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ENVIRONMENTAL SAMPLE DATA

4th Quarter 1993

PETROTOMICS COMPANY
Shirley Basin, WY
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,2. AIR SAMPLES
,

,

LOCATIONS: Site 1 - 7800' WNW of where yellowcake dryer stack had been located. *

Rn-222 only - Amendment No. 21. *

Site 2 - L)iscontinued - Amendment No. 21.
Site 3 - Discontinued - Amendment No. 21.
Site 4 - Discontinued - Amendmont No. 21. *

Site 5 - 2000' NE of where yellowcake dryer stack had been located.
Site fi - Discontinued - Amendment No. 21.

DATE COLLECTED: 4th Quarter 1993
LOCATION: Site 1

,

-CONCENTRATION ERROR ESTIMATE LLD
RADIONUCLIDE (.uCi/ml) (_uCi/ml) ( uCi/ml L_ %MPC

Rn-222 1.5 X 10-9 0.12 X 10-9 0.2 X 10-9 50.0

DATE COLLECTED: 4th Quarter 1993
LOCATION: Site 5

CONCENTRATION ERROR ESTIMATE LLD
___RADIONUCLIDE (uCi/ml) (uCi/ml) (uCi/ml) %MPC

U-nat * X 10-15 X 10 16

Th-230 * X 10-15 f x 10-15 X 10-16

Ra-226 * X 10-15 i X 10-15 X 10-17

X 10-15 f. X 10-15 X 10-16Pb-210 *
,

Rn-222 1.6 X 10-9 1 0.13 X 10-9 X 10-9 53
.

*' Report to follow.

__a_____-_-_____ _- :_____ - . ____ _ -___ _ -__- - -_ - __--_ _ . - . a. - . - - _ , - - . - _ _ ..
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WESTERN
NVIRONMENTAL

' ERVICES AND '

TESTING INC. Lab # * 93-5201*

6756 West Uranium Road 76 Imperial Drive. Unit I
,

Casper, Wyoming 82604 Evanston. Wyoming 82930
307/234-5b11 307/789-6420

Petrotomics Company
P.O. Box 8509, Shirley Basin, YW 82615-8509
Attention: Steve Pfaff

Mine Shop Well
November 23, 1993

Sample field filtered & preserved by S. Pfaff

WATER ANALYSIS

mg/L

pH, Units 8.02
Total Dissolved Solids (TDS) 478
Chloride (Cl) 3.8 !
Sulfate (SO4) 236
Nitrate (as N) <0.01

,

Arsenic (As) <0.001 i

Selenium (Se) <0.001 1
'

Barium (Ba) <0.05
|Cadmium (Cd) <0.01

Chromium (Cr) 0.01
Lead (Pb) <0.05
Nickel (Ni) <0.03
Conductivity @ 25C,umho/cm 759

DISSOLVED SUSPENDED
i

LLD LLD i

pCi/L uCi/ml pCi/L uCi/ml |
|

Radium 226 0.36 1 0.12 1x10E-10 0.43 1 0.29 5x10E-10 i
Radium 228 2.27 i 1.51 lx10E-9 13.2 2.2 lx10E-9 !

Thorium 230 0.00 1 0.20 4x10E-10 0.00 1 0.65 lx10E-9
Lead 210 0.00 1 1.71 4x10E-9 0.00 1 4.10 6x10E-9
Polonium 210 0.00 1 0.39 lx10E-9 0.07 1 0.14 1x10E-9 1

1
1

mg/L mg/L
Uranium (U) 0.002 0.018

,

!

I

x)Dete Submitted: 11-23-93 '
./I A A-n e M A,

:

?.nnlyzed By: RC,GLH,KAH,JPM / |
""

Date Reported: 01-20-94 Laboratory Supervisor

the analymit opineens or interpretations rentained in ibn report see based on observations and material supphed by the e escot for s boxe etthan e and confidential uw this report has been made

)The interpretatmnior opin,aniempresu d reprewat the beat ;odrement of Western En.rronmental Services and Testing Inc. Wenern Environmental avumes no responsetnhty and make. no I

w arranty or reprementauons, es prenwet ce smphed sa to the pre.f urtnity. proper operations of prof 6tableneas however of any oil gan eval mineral, property mell mand. sml or any other
applwation or connection w 6th a herh tbn retmirt in ud or tehed uptin for any reason

PETSUSP |
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WESTERN
ENVIRONMENTAL'

-

ERVICES AND Lab #* 93-5200-3*

TESTING INC.
6756 West Uranium Road 76 Imperial Drive. Unit I -

Casper. Wyoming 82604 Evanston. Wyaming 82930
307/234-5511 307/789 6420

Potrotomics Company
P.O. Box 8509, Shirley Basin, WY 82615-8509
Attention: Steve Pfaff

1 SC
November 23, 1993

Sample was field filtered & preserved by S. Pfaff

WATER ANALYSIS

Conductivity @ 25C, umho/cm 3003
pH, units 3.68
Total Dissolved Solids, mg/l 2981
Chloride (Cl), mg/l 138
Sulfate (SO4), mg/l 1800 i

Hitrate (NO3 as N), mg/l 1.5
Arsenic (As), mg/l <0.001
Barium (Ba), mg/l <0.05 ,

Cadmium (Cd), mg/l 0.02 I
Chromium (Cr), mg/l <0.01

,

Lead (Pb), mg/l <0.05 ;

Nickel (Ni), mg/l 0.14 |
Selenium (Se), mg/l 0.0069 |

Uranium (U), mg/l 0.024 |
|

1
|

LLD |

uCi/ml

Radium 226, pCi/l 2.50 1 0.32 1x10E-10
Radium 228, pCi/l 4.96 i 1.92 lx10E-9
Thorium 230, pCi/1 1.93 i 0.52 4x10E-10
Lead 210, pCi/l 3.62 i 1.52 2x10E-9
Polonium 210, pCi/l 0.06 1 0.24 2x10E-9

Date Submitted: 11-23-94 7J -h

/Analyzed By: RC, GLH, KAH, JPM
Date Reported: 01-25-94 Laboratory Supervisor

the analynas opennanser inierpretations runtained ia lha report arc hased on orwrvations and material oupplied hv the chent for who=c erclunne and ronfadential ww thin retert ha4 heen made

The interpretalmas or opinians espee*=ed represent the best Jud,ement of Western Environmental kreece* and Te< ties. lac Western havironmental an.ome* no renponsibihit and make= no

s arranty or reperaentalmen espressed or imphed as to the prenloctavisy proper opetatens. nr profitablene== howeier of any ed gaa real maneral propern. w eit aand nnel or any other

spherallon or Tonnert44th wath a hwh thp. regweet 4e hM or rehed u|wn btr any reaeen



WESTERN
ENVIRONMENTAL' -

SERVICES AND Lab # --93-5200-5TESTING INC. *

6756 West Uranium Road 76 Imperial Drive, Unit ! '

Casper. Wyoming 82604 Evanston Wyoming 82930
307/234 5511 307/789-6420

Petrotomics Company
P.O. Box 8509, Shirley Basin, WY 82615-8509
Attention: Steve Pfaff

_

3 SC
November 23, 1993

Sample was field filtered & preserved by S. Pfaff

WATER ANALYSIS

Conductivity @ 25C, umho/cm 8714
pH, units 3.56
Total Dissolved Solids, mg/l 10111
Chloride (C1), mg/l 371
Sulfate (SO4), mg/l 8000
Nitrate (NO3 as N), mg/l 7.5
Arsenic (As), mg/l <0.001
Barium (Ba), mg/l <0.05
Cadmium (Cd), mg/l 0.07
Chromium (Cr), mg/l 0.02
Lead (Pb), mg/l <0.05
Nickel (Ni), mg/l 1.4
Selenium (Se), mg/l 0.063
Uranium (U), mg/l 15.1

LLD
uCi/ml

Radium 226, pCi/l 2.16 1 0.31 2x10E-10
Radium 228, pCi/l 27.4 1 2.64 lx10E-9
Thorium 230, pCi/1 2.55 0.26 1x10E-9
Lead 210, pCi/l 3.21 1.62 2x10E-9
Polonium 210, pCi/l 0.28 1 0.51 1x10E-9

Date Submitted: 11-23-94 # -e'-
Analyzed By: RC, GLH, KAH, JPM [
Date Reported: 01-25-94 Laboratory Supervisor

the analynes open,ns or enterpretations rentained ia tho teport are tsa.ed on otaarvalusas and resterial supphed in the rbent for o how eselven e anet conf dentesl uw thie reprirt han teen enade

T he mierpretabens or ape,ons es prnwd re pt++ent the hnt sud,ement of Western F.nvironmental %ervues and Testina f ar We-tern En*>'onmental a*=ume, en re pon.dnhts a..d make< no

** af f antF or tepredntal'a'as ellpre**d or ireplacet as to the prruturtnHs, proper niserations nr profetalelencen homever of ans ud ase. coal. mineral preyerty well. mand el or any other

apptWatten Dr Phrinerllan WHh 4 hgh thte ergmir] le used or reh04| pjwan for anW reawn



WESTERN
ENVIRONMENTAL'

SERVICES AND Lab #* 93-5200-7TESTING INC.
6756 West Uranium Road 76 Imperial Drive Unit I
Casper, Wyoming 82604 Evanston. Wyoming 82930
307/234 5511 307/789-6420

Patrotomics Company
P.O. Box 8509, Shirley Basin, WY 82615-8509
Attention: Steve Pfaff

49 SC
November 23, 1993

Sample was field filtered & preserved by S. Pfaff

WATER ANALYSIS

Conductivity G 25C, umho/cm 3120
pH, units 5.74
Total Dissolved Solids, mg/l 3410
Chloride (C1), mg/l 52.7
Sulfate (SO4), mg/l 2400
Nitrate (NO3 as N), mg/l <0.01
Arsenic (As), mg/l <0.001
Barium (Ba), mg/l <0.05
Cadmium (Cd), mg/l 0.02
Chromium (Cr), mg/l <0.01
Lead (Pb), mg/l <0.05
Nickel (Ni), mg/l 0.20
Selenimn (Se), mg/l 0.0031
Uranium (U), mg/l 0.010

LLD
uCi/ml

Radium 226, pCi/l 1.18 1 0.23 lx10E-10
Radium 228, pCi/l 3.89 1,38 lx10E-9
Thorium 230, pCi/l 1.57 1 0.50 4x10E-10
Lead 210, pCi/l 0.00 i 1.22 2x10E-9
Polonium 210, pCi/l 0.17 i 0.46 2x10E-9

Date Submitted: 11-23-94 #/ -emv-m

[
~"

Analyzed By: RC, GLH, KAH, JPM
Date Reported: 01-25-94 Laboratory Supervisor

the analysis opmionsor inwrpre :stenes contamed in thia termet are ba ed on ob ersation, and mawrial supphed hv ihe ebent for * hree eurlaseve and conf ulen' -I **'%=' report he, been made

The anterpretabons or apenmes ea pres *ed represent the best Judtrement of Wessern Enviremmental Service, and Te ting lac We tern Environmental a. ames nu ree;onsibihit and me be, noc

* 6rranIr nr reptementatonna. espre**ed rer imphed as to the produruvete praper operances. or profitablenen* homever of ans oil. was. coal mineral. proper 4. well nand. sml or any other

apphretir<n or connection with w hit h this reseirt is uned nr rebed ufunn for any reunnn
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IWESTERN '

ENVIRONMENTAL*

|

SERVICES AND _ Lab #:-93-5209-5TESTING INC.
6756 West Uranium Road ':6 Imperial Drive. Unit I
Casper, Wyoming 82604 Evanston. Wyoming 82930
307/234 5511 307/789 6420

Patrotomics Company
P.O. Box 8509, Shirley Basin, WY 62615-8509
Attention: Steve Pfaff

51 SC
November 30, 1993

Sample field filtered & preserved by S. Pfaff

WATER ANALYSIS

Conductivity @ 250, umho/cm 13188
pH, units 3.83
Total Dissolved Solids, mg/l 28815
Chloride (C1), mg/l 352
Sulfate (SO4), mg/l 18300
Nitrate (NO3 as N), mg/l 0.29
Arsenic (As), mg/l <0.001
Barium (Ba), mg/l 0.06
Cadmium (Cd), mg/l 0.06
Chromium (Cr), mg/l 0.32
Lead (Pb), mg/l <0.05
Nickel (Ni), mg/l 4.5
Selenium (Se), mg/l <0.001
Uranium (U), mg/l 0.063

LLD
uCi/ml

Radium 226, pCi/1 4.82 0.43 1710E-10
Radium 228, pCi/l 1.14 i 1.64 lx10E-9
Thorium 230, pCi/l 30.2 1 3.34 2x10E-9
Lead 210, pCi/l 3.05 2.44 3x10E-9
Polonium 210, pCi/l 0.37 1 0.97 2x10E-9

Date Submitted: 11-30-93 9 / / a+h __

['Analyzed By: RC, KAH, GLH, JPH
Laboratory SupervisorDate Reported: 02-04-94

the analyus opinions er interpretat nes conta.ned in thi* report are based on ob*ervatiens and maneral sopphed by the ei ent for whome earl. .sve and confidential u.c thn report has been made
The mte.pretations or openeons ts prewd represent the best jud,ement of Western f.pvaronments ..erviren and Te sting. lac, Western Environmental assumen no responsibdits and rnake* no

m aff a$ty or representations. emprewd or imphed as to the productivity, proper operations. or profitablene.a Nerver of any od. sas. rosl. mmeral, property. mell mand mod or any other

appheation er rennection with * Men thi. report es uW or rehed ogwin for any rewn

..
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I WESTERN |
.

ENVIRONMENTAL |'

ERVICES AND |
Lab #. 93-5209-6.

| TESTING INC.
1
' 6756 West Uranium Road 76 Imperial Drive, Unit I ,

'Casper, Wyoming 82604 Evanston Wyoming 82930
307/234 5511 307/789 6420

i

Patrotomics Company
P.O. Box 8509, Shirley Basin, WY 82615-8509 !
Attention: Steve Pfaff i

53 SC
November 30, 1993

Sample field filtered & preserved by S. Pfaff

i.

WATER ANALYSIS

|

Conductivity @ 250, umho/cm 4062
pH, units 5.44
Total Dissolved Solids, mg/l 4918
Chloride (Cl), mg/l 68.7
Sulfate (SO4), mg/l 2820
Nitrate (NO3 as N), mg/l 17.8
Arsenic (As), mg/l <0.001
Barium (Ba), mg/l 0.18
Cadmium (Cd), mg/l 0.02
Chromium (Cr), mg/l <0.01
Lead (Pb), mg/l <0.05
Nickel (Ni), mg/l 0.47
Selenium (Se), mg/l 0.016
Uranium (U), mg/l 0.036

LLD
uCi/ml

Radium 226, pCi/l 4.36 1 0.62 5x10E-10
Radium 228, pCi/l 12.7 2.47 lx10E-9
Thorium 230, pCi/l Ins i
Lead 210, pCi/l Ins i
Polonium 210, pCi/l Ins i

Ins : Insufficient sample for analysis.

2[ - - pwadA _Date Submitted: 11-30-93
Analyzed By: RC, KAH, GLH, JPM
Date Reported: 02-04-94 Laboratory Supervisor

' the analysis op.e.one er seerpretaten* funWned en than report are banest on obsertations and materialavupbed by the elsent for a hene e nelusive andennfmential uwe the. report has been made

The e,nterpreiauona or ntnaion* en preaed represent the tat sudrement of Weueln Environmental servires and Trauna. Inc. Western Environmental a4.umee ne re.ponsibehty and make na
warranty or representaitun.. empre.wd ne empbert as to the giroductivitt. prover operatione or profit blences however of any ed saa. coal mineral, propertv. =cil. sand. wil or any inher

aludet'aleon tot connertran 6 4h 14 het h this retusrt to vaest or rehawl ofwin for ane teasinft



WESTERN
ENVIRONMENTAL*

SERVICES AND Lcb #: 93-5197-4
TESTING INC.

6756 West Uranium Road 76 Imperial Drive. Unit I
Casper Wyoming 82604 Evanston, Wyoming 82930
307/234 5511 307/789 6420

Petrotomics Company
P.O. Box 8509, Shirley Basin, WY 82615-8509
Attention: Steve Pfaff

54 SC
November 22, 1993

Pield filtered & preserved by S. Pfaff

WATER ANALYSIS

Conductivity @ 250, umho/cm 8339
pH, units 4.34
Total Dissolved Solids, mg/l 11298
Chloride (Cl), mg/l 369 j
Sulfate (SO4), mg/l 6440 '

Nitrate (NO3 as N), mg/l 0.30
,

Arsenic (As), mg/l <0.001 |
Barium (Ba), mg/l <0.05

l
Cadmium (Cd), mg/l 0.03 i

Chromium (Cr), mg/l 0.05 ;
Lead (Pb), mg/l <0.05
Nickel (Ni), mg/l 0.92
Selenium (Se), mg/l <0.001
Uranium (U), mg/l <0.001

.

|
;

!

LLD
uCi/ml

Radium 226, pCi/l 9.04 1 0.59 2x10E-10 I

Radium 228, pCi/l 7.27 i 3.03 3x10E-9 |
Thorium 230, pCi/l 1.90 0.73 8x10E-10

'

Lead 210, pCi/l 0.00 1 3.48 5x10E-9
Polonium 210, pCi/l 0.07 1 0.10 5x10E-9

!

I

|Date Submitted: 11-22-93 ,> v mu,4 he

Analyzed By: RC, GLH, KAH, JPM ~_

i

Dcte Reported: 01-13-94 Laboratory Supervisor
- |

:
the nnairu. .p.a.on.or *ierpreisinin. cnnia.... .n ih.. rep.,ri are c..cd n .a..er.ation. . a rnaterial,uppnc.i be the rnent for * hn.e enriv ise mmi cr nfutential v.c ibia repari has heen made 1

The enterpretatront ne opinmn.e a pre.wd rrpreseni the best 6uslarment af % estern Envernnmental Seriare. and Testina lac We'i'ern Environenecial a. ume. no remmin.ibiht> and make. na

e arr8Intf er representatsant e s pre.*4d nr arnphed at la the pre.lut uwit t. proper nperaturn., or profitablene.n hoseger of any ed. ,aa rest. mmeral propertr. e ell, mand. and nr ant' #4her

SF piiraten Dr Nennee%en 6 4th m hst h ths. feport 6. uneml ur re$teg| uf.PM febf any fran6a ]
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WESTERN* ENVIRONMENTAL
SERVICES AND Lab #: 93-5209-7TESTING INC.

6756 West Uranium Road 76 Imperia' Jrive. Unit I
Casper. Wyoming 82604 Evanston. Wyoming 82930
307/234 5511 307/789-6420

Potrotomics Company
P.O. Box 8509, Shirley Basin, WY 82615-8509
Attention: Steve Pfaff

56 SC
November 30, 1993

Sample field filtered & preserved by S. Pfaff

1

WATER ANALYSIS
|

Conductivity @ 250, umho/cm 8478
pH, units 3.88
Total Dissolved Solids, mg/1 13946
Chloride (C1), mg/l 292 i

Sulfate (SO4), mg/l 9800 |
Nitrate (NO3 as N), mg/l 0.89 |
Arsenic (As), mg/l <0.001
Barium (Ba), mg/l 0.12
Cadmium (Cd), mg/l 0.03
Chromium (Cr), mg/l 0.05 ,

Lead (Pb), mg/l <0.05 I
Nickel (Ni), mg/l 3.2
Selenium (Se), mg/l 0.002
Uranium (U), mg/l 0.029

LLD
uCi/ml

Radium 226, pCi/l 4.07 1 0.41 lx10E-10
Radium 228, pCi/l 11.7 1.88 2x10E-9
Thorium 230, pCi/l 6.2 1.79 2x10E-9
Lead 7 0, pCi/l 5.31 3.30 5x10E-9
Polon.'~n 210, pCi/l 0.03 1 1.18 2x10E-9

Date Submitted: 11-30-93 seeh-

[Analyzed By: RC, KAH, GLH, JPM
Laboratory SupervisorDate Reported: 02-04-94

the analrsts opinsorra or interpretations rentained in this teport are based on abmervsuuns and mawrtal puppbed bv the risent for whome esclunne and confidentsal um, thes repo,I h.* been maele

The int,r pretatians er opinion ,s pres.ed erpresent the Mt ;udrement of Western Environmerital Serwires and Teauer. lac. Western t:nsirnamental s.nume no respawbahty and moe= no

*streaty or representatman espres,ed or emphed as to the pewturuvity proper aperatw5s. or prnfitablene.s how ever of any oil ran. enal, miner al. property. is ell. pand, asul or any other

$ppIW& hen er renDechen u nth w hu h that report 4. used raf rehwi uguan Inc any reason



.

3. LIQUlD SAMELES (CONTINUED 1 -

DATE COLLECTED: . November 30, 1993
LOCATION: 57-SC

*

TYPE OF SAMPLE: Groundwater - Bailed

.

CONCENTRATION ERROR ESTIMATE LLD
RADIONUCLIDE (uCifml) luc _i/ml) (uCiLml)

U-nat 7.44 X 10-9

Th-230' 3.25 X 10-9 1.88 X 10-9 20 X 10-10

Ra-226 0.76 X 10-9 0.20 X 10-9 2X 10-10

Ra-228 2.95 X 10-9 1.61 X 10-9 2X 10-9

Pb-210 0.00 X 10-9 i 2.45 X 10-9 3X 10-9

Po-210 0.10 X 10-9 1.29 X 10-9 5X 10-9

3. L_I_ QUID SAMPLES (CONTINUED 1

DATE CO~,LECTED: November 22, 1993
LOCATION: 58-SC
TYPE OF SAMPLE: Groundwater - Bailed

CONCENTRATION ERROR ESTIMATE LLD
RADIONUCLIDE (uCi/ml) (uCi/ml) (uCi/ml)

U-nat 8.80 X 10-9

Th-230 21.1 X 10-9 3.2 X 10-9 30 X 10-10

Ra-226- 10.6 X 10-9 1 0.6 X 10-9 1 X 10-10

Ra-228 66.2 X 10-9 1'5.1 X 10-9 4 X 10-9

Pb-210 0.80 X 10-9 .i 3.74'X 10-9 4 X 10-9
i .

Po-210 0.00 X 10-9 1 0.16 X'10-9 2 X 10-9 '

_ - _ _ _ _ _ _ - _ _ - - - _ _ - _ _ .- _ - _ _ _ - - _ _ _ - - _ _ _ _ _



WESTERN
ENVIRONMENTAL*

ERVICES AND Lab #: 93-5209-8TESTING INC.
6756 West Uranium Road 76 Imperial Drive, Unit I
Casper Wyoming 82604 Evanston. Wyoming 82930
307/234 5511 307/789 6420

Petrotomics Company
P.O. Box 8509, Shirley Basin, WY 82615-8509
Attention: Steve Pfaff

57 SC
November 30, 1993

Sample field filtered & preserved by S. Pfaff

WATER ANALYSIS

Conductivity @ 250, umho/cm 7654
pH, units 3.91.

Total Dissolved Solids, mg/l 11360
Chloride (Cl), mg/l 288
Sulfate (SO4), mg/l 8000
Nitrate (NO3 as N), mg/l 0.69
Arsenic (As), mg/l <0.001
Barium (Ba), mg/l 0.11
Cadmium (Cd), mg/l 0.02
Chromium (Cr), mg/l 0.02
Lead (Pb), mg/l <0.05
Nickel (Ni), mg/l 3.7 |
Selenium (Se), mg/l <0.001 i

Uranium (U), mg/l 0.011 l

|
I

LLD
uCi/ml

Radium 226, pCi/l 0.76 0.20 2x10E-10
Radium 228, pCi/l 2.95 t 1.61 2x10E-9
Thorium 230, pC1/1 3.25 1.88 2x10E-9
Lead 210, pCi/l 0.00 1 2.45 3x10E-9
Polonium 210, pCi/l 0.10 1,29 5x10E-9

|

|
|

Date submitted: 11-30-93 N m - ac h -
Analyzed By: RC, KAH, GLH, JPH /Date Reported: 02-04-94 Laboratory Supervisor

the analymm epinionsor teterpretations contaened in then report are based on observaLions and matertal suppl ed by the cheat for u home euclu.ne and confalantial v e this report has been made

The interpretations or opinions es prested represent the heut sudgement of Western Environmental Servwes and bting Inc Wedern Enuronmental auumes no responsibihty and malie* no

warpanh or representatsono n prenned or tenpl.ed as to the produtmty. proper operationa or proinablenens however of any oil gan. coal. mineral, propertr. well. Sand. unt ut any other

opphestion or connecteon .th hwh tha repnet ** pd or retimi unos far any reawm



WESTERN
, ENVIRONMENTAL'

i SERVICES AND Lab Number : 93-5196-6TESTING INC.
| 6756 West Uranium Road 76 Imperial Drive. Unit 1

Evanston. W 0 ming 82930Casper, Wyoming 82604 3

| 307/234 5511 307/789 6420

Potrotomics Company
P.O. Box 8509, Shirley Basin, WY 82615-8509
Attention: Steve Pfaff

58 SC
November 22, 1993

Sample was field filtered & preserved by S. Pfaff.
1
l

mg/l mg/l

TDS (Calculated) 24358 Boron (B) <0.05
TDS (Observed) 27717 Cadmium (Cd) 0.07
Conductivity 025c,umho/cm 15057 Chromium (Cr) 0.45
Tot. Alkalinity (as CACO 3) O Copper (Cu) 0.10
Tot. Hardness (as CACO 3) 6615 Fluoride (F) 0.96
Sodium (Na, Calculated) 934 Iron (Fe) 2603
Sodium (Na, Observed) 488 Lead (Pb) <0.05
Potassium (K) 29.2 Hanganese (Mn) 92.0
Calcium (Ca) 329 Mercury (Hg) <0.001
Magnesium (Hg) 1408 Holybdenum (Mo) <0.1 .

Chloride (C1) 379 Nickel (Ni) 4.5 |
Sulfate (SO4) 18000 Nitrate (NO3 as N) 0.30 i

Bicarbonate (HCO3) O Selenium (Se) <0.001
,

Carbonate (CO3) 0 Uranium (U) 0.013 I

pH, Units 3.49 Vanadium (V) 7.5
Aluminum (Al) 968 Zinc (Zn) 6.2

Ammonia (NH3 as N) 153
,

Arsenic (As) <0.001 '

Barium (Ba) <0.05

LLD
pCi/l uCi/ml

Radium 226 10.6 1 0.6 lx10E-10
Radium 228 66.2 1 5.1 3x10E-9
Thorium 230 21.1 1 3.2 3x10E-9
Lead 210 0.80 1 3.74 4x10E-9
Polonium 210 0.00 1 0.16 2x10E-9

Radium 226 was determined by de-emanation.

| Submitted By: S. Pfaff
Date Submitted: 11-22-93 9J [ w%

Lab [oratorySupervisorAnalyzed By: RC, OLH, KAH, JPM
Date Analyzed : 01-10-94

.

the artalysis opinmn* or interpre tations reintained in then termrt are bawd on obsers suunn and material supphed by the ebent for w how egeluene and ri.nfidenbal use this report h45 been made

Trie interpretauon.nr opinionsespren rd represent tbe heat mdgement of %estern Faurenmental Mersice, and Te= ting. Inc Western Ensitonmenial noume. no rrsimnutnhty and make, na

marfanty or representations. extice.ed or imphed as to the prmlurtivav. proter operatWflA. Or profitahlfhfew ho%fVer faf Sny Od. FRA r0$|. lHineral, prtyWrh . H P!I. Sand. mod Mr anF AthPr

appbesteun or connectmn wah m hu h this regert es uml or rehed ugnin for any reawn

. _ .
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3. LIQUID SAMPLES (CONTINUE _DJ
i: -

DATE COLLECTED: November 22, 1993
LOCATION: 59-SC
TYPE OF SAMPLE: Groundwater - Bailed ;.

;

!

t

CONCENTRATION ERROR ESTIMATE LLD - '
'

RADIONUCLIDE (uCi/m1) (uCi/ml) _
(uCi/ml)2

!

U-nat 0.68 X 10-9

Th-230 4.36 X 10-9 2 1.45 X 10-9 10 X 10-10

Ra-226 5.48 X 10-9 0.45 X 10-9 1 X 10-10 f

Ra-228 23.6 X 10-9 1 4.16 X 10-9 3X 10-9 t'

Pb-210 1.13 X 10-9 2.63 X 10-9 4 X 10-9

Po-210 0.00 X 10-3 1 0.49 X 10-9 1 X 10-9
'

i,

4

! -

!,

DATE COLLECTED: November 30, 1993'

,

3
.

60-SC.LOCATION:
~

TYPE OF SAMPLE: Groundwater - Bailed. .:

i
'

CONCENTRATION ERROR ESTIMATE LLD
RADIONUCLIDE (uCi/ml) (uCi/ml) (uCi/ml)

,

'

U-nat 618.78 X 10-9

Th-230 -9.37 X 10-9 2.38 X 10-3 20 X 10-9-

Ra-226 3.23 X 10-9 0.37 X 10-9 1 X 10-10
,

Ra-228 15.3 X 10-9 2.39 X-10-9 2 X 10-9 '

4

Pb-210 0.55 X 10-9 2.30 X 10-9 3X 10-9

Po-210' 0'.00 X 10-9 2 0.63 .L 10-9- 3 X_10-9 *
.;

t

4

m .m ._ _. .i.___ _ ___.__[_________.________.________________ , _ r # =
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WESTERN
ENVIRONMENTAL |

''

ERVICES AND Lab #* 93-5197-5 |
TESTING INC. *

6756 West Uranium Road 76 Imperial Drive. Unit I
Casper, Wyoming 82604 Evanston, Wyoming 82930
307/234 5511 307/789-6420

Patrotomics Company
P.O. Box 8509, Shirley Basin, WY 82615-8509
Attention: Steve Pfaff

59 SC
November 22, 1993

Field filtered & preserved by S. Pfaff

WATER ANALYSIS

.

Conductivity @ 25C, umho/cm 12624
pH, units 3.55
Total Dissolved Solids, mg/l 23693
Chloride (Cl), mg/l 321
Sulfate (SO4), mg/l 14900
Nitrate (NO3 as N), mg/l 0.81
Arsenic (As), mg/l <0.001
Barium (Ba), mg/l <0.05
Cadmium (Cd), mg/l 0.05
Chromium (Cr), mg/l 0.23
Lead (Pb), mg/l <0.05
Nickel (Ni), mg/l 3.5
Selenium (Se), mg/l 0.002
Uranium (U), mg/l <0.001

LLD
uCi/ml

Radium 226, PCi/l 5.48 0.45 1x10E-10
Radium 228, pCi/l 23.6 1 4.16 3x10E-9
Thorium 230, poi /l 4.36 1 1.45 1x10E-9
Lead 210, pCi/l 1.13 1 2.63 4x10E-9
Polonium 210, pCi/l 0.00 1 0.49 1x10E-9

MI- e
'

Date Submitted: 11-22-93 - r

Analyzed By: RC, GLH, KAH, JPM ' ~ "

Date Reported: 01-13-94 Laboratory Supervisor

the analysis- noinion* as interpretatu,n* o.ma,ned in thh rep irt are l,awd un olaers ations an<t material supplied h.v theclient for * hone esclusive and confident al ww these report han Wn made. j
The interpretations or np< neons e spressett represent the hest ludeement of Western Environmental Services and Tentent. Inc We* tern Environmental a**ume, no responnbdalv and make. no I

u arranTV ee reprewntaisons. eiisrem! or imphed as to the previustisity, proper operations or prnfitah' erie =s however of any od. ran. real, mineral, property. u til. and mail er any mher

applevatwn or connertion with a herh inis res. ort i.umi ne rehrd vren for any repon
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WESTERN.

ENVIRONMENTAL
SERVICES AND Lab #: 93-5209-9TESTING INC.

6756 West Uranium Road 76 Imperial Drive. Unit I
Casper. Wyoming 82604 Evanston. Wyoming 82930
307/234-5511 307/789 6420

Patrotomics Company
P.O. Box 8509, Shirley Basin, WY 82615-8509
Attention: Steve Pfaff

60 SC
November 30, 1993

Sample field filtered & preserved by S. Pfaff

WATER ANALYSIS

Conductivity @ 25C, umho/cm 6241
pH, units 4.91 ,

Total Dissolved Solids, mg/l 8207 |

Chloride (Cl), mg/l 268
Sulfate (SO4), mg/l 5320
Nitrate (NO3 as N), mg/l 0.29
Arsenic (As), mg/l <0.001
Barium (Ba), mg/l 0.12
Cadmium (Cd), mg/l 0.04
Chromium (Cr), mg/l 0.06 i

Lead (Pb), mg/l <0.05 !

Nickel (Ni), mg/l 1.6
Selenium (Se), mg/l <0.001
Uranium (U), mg/l 0.914

LLD
uCi/ml

Radium 226, pCi/l 3.23 0.37 lx10E-10
Radium 228, pCi/1 15.3 2.39 2x10E-9
Thorium 230, pCi/l 9.37 i 2.38 2x10E-9
Lead 210, pCi/l 0.55 2.30 3x10E-9
polonium 210, pCi/l 0.00 0.63 3x10E-9

Date Submitted: 11-30-93 . Mih
[Analyzed By: RC, KAH, GLH, JPM

Laboratory SupervisorDate Reported: 02-04-94

' Ibe analysts openeensor interpretations contamed en thau report are bswed on obwreatmas and matertal nupphed by the rhent for a bow eariume and confidential v*e theo report ha* bren made

The icterpretations or apin,oen e s pre wd represent the best judsement of Wentern Environmeatal tiervices and Testine inc Western t:nvironmental soume. no re.tenn bihtv and mases no

w arranty or reprewstatman espressed or emphed as to tree producovity. proper operaisons, or profitableness homeser of any oA an. coal. meneral, property, mell. aand wul or saw other

- appbcation or connection with w h.ch than repiirt is uwd or rehisi upon for any ressan
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WESTERN.

ENVIRONMENTAL
SERVICES AND Leb #: 93-5197-6
TESTING INC.

6756 West Uranium Road 76 Imperial Drive. Unit I
Casper. Wyoming 82604 Evanston. Wyoming 82930
307/234 5511 307/789-6420

Pctrotomics Company
P.O. Box 8509, Shirley Basin, WY 82615-8509
Attention: Steve Pfaff

62 SC
November 22, 1993

Field filtered & preserved by S. Pfaff

WATER ANALYSIS

Conductivity @ 250, umho/cm 13898
pH, units 3.35
Total Dissolved Solids, mg/l 26644
Chloride.(C1), mg/l 386
Sulfate (SO4), mg/l 16700
Nitrate (NO3 as N), mg/l 0.30
Arsenic (As), mg/l <0.001
Barium (Ba), mg/l <0.05
Cadmium (Cd), mg/l 0.06
Chromium (Cr), mg/l 1.0
Lead (Pb), mg/l <0.05
Nickel (Ni), mg/l 4.1
Selenium (Se), mg/l 0.0014
Uranium (U), mg/l 1.17

LLD
uCi/ml

Radium 226, pCi/l 3.94 0.38 lx10E-10
Radium 228, pCi/l 16.4 4.19 3x10E-9
Thorium 230, pCi/1 320 t 11 lx10E-9
Lead 210, pCi/l 3.00 1 2.32 3x10E-9
Polonium 210, pC1/1 0.37 1.06 3x10E-9

Date Submitted: 11-22-93 I a mviu~
" ~

Analyzed By: RC, GLH, KAH, JPH
Date Reported: 01-13-94 Laboratory Supervisor

.

the analysis.opinione er inter pretalmas contained en th r* report are based on observateons and materiai supphed bv the rbent for w hose rtriuktse and confulential uv thie report hs. twen made

Theynwrpretalman or opinuinn espre..cd represent ihe ba*t iudrement of W e tern Environmental &ruces and Te=tenr. lac Western Environmental s+.ume- rio responarbihtv and rnske no
u4tranty or repre.entahnns espre==ent or imphed as to the prneluctivity proper opersuons or profitablenes* ho*ever of snv oil, ras. coal. mineral properts , w ell omt. wil er any other

appbrstion or eennection wnh a hrth thm report in u.ett nr rehrd upon for snv reanon
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WESTERN.

ENVIRONMENTAL
SERVICES AND Lcb #: 93-5197-7
TESTING INC.

6756 West Uranium Road 76 Imperial Drive. Unit I
Casper, Wyoming 82604 Evanston, Wyoming 82930
307/234 5511 307/789-6420

Patrotomics Company
P.O. Box 8509, Shirley Basin, WY 82615-8509
Attention: Steve Pfaff

63 SC
November 22, 1993

Field filtered & preserved by S. Pfaff

WATER ANALYSIS

Conductivity @ 25C, umho/cm 9150
pH, units 2.62
Total Dissolved Solids, mg/l 12811
Chloride (Cl), mg/l 237
Sulfate (SO4), mg/l 9000
Nitrate (NO3 as N), mg/l 0.75
Arsenic (As), mg/.1 <0.001
Barium (Ba), mg/l <0.05
Cadmium (Cd), mg/l 0.06
Chromium (Cr), mg/l 0.93
Lead (Pb), mg/l <0.05
Nickel (Ni), mg/l 2.1
Selenium (Se), mg/l 0.080
Uranium (U), mg/l 4.70

LLD
uCi/ml

Radium 226, pCi/l 1.33 0.22 lx10E-10
Radium 228, pCi/l 2.58 i 3.86 3x10E-9 |

Thorium 230, pCi/l 4020 i 84 3x10E-9 '

Lead 210, pCi/l 0.00 1 2.30 3x10E-9
Polonium 210, PC1/1 0.00 i 0.21 4x10E-9

|

l

1
1
1

"
Date Submitted: 11-22-93 jo / e puu2a u vi -. -

-

Analyzed By: RC, GLH, KAH, UPH
Date Reported: 01-13-94 Laboratory Supervisor

.

|

the analyses opininna or interpretsta.ns coatnined m this repnet ere based on (dwr"alions and material suppbed by the ebent for e hme e nelu*ive and roefulenasal var this report has been made.

The interpretations or opinnsne e s prraied repre*ent the best judvernent of Western E nvironmenist Sersires and Testint, lac, Weitern haviranmental a.aume= nei reynmedidst y anel make= nts

e arranty or reprewntanons empre=.ct ne emphed at to the prialurtisity. proper operstmns or profitablenean however of any ml. gas anal. meneral penperts mall * sad. *ud or any other

appewetion af connectuen wHh whth th,4 reiert to u ed nr reluwt up n for any tennem



WESTERN |
.

ENVIRONMENTAL !

SERVICES AND Lab #: 93-5197-8 !

TESTING INC.
6756 West Uranium Road 76 Imperial Drive. Unit !
Casper. Wycming 82604 Evanston, Wyoming 82930
307/234 5511 307/789 6420

Potrotomics Company
PeOeBox 8509, Shirley Basin, WY 82615-8509
Attention: Steve Pfaff

64 SC
Novemlror 22, 1993

Field filtered ( preserved by S. Pfaff
. _ , . .

WATER ANALYSIS

Conductivity 0 25C, umho/cm 10598
pH, units 2.58
Total Dissolved Solids, mg/l 15492
Chloride (C1), mg/l 268
Sulfate (SO4), mg/l 10300
Nitrate (NO3 as N), mg/l 0.30
Arsenic (As), mg/l <0.001
Barium (Ba), mg/l <0.05
Cadmium (Cd), mg/l 0.08
Chromium (Cr), mg/l 1.0
Lead (Pb), mg/l <0.05
Nickel (Ni), mg/l 3.2
Selenium (Se), mg/l 0.051
Uranium (U), mg/l 6.23

LLD
uCi/ml

Radium 226, pCi/l 0.44 1 0.14 lx10E-10
Radium 228, pCi/l 1.51 1 1.25 lx10E-9
Thorium 230, pCi/l 5996 i 109 3x10E-9
Lead 210, pCi/l 10.3 1 5.54 5x10E-9
Polonium 210, pCi/l 0.00 1 0.35 2x10E-9

9 .uI|i Y
Date Submitted: 11-22-93 / num m.h'

"Analyzed By: RC, GLH, KAH, JPM
Date Reported: 01-13-94 Laboratory Supervisor

.

t he analyvs opinion * nr telerpretatione ranta,ned ia this resmrt are b4 Sed on ott.ert noons and rnaterial upplied bi the ehent for a how eirlum e and renfultatial ua ths. report haa been made.

The interpretaima.. ur npinions es per..ed repre.eni the br.t onisement of w e. tern Enver nament al serme. anit teenas be % eutern Enviennmentel a*.urne. nn re.imn.shditt and make no

e ntranty or repre .ntations. espressed nr amphed sa to the prnlui sevitr. proper astrations or profit 4bleness hoseser of ans od. pas. real mineral. pratertr w ell. =and uni or any other

apphi stion nr rennectuen with * An h IM. rets *rt s. 9-ed nr rehed utsia f er ans rea.en
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WESTERN
ENVIRONMENTAL*

SERVICES AND Lab #* 93-5200-8TESTING INC. *

6756 West Uraniurr Road 76 Imperial Drive, Unit I
Casper, Wyoming 82604 Evanston, Wyoming 82930
307/234 5511 307/789-6420

Petrotomics Company
P.O. Box 8509, Shirley Basin, WY 82615-8509
Attention: Steve Pfaff

66 SC
November 23, 1993

Sample was field filtered & preserved by S. Pfaff

WATER ANALYSIS

Conductivity @ 25C, umho/cm 10715
pH, units 3.87
Total Dissolved Solids, mg/l 21581
Chloride (C1), mg/l 345
Sulfate (SO4), mg/l 14300
Nitrate (NO3 as N), mg/l <0.01
Arsenic (As), mg/l <0.001
Barium (Ba), mg/l 0.08
Cadmium (Cd), mg/l 0.05
Chromium (Cr), mg/l 0.02 |

Lead (Pb), mg/l <0.05
Nickel (Ni), mg/l 3.1
Selenium (Se), mg/l <0.001
Uranium (U), mg/l 0.005

|
;

LLD |
uCi/ml l

|
|

Radium 226, pCi/l 7.73 0.55 1x10E-10
Radium 228, pCi/l 32.9 2.66 lx10E-9
Thorium 230, pCi/l 3.48 i 1.37 lx10E-9 1

'Lead 210, pCi/l 0.00 1.36 3x10E-9
Polonium 210, pCi/l 0.22 0.51 lx10E-9

l

Date Submitted: 11-23-94 7 -t . <Le-
~

Analyzed By: RC, GLH, KAH, JPM [
'

|
Date Reported: 01-25-94 Laboratory Supervisor I

i

1

the smal tas opmionsor interpretstuita rnmained in thse reiwirt are tsa.ed on obsertations and matenal supphed hv the thent for a home esclusive and confidential une this report has been rnade
|t

The enterpreisunas nr opininas eipre. a repre.ent the h.si sudreme u of Weuern En ire,nmental Services and Tesons. lac We tern Environmental a.=ume. no resswm ibilit> and make< no

a straety nr rapresentaunns espec=wed rir emphed as to the priaturtivity proper operabons, or profitableness how evet of ant oil, saa. coal, mineral. property. m ell. =and out or any otbrr

appliestion of connection with w hwh th.. tetw,rt a u-ed ur reheni uiven for anv reason
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WESTERN
ENVIRONMENTAL'

SERVICES AND Lab # 93-5209-10*

TESTING INC.
6756 West Uranium Road 76 Imperial Drive. Unit I
Casper. Wyoming 82604 Evanston Wyoming 82930
307/234 5511 307/789-6420

Petrotomics Company
P.O. Box 8509, Shirley Basin, WY 82615-8509
Attention: Steve Pfaff

67 SC
November 30, 1993

Sample field filtered & preserved by S. Pfaff

WATER ANALYSIS

Conductivity @ 25C, umho/cm 2944
pH, units 6.96
Total Dissolved Solids, mg/l 2681
Chloride (Cl), mg/l 117
Sulfate (SO4), mg/l 1280
Nitrate (NO3 as N), mg/l <0.01
Arsenic (As), mg/l <0.001
Barium (Ba), mg/l 0.11
Cadmium (Cd), mg/l 0.01
Chromium (Cr), mg/l <0.01
Lead (Pb), mg/l <0.05
Nickel (Ni), mg/l 0.03
Selenium (Se), mg/l <0.001
Uranium (U), mg/l 0.020

LLD
uCi/ml

Radium 226, pCi/l 26.6 i 1.0 1x10E-10
Radium 228, pCi/l 14.6 1 2.57 2x10E-9
Thorium 230, pCi/l 0.17 0.22 3x10E-10
Lead 210, pCi/1 0.00 2.00 3x10E-9
Polonium 210, pCi/1 0.09 1.75 2x10E-9

Date Submitted: 11-30-93 a _ m>u <4Jh-
Analyzed By: RC, KAH, GLH, JPM [
Date Reported: 02-04-94 Laboratory Supervisor

.

reguiri are based on otmervstinne and material supplied hv the cisent for w hoae rierluane and enpfutential u=r thie report hat been enaalethe nnslymea opinions or saterpretations rantaefied in tha
3 and ma ke. noThe iMerpretations or npineons e s presseri repenent the be*( lud,ement af Watern Envetonmental Servwen sod Te t.en Inc. w ntern Ensirnamentai n..umn no re pon.ihile

WSF[aMty Or repreaf nt& teens, f t pffhMd far implied at tg the pfmf urtmty proper Ogw ; g O =
or probtglsiche49 hometer Qf gny 010 334. real miner $5. progelt. - e||, ognd, am| Gr $hn htbef

Applystoon er connet tsua a sah wha h then report te need or reited vleen for any r'esmon

4 - e. am



WESTERN.

ENVIRONMENTAL
SERVICES AND Lab # 93-5209-11TESTING INC.

6756 West Uranium Road 76 Imperial Drive. Unit I
Cas >er. Wyoming 82604 Evanston. Wyoming 82930
307 234 5511 307/789-6420

Petrotomics Company
P.O. Box 8509, Shirley Basin, WY 82C15-8509
Attention: Steve Pfaff

68 SC
November 30, 1993

Sample field filtered & preserved by S. Pfaff

WATER ANALYSIS

Conductivity @ 25C, umho/cm 8360
pH, units 6.21
Total Dissolved Solids, mg/l 14052
Chloride (Cl), mg/l 355 i

|Sulfate (SO4), mg/l 8900
Nitrate (NO3 as N), mg/l 0.22 ;

Arsenic (As), mg/l <0.001 l

Barium (Ba), mg/l 0.12 |
Cadmium (Cd), mg/l 0.03

'

Chromium (Cr), mg/l 0.01
Lead (Pb), mg/l <0.05
Nickel (Ni), mg/l 0.85
Selenium (Se), mg/l <0.001 .

Uranium (U), mg/l 0.014 |

LLD
uCi/ml !

l

Radium 226, pCi/l 5.68 0.49 3x10E-10
Radium 228, pCi/l 13.15 1 2.73 2x10E-9
Thorium 230, pCi/l 0.12 1 0.25 4x10E-10
Lead 210, pCi/l 0.00 2.25 3x10E-9
Polonium 210, pCi/l 0.05 1 1.59 2x10E-9

Date submitted: 11-30-93 9[ E - > Am~ _-

Analyzed By: RC, KAH, GLH, JPM /
Date Reported: 02-04-94 Laboratory Supervisor

,

int analysis openiong nr mterpretat mns contained in thi* report are based on obwr*stionn and maitrial,uppbed bs the chent for s hog eutunne and ronfidential v.e thin report ha4 been made

The interpretatmns et opinions e s prewd reprewnt the best pudgement of We= tern Environmental Services and Te=tias. Inc. We= tern En. ronmraial a*=urne na reaimaaihihn and make. no

em presacd or irnpl ed as to the priwtuttivity. procer aperstmns. or profitabiene** hometer of any oil gad. n.al enineral, progerts. w ell. =and, ami or any etrieram arranty or reprewntatione

apptwatoon or connertma with w his b 1%sm ret.crt is u.c.1 or ref mi utain fe r any resen
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WESTERN.

ENVIRONMENTAL
ERVICES AND Lab #: 93-5200-9TESTING INC.
6756 West Uranium Road 76 Imperial Drive. Unit !
Cas r. Wyoming 82604 Evanston. Wyoming 82930
307 34 5511 307/789 6420

Patrotomics Company
P.O. Box 8509, Shirley Basin, WY 82615-8509
Attention: Steve Pfaff

5 DC
November 23, 1993

Sample was field filtered & preserved by S. Pfaff

WATER ANALYSIS

Conductivity @ 25C, umho/cm 6594
pH, units 3.93
Total Dissolved Solids, mg/l 10423
Chloride (Cl), mg/l 129
Sulfate (SG4), mg/l 7100
Nitrate (NO3 as N), mg/l <0.01
Arsenic (As), mg/l <0.001
Barium (Ba), mg/l 0.06
Cadmium (Cd), mg/l 0.05
Chromium (Cr), mg/l 0.04
Lead (Pb), mg/l <0.05
Nickel (Ni), mg/l 1.4
Selenium (Se), mg/l <0.001
Uranium (U), mg/l 0.010

LLD
uCi/ml

Radium 226, pCi/l 4.86 1 0.43 1x10E-10
Radium 228, pCi/1 12.6 1 2.11 1x10E-9
Thorium 230, pCi/l 5.42 1.61 1x10E-9
Lead 21.0, pCi/l 0.00 1.54 3x10E-9
Polonium 210, pC1/1 0.26 1 0.41 1x10E-9

Date Submitted: 11-23-94 8 aN . 4 n - w .i d e ~

!Da 11 po d bl 9 Laboratory Supervisor
'

ihe ... .... .i,.. .. ., ,.t,, p,et.s, .. . m.. ,a .. h.. ,,1..,i .,e i...,4, . .. . .. n. .no m.ic,,.i . ppi.ea hv ihe ri eni fer . h , eiriome .na coat.aeat..i o- ih. r peri h.. been .ae
The enterpretalmes or optaione es pre..rd reprewet the heat Juifro meM en Western Envirmarrwatel serv cca and Tesis =a f ee % **tet * E nvivor memst sa umee ne reas=>n..t., hor and make* no

*
e e,renty or rept eye.tatsans e s prenned v *mplied me t. the perufvelevity pra or operstrano or prof tablence, homevrt' of ens sol go. cual mineral prolarrit. well . sed. wvil of ant other.

a.ppies ation or rennertson with = her h thm re.mn t ,n temt or rehowl wgen for an* reason
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3. _L_I_ QUI D S AM PLES (CONTINUED _1
..

DATE COLLECT O: November 23,- 1993 ,

LOCATION: 7-DC
TYPE OF SAMPiF Groundwater - Dry

'

.

,

CONCENTRATION ERROR ESTIMATE LLD '-

RADIONUCLIDE (uCi/ml) (uCi/ml) (uCi/ml)

U-nat X 10-9

Th-230 X 10-9 1 X 10-9 X 10-10

Ra-226 X 10-9 2 X 10-9 X 10-10
!

Ra-228 X 10-9 i X 10 'I X 10-9

Pb-210 X.10-9 X 10-9 X 10-9
'

Po-210 X 10-9 X 10-9 X 10-9

DATE COLLECTED: November 23, 1993
LOCATION: 8-DC
TYPE OF SAMPLE: Groundwater - Bailed

CONCENTRATION ERROR ESTIMATE LLD
RADIONUCLIDE (uCi/ml) (uCi/ml) (uCi/ml) ,

U-nat 15.57 X 10-9

Th-230 125. X 10-9 i 7. X 10-9 10 X 10-10

Ra-226 2.57 X-10-9 1 0.33 X 10-9 2X 10-10

Ra-228 5.17 X l'0 - 9 .'i 1.15 X 10-9 l' X 10-9

-Pb-210 2.80 X 10-9 1 1.52 X 10-9 2X 10-9
~

,

' '

Po-210 0.06 X 10-9 i 0' 3 7 X 10-9 1 X 10-9 -

|.

.. __ __ _ _ __-_- _ _ _ __ _ _- _ _ _ _ _ ____ _ _ . _ _ _ - . . ... . . .. . - . . - - . . . . -- . .



WESTERN.

ENVIRONMENTAL
SERVICES AND Lab # 93-5200-10*

TESTING INC.
6756 West Uranium Road 76 Imperial Drive. Unit !
Cas . Wyoming 82604 Evanston. Wyoming 82930
307 34-5511 307/789-6420

Potrotomics Company
P.O. Box 8509, Shirley Basin, WY 82615-8509
Attention: Steve Pfaff

8 DC
November 23, 1993

Sample was field filtered & preserved by S. Pfaff

WATER ANALYSIS

Conductivity @ 25C, umho/cm 9773
pH, units 3.51
Total Dissolved Solids, mg/l 18233
Chloride (Cl), mg/l 280
Sulfate (SO4), mg/l 12400
Nitrate (NO3 as N), mg/l <0.01
Arsenic (As), mg/l <0.001
Barium (Ba), mg/l <0.05
Cadmium (Cd), mg/l 0.69
Chromium (Cr), mg/l 0.23
Lead (Pb), mg/l <0.05
Nickel (Ni), mg/l 3.1
Selenium (Se), mg/l <0.001
Uranium (U), mg/l 0.023

LLD
uCi/ml

Radium 226, pCi/l 2.57 1 0.33 2x10E-10
Radium 228, pCi/l 5.17 1 1.15 lx10E-9
Thorium 230, pCi/l 125 7 lx10E-9
Lead 210, pCi/l 2.80 1 1.52 2x10E-9
Polonium 210, pCi/l 0,06 1 0.37 lx10E-9

Date Submitted: 11-23-94 f / I cou ~u~-
Analyzed By: RC, GLH, KAH, JpH [Date Reported: 01-25-94 Laboratory Supervisor

.

the analy*kt epinecas or enterpretations enmaineal en this regnet af e hn*ed en oliwervationn and materidi sapplied by the chent for o hn enclumesf and con' flentesi une this report tailsren snede

The interpretatens or open.onn ea rstenet re presem the hest radgement of Wr* tern F.netranmental Ser vsres end lestier inc % + stern Environmental a**ume= no tengwenenhdot e sad snake. no

m orf ahty or reprewnlationa espreswd or smphed as to the pendortsvitv proper operation 9. er profitablences however of any od ,an. coal. smneral, propertr. ocll mand and or any other

Spplai'StMn or F9enefteen e nth w hgh this report gm uwd or rehed u|nen (or any resen
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WESTERN.

ENVIRONMENTAL
SERVICES AND Lab #: 93-5200-11TESTING INC.

6756 West Uranium Road 76 Imperial Drive. Unit I
Casper. Wyoming 82604 Evanston, Wyoming 82930
307/234-5511 307/789-6420

Patrotomics Company
P.O. Box 8509, Shirley Basin, WY 82615-8509
Attention: Steve Pfaff

9 DC
November 23, 1993 -

Sample was field filtered & preserved by S. Pfaff

WATER ANALYSIS

Conductivity @ 25C, umho/cm 8243
pH, units 4.45
Total Dissolved Solids, mg/l 11357
Chloride (C1), mg/l 355
Sulfate (SO4), mg/l 7216
Nitrate (NO3 as N), mg/l <0.01
Arsenic (As), 'g/l <0.001
Barium (Ba), mg/l 0.06
Cadmium (Cd), mg/l 0.03
Chromium (Cr), mg/l 0.02
Lead (Pb), mg/l <0.05
Nickel (Ni), mg/l 0.17
Selenium (Se), mg/l <0.001
Uranium (U), mg/l <0.001

LLD
uCi/ml

Radium 226, pCi/l 5.56 0.46 2x10E-10
Radium 228, pCi/l 25.5 1 2.16 1x10E-9
Thorium 230, pCi/l 2.37 1 1.92 2x10E-9
Lead 210, pCi/l 0.00 1.34 3x10E-9
Polonium 210, pCi/l 0.11 0.43 3x10E-9

Date Submitted: 11-23-94 1 2 cx *wA
Analyzed By: RC, GLH, KAH, JPM

,

Date Reported: 01-25-94 Laboratory Supervisor
'

the analym opensons or inter pretsiman rnatained in this re port are based on ob*ers ations anaf material supplied bv the rhent for o home escluant and coef alential 9,e ihm reparI ha* been made

The iste* pretatians or npinace.n e spreneeil represent the best iuderemenl of Western f nvironmental Services and Te= tina Inc. We= tern Env eroetmental a4=urnea na rcainm.duhty and make no-

e arsanty or cepresentauons espreuett or irnebed as to the prenluctaitv. proper operations. or prohtat>lences hnwever af any od erma coal rmneral preserts. mell aand =>d or ans other

apphe ation er connection anth e-na h th.. retw.rt m u*il nr rehmi upon for any reason

_. _ . _ _ _ _ . _ _ _ _ _ _ _



WESTERN -
-'- ,-

ENVIRONMENTAL -
~

!.

SERVICES AND Lab Number : 93-5196-7-

TESTING INC.
6756 West Uranium Road 76 Imperial Drive. Unit i I

Cas . Wyoming 82604 Evanston. Wyoming 82930
307 234 5511 307/789-6420

Petrotomics Company
P.O. Box 8509, Shirley Basin, WY 82615-8509
Attention: Steve Pfaff

10 DC
November 22, 1993

Sample was field filtered & preserved by S. Pfaff.

mg/l mg/l

TDS (Calculated) 1655 Boron (B) <0.05

TDS (Observed) 1881 Cadmium (Cd) 0.01
Conductivity @25c,umho/cm 2143 Chromium (Cr) <0.01
Tot. Alkalinity (as CACO 3) 181 Copper (Cu) <0.01

Tot. Hardness (as CACO 3) 1196 Fluoride (F) 0.15
Sodium (Na, Calculated) 38.4 Iron (Fe) 34.3
Sodium (Na, Observed) 70.7 Lead (Pb) <0.05

Potassium (K) 11.4 Manganese (Mn) 1.1

Calcium (Ca) 308 Mercury (Hg) <0.001.
Magnesium (Hg) 104 Molybdenum (Mo) <0.1

Chloride (C1) 63.3 Nickel (Ni) <0.03

Sulfate (SO4) 1050 Nitrate (NO3 as N) <0.01

Bicarbonate (HCO3) 221 Selenium (Se) <0.001

Carbonate (CO3) 0 Uranium (U) 0.011
pH, Units 6.42 Vanadium (V) <0.1

Aluminum (A1) 0.10 Zine (Zn) 0.03

Ammonia (NH3 as N) 1.9
Arsenic (As) <0.001
Barium (Ba) <0.05

LLD |
pCi/l uCi/ml |

Radium 226 22.3 i 0.9 2x10E-10
Radium 228 11.15 2 3.59 3x10E-9
Thorium 230 0.00 1 0.33 6x10E-10
Lead 210 0.00 1 1,44 2x10E-9 :

Polonium 210 0.00 i 0.16 3x10E-9 I

Radium 226 was determined by de-emanation.

1

,1g ,L 2 % CSubmitted By: S. Pfaff -

of S |Date Submitted: 11-22-93 . ..

Analyzed By: RC, GLH, KAH, JPM / i

Date Analyzed : 01-10-94 Laboratory Supervisor

the analysta openinne oc enterpretabons contained in them report are bawd on ohnervations and ma ternal suppbed by the chent for whw eariumae o nd ron fulential une this report has heen made

The enterpretauens or opinions en pressed repr**ent the best jud,ement of Western Environmental Services and Testins. Inc Wecera Environmental assumes no respons bihtv and make no

escrasty or representat.ans. es prenned or imphed a4 to the productivity. proter operations, or profitablene.* however of any od. ran, coal. mineral, propertv. m ell. mand. sail er anY other

application er connection with which this reppet is used or rehtd upon for any evamon
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WESTERN.

ENVIRONMENTAL '

SERVICF3 AND Lab #: 93-5197-1
TESTING INC.

6766 West Uranium Road 76 Imperial Drive. Unit I
Casper. Wyoming 82604 Evanston. Wyoming 82930
307/234 5511 307/789 6420

Petrotomics Company
P.O. Box 8509, Shirley Basin, WY 82615-8509
Attention: Steve Pfaff

11 DC
November 22, 1993

Field filtered & preserved by S. Pfaff

WATER ANALYSIS

Conductivity @ 25C, umho/cm 2548
pH, units 6.75
Total Dissolved Solids, mg/l 2246
Chloride (C1), mg/l 94.4
Sulfate (SO4), mg/l 1140
Nitrate (NO3 as N), mg/l <0.01
Arsenic (As), mg/l <0.001
Barium (Ba), mg/l <0.05
Cadmium (Cd), mg/l <0.01
Chromium (Cr), mg/l <0.01
Lead (Pb), mg/l <0.05 i
Nickel (Ni), mg/l 0.03 ,

Selenium (Se), mg/l <0.001 l

Uranium (U), mg/l <0.001
|

|

LLD |
IuCi/ml

Radium 226, pCi/l 8.27 i 0.55 2x10E-10
Radium 228, pCi/l 4.24 3.56 3x10E-9
Thorium 230, pCi/1 0.16 1 0.20 3x10E-10
Lead 210, pCi/l 2.31 1 2.54 3x10E-9
Polonium 210, pCi/1 0.00 1 0.26 lx10E-9

Date Submitted: 11-22-93 # hush ,

Analyzed By: RC, GLH, KAH, JPM /
Date Reported: 01-13-94 Laboratory Supervisor

,

the a nalpia.opiamenar inter pretslvins &nta *cd in thn report are baard on obactvations ami material mpphed by the thent for a home enrivere and confidential use then report has been fnade.

The interpretataan.or ap.nions eiere=w retree eat the he.t judaremeni of We. tern Environmectat Servis en and Tentariar Inc. We= tern Envir simental as vene= rm responrihitity and make fio

mar,rsrhty or representationa espressed or amphed as to the prmluctively, proper n;wff .torm or profitableneu he never of any oil ga. coal, mineral, propertv well. wand. nrwi or any others

apphrat n e ronnecison weth wherb than regnert h wel or rehavl upiin for anw reamon



WESTERN.

ENVIRONMENTAL
ERVICES AND Lab Number : 93-5196-8TESTING INC.

6756 West Uranium Road 76 Imperial Drive, Unit I
Casper. Wyoming 82604 Evanston, Wyoming 82930
307/234-5511 307/789-6420

Petrotomics Company
P.O. Box 8509, Shirley Basin, WY 82615-8509
Attention: Steve Pfaff

12 DC
November 22, 1993

Sample was field filtered & preserved by S. Pfaff.

mg/l mg/l

TDS (Calculated) 24800 Boron (B) <0.05
TDS (Observed) 28607 Cadmium (Cd) 0.07
Conductivity @25c,umho/cm 21137 Chromium (Cr) 0.26
Tot. Alkalinity (as CACO 3) O Copper (Cu) 0.09
Tot. Hardness (as CACO 3) 5397 Fluoride (F) 0.62
Sodium (Na, Calculated) 1170 Iron (Fe) 2411
Sodium (Na, Observed) 444 Lead (Pb) <0.05
Potassium (K) 117 Manganese (Mn) 111
Celcium (Ca) 324 Mercury (Hg) <0.001
Magnesium (Hg) 1115 Molybdenum (Mo) <0.1
Chloride (Cl) 343 Nickel (Ni) 4.0
Sulfate (SO4) 18600 Nitrate (NO3 as N) 0.27
Biccrbonate (HCO3) O Selenium (Se) 0.003
Carbonate (CO3) 0 Uranium (U) 5.98
pH, Units 3.64 Vanadium (V) 15.6
Aluminum (A1) 1145 Zine (Zn) 7.6
Ammonia (NH3 as N) 301 i
Arsenic (As) <0.001 j
Barium (Ba) <0.05 '

LLD
pCi/l uCi/ml

|

Radium 226 215 1 3 lx10E-10 |

Radium 228 11.05 1 3.59 3x10E-9 !
'Thorium 230 52.6 1 4.3 2x10E-9

Lead 210 0.00 1 3.16 3x10E-9
Polonium 210 0.47 0.51 lx10E-9

i

Radium 226 was determined by de-emanation. |

Submitted By: S. Pfaff
Date Submitted: 11-22-93 I [M me |
Analyzed By: RC, GLH, KAH, JPM /
Date Analyzed : 01-10-94 Laboratory Supervisor

,

thP %hahM4 oriHien% Dr enter [+retatstifts for tg nq6d m {hm regsssel grf Imvej rpt ohnerg 314ms aPld pd(grtal Rupjihed h the flern! for 4 ho5f f 9,C hWn e and for,fedenbet) u=p (hts rygw'rt ha5 heen made

The aterpretutmns or opine es preucil represent the brut enleement of Western En vironmeetai Services and Tc. hog. Inc We.tcrn Enoronmrntal a wurne, no responuhday and make no

m,a*Te rtly or repte.cnta!* he e m prenwl nr emptwd as te the ye.edudivity pre >per n;wrs' ions or profitaldeness hourser of any od. yan, toal reaneral property. S cH. mand. unl or any othef
apphe stum et connectum m *h whrh th6e retairt is un d or relo41 upnn for any retum

_ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _
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WESTERNa

ENVIRONMENTAL
SERVICES AND Lab # 93-5200-12TESTING INC. *

6756 West Uranium Road 76 Imperial Drive. Unit I
Cas . Wyoming 82604 Evanston Wyoming 82930
307 234 5511 307/789-6420

Patrotomics Company
P.O. Box 8509, Shirley Basin, WY 82615-8509
Attention: Steve Pfaff

13 DC
November 23, 1993

Sample was field filtered & preserved by S. Pfaff

WATER ANALYSIS

Conductivity @ 25C, umho/cm 1460
pH, units 7.12
Total Dissolved Solids, mg/l 1159
Chloride (C1), mg/l 9.6
Sulfate (SO4), mg/l 660
Nitrate (NO3 as N), mg/l 2.4
Arsenic (As), mg/l <0.001
Barium (Ba), mg/l <0.05
Cadmium (Cd), mg/l <0.01
Chromium (Cr), mg/l <0.01
Lead (Pb), mg/l <0.05
Nickel (Ni), mg/l <0.03
Selenium (Se), mg/l <0.001
Uranium (U), mg/l <0.001

LLD
uCi/ml

Radium 226, pCi/l 5.64 1 0.44 1x10E-10
Radium 228, pCi/l 2.27 i 1.51 1x10E-9
Thorium 230, pCi/1 1.57 0.96 1x10E-9
Lead 210, pCi/l 0.00 1 1.36 3x10E-9
Polonium 210, pC1/1 0.00 1 0.17 2x10E-9

II#Date Submitted: 11-23-94 a+% ute~
Analyzed By: RC, GLH, KAH, JPM /
Date Reported: 01-25-94 / Laboratory Supervisor

.

the s,nelyos. epsarontist enterpretatmes cnntained te this retw et a*e hawd on obwr+enons and materest =uppbed hv the rhent for a km cetlueeve and conf ulential uw them regmrt han heen mad.
The interpretahons or opersions eipteced reprewns the Mt smisement of We= tern Env.enemental serswe< and Teatiew inc u tern Enviranmental a=aume na re twin itnhts and enske nor

un af r%n4 se repf r*entabons es preced nr empdeed at to the prewhH po sty, prnget e operabeann nr pruitlablepm hoecter t.I ant Osl, grat. real mener al, prHpertt . e cll arMl. sep| Or an% hlhef

appIH'al899 nr TDnntYttlin 6 41% Whagh them reptuf t p HmM| Or rPjtt4$ W|.in |HF anY resen



, . ' . . t ,t_
-; I , 9 i,! >. 4 L > * -

:

.- . e . . ,~

.

q

|

.

.

JE
L
P
M
A
S

1 1
l 2 2i

S S
EI . .

F o L o
N P N

D M
N t A t
A n S n
ue e

m T m
D d N d
O n E n
O e M e
F m I m

A D A
E.

N y S y
O b b
T D
Id N d
A e. A e
T t t
E e L e
G l I l

E e O e
V D S D

. .

4 5

'

i 4 !: Pt !t{



.

.

6. DIRECT RADIATION MEASUREMENTS *

DATE: 4th Quarter 1993
.

I
, a

i| EXPOSURE RATE ERROR ESTIMATE
LOCATION ( m rf_q r_L__ im r_/_q r )

Site 1 51.0 t 19

Site 5 73.8 112.0

LOCATIONS: Site 1 - 7800' WNW of where yellowcake dryer stack had been
located.

Site 2 - Discontinued.
Site 3 - Discontinued.
Site 4 - Discontinued.
Site 5 - 1800' NE of where yellowcake dryer stack had been located.
Site 6 - Discontinued.

!

,

4

W
f

. _ - . . . _ . . . . . . . - _ _ . __ _ . - _ _ .



.

* ** * *
.-.

,

.

LLD CALCULATIONS

LLD = in pCi/ units used (V)

(2.22)(E)(R)(V)(T)

'
WHERE:

Ca = BACKGROUND COUNT RATE

T = COUNT TIME (SAME FOR SAMPLE AND BACKGROUND)

E = DETECTOR EFFICIENCY (CPM /DPM)

R = FRACTIONAL RECOVERY '

V = SAMPLE SIZE LITERS OF AIR OR WATER
GRAMS OF SOIL -

' KILOGRAMS OF VEGETATION

DPM/pCi2.22 :

function of sample volume, counting efficiency,Since the LLD is a
radiochemical yield, etc., it may vary for different sampling and )
analysis procedures. The following are some of the normal values )
used.

R2226

Ca = 0.05 to 0.30 counts per minute

T = 50 minutes

E= about 0.9

R = about 0.9 frequently less in soil and vegetation

V= 1 liter of water
: 20 grams of soil
= nir volume taken is usually 1/4 of volume sampled 1

vegetation weight is usually 1/2 of sample provided=
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Th22o

Ca = 0.04 t0 0.20 cpm

T = 200 minutes, may be less for " hot" samples like tailings
pond

E*R = combined recovery and efficiency from Th: s tracer varies
greatly from 0.02 to 0.20

V = 1 liter of water, or less if high in iron. Iron interferes
and volumes as low as 25 or 50 ml. may be used.

= 1.0 grams soll
= nir volume taken is usually 1/4 of volume sampled (about 7 x

105 L)

pb2to

Ca = 1 to 2 cpm
,

T = 100 to 200 minutes

E = 0.25 to 0.33
/

usually 0.75 to 0.90 but may be less for vegetation andR =

waters high in TDS

V = 1 liter of water, again samples high in iron will be less to
lessen its interferrence.

: air volume taken is usually 1/4 of sample (about 7x 10e L)
vegetation weight is usually 1/2 of sample provided.=

po2to

Ce = about 0.2 epm

T = 100 to 200 minutes

E : 0.15 to 0.20

R = 0.5 to 0.8

V = 1 liter of water, iron causes interferrence so smaller
volumes of samples high in iron are used, down to about
200 ml.
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%MPC CALCULATION

The %MPC is calculated using the values obtai;ted from 10 CFR 20
rippendix B for unrestricted limits in air.

The calculation is as follows:

%MPC = sample concentration
unrestricted limit

unrestricted limits for air from 10 CFR 20 Appendix B

U nat 5000 x 10-25
\

Th23o 80 x 10-15

Ra226 3000 x 10-15

Pb28o 1000 x 10-35
1

Rn222 3x 10-S


