAIN 

S.W. UNDEEDRAIN ()O0 , . 1 3( 'o 

S POND CONTENTS __ _ __R 9142lc 
U N.E. UNDERDRAIN ___ _ :" •

T N.M. (] .  

P N.W. UNDERDRAIN 
N S.E.- UIDERDRAIN - ( 

N S M.E UNDERDRAIN Y _____occ) 

S.M. UDERDRAI ________0_o•/,• ( 8 • 

P POND CONTENTS 5' j 05ý 

U N. W. UNDEEDRAIN __ _ _ _ 0 ~j ___ 

D - )0 

B S.E. UNDERDRAIN 17 '6 9 o 
R S.MH. UNDERDRAIN ¶j) o JJ 

4 S.W. UNDEEDRAIN /_7__. __ 

DATE: s.,.M REWMA-KS: !, .:- .-.  

ACTION LIMIT EXCEEDED? 

SAMPLER/AIALYST: Q)_ :.l



en 

CL

00

I�.

0 

I�,I

00

0 
0



30-Aug-00 
SM4/LG

Alk

Pond #4 260 
NE Underdrain

cI 

542

con(] 
,linihos 

2,260

Na 
inpuI.

SO4.

88 347



'I 

�y
CROW BUTTE PROJECT 

WEKY EVAPORATION POND UNDER DRA•N ANALYSIS

CoNDERDRAIN WATER INSTRUMENT TEMPERATURE TEMPERATURE CONDUCTIVITY LAB COMMERCIAL PONDS DEPTH-INCHES READING CCORRECTION umhos/cm -JMEASUREMENT 

1N POND CONTENTS 2L 
0 
R N.E. UNDERDRAIN _______ 

T 
H N.M. UNDERDRAIN ".  

P N.W. UNDERDRAIN 3" 
0 
N S.E. UNDERDRAIN / D ..  

S.M. UNDERDRAIN ___"_'" 

S.W. UNDERDRAIN Jo. _.__L___o.________ 

S POND CONTENTS____ 
0 
U N.E. UNDE•DRAIN 
T 
H N.M. UNDERDRAIN j " '7 0 O o / Z-i• L 
P N.W. \.NDERDRAIN . \ 
0 
N S.E. UNDERDRAIN 

3 S.M.w. U.ND:ERDRAIN / "" 0a•O°. /-7 7 
S. W. UNDEcDRAIN /' () "_",,,,___, _ .\, , 

P POND CONTENTS 1 i i 
N N.E. UNDERDRAIN 6) -7 
N N.M. UNDERDRAIN -- " Z) Cal I,_/___/..  
U N.W. UNDERDRAIN _ _" _ _ _ _O_ _"__-_

B S.E. UNDERDRAIN )62 " $ 03 
R S. M. UNDEEDRAIN .:2) 0 0 )- ,// j -3 ,%3 
4 S.AW. UNDERDRAIN 5E 

DATE:.i~~.4~k~ REMARKS:\eQ ( Pvd -RA~ JO~ 
ACTION LiMITEýICCEEDED?________ d o 
SAMPLER/ANALYST: ~-~~\ ~c-



.IC 

.Lo

(. 3 z 
00

0



06-Sep-00 
SM/LG

Alk 
Mg L

Pond #4 

NW Underdrain

cI 
.ns,

Cond 
m;Mios

490 6,412 20,700

sO4 

804

Na 

4,360



CROW BUTTE PROJECT.: 
WEEMY EVAPORATION POND UEDERDRAIN ANALYSIS 

UNDERDRAIN WATER INSTRUMENT TEMPERATURE TEMPERATURE CONDUCTIVITY LAB 
COMMERCIAL PONDS DEPTH-INCHES READING C CORRECTION umhos/cm MEASUREMENT 

N POND CONTENTS _______ __/__ 

R N.E. UNDERDRAIN _ _- __, 

T 
H N.M. UNDERDRAIN 

P N. W. UNDERDRAIN 
0 
N S. E. UNDERDRAIN 1" D 

S.M. UNDERDRAIN 
1 

/W N-.RRAIN 3 70 , 
S POND CONTENTS 
0 

/4 U N.E. UNDERDRAIN ____ 

TH N.M. UNDE ," 0RDI /.A IN 

P N.W. UNDERDRAIN 3" _ 

N S.E.- UNDERDRAIN / D ".$~ 
S.M. UNDERDRAIN _ '_ /)6m _____/. _____-__ 

S.W. UNDERDRAIN 7/o" _ _ _ ,/0 .1 _ _/ 

P POND CONTENS & ____ , 2J N N.E. UNDERDRAIN /__"_____ /A" _________ 

N N.M. UNDERDRAIN 
.? 

U N.W. UNDERDRAIN __?"oo./3 
______ SS.E. UNDEEDRAIN /.<- _____________ i•i /d 9 ' 

B S. E. UNDERDRAIN t 5-- 23_ 

E 4 S.W. UNDERDRAIN_____________________________ 

DATE: 5~'el REMARKS: 
ACTION LIMIT EXCEEDED? 

SAMPLER/ANALYST: 7/"f 32



t'ý) 
00

0 > 
PIZ*

00 5 ICA~

co 
CD

z (-)



13-Sep-00 
SM/LG

Alk 
figl 1

Pond #4 
NW Underdrain

iuu I,

Cond 
L,ýInllm;

530 7,449 24,300

so' 
94 L 

964

Na 
mg L 

5,260



WEEKLY CROW BU2 WJ PROJECT.  EMY VAPORATION P02W DERRA? TAN ALYSIS 
UNDERDRAIN WATER INSTRUMEN~T TEMPERATURE TEMPERATURE CONDUCTIVITY LABi -COMMERCIAL PONDS DEPTE- INCHES -READING -C CORRECTION umhos/cm--- MEASUREMENTJ 

N POND CONTENTS i "_____ 
_____ 

R N. E. UNDERDRAIN )_____ 
T 
H N. M. UNDEEDRAIN "_ ________ 

P N. W. UNDERDRAIN .3" 
_____ ____ 0 

N S.E. UNDEEDRAIN _______ 

DS.M. UNDERDRAIN Q -7 9oC- -- )___ 5>9 4 
.2 S.W. UNDERDR~AIN 3" 0 0, 0~'?~6 

S POND CONTENTS 
____ ~4X 

0U N.* E.- UNDEEDRAIN 
-36j ___________ 

TH N.M. UNDERDRAIN leel2o /6 ___ ___ 

P N.W. UNDERDRAIN 3" 
0 
N S.E.- UNDERDRAIN e9" 

D S.M. tINDERURAIN 
__17__ ___ ___ /.4 _ _ __ 7~ 

S.W. UNDERDRAIN 9"700.'C 7' 
P POND CONTENTS 

&40 
N N.E. UNDEEDRAIN IZ 

___ ___ ________ 

N.M. UNDERDRAIN /"_ _ _ _ ,ej 
_ _ _ __ _ _ _ NU N.W. UNDERDRAIN 1~ 34~900c ____ ,3 92 

B S.E. UNDERDRAIN 16 136e'& 9 
R S.M. UNDERDRALIN -?119 Ai~ 1___ _ L ý_ _ __ _ _ __ _ 

4 SLw. UNDERDRAINJ______ 2e.C~/) 3' 
DATE:_____ REMARKS: 
ACTION LIMIT EXCEDE?_____ 
SAMPLEE//NNALYST: V



20-Sep-00 
SMILG 

Alk cI Cond So14 Na 
m8,L ngýL Ariilos mg!L rng&L 

Pond #4 245 757 3,320 119 569 
NE Underdrain



20-Sep-OO 
SMILG 

-Alk c I Coid W- Na 

rn2mg rng, "trnhos mg.L m.  

Pond 1#4 520 4,903 17,580 631 3,717 

NW Underdraifl



CROW BUTTE RESOURCES, INC.

Attachment 2 

Pond Monitor Well CPM-1 and CPM-2 Analysis

-1d 

4:0 .es



WELL SAMPLING SHEET

Date: _/1_-/(1) _ __ Water Level (TOC): yj,-, ? 
Sample ID No.: Casing Height: ., 

Well Number: (2 4k ^(,)J¾" •A-k rniwI, ater Level (TOC - CH):_ _ _, _ 

Aquifer: Brule Measuring Point: at wellhead 

Sample Method:_pumpacku_-ers_ b Casing Volume: -,5 

Sampling Technician: .- Time Start Pumping: _ _ _ _ _

SPECIFIC CONDUCTIVITY FLOW RATE TOTAL GALLONS 
SAMPLE TIME pH TEMP (umhos) (gpm) PUMPED 

X 
= 

x 

x 

x 

x 

x 

Quantity of Sample Taken @ 4oUF I liter 

Sample Taken @ 4-F: 

Acidified-HN03 F: 

Acidified-H2SO4 F: 

LABORATORIES TYPE OF ANALYSIS DATE SHIPPED 

CBR Na, Cl, S04, Cond, Alk 

REMARKS: V,1 )ef i--(~ ~ ~: x



6, /1, C

20-Jun-00 
LG/HD

Alk Cl Cond

mg'.

Commercial Pond 
Monitor #1 

Commercial Pond 
Monitor #2

nig,1. uni.los

198 3.1 424

185 5.4 421

I. rag"L 

12 16 

13 15

Na



WELL SAMPLING SHEET

Date: /, -"/ 'O-. Water Level (TOC): 172. ,1-3 

Sample ID No.: Casing Height: / 

Well Nunber: 1. "1-. , Water Level (TOC - CH): 7,OF3 
Aquifer: Brule Measuring Point: at wellhead 

Sample Method:pumpjack/submersible,. Casing Volume: 3/ 19 

Sampling Technician: . Time Start Pumping:________

SPECIFIC CONDUCTIVITY 
SAMPLE TIME pH TEMP (umhos) 

x 

x 

x 

x 

x

Quantity of Sample Taken @ 4oUF : 1 liter 

Sample Taken @ 4oF: 

Acidified-HNO3 F: 

Acidified-H2S04 F:

LABORATORIES TYPE OF ANALYSIS DATE SHIPPED 

CBR Na, Cl, S04, Cond, Alk 

REMARKS: 5/ / A - -,L r,,



'C 

C') 

-t 
Cl Cl 
-t 

- -r 
�f�)

*� L

"-4 
'•2

! 

CN=

A
0 

6

I

0 

0

*-�1i



14-Jul-00 
SMWLG

Commercial Pond 
Monitor #1 
Commercial Pond 
Monitor #2

Alk 
mg L 

200 

185

CG Cond 
mgL umhos

3.1 425

4.2 420

Na 
mgLz

12 

13

16 

15



10-Aug-00 
SM/LG 

Commercial Pond 
Monitor #1 
Commercial Pond 
Monitor #2 
R&D Pond

Alk 
mgL 

195 

190 

150

Cl 
mg'L 

1.5 

3.0 

0.7

Cond 
umhos 

420 

420 

400

mwL 

12 

12 

7.6

Na 
mg!L 

17 

16 

17



WELL SAMPLIBG SHEET

Date: S 

Sample ID No. :25ik ,liI2.Ip

Well Number: C.  

Aquifer: Brule 

Sample Method: pumpi acksubmersibTe) 

Sampling Technician: I 71)

Water Level (TOC): _ /.__ _ 

Casing Height: Is 

Water Level (TOC - CH): -349 

Measuring Point: at wellhead 

Casing Volume: 0,?3 

Time Start Pumping: ,°•

SPECIFIC CONDUCTIVITY FLOW RATE TOTAL GALLONS 
SAMPLE TIME pH TEMP (umhos) (gpm) PUMPED 

3:• ,22 )•2x = Je /,6 _• 

x 

x 

x 

x 

x 

Quantity of Sample Taken @ 4-UF : 1 liter 

Sample Taken @ 4-F: 

Acidified-HN03 F: 

Acidified-H2S04 F: 

LABORATORIES TYPE OF ANALYSIS DATE SHIPPED 

CBR Na, Cl, S04, Cond, Alk

REMARKS:

WELL SAMPLING 
SHEET



28-Aug-00 
SM/LG 

Alk Cl Cond SO4 Na 
nigi. nig L u1hIs mg L rag, L 

Commercial Pond 200 2.8 426 12 15 
Monitor #1 
Commercial Pond 190 4.2 420 12 13 
Monitor #2



WELL SAMPLING SHEET

St 2 -

Date: N.9 - el Water Level (TOC): ' 7,/> 

Sample ID No.:/'), ,J*a',cr- Casing Height: / 
Well Number: 0.-- • Water Level (TOC - CH): 

Aquifer: Brule Measuring Point: at wellhead 

Sample Method:pumpjacIjsUbiif sibl Casing Volume: 31/ 3? 

Sampling Technician: A1 Time Start Pumping:' / ,'3'

SPECIFIC CONDUCTIVITY FLOW RATE TOTAL GALLONS 
SAMPLE TIME pH TEMP (umhos) (gpm) PUMPED 

x 

x 

x 

x 

__x ______ _ _ _ _

Quantity of Sample Taken @ 40UF : 1 liter 

Sample Taken @ 4oF: 

Acidified-HNO3 F: 

Acidified-H2S04 F:

LABORATORIES TYPE OF ANALYSIS DATE SHIPPED 

CBR Na, CI, S04, Cond, Alk 

REMARKS:



28-Aug-00 
SM/LG 

Alk C_ Cond S04 Na 
mg,'L nIlg, umhos rnigL mg.,L 

Commercial Pond 200 2.8 426 12 15 
Monitor #1 
Commercial Pond 190 4.2 420 12 13 
Monitor #2



CROW BUTTE RESOURCES, INC.

Attachment 3 

Commercial Pond Inspection Forms

41-



CROW BUTTE MINE 

COMMERCIAL POND INSPECTION FORM 

For The Week Of 11 'Q D through j .  
CICt( ACc(NIDINGLY! I-OK X-NCEE8 ATTENTION OR REPAIRS 

LOCATION FREQUENCY SUN MON TUE WED THU FRI SAT 
POND 1-DEPTH Daily ' 21i 1___ :' js 

EMBANKMENTS Daily v" 

N.E. UNDERDRAIN Weekly _,_ 

N.M. UNDERDRAIN Weekly 2___ _ 

N.W. UNDERDRAIN Weekly 3,
S.E. UNDERDRAIN Weekly _" 

S.M. UNDERDRAIN Weekly _-, 

S.W. UNDERDRAIN W y 

POND 3-DEPTH __ ___ r"95 jj9• jj___ 
____EMBANKMENTS Daily \ /~ 

N.E. UNDERDRAIN Weekly 

N.M. UNDERDRAIN Weekly 

N.W. UNDERDRAIN Weekly _/._

S.E. UNDERDRAIN Weekly '-,,

S.M. UNDERDRAIN Weekly _ _ 

S.W. UNDERDRAIN Weekly _" 

POND 4-DEPTH Daily ___ ( 5' '7 7'.' jzi•1 - ÷ 

EMBANKMENTS Daily V c 
N.E. UNDERDRAIN Weekly C.  

N.M. UNDERDRAIN Weekly ___" 

N.W. UNDERDRAIN y I," 73 _ 7 " 

S.E. UNDERDRAIN Weedly I__" 

S.M. UNDERDRAIN Weekly _ _" 

S.W. UNDERDRAIN Weekly _ _" 

INSPECTED INLET PIPING Weekly v 
PERIMETER FENCE Weekly _" 

INSPECTED LINERS Weekly v_ 

INSPECTED DIVERSION DITCHES Monthly 

INSPECTED WASTE PIPELINE Monthly 

OTHER (EXPLAIN BELOW) 

INSPECTOR INITIAL HERE __ "7 p1< p161 

COMMENTS! LU-" r.6-.13-l f"4'v'd' ," 4s4k 14 -1f .... (.,,)l ,,d . 'u ,•,( ,.- , .s., 

4-r&04 3Id 
Plý rC'(d f- Nk- Q1 de -16. / 

p, q ,,• f.,r ,,, • •,., ,,,,:x.,,,. _ ,• .,1 @ tr -, • •. • ,, L •- ,,.(•!,.t,• , ., _"•t ' " '' 

•-"""~~~~~~~~~~~~~~~~~~ ""' "" d •:'*"... o.,:,•,j•, •; ••-,•. ,.,,• •,'

II

i

i



CItCK ACCUORINaLY! 

LOCATION

POND 1-DEPTH 

EMBANKMENTS 

N.E. UNDERDRAIN 

N.M. UNDERDRAIN

CHOW BUTTE MINE 

COMMERCIAL PoND INSPECTION FORM 

For The Week Of (j -/l-2 through .00 

i-oK X-NE138 ATTENTION OR "EPAIRS

FREQUENCY1 SUN

Daily

Daily

Weekly

S5• &I

1 � - - .-.. -1 -

MON TIUE

.�" 6"

WED I THU FRI SAT

ý 0"f
to/

II It 4 * I

Weekly /11/

N.W. UNDERDRAIN Weekly ____ __ 

S.E. UNDERDRAIN Weekly 

S.M. UNDERDRAIN Weekly ,___" 

S.W. UNDERDRAIN Weekly 3 " "__ 

POND 3-DEPTH! Daily :' ' .2.2L /fi L // ... 12/ 
EMBANKMENTS Daily ______ "_ _ Vý/ • , v"I I 
N.E. UNDERDRAIN Weekly 3" 
N.M. UNDERDRAIN Weekly _/_ 

N.W. UNDERDRAIN Weekly ./ 

S.E. UNDERDRAIN Weekly l-ly 

S.M. UNDERDRAIN Weekly _/ _ 

S.W. UNDERDRAIN Weekly ___ 

POND 4-DEPTH Daily - 7- 1/ - 1 

EMBANKMENTS Daily v- x / 6 
N.E. UNDERDRAIN Weekly /•/-I. Ile, il[rn 
N.M. UNDERDRAIN Weekly ____i" 

N.W. UNDERDRAIN Weekly /' j/j .j...jL J2L /rTZ /z7, " i /LL 

S.E. UNDERDRAIN Weekly i/b"ji 

S.M. UNDERDRAIN Weekly . "j 

S.W. UNDERDRAIN Weekly IL" 

INSPECTED INLET PIPING Weekly V 

PERIMETER FENCE Weekly V' 

INSPECTED LINERS Weekly 

INSPECTED DIVERSION DITCHES Monthly 

INSPECTED WASTE PIPELINE Monthly_ 

OTHER (EXPLAIN BELOW) 

INSPECTOR INITIAL HIERES A// 
COMMENTS.,

- F� I-� -_

I . I

A

7/6/ 71 71"• // J"/( -71



cROW BUTTE MI4E 

COMMERCIAL POND INSPECTION FORM 

For The Week Of (C -:-2V .' through .k-/ 
CHECK AccufINLY! .0oK X-NEU, ATTENTION On REPAIRS 

LOCAION IIfREQUENCYJJ SUN14 MON ITUE IWED-T
POND I-DEPTH 

EMBANKMENTS 

N.E. UNDERDRAIN 

N.M. UNDERDRAIN 

N.W. UNDERDRAIN 

S.E. UNDERDRAIN

Daily i�u 1K A IJ)

HU FRI I
.::2 1 5)

SAT

Daily __ __ _ ______ 

Weekly _ ,.  

Weekly -Z I 

Weekly /I,
Weekly

S.M. UNDERDRAIN Weekly _,_ 

S.W. UNDERDRAIN Weekly 2" w/ Ay , & ._ 2 

POND 3-DEPTH Daily r?'3" Qjj q,• ei.7 9. 7 /4' 

EMBANKMENTS Daily _ j 7 / 

N.E. UNDERDRAIN Weekly __ 

N.M. UNDERDRAIN Weekly WI" 

N.W. UNDERDRAIN Weekly _4-

S.E. UNDERDRAIN Weekly 41 
S.M. UNDERDRAIN Weekly _" 

S.W. UNDERDRAIN Weekly 3v 
POND 4-DEPTH Daily j -/ " z'izHii#i.Zi 7' '"s 1iz/ 

EMBANKMENTS Daily 7 p, _ - i./ 

N.E. UNDERDRAIN Weekly ' /1 zzi/ .i" /*) /j '/ 

N.M. UNDERDRAIN Weekly i__ 

N.W. UNDERDRAIN Weekly Is_/, 6" 
S.E. UNDERDRAIN Weekly __ 

S.M. UNDERDRAIN Weekly __ 

S.W. UNDERDRAIN Weekly __ _ 

INSPECTED INLET PIPING Weekly NV 

PERIMETER FENCE Weekly 

INSPECTED LINERS Weekly __ 

INSPECTED DIVERSION DITCHES Monthly N 

INSPECTED WASTE PIPELINE Monthly II 
OTHER (EXPLAIN BELOW) 

INSPECTOR INITIAL HERE _ ' b}l • • -___ " 

COMMENTS!

SD

..



CRoW BUTTE MINE 

COMMEUCIAL POND INSPECTION FORM 

For The Week Of .- -. ' > ' through _ _ . -j .  
CIIttCCH ACCUitUINGLY! I.OK X-NEED8 ATTENTION OR REPAIRS

LOCATION _______ IFE-QuENC-YJ SUN MON T UE W .E D FTHU- 'FRI SAT 
POND I-DEPT 1 . Daily "' 7 .......... 7.  

EMBANKMENTS Daily L " L- •/ / t 

N.E. UNDERDRAIN Weekly Ott 

N.M. UNDERDRAIN Weekly / " 

N.W. UNDERDRAIN Weekly _" 

S.E. UNDERDRAIN Weekly __ 

S.M. UNDERDRAIN Weekly '" 

S.W. UNDERDRAIN Weekly -..Z . ." 3" 3" 2 
POND 3-DEPTH . . . .Daily .. .j /' Z /2  ' f ?' •" 7'6 •" > 

EMBANK4ENTS Daily ' i

N.E. UNDERDRAIN Weekly 7"1 
N.M. UNDERDRAIN Weekly f_, 

N.W. UNDERDRAIN Weekly __"_ 

S.E. UNDERDRAIN Weekly 6_" 

S.M. UNDERDRAIN Weekly 7_ 
S.W. UNDERDRAIN Weekly __" 

POND 4-DEPTH Daily f f i "ki/ i & " " '" " 3 
EMBANKMENTS Daily , / ' 4' 
N.E. UNDERDRAIN Weekly _ 'e ______ __ __ . "_" _ "_ 

N.M. UNDERDRAIN Weekly 15 f 

N .W . UNDERDRA IN Weekly 7 /' ' i'" i" , " lfe 

S.E. UNDERDRAIN Weekly /" 

S.M. UNDERDRAIN Weekly II" 

S.W. UNDERDPAIN Weekly I" 
INSPECTED INLET PIPING Weekly _ 

PERIMETER FENCE Weekly _ 

INSPECTED LINERS Weekly _ 

INSPECTED DIVERSION DITCHES Monthly 

INSPECTED WASTE PIPELINE Monthly_ 

OTHER (EXPLAIN BELOW) I 
INSPECTOR INITIAL HERE 0_I _I c ---- L--IM_ " _ L 

COMMENTS: (I.W Ot• Lf 3

.

'V



CHOW BUTrE MINE 

COMMERCIAL POND INSPECTION FORM 

For The Week Of jkk--l•f•through -, • 

C11MCK ACcU"VWNaLY! -oK X-NVEUV ArTTETION OR REPAIRS 
LOCATION IIFREQUENCYII SUN MON TUE WED TIIU

FRI I SAT

POND I-DEPTH Daily _j . " jj <j<'•' + 7fl+,& 

EMBANKMENTS Daily •- v v ______ _ -_ 

N.E. UNDERDRAIN Weekly ___, 
N.M. UNDERDRAIN Weekly •' 

N.W. UNDERDRAIN Weekly ___, 

S.E. UNDERDRAIN Weekly __ 

S.M. UNDERDRAIN Weekly ( -" 
S.W. UNDERDRAIN Wee~kly .-:2•" •#+... • + •-+: +,w+:+' 

POND 3-DEPTH Daily L // +, (i/" Q >'•" 

EMBANK1ENTS Daily j.. - _.___ vj v 
N.E. UNDERDRAIN Weekly __, 

N.M. UNDERDRAIN Weekly __" 

N.W. UNDERDRAIN Weekly _" 

S.E. UNDERDRAIN Weekly / , 

S.M. UNDERDRAIN Weekly .. ___ 

S.W. UNDERDRAIN Weekly __ 

POND 4-DEPTH Daily 6 -?' y-' j•," ( • ' " 
EMBANKMENTS Daily L- • L- / _// 

N.E. UNDERDRAIN Weekly -' 

N.M. UNDERDRAIN Weekly / N.W. UNDERDRAIN Weekly • (19 • " •" P• 
S.E. UNDERDRAIN Weekly 13' 
S.M. UNDERDRAIN Weekly C3, 

S.W. UNDERDRAIN Weekly __ 

INSPECTED INLET PIPING Weekly -__ 

PERIMETER FENCE Weekly N4 

INSPECTED LINERS Weekly \_ 

INSPECTED DIVERSION DITCHES Monthly 

INSPECTED WASTE PIPELINE Monthly_ 

OTHER (EXPLAIN BELOW) 

INSPECTOR INITIAL HERE t I XII]_ _-_.  

COMMENTS:

.. I



ClUW BUTTE MINE 

COMMERCIAL POND INSPECTION FORM 

For The Week Of '7 -/(-,(.&) through /7-,..,,.--4h 
CtIlCfl ACCORt2DINGLY! I-OK X-NEEtS ATTENTION OR "EPAIRS

..... -- LOA IU RS.QUE SN - MON TUE W , WED THU FRI S'AT 

POND 1-DEPTH Daily 6 

EMBANKMENTS Daily V" %2 '• 

N.E. UNDEDRRAIN Weekly ____-

N.M. UNDERDRAIN Weekly / _ _ 

N.W. UNDERDRAIN Weekly _, 

S.E. UNDERDRAIN Weekly .... ______" 

S.M. UNDERDRAIN Weekly _ _'_ 

S.W. UNDERDRAIN Weekly _ ' 3" i " i 'i •.2" . .• ..  
POND 3-DEPTt ...... Daily 9t"i'( •,',, 41" '6" 9'5" _ ____.-/" 

EMBANKMENTS Daily _ v • t// - '-' 

N.E. UNDERDRAIN Weekly _" 

N.M. UNDERDRAIN Weekly _"_,,, 

N.W. UNDERDRAIN Weekly __ 

S.E. UNDERDRAIN Weekly __, 

S.M. UNDERDRAIN Weekly _i 

S.W. UNDERDRAIN Weekly t 

POND 4-DEPTH Daily .j j" " (I? ( 
EMBANKMENTS Daily 7/ Y " v/I Lý / / 

N.E. UNDERDRAIN Weekly Z' 1" " .7 7 eY.  

N.M. UNDERDRAIN Weekly 1___ 

N.W. UNDERDRAIN Weekly 9, '" jj , ,'_ 

S.E. UNDERDRAIN Weekly __'" 

S.M. UNDERDRAIN Weekly 

S.W. UNDERDRAIN Weekly __, £ 
INSPECTED INLET PIPING Weekly ___ 

PERIMETER FENCE Weekly

INSPECTED LINERS Weekly ___ 

INSPECTED DIVERSION DITCHES Monthly 

INSPECTED WASTE PIPELINE Monthly 

OTHER (EXPLAIN BELOW) 

INSPECTOR INITIAL HERE 

COMMENTS:



CtIZCK ACCORDINGLY: 

LOCATION

POND 1-DEPTH

EMBANKMENTS 

N.E. UNDERDRAIN 

N.M. UNDERDRAIN 

N.W. UNDERDRAIN 

S.E. UNDERDRAIN 

S.M. UNDERDRAIN 

S.W. UNDERDRAIN 

POND 3-DEPTH 

EMBANKMENTS 

N.E. UNDERDRAIN

N.M. UNDERDRAIN 

N.W. UNDERDRAIN 

S.E. UNDERDRAIN

S.M. UNDERDRAIN

S.W. UNDERDRAIN 

POND 4-DEPTH 

EMBANKMENTS 

N.E. UNDERDRAIN

N.M. UNDERDRAIN

N.W. UNDERDRAIN 

S.E. UNDERDRAIN

S.M. UNDERDRAIN 

S.W. UNDERDRAIN

INSPECTED INLET PIPING

CROW BUTTE MINE 

COMMERCIAL POND INSPECTION FORM 

For The Week Of> -- .. O through ý- 41_9 

l.OK XoNEED8 ATTENTION OR REPAIRS

-- EQ _UENCY SUN - MON-

Daily 

Daily 

Weekly 

Weekly 

Weekly 

Weekly 

Weekly 

Weekly 

Daily 

Daily 

Weekly 

Weekly 

Weekly 

Weekly 

Weekly 

Weekly 

Daily 

Daily 

Weekly

Weekly 

Weekly 

Weekly 

Weekly 

Weekly

Weekly 

wesklv

c-

& 
C�L/ 

�½�1 
k 

-Wi 

9

TUE WED THU FRI SAT 

...- / .. _Ji.. . ,,<__ _ 

S......__ 7 _ _ 

v", 

_ _ _ 61_ _ 

_ _- ..-. _, _"_ _ _'_ 

L.• L . i."_ '5-. 0" '7l 6"93 
,;" ,J1Z,/JD- <o.  

'9 I

h' 
3A•

V

-cr-I--

INSPECTED LINERS Weekly _ _ 

INSPECTED DIVERSION DITCHES Monthly V_ 
INSPECTED WASTE PIPELINE Monthly 

OTHER (EXPLAIN BELOW) 

INSPECTOR INITIAL HERE P0 _ _ _

COMMENTS:

-- If

I ------------- ýL
1 1ýI



CROW BUTTE MINE 

COMMERCIAL POND INSPECTION FORM 

For The Week Of -3-:3 through __" __ 

,[=OK X=NEEDS ATTENTION OR REPAIRS

LOCATION FREQUENCY SUN]MON

POND 1-DEPTH 

EMBANKMENTS 

N.E. UNDERDRAIN

N.M. UNDERDRAIN

Daily 

Daily 

Weekly 

Weekly

N.W. UNDERDRAIN Week 

S.E. UNDERDRAIN Week 

S.M. UNDERDRAIN Week

S.W. UNDERDRAIN Week.

ly 

ly 

ly 

ly

POND 3-DEPTH Daily 

EMBANKMENTS Daily 

N.E. UNDERDRAIN Weekly 

N.M. UNDERDRAIN Weekly 

N.W. UNDERDRAIN Weekly 

S.E. UNDERDRAIN Weekly 

S.M. UNDERDRAIN Weekly 

S.W. UNDERDRAIN Weekly 

POND 4-DEPTH Daily 

EMBANKMENTS Daily 

N.E. UNDERDRAIN Weekly

N.M. UNDERDRAIN Weekly

C-

•9<, 
-L I' 

99k 
C-

57

TUE WED THU FRI SAT 

r I ________ ______________ 

S. .. ,I .... L _ _ __ _"

Ii7 

V __ 

// 

6'_ ...... __ __" 

"' "-ii'4_ -__" 

__?_ __ ____ ' iz

/3/f

N.W. UNDERDRAIN Weekly "" : j j j /.
S.E. UNDERDRAIN Weekly /_ 

S.M. UNDERDRAIN Weekly ____ 

S.W. UNDERDRAIN Weekly _"_ 

INSPECTED INLET PIPING Weekly v/ 

PERIMETER FENCE Weekly _ 

INSPECTED LINERS Weekly __ 

INSPECTED DIVERSION DITCHES Monthly 

INSPECTED WASTE PIPELINE Monthly 

OTHER (EXPLAIN BELOW) 

INSPECTOR INITIAL HERE 0-J ý -c~-

COMMENTS: 00 -,c " -,,t 
p t, ,to r -(

r7- ' "7-,6 0 
r;7- 3/ -d (3cI .17ou. C,,"-L( pd-._L i{ l'z

CHECK ACCORDINGLY:



CROW BUTTE MINE 

COMMERCIAL POND INSPECTION FORM 

For The Week Of ,'0 6 through i2)- Av '6

X=NEEDS ATTENTION OR
ii ------.---.. H - I -

FREQUENCY SUN
_________________________________________________________ - I

POND 1-DEPTH Daily

EMBANKMENTS Daily 

N.E. UNDERDRAIN Weekly 

N.M. UNDERDRAIN Weekly 

N.W. UNDERDRAIN Weekly 

S.E. UNDERDRAIN Weekly 

S.M. UNDERDRAIN Weekly 

S.W. UNDERDRAIN Weekly 

POND 3-DEPTH Daily 

EMBANKMENTS Daily 

N.E. UNDERDRAIN Weekly 

N.M. UNDERDRAIN Weekly 

N.W. UNDERDRAIN Weekly 

S.E. UNDERDRAIN Weekly 

S.M. UNDERDRAIN Weekly 

S.W. UNDERDRAIN Weekly 

POND 4-DEPTH Daily 

EMBANKMENTS Daily 

N.E. UNDERDRAIN Weekly 

N.M. UNDERDRAIN Weekly 

N.W. UNDERDRAIN Weekly

S.E. UNDERDRAIN

S.M. UNDERDRAIN

S.W. UNDERDRAIN

Weekly

Weekly

Weekly

L-

2" 
? __

1� 

5-Jr

LOCATION

INSPECTED INLET PIPING Weekly 

PERIMETER FENCE Weekly 

INSPECTED LINERS Weekly

INSPECTED DIVERSION DITCHES Monthly

INSPECTED WASTE PIPELINE Monthly 

OTHER (EXPLAIN BELOW) 

INSPECTOR INITIAL HERE _ -

REPAIRS

TUE

-',

MON 

I-•° 

'1 

5J

'I

WED

1> 

1" 

2�i 
/ 

I) 

�JJ

U 
7.)

3~

THU
/ a

FRI
-4

4. -4 f

-Ž /1 Y

�Zizi

I- 4 4

•4

SAT

-YI

i2�2i'

1- __i_ 

, •,, •" • /,

,____ 47" ___2 " 

I-,-"

I -I- +

_1 . . . . -I l -- %1 I _ _ _ _ _ _ _ _ i

IV - .t4I j/ -A c;ev
/COMMENTS: ";-7-0- 1004",0,2j 0,0 yv/ ;It-A0 el-il )f' 

;; -r A., , p " no " &1 9: 7ý k & "1, 0 .14-. , 
J-1-6c, 5cw, vj4jor- dilpl.lk "I P, 
7,-1-00 uhdop- dr -, ' p I K, P44 P# - r ýe

CHECK ACCORDINGLY:
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CHECK

CROW BUTTE MINE 

COMMERCIAL POND INSPECTION FORM 

For The Week Of 036k 'o• through / , qu&i 0 

ACCORDINGLY: ,=OK X=NEEDS ATTENTION OR REPAIRS 

LOCATION IFREQUENCYI1 SUN- MON TUE WED THU

POND I-DEPTH Daily

EMBANKMENTS Daily 

N.E. UNDERDRAIN Weekly 

N.M. UNDERDRAIN Weekly 

N.W. UNDERDRAIN Weekly 

S.E. UNDERDRAIN Weekly 

S.M. UNDERDRAIN Weekly 

S.W. UNDERDRAIN Weekly 

POND 3-DEPTH Daily 

EMBANKMENTS Daily 

N.E. UNDERDRAIN Weekly

N.M. UNDERDRAIN Weekly 

N.W. UNDERDRAIN Weekly

S.E. UNDERDRAIN

S.M. UNDERDRAIN

Weekly

Weekly

S.W. UNDERDRAIN Weekly 

POND 4-DEPTH Daily 

EMBANKMENTS Daily 

N.E. UNDERDRAIN Weekly 

N.M. UNDERDRAIN Weekly

N.W. UNDERDRAIN

S.E. UNDERDRAIN

S.M. UNDERDRAIN

S.W. UNDERDRAIN

Weekly

Weekly

Weekly

Weekly

(i

7' "

',/

7,, 

IO

"v"

L

CLý 30"

v

________ I

FRI

2221"

SAT

1" 
A-

-V t 

* 1/

'I ( "v i " 5" /l> ' "F

1(4'
- I - -- I 4 4

- I- 4 I

INSPECTED INLET PIPING Weekly-

PERIMETER FENCE Weekly 

INSPECTED LINERS Weekly __ 

INSPECTED DIVERSION DITCHES Monthly 

INSPECTED WASTE PIPELINE Monthly_ 

OTHER (EXPLAIN BELOW) 
INSPECTOR INITIAL HERE I" , • L ' "

COMMENTS:

r'P- e J.0 .  
1 -f *1- l

.,,,_ - -' --•- p>• -- • , 0<-,< .l ,. 4•.. ) 
.s. .•,•' e.-4,•' Awe .. r- < ,.0•/-1'2

--

•._s' • ",-i7



CROW BUTTE MINE 

COMnERCIAL POND INSPECTION FORM 

For The Week Of 5 :j through -it  • 

f,=OK X=NEEDS ATTENTION OR REPAIRS

LOCATION [FEQTJEN YIISUN MON 

POND 1-DEPTH Daily 

EMBANKMENTS Daily 

N.E. UNDERDRAIN Weekly 

N.M. UNDERDRAIN Weekly 

N.W. UNDERDRAIN Weekly 

S.E. UNDERDRAIN Weekly 

S.M. UNDERDRAIN Weekly 

z-, S.W. UNDERDRAIN Weekly 3 7 
POND 3-DEPTH Daily .__ 

EMBANKMENTS Daily _/ 

N.E. UNDERDRAIN Weekly 

N.M. UNDERDRAIN Weekly 

N.W. UNDERDRAIN Weekly 

S.E. UNDERDRAIN Weekly 

- S.M. UNDERDRAIN Weekly_

S.W. UNDERDRAIN

POND 4-DEPTH

Weekly 

Daily

EMBANKMENTS Daily 

N.E. UNDERDRAIN Weekly

N.M. UNDERDRAIN

N.W. UNDERDRAIN

S.E. UNDERDRAIN

S.M. UNDERDRAIN

S.W. UNDERDRAIN

Weekly

Weekly

Weekly

Weekly

Weekly

-/ '1 �53

X_

TUE WED THU FRI SAT 

• •_-_- _b __ _Z ___ _ '"_____ 

2' 

_'__ -_ ;•" 5"/" 7z• 

____ /-9 1 '•' _____ • 
/€3 c 

-!Ayr•' /9 •"

cI

___________________________________ f -I-ir - U -- - ___________________

INSPECTED INLET PIPING

PERIMETER FENCE

INSPECTED LINERS

INSPECTED DIVERSION DITCHES

INSPECTED WASTE PIPELINE

Weekly

Weekly
-H II- -i

Weekly

Monthly

Monthly

OTHER (EXPLAIN BELOW� V -

4 

(I

_____________ I

INSPECTOR INITIAL HERE I, _ i ~ ~ j L ~L]~~7~ 

COMMENTS.: +,~e.u Add 6' 40L ~ sw ~ pvt.! /p SWL ov kw 

't2 5*, d ~ ~ ': pod 3 ji m o per~

�La% �cr�5�\ � � � -' 

�

CHECK ACCORDINGLY:
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For Th 

CHECK ACCORDINGLY: [=OK 

LOCATION 

POND 1-DEPTH 

EMBANKMENTS 

N.E. UNDERDRAIN 

N.M. UNDERDRAIN 

N.W. UNDERDRAIN 

S.E. UNDERDRAIN 

S.M. UNDERDRAIN 

S.W. UNDERDRAIN 

POND 3-DEPTH 

EMBANKMENTS 

N.E. UNDERDRAIN 

N.M. UNDERDRAIN 

N.W. UNDERDRAIN 

S.E. UNDERDRAIN 

S.M. UNDERDRAIN 

S.W. UNDERDRAIN 

POND 4-DEPTH 

EMBANKMENTS 

N.E. UNDERDRAIN 

N.M. UNDERDRAIN 

N.W. UNDERDRAIN 

S.E. UNDERDRAIN 

S.M. UNDERDRAIN 

S.W. UNDERDRAIN 

INSPECTED INLET PIPING 

PERIMETER FENCE 

INSPECTED LINERS 

INSPECTED DIVERSION DITCHES 

INSPECTED WASTE PIPELINE 

OTHER (EXPLAIN BELOW) 

INSPECTOR INITIAL HERE 

COMMENTS "• l_ p- výd 4 

pu71,e( vet~ (-0 r ;ro to Of anýI

CROW BUTTE MINE 

COMMERCIAL POND INSPECTION FORM 

e Week Of through 

X=NEEDS ATTENTION OR REPAIRS

rW Un EJr&r1 ;n $- ,rnJ*4L 'r-A'4I AdeVao-'- -.



CROW BUTTE' MINE 

COMMERCIAL POND INSPECTION FORM 

For The Week Of "CL"Airough -" 

]-=OK X=NEEDS ATTENTION OR REPAIRS

FREQUENCY SUN MON

POND 1-DEPTH Daily 

EMBANKMENTS Daily 

N.E. UNDERDRAIN Weekly 

N.M. UNDERDRAIN Weekly 

N.W. UNDERDRAIN Weekly 

S.E. UNDERDRAIN Weekly 

S.M. UNDERDRAIN Weekly 

S.W. UNDERDRAIN Weekly 

POND 3-DEPTH Daily 

EMBANKMENTS Daily 

N.E. UNDERDRAIN Weekly 

N.M. UNDERDRAIN Weekly 

N.W. UNDERDRAIN Weekly 

S.E. UNDERDRAIN Weekly 

S.M. UNDERDRAIN Weekly 

S.W. UNDERDRAIN Weekly 

POND 4-DEPTH Daily 

EMBANKMENTS Daily 

N.E. UNDERDRAIN Weekly / 

N.M. UNDERDRAIN Weekly 

N.W. UNDERDRAIN Weekly 

S.E. UNDERDRAIN Weekly 

S.M. UNDERDRAIN Weekly

7•

9/,

/1 
2�

K�7� 

� // 

-, 

1----

51 

(I

5-5, 
S-Sx

S.W. UNDERDRAIN

INSPECTED INLET PIPING

Weekly

Weekly

PERIMETER FENCE Weekly

INSPECTED LINERS Weekly

TUE WED

)', 

) "' 

0' I 

(3,"

V 
§14 

3"

-,.

V 

Si,

4/I 

ii',

THU FRI
-1 -----------------. 4- -t

/" 
/ 

1'

SAT

7 1Ž ___

0o' 

ILIi" , /' / ) / ( ; i0 " 0', )'> •

) 0"
/ C,-"

,.

_ 1__
- 4-- 1 t

I-
_____ 4 ±

V

V"

INSPECTED DIVERSION DITCHES Monthly

INSPECTED WASTE PIPELINE Monthly_ 
OTHER (EXPLAIN BELOW)

INSPECTOR INITIAL HERE 0

COMMENTS:

CHECK ACCORDINGLY:

LOCATION

L° a--v / • "

--- r

to')/0 "

SI°



CHECK ACCORDINGLY:

CHOW I1U'I"I1 MINL' 

COMMERCIAL POND INSPECTION FORM 

For The Week Of /0 /,/-:ý6 through /- JA 6 

.1=0K X=NEEDS ATTENTION OR REPAIRS

LOCATION FREQUENCY SUN-_ MON TUE WED THIU FI 
POND 1-DEPTH Daily 

EMBANKMENTS Daily Y_ f j / 
N.E. UNDERDRAIN Weekly 

N.M. UNDERDRAIN Weekly _ _/ 

N.W. UNDERDRAIN Weekly 9/ 

S.E. UNDERDRAIN Weekly /1 

S.M. UNDERDRAIN Weekly ___ 

S.W. UNDERDRAIN Weekly .•" 3"* 5" 3" ." L J-Q 
POND 3-DEPTH Daily vS" "'l'ý'"~Q 

EMBANKMENTS Daily 4 Y ' -- k.  

N.E. UNDERDRAIN Weekly 5''" 

N.M. UNDERDRAIN Weekly _ " 

N.W. UNDERDRAIN Weekly 3.  
S.E. UNDERDRAIN Weekly 

S.M. UNDERDRAIN Weekly 7 " "-.• 

S.W. UNDERDRAIN Weekly 

POND 4-DEPTH Daily 1' 7 j "c0 -" 

EMBANKMENTS Daily ____

N.E. UNDERDRAIN Weekly IL" x• " /./ ,0/' j ______ 

N.M. UNDERDRAIN Weekly /__ 

N.W. UNDERDRAIN Weekly /6" }0" // 9 3" , 1-, 
S.E. UNDERDRAIN Weekly 

S.M. UNDERDRAIN Weekly 

S.W. UNDERDRAIN Weekly _-_" 

INSPECTED INLET PIPING Weekly _ 

PERIMETER FENCE Weekly 

INSPECTED LINERS Weekly _ 

INSPECTED DIVERSION DITCHES Monthly 

INSPECTED WASTE PIPELINE Monthly 

OTHER (EXPLAIN BELOW) 
INSPECTOR INITIAL HEREIý//4 

COMMENTS: Weoe)(2cdqv. Pct~mfQd 1141 UnAeerdýrcxC'ns Ir1 V, /T, L'j ý44C 
F - ,/,, 6V, f3Li a 1'1- c 77, % a,414e I ,I I 5 e/4 -r7" a•tn



CROW BUTTE RESOURCES, INC.

Attachment 4 

Underdrain Monitoring Data Charts



Pond 4 Northwest Underdrain 
Monitoring Data

-U-- Pond Depth (ft) 

-4-NW Underdrain Level (ft) 

W- NW Conductivity

I I t ý I ý . . I I I I I I I . 1 I

Date

8.0

7.0 -

6.0 t

5.0 

"4.0 

3.0 

2.0

1.0 1

0.0

120,000 

100,000 

80,000 

60,000 , 

0 

-40,000 

- 20,000 

-0


