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ENVIRONMENTAL SAMPLE DATA

3rd Quarter 1993

PETROTOMICS COMPANY
Shirley Basin, WY
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2. AIR SAMPLES

i

LOCATIONS: Site 1 - 7800' WNW of where yellowcake dryer stack had been located.
Rn-222 only - Amendment No. 21.

Site 2- Di scontinited - Amendment -No. 21.
Site 3 - Discontintied - Amendment No. 21.
Site 4 - Discontinued - Amendment No. 21.
Site 5 - 2000' NE of where yellowcake dryer stack had-been located.
Site 6 - Discontinued - Amendment No. 21.

DATE COLLECTED: 3rd Quarter 1993 |
LOCATION: Site 1

CONCENTRATION ERROR ESTIMATE LLD
RADIONUCLIDE (uCi/ml) {uCi/ml) (uCi/ml) %MPC '

,

Rn-222 3.30 X 10-9 0.20 X 10-9 0.2 X 10-9 110.0

.DATE. COLLECTED: 3rd Gitarter 1993
LOCATION: Site 5

CONCENTRATION ERROR ESTIMATE LLD
RADIONUCLIDE (uCi/ml) {uCi/ml) Luci/ml) %MPC

U-nat- * X 10-15 y 10 16

Th-230 * X 10-15 i X 10-19 X 10-16-

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

Pb-210 * X 10-15 i X 10-15 X 10-16

Rn-222 4 '.1 X 10-9 i 0.23 X 10-9 X 10-9 136.7
-

-

* Report to follow.

-
-
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WESTERN -

ENVIRONMENTALi

SEkVICES AND Lab # : 93-5027-1TESTING INC. .

6756 West Uranium Road 76 Imperial Drive. Unit 1
Casper, Wyoming 82604 Evanston. Wyorning 82930
307/234-5511 307/789-6420

Client: The Petrotomics Company )
Address: Box 8509, Shirley Basin, WY 82615 |
Attention: Steve Pfaff |

Mine Shop Wel1 I
'

Sample field filtered & preserved by S. Pfaff on August 10, 1993

!
4

HATER ANALYSIS i
i

mg/L

pH, Units 9.06
Total Diss. Solids (TDS) 382 |
Chloride (Cl) 4.6 |

Sulfate (SO4) 124 |

Nitrate (as N) 0.29 !

Arsenic (As) <0.001
Selenium (Se) <0.001 |

Barium (Ba) <0.05 l
'

Cadmium (Cd) <0.01
Chromium (Cr) <0.01
Lead (Pb) <0.05
Nickel (Ni) <0.03
Conductivity @25C,umh/cm 636

DISSOLVED SUSPENDED
LLD LLD

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

Radium 226 0.45 * 0.14 lx10E-10 0.46 * 0.21 3x10E-10
Radium 228 7.46 2 3.92 3x10E-9 5.22 * 6.62 5x10E-9
Thorium 230 0.14 * 0.29 5x10E-10 0.31 * 0.50 8x10E-10
Lead 210 = =

Polonium 210 0.08 * 0.22 2x10E-9 0.15 * 0.15 3x10E-9
,

mg/L mg/L
Uranium (U) 0.005 0.016

Suspended parameters were run on an unfiltered sample

awwADate Submitted: 08-10-93
~ ~ ~

[Analyzed By: GLH, KAH, KB
Date Analyzed: Laboratory Supervisor

!the analysia opir-ions or inter pretet ocu nntaine.lin tt,o. rep,,i are be.ed un ob.ervations and material supplied bv the rbent for w ho*c e scluane and confulentist u t t hi* rcimrt La. twen niade

T he anterprelahnf's or op.nnitie e s per',,.rd trprew.ni the test jwtgement of W rancen Environnwntal Servu es and l embog tric We+.ter n Fnveronmental a*=urne co re imn=>behts and enske no 1

in arr anty or representationn ra premma.1 or isnpheil as to the produt In ety. proper operatsoon. nr prof!tablene- * ho*rver of any enl gas real rmneral properts . w ell. vend. w sl or ans other

a rpw a no,, o c.,,i,,,<t i.. .-,o, . a.r s ts., ,cr., ,. u,,d ..r ,,i...a o n. r .r a n , r a.,
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WESTERN .

ENVIRONMENTAL,

SERVICES AND
TESTING INC. Lab #: 93-5023-1

6756 West Uranium Road 76 Irnperial 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

1 SC
Sample collected August 9, 1993

Field filtered & preserved by S. Pfaff

WATER ANALYSIS

Conductivity @ 25C, umho/cm 2297
pH, units 4.15
Total Dissolved Solids, mg/l 2449
Chloride (Cl), mg/l 117
Sulfate (SO4), mg/l 1360
Nitrate (NO3 as N), mg/l 1.02
Arsenic (As), mg/l 0.001
Barium (Ba), mg/l 0.08
Cadmium (Cd), mg/l 0.01
Chromium (Cr), mg/l <0.01
Lead (Pb), mg/l <0.05
Nickel (Ni), mg/l 0.11
Selenium (Se), mg/l 0.009
Uranium (U), mg/l 0.030

!

LLD
uCi/ml

Radium 226, pCi/l 3.27 + 0.36 2x10E-10
Radium 228, pCi/l 2.45 + 4.37 5x10E-9 iThorium 230, pCi/l 0.29 + 0.21 3x10E-10Lead 210, pCi/l 0.98 + 1.79 2x10E-9
Polonium 210, pCi/l 0.01 + 0.26 1x10E-9 i

i

Date Submitted: 8-9-93 ik e

'

aa ,~, mAnalyzed By: KB, KAH, GLH, JPM
[

a-

Date Reported: 11-03-93
Laboratory Supervisor

the analysia. opinmne ar interpret auena rontasned sn t heo report are hswd on otmervauena a nd pr.aterial supphed by the chent for whnac esclustve and ronfioentsal vae thie report han teen made
The interpretations or opinions eapreewd represent the twat sudgement of Westerni Environmefital Services and Testing. Inc. Western Environmental,asurnes no respanaibihey and makes no
u.arranty or representauona. es preseed or imr.hed as to the productavity. proter ogeratenna. or profitablenene however of any oil. gas. coal, mineral prnierty

t . , melt sand and er any other
appbration e, connectmn wit i whw h this report is used or rehrd upon for any reason
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WESTERN
. |

ENVIRONMENTAL '

,

SERVICES AND
TESTING INC. Lob #* 93-5023-3

6756 West Uranium Road 76 Imperial Drive Unit I
, )

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

1

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

3 SC
Sample collected August 9, 1993

Field filtered & preserved by S. Pfaff

WATER ANALYSIS

Conductivity @ 25C, umho/cm 6479
pH, units 6.16
Total Dissolved Solids, mg/l 8608
Chloride (Cl), mg/l 401
Sulfate (SO4), mg/l 3440
Nitrate (NO3 as N), mg/l 6.1
Arsenic (As), mg/l <0.001
Barium (Ba), mg/l 0.47
Cadmium (Cd), mg/l 0.06
Chromium (Cr), mg/l <0.01
Lead (Pb), mg/l <0.05
Nickel (Ni), mg/l 0.85
Selenium (Se), mg/l 0.078
Uranium (U), mg/l 0.870

LLD
uCi/ml

Radium 226, pCi/1 1.31 + 0.24 2x10E-10
Radium 228, pCi/1 10.8 + 5.83 5x10E-9
Thorium 230, pCi/l 0.16 + 0.23 3x10E-10
Lead 210, pCi/l 2.02 + 1.93 2x10E-9
Polonium 210, pCi/l 0.10 + 0.24 2x10E-9

Date Submitted: 8-9-93 mh
Analyzed By: KB, KAH, GLH, JPM [

~ '

Date Reported: 11-03-93 Laboratory Supervisor
l

the analysis. opinions or enter pret auons contained in thin report are based on oliservations and material supplied by the client for whene e nelusive a nd confidential uee this report han been made. |

The interpretatena or opinions em preswd represent the best judeement of Western Environmental Services and Tenting. Inc. Western Environmental asaume. no responnbility and make. no f
warraMy or representatsons. em premd or impleed as to the productmty, proper operauens. or profitablence however of any oil. ten. coal, mmeral. property. well nand. snel er any' other

appheatsoa er connecuan with which this report is used or rehed upon for any reason '
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3. L_1_ QUID - S AMPLES__LCDNTI h31ED )

-DATE COLLECTED: August 9, 1993'

LOCATION: 4-SC
TYPE OF SAMPLE: Groundwater - Bailed

4

CONCENTRATION ERROR ESTIMATE LLD
RADIONUCLIDE luc _i]_ml ) (uCi/mL) (uCi/ml)

.U-nat 180.76 X 10-9

Th-230 0.29 X 10-9 i 0.22 X 10-9 3X 10-10
Ra-226 7.14 X 10-9 1 0.51 X 10-9 2X 10-10

Ra-228 14.5 X 10-9 i 6.6 X 10-9 5X 10-9
Pb-210 2.37 X 10-9 i 1.68 X 10-9 2X 10-9'

Po-210' O.47 X 10-9 f 0.35 X 10-9 1 X 10-9

-
,

; DATE COLLECTED: August 9, 1993
'

LOCATION: 5-SC
'

TYPE OF SAMPLE: Groundwater - Hailed

j CONCEN'' RATION ERROR ESTIMATE LLD
'

RADIONUCLIDE Lucil_mlj _ Luci/m1_) -(uCi/ml)

U-nat 7243.90 X 10-9
.

Th-230 783 X.10-9 + 29. X 10-9 30 X 10-10

Ra-226 1.44 X 10-9 1 0.22:X 10-9 1.X 10-10-

Ra-- 2 2 8 1.45 X.10-9 i 6.63 X l'0 - 9 5X 10-9 i

- +

i Pb-210 0.61 X 10-9 1 3.16 X 10-9' 3 X 10-9

Po-210 0.00 X 10-9 .0.30 X 10-9 1X 10-9
.

-

-xMa w r v v a



WESTERN .

ENVIRONMENTAL.

ERVICES AND Lab #: 93-5023-4TESTING INC. -

-

6756 West Uranium Road 76 Imperial Drive. Unit !
Cas er, 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

4 SC
Sample collected August 9, 1993

Field filtered & preserved by S. Pfaff

WATER ANALYSIS

Conductivity @ 25C, umho/cm 4653
pH, units 4.63
Total Dissolved Solids, mg/l 5544
Chloride (Cl), mg/l 463
Sulfate (SO4), mg/l 2920
Nitrate (NO3 as N), mg/l 19.9
Arsenic (As), mg/l 0.001
Barium (Ba), mg/l 0.40
Cadmium (Cd), mg/l 0.02
Chromium (Cr), mg/l <0.01
Lead (Pb), mg/l <0.05
Nickel (Ni), mg/l 0.42
Selenium (Se), mg/l 0.009
Uranium (U), mg/l 0.267

LLD
uCi/ml

Radium 226, pCi/l 7.14 + 0.51 2x10E-10
Radium 228, pCi/1 14.5 + 6.6 5x10E-9
Thorium 230, pCi/l 0.29 + 0.22 3x10E-10
Lead 210, pCi/l 2.37 + 1.68 2x10E-9
Polonium 210, pCi/l 0.47 + 0.35 lx10E-9

Date Submitted: 8-9-93 'I c -momy
Analy::ed By: KB, KAH, GLH, JPM [Date Reported: 11-03-93 Laboratory Supervisor

th, oneiymis. opraions or interpretatiene tonieined en this report are hased on observatione and rnsterist suppbed hv the thent for whaar eaclunive end conf dential une this report hse been made

The laterPretatione er openeens espressed reprewnt the heat judgement of W entern Enverenmental %ervices and Testier. Inc. We= tern t'avironmental ensumes no responaibihtv sad make. no

warreoty or representetsens empressed or imphed as to the prisductevity. proper operatione. or prohtablenese however of any oil ass coal, minerst. proterty, well, nand. emt or any other

apphretion er gennection weth whifh then report ss y,ed or rehed uten for Sny reason



WESTERN .

ENVIRONMENTAL-

SERVICES AND Lab #. 93-5023-5.

TESTING INC. .

6756 West Uranium Road 76 Imperial Drive Unit I
Cas . 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

5 SC
Sample collected August 9, 1993

Field filtered & preserved by S. Pfaff

WATER ANALYSIS

Conductivity @ 25C, umho/cm 9895
pH, units 3.44
Total Dissolved Solids, mg/l 20192
Chloride (C1), mg/l 252
Sulfate (SO4), mg/l 12960
Nitrate (NO3 as N), mg/l 0.47
Arsenic (As), mg/l <0.001
Barium (Ba), mg/l 0.15
Cadmium (Cd), mg/l 0.08
Chromium (Cr), mg/l 1.10
Lead (Pb), mg/l <0.05
Nickel (Ni), mg/l 2.77
Selenium (Se), mg/l 0.019
Uranium (U), mg/l 10.7

LLD
uCi/ml

Radium 226, pCi/l 1.44 + 0.22 1x10E-10
Radium 228, pCi/1 1.45 + 6.63 5x10E-9
Thorium 230, pCi/l 783 + 29 3x10E-9
Lead 210, pCi/1 0.61 + 3.1r 3x10E-9
Polonium 210, pCi/l 0.00 + 0.30 1x10E-9

,

1

Date Submitted: 8-9-93 YU h w uo W
Analyzed By: KB, KAH, GLH, JPM /

~

Date Reported: 11-03-93 ( Laboratory Supervisor

the analyses opinions or mter pretat none contained in this report are based on obserestions and material supphed by the client for whpie eaclueeve and confidentist u.e than report han heen made.

The inwrpretenons or opinions en prenned represent the best Jodwement of Wentern Environmental Services and Testina,lu. Western Enntenmental n**ume* no respannibilite and mskea no

warramy or representations. es pre.ned of implied as to the productivity. proper operations. or profitablene.s however of any oil. gan, coal, mmeral. property mell_ mand. mail or any other

apphration er connection with which this report is used or relied upon for any reason
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WESTERN .

ENVIRONMENTAL.

SERVICES AND Lab # 93-5023-6TESTING 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

39 SC
Sample collected August 9, 1993

Field filtered & preserved by S. Pfaff

WATER ANALYSIS

Conductivity @ 25C, umho/cm 1849
pH, units 4.71
Total Dissolved Solids, mg/l 1871
Chloride (Cl), mg/l 41.2
Sulfate (SO4), mg/l 1180
Nitrate (NO3 as N), mg/l 1.1
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 0.17
Selenium (Se), mg/l 0.005
Uranium (U), mg/l 0.023

|
|

LLD i

uCi/ml |

Radium 226, pCi/l 2.46 + 0.28 lx10E-10
Radium 228, pCi/l 0.00 + 3.33 4x10E-9
Thorium 230, pCi/l 0.24 + 0.23 3x10E-10
Lead 210, pCi/l 3.02 + 2.12 2x10E-9
Polonium 210, pCi/1 0.00 + 0.40 1x10E-9

|

Date Submitted: 8-9-93 Y si mmwA
Analyzed By: KB, KAH, GLH, JPM /
Date Reported: 11-03-93 ( Laboratory Supervisor

the analyte epinnons or seter pretations contained in th:s report are baned on observations and ma terial supplied by the client for whow excluerve a nd confsdential uw than report has been made.

The internretatsons or opsnions empressed reprewnt the best Judgement of Western Environmental Servwes and Testing. Inc, Western 1:nvironmental seaumes no responsibehtv and maken no

e arranty or representations, es pressed or emplied as to the productivity. proper operations. or prohtableness however of any oil. gas, coal. mineral property, well. mand. smi or any other

application er connection eith which than report us used or rehed upon for any reason

__



WESTERN .

ENVIRONMENTAL*

SERVICES AND Lab #: 93-5023-7 i

TESTING INC. .

6756 West Uranium Road 76 Imperial Drive. 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

40 .ic
Sample collected August 9, 1993

Field filtered & preserved by S. Pfaff

WATER ANALYSIS

Conductivity @ 25C, umho/cm 2003
pH, units 6.84
Total Dissolved Solids, mg/l 1947
Chloride (C1), mg/l 144
Sulfate (SO4), mg/l 1020
Nitrate (NO3 as N), mg/l 1.4
Arsenic (As), mg/l <0.001
Barium (Ba), mg/l 0.20
Cadmium (Cd), mg/l <0.01
Chromium (Cr), mg/l <0.01
Lead (Pb), mg/l <0.05
Nickel (Ni), mg/l 0.02
Selenium (Se), mg/l 0.017
Uranium (U), mg/l 0.002

LLD
uCi/ml

Radium 226, pCi/l 0.42 + 0.12 lx10E-10
Radium 228, pCi/l 3.69 + 3.95 4x10E-9
Thorium 230, pCi/l 0.09 + 0.24 4x10E-10
Lead 210, pCi/l 0.05 + 1.71 2x10E-9
Polonium 210, pCi/l 0.21 + 0.44 2x10E-9

Date Submitted: 8-9-93 ~

a-m %

[Analyzed By: KB, KAH, GLH, JPM
Date Reported: 11-03-93 Laboratory Supervisor

the analytes. optnoons or interpretations contaar ed in this report are based on observations and material supphed t y the client for w home e selusive and confidential une this report has been mede,
The int,rpretations or opinions enpressed represent the best Judgement of Western Env.ronmental Services sad Testins. Inc. Western linvironmental snevme, no responsibahty and make, no
warranty or representateons. ex pressed or implied as to the productivity. proper operations or profitableness however of any oil. Fas coal. mineral, property, u til. sand. snel or any other

application or connection with which this report is u.ed or rehed upon fot any reason
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WESTERN .

ENVIRONMENTAL-

SERVICES AND Lab #: 93-5023-8TdSTING INC. -

.

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

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

41 SC
Sample collected August 9, 1993

Field filtered & preserved by S. Pfaff

WATER ANALYSIS

Conductivity @ 25C, umho/cm 2827
pH, units 6.85
Total Dissolved Solids, mg/l 3018
Chloride (Cl), mg/l 345
Sulfate (SO4), mg/l 1200
Nitrate (NO3 as N), mg/l 3.5 i

Arsenic (As), mg/l <0.001
Barium (Ba), mg/l 0.20
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 0.078
Uranium (U), mg/l 0.027

LLD
uCi/ml

Radium 226, pCi/1 0.60 + 0.15 lx10E-10
Radium 228, pCi/l 0.56 + 4.24 4x10E-9
Thorium 230, pCi/l 0.25 + 0.25 4x10E-10
Lead 210, pCi/l 1,38 + 1.67 2x10E-9
Polonium 210, pCi/l 0.02 + 0.16 lx10E-9

A

Date Submitted: 8-9-93 '.s AuwwA
j/Analyzed By: KB, KAH, GLH, JPM

Date Reported: 11-03-93 Laboratory Supervisor

the analysis. opinions or interpreta tsons contained in this repr>rt are bawd on obwrvat sons and ma tertal sur phed by the chent for e home emelume and confidenbal u.e then report han been made.

The interpretations or open.ons ex pressed represent the best judrement of Western Environm+ntal Seevices and Tenuar. Ine Western Environmental assumee no responsibhtv and make. ne

warranty or representations, en runned or imphed as to the prwfucuvity, proper opersuons. or profitablenean however of any od, pas. coal. mineral propertv. evil. sand, anal or any other

appiksuon nr e+nneeben w?' which this cere>rt as used or rebed upon for any reason



WESTERN .

ENVIRONMENTAL-

SERVICES AND Lab #: 93-5023-9TESTING INC. -

6756 West Uranium Road 76 Irnperial Drive. 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

42 SC
Sample collected August 9, 1993

Field filtered & preserved by S. Pfaff

WATER ANALYSIS

Conductivity @ 25C, umho/cm 3652
pH, units 4.05
Total Dissolved Solids, mg/l 4682
Chloride (Cl), mg/l 75.2
Sulfate (SO4), mg/l 3000
Nitrate (NO3 as N), mg/l 0.79
Arsenic (As), mg/l <0.001
Barium (Ba), mg/l 0.16
Cadmium (Cd), mg/l 0.03
Chromium (Cr), mg/l 0.11
Lead (Pb), mg/l <0.05
Nickel (Hi), mg/l 0.55
Selenium (Se), mg/l 0.003
Uranium (U), mg/l 5.31

LLD
uCi/ml

Radium 226, pCi/l 4.24 + 0.38 lx10E-10
Radium 228, pCi/l 7.63 + 5.09 4xiOE-9
Thorium 230, pCi/l 1128 + 34 4x10E-9
Lead 210, pCi/l 2.51 + 2.47 3x10E-9
Polonium 210, pCi/l 0.00 + 0.24 2x10E-9

Date Submitted: 8-9-93 /) / awh
Analyzed By: KB, KAH, GLH, JPM
Date Reported: 11-03-93 Laboratory Supervisor

the anslysis, opinions or hierpretatmas contained in this report are ba sed on observatrees a nd material supphed by the ebent for w how earlassve and corJidential uw this report has been made

The 6nterpretations er opinions exprewed represent the best Judgemeest of Western En.ironmental serv ces and Testing. Inc Weuern Environmental a sumes no respimeihihty and make. no
warranty er repr watations. en preued or implied a to the productivity, proper operations. or profitableness however of any oil, sas coal. mineral. properte. well, send smi or any other

apphcstson er connection with which this report es unal or rebed upon for any reason
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WESTERN
ENVIRONMENTAL *

.

ERVICES AND Lcb #. 93-5023-10TESTING INC. .

'

6756 West Uranium Road 76 Imperial Drive. Unit I
Cas r. 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

44 SC
Sample collected August 9, 1993

Field filtered & preserved by S. Pfaff

WATER ANALYSIS

Conductivity @ 25C, umho/cm 10602
pH, units 2.91
Total Dissolved Solids, mg/l 19545
Chloride (C1), mg/l 309
Sulfate (SO4), mg/l 12960
Nitrate (NO3 as N), mg/l 0.85
Arsenic (As), mg/l 0.001
Barium (Ba), mg/l 0.09
Cadmium (Cd), mg/l 0.08
Chromium (Cr), mg/l 0.83
Lead (Pb), mg/l <0.05
Nickel (Ni), mg/l 2.97
Selenium (Se), mg/l 0.041
Uranium (U), mg/l 6.13

LLD
uCi/ml

Radium 226, pCifl 0.87 + 0.20 2x10E-10
Radium 228, pCi/l 1.68 + 5.38 4x10E-9
Thorium 230, pCi/l 1758 + 43 4x10E-9
Lead 210, pCi/1 0.96 + 3.11 3x10E-9
Polonium 210, pCi/l 0.41 + 0.50 1x10E-9

Date Submitted: 8-9-93 8 _ meow
Analyzed By: KB, KAH, GLH, JPH
Date Reported: 11-03-93 Laboratory Supervisor

the analysis. opinens or interpretations cantained in this repr,rt are bance on observe tiens and material supphed toy the chens for whow emelusive a nd confidential une this report has twen made.

The interpretations or opinions espressed represent the best judrement of Western Environmental Services and Tentent. Inc. Western Env.ronmental anumes no encensibihty and makea no

warranty or representations. empressed or imphed as to the productivity. proper operat6ons or profitabteneas however of any oil. raa. coal. mineral property. med. sand. amt or snr other

apphraten or rennecuon with which this report is used or relsed upon for any rewn

- - _ _ . . _ - _ - _ - _ - - _ _ _ _ _ _
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WESTERN
'ENVIRONMENTAL'

ERVICES AND Lab #* 93-5023-11TESTING 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

45 SC
Sample collected August 9, 1993

Field filtered & preserved by S. Pfaff

3

WATER ANALYSIS

Conductivity @ 25C, umho/cm 12486
pH, units 3.68
Total Dissolved Solids, mg/l 30371
Chloride (Cl), mg/l 345
Sulfate (SO4), mg/l 20200
Nitrate (NO3 as N), mg/l 0.34
Arsenic (As), mg/l <0.001
Barium (Ba), mg/l 0.10
Cadmium (Cd), mg/l 0.08
Chromium (Cr), mg/l 1.31
Lead (Pb), mg/l <0.05
Nickel (Ni), mg/l 4.66
Selenium (Se), mg/l 0.002
Uranium (U), mg/l 2.82

l

LLD |

uCi/ml

Radium 226, pCi/1 5.08 + 0.41 2x10E-10
Radium 228, pCi/l 63.9 + 6.8 4x10E-9 !

Thorium 230, pCi/l 676 + 22.4 2x10E-9
Lead 210, pCi/l 2.22 + 3.29 3x10E-9 |Polonium 210, pCi/l 0.34 + 0.48 2x10E-9

i

I
|
1

I
1

|

|

Date Submitted: 8-9-93 zI
Analyzed By: KB, KAH, GLH, JPH /

~

J _ a#1vtm24A-
'

Date Reported: 11-03-93 ( Laboratory Supervisor

the a nalymis opinions or interpretat6 ens contained in this repo I are based on observattons and material nupplied by the client for whone esclussve and confidential une thin report has been made

The interpretations or opinions eaprenned represent the beel }udgement of Western Environment al Services and Teshar,Inc. Western Environmental mAnumes no responnebehty and makes no

estranty of representations, empressed or amphed as to the premivetivny. proper operatione. or profitableneum however of any oil. pas, ecol, mineral, property. well. sand. aml or any other ]
appheatena or connectessa eith which this reta>rt es used or rehed upon fuer any reason I
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WESTERN
ENVIRONMENTAL -

.

SERVICES AND Lab #* 93-5023-12
TESTING INC.

6756 West Uranium Road 76 Imperial Drive. Unit !
'

Casper, Wyoming 82604 Evanston. Wyoming 82930
307/234 5511 307/789-6420 4

1

Petrotomics Company |

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

|
|

51 SC
Sample collected August 9, 1993

Field filtered & preserved by S. Pfaff

I

1

WATER ANALYSIS I
I

|
|

I

Conductivity @ 25C, umho/cm 11780
pH, units 3.61
Total Dissolved Solids, mg/l 28645
Chloride (Cl), mg/l 338 1

Sulfate (SO4), mg/l 18200
Nitrate (NO3 as N), mg/l 0.25
Arsenic (As), mg/l <0.001
Barium (Ba), mg/l 0.05
Cadmium (Cd), mg/l 0.05
Chromium (Cr), mg/l 0.12
Lead (Pb), mg/l <0.05
Nickel (Ni), mg/l 4.24
Selenium (Se), mg/l <0.001
Uranium (U), mg/l 0.022

LLD
uCi/ml

Radium 226, pCi/l 0.93 + 0.20 2x10E-10
Radium 228, pCi/l 7.51 + 3.05 3x10E-9
Thorium 230, pCi/l 13.6 + 2.6 2x10E-9
Lead 210, pCi/l 2.95 + 3.06 3x10E-9
Polonium 210, pCi/l 0.05 + 0.16 2x10E-9

YDate Submitted: 8-9-93
Analyzed By: KB, KAH, GLH, JPM [
Date Reported: 11-03-93 Laboratory Supervisor

the analysia. opinions or interpretations contained in thn report are based on obtervauona and male real supphed by the cleent for whose esclusive and confide atial uw thin report han been made

The interpretatione er epenions es preced represent the best Judgement of Western Environmental Servres and Testina. f ac. Western Environmental annumes no responsibility and makea no

warrantF or representauons empreued or implied as to the productivity, proper operations, er prohtableness however of any oil. ran. coal, mineral property. well. sand. sad or any other

$pplic$t>Dn Or connection with which th48 report it oted or rehed upon for any retaOn

__ _ _



I ', : ' I 1 ! ;~
|

_

_
_

_
.

_
_
-

_
_

) )

l l
m m

D/ D/
Li Li
LC LC0 0 0 0u u1 1 9 9 9 1 1 9 9 9( (

- - - - - - - - - -
0 0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1 1 1

_

X X X X X X X X X X
.

3 1 3 2 1 0 1 3 3 2
3

E E
T T ,

A A -

M) M]
,

9 9 9 9 9 Il 9 9 9 9 9I 1
T m, - - - - - Tm - - - - -

SlS/ 0 0 0 0 0 0 0 0 0 0
Ei 1 1 1 1 1 Ei 1 1 1 1 1

C C
Ru X X X X X Ru X X X X X
O( O(

1 5 0 7 6 R 6 7 7 2 9R
R 3 3 6 8 3 R 6 5 9 7 6
E E. . . . . . . . .

0 0 3 1 0 1 0 O 2 0
-

i 1 1 1 1 i 1 1

N N
O O.

d I) d I)
e Tl e Tl9 9 9 9 9 9 9 9 9 9 9 9l A m l Am

Rl 0- - - - - - - - - - - -i R/ i
0 0 0 0 0 0 0 0 0 0 0a Ti a Ti1 1 1 1 1 1 1 1 1 1 1 13 B NC 3 B NC

9 Eu 9 EuX X X X X X X X X X X X9 - C( 9 - C(
1 N 1 N2 0 8 0 9 7 9 3 2 4 8 6r O r O0 2 8 8 9 2 8 5 6 9 9 4e C e C. . . . . . . . . . . .1 , t t,

7 1 3 2 0 0 4 0 9 1 1 0D 9 a 9 a6 1 1E w w
U t d t d
N sCn sCn
I uS u uSu
T g- o g - o
N u3 r u4 r
O A5G A5G
C
(

: : : :

S D E E D E E
E E L D E L D
L T P I T P I

P C M L C M L
M E A C E A C
A L: S U L: S U
S LN N LN N

OOF O OOF O
D CI O I 0 6 8 0 0 CIO I 0 6 8 0 0
I T D t 3 2 2 1 1 T D t 3 2 2 1 1
U EAE A a 2 2 2 2 2 EAE A a 2 2 2 2 2
Q TCP R n - - - - - TCP R n - - - - -
I AOY - h a a b o AOY - h a a b o
L DLT U T R R P P DLT U T R R P P

. y

3

.

.

e

.

' ! ^



!WESTERN .

ENVIRONMENTAL-

ERVICES AND Lab #* 93-5023-13 I

TESTING INC. . l
'

6756 West Uranium Road 76 Imperial Drive. 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

53 SC |

Sample collected August 9, 1993
Field filtered & preserved by S. Pfaff

WATER ANALYSIS

Conductivity @ 25C, umho/cm 3861
pH, units 4.51
Total Dissolved Solids, mg/l 5107
Chloride (Cl), mg/l 78.2
Sulfate (SO4), mg/l 3200
Nitrate (NO3 as N), mg/l 16.5
Arsenic (As), mg/l <0.001
Barium (Ba), mg/l 0.08
Cadmium (Cd), mg/l 0.02
Chromium (Cr), mg/l <0.01
Lead (Pb), mg/l <0.05
Nickel (Ni), mg/l 0.43
Selenium (Se), mg/l 0.012
Uranium (U), mg/l 0.099

LLD
uCi/ml

Radiim 226, pCi/l 3.88 + 0.35 lx10E-10
Radium 228, pCi/l 12.8 + 3.6 3x10E-9
Thorium 230, pCi/l 1.20 + 0.31 3x10E-10
Lead 210, pCi/l 0.99 + 1.87 2x10E-9
Polonium 210, pCi/l 0.27 + 0.36 lx10E-9

Date Submitted: 8-9-93 E N

[Analyzed By: KB, KAH, GLH, JPM
Laboratory SupervisorDate Reported: 11-03-93

the shalyus. epinions or seterpretationa rontamed in then report are based on observations and material suppbed by the thent for s how exclumave and confidential une this report han been made.

The sterpretations or opinions espressed repreiem the best judrement of Western Environmental Services and Testmr. Inc. Wearern Environmental annumes no responsibihtv and make no

warranty or representations. espressed or implied as to the pruductivity, proper opertuona. or profitableneta however of any 04. gas. coal, mineral. properte. m ell, sand, anal or say other

appheation er eennecten with which then report is used or rehed upon for any reason
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WESTERN'
|

.

ENVIRONMENTAL !
!SERVICES AND Lab #. 93-5026-1 1.TESTING INC.

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

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

54 SC
Sample field filtered & preserved by S. Pfaff on August 10, 1993

WATER ANALYSIS

Conductivity @ 25C, umho/cm 6361
pH, units 4.25
Total Dissolved Solids, mg/l 10302
Chloride (Cl), mg/l 329
Sulfate (SO4), mg/l 6720
Nitrate (NO3 as N), mg/l 0.36
Arsenic (As), mg/l <0.001
Barium (Ba), mg/l 0.34
Cadmium (Cd), mg/l 0.02
Chromium (Cr), mg/l 0.02
Lead (Pb), mg/l <0.05
Nickel (Ni), mg/l 0.75
Selenium (Se), mg/l <0.001
Uranium (U), mg/l 0.022

LLD
uCi/ml

Radium 226, pCi/l 9.62 * 0.57 lx10E-10
Radium 228, pCi/l 1.94 + 0.97 lx10E-9
Thorium 230, pCi/l 0.53 + 1.66 3x10E-9
Lead 210, pCi/l 1.98 i 2.72 3x10E-9
Polonium 210, pCi/l 0.46 * 0.69 2x10E-9

I
.

|
i

Date Submitted: 8-10-93 Ya
~

l

-A
"~

Analyzed By: KB, KAH, GLH /Date Reported: 11-02-93 Laboratory Supervisor
l

the analysta openions or interpretatsons contained in this teport are based on ohnervaLions and material pupphed by the ebent for whome enelusive and confidenieal u.e this report has been made. l

The interpretaiaens er opinions espressed represent the best judsement of Weatern Environmental Services and Tentier. Inc. we. tern Environmental manumes no responsibility and make. no

warra nty or representations. espressed or imphed as to the prodvesivity, proper operations, or profitableness however of any oil. gas. coal. mineral. property m eh. sand. ornl or any other

application or connection with whech this retmrt is uned or rehed uten for any reason

.___ _ __ _
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WESTERN
'

*

ENVIRONMENTAL
SERVICES AND Lab #: 93-5026-2 -

TESTING INC.
6756 West Uranium Road 76 Imperial Drive, Unit I
Casper, Wyoming 82604 Evanston. Wyoming 82930
307/234 5511 307/789 4420

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

56 SC
Sample fie.d filtered & preserved by S. Pfaff on August 10, 1993

WATER ANALYSIS

Conductivity @ 25C, umho/cm 7304
pH, units 3.52
Total Dissolved Solids, mg/l 13896 ,

Chloride (Cl), mg/l 288 I

Sulfate (SO4), mg/l 8200
Nitrate (NO3 as N), mg/l 0.23
Arsenic (As), mg/l <0.001
Barium (Ba), mg/l 0.10
Cadmium (Cd), mg/l 0.02
Chromium (Cr), mg/l 0.021 |
Lead (Pb), mg/l <0.05
Nickel (Ni), mg/l 3.0
Selenium (Se), mg/l <0.001
Uranium (U), mg/l 0.013

LLD
uCi/ml

Radium 226, pCi/l 3.26 * 0.35 2x10E-10
Radium 228, pCi/1 5.38 i 1.39 1x10E-9
Thorium 230, pCi/l 8.32 t 3.68 5x10E-9
Lead 210, pCi/l 0.97 * 2.51 3x10E-9
Polonium 210, pCi/l 0.00 3 0.14 lx10E-9

m

Date Submitted: 8-10-93 _ _ > __ -, m m _

Analyzed By: KB, KAH, GLH
Date Reported: 11-02-93 Laboratory Supervisor

the snalysia. opinsens or interpretations contaened in then report sre based on observations and material supphed by the chent far m how e nclusive and con (sdential ume thin report has been made

The interpretations or opinions espressed represent the test Judgement of Western Environmental Services and Tentens. Inc. Western Environmental anaumes no responsibihty and make no

warranty or representations, es prenned or imphed as to the productivity, proper operations. or profitablenens however of any oil, raa. coal. mineral, propertv well. sand. anal or any other

tpptwataan er connection with which then report is used or rehed upon Int any reason
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*

WES. TERN.

ENVIRONMENTAL
SERVICES AND
TESTING INC. L b # 93-5026-3

6756 West Uranium Road 76 Imperial Drive. 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

57 SC
Sample field filtered & preserved by S. Pfaff on August 10, 1993

WATER ANALYSIS

Conductivity @ 25C, umho/cm 6832
pH, units 3.79
Total Dissolved Solids, mg/l 12176
Chloride (Cl), mg/l 283
Sulfate (SO4), mg/l 6800
Nitrate (NO3 as N), mg/l 0.31
Arsenic (As), mg/l <0.001
Barium (Ba), mg/l 0.19
Cadmium (Cd), mg/l 0.02
Chromium (Cr), mg/l <0.01
Lead (Pb), mg/l <0.05
Nickel (Ni), mg/l 1.9
Selenium (Se), mg/l <0.001
Uranium (U), mg/l 0.005

LLD
uCi/ml

Radium 226, pCi/l 0.90 i 0.19 2x10E-10
Radium 228, pCi/1 3.70 + 1.43 lx10E-9
Thorium 230, pCi/l 0.68 i 3.49 6x10E-9
Lead 210, pCi/l 1.19 i 1.96 2x10E-9
Polonium 210, pCi/l 0.00 f 0.61 3x10E-9

Date Submitted: 8-10-93 l[ m e sm
Analyzed By: KB, KAH, GLH /
Date Reported: 11-02-93 Laboratory Supervisor

the analysis opinions or interpretsteens contained in this report are based on obeeryations and meterial supphed by the efient for whone esclusive and confidenbal une then report has been toade

The interpretations er opinions ex pressed represent the test judsement of Western Environmental 5ervices and Tesunt. inc. Western Environmental assumes no responnibehty and make. no

warranty or representations esprenaed or imphed as to the prnductivity, proper operations. or profitableness however of any oil. ran, coal. mineral, property, well, sand. ni or any other
appbcstion er connection with whwh this repnrt is used or relied upon for any reason
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WESTERN i
-

ENVIRONMENTAL '

SERVICES AND Lab #: 93-5026-4TESTING INC.
6756 West Uranium Road 7G Imperial Drive. Unit I |
Casper. Wyoming 82604 Evanston. Wyoming 82930
307/234 5511 307/789-6420

,

1
Potrotomics Company
P.O. Box 8509, Shirley Basin, WY 82615-8509
Attention: Steve Pfaff
- |

58 SC
Sample field filtered & preserved by S. Pfaff on August 10, 1993

1

l

WATER ANALYSIS 1

l

conductivity @ 25C, umho/cm 10837 |

pH, units 2.75 |
Total Dissolved Solids, mg/l 26053 |

Chloride (Cl), mg/l 326 |
Sulfate (SO4), mg/l 17600
Nitrate (NO3 as N), mg/l 0.31
Arsenic (As), mg/l 0.002
Barium (Ba), mg/l <0.05
Cadmium (Cd), mg/l 0.04
Chromium (Cr), mg/l 0.30 |
Lead (Pb), mg/l <0.05 I

Nickel (Ni), mg/l 4.0
Selenium (Se), mg/l <0.001
Uranium (U), mg/l 0.036

|

LLD
uCi/ml

Radium 226, pCi/l 0.66 t 0.16 lx10E-10
Radium 228, pCi/l 2.12 i 1.48 1x10E-9
Thorium 230, pCi/l 27.3 i 4.0 3x10E-9
Lead 210, pCi/l 0.33 * 3.88 4x10E-9
Polonium 210, pCi/l 0.23 1 0.59 lx10E-9

Date Submitted: 8-10-93 [b.[ --aC
Analyzed By: KB, KAH, GLH /
Date Reported: 11-02-93 Laboratory Supervisor

the analysis. opinions or inter preta t.ona contair ed io thin report are baned on obsers ations and ma terial suppned bv the client for w ho e e nclusive and confidential vse thea report has been made.

The interpretations or opensons en pressed represent the best judrement of Western Environmental Services and Testang inc. Western Environme ntal ansumes no responnabihty and makes no

wtrranty of reprewntations. espressed or imphed as to the productmty. proper operations. of profitableness however of any oil, pas, coal. mineral. property mell. mand. ami er any other

appbcation or connecteon with a hich this report is used or rehed upon for any reason



* '

3. L_I_ QUID SAMPLES (CONTINI]ED).
;

DATE COLLECTED: ~ August 10, 1993;

| LOCATION: 59-SC
TYPE OF SAMPLE: Groundwater - Bailed

|

CONCENTRATION ERROR ESTIMATE LLD
HADIONUCLIDE (uCilm1_)_ ( uCi/m)_) (uCi/m_1_)

U-nat 7.45 X 10-9

Th-230 0.66 X 10-9 ! 2.54 X 10-9 40 X 10-10

Ra-220 7.75 X 10-9 0.52 X 10-9 1 X 10-10

Ra-228 5.72 X 10-0 0.85 X 10-9 1 X 10-9

Ph-210 1.12 X 10-9 i 3.16 X 10-9 3X 10-9

Po-210 0.04 X 10-9 2 0.11 N 10-9 1 X 10-9

DATE COLLECTED: August 10, 1993
LOCATION: 60-SC
TYPE OF SAMPLE: Groundwater - Bailed.

CONCENTRATION ERROH ESTIMATE LLD
RADIONUCLIDE (uCi/ml) (uCi/ml) {uci/ml)

!

U-nat 677.00 X 10-9
- Th-230 0.00 X 10-9 16.3 X 10-9 30 X 10-9

i

Ra-22G 2.76 X 10-9 1 0.32 X 10-9 2X 10-10
,

-

Ra-228 10.2 X 10-9 - 2.76 X 10-9 3 X 10-9
:

Pb-210 1.87 X 10-9 i 2.94 X 10-9 3 X'10-9

Po-210 .0.2G'X 10-9 i 0.47 X 10-9 1 X 10-9~

,

.

_ _ _ _ . _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . _ _ _ _ _ _ _ _ _ _ _ . _ - _ _ _ _ _ _ _ _.____._______.__________.___.___-m_ _ _ _ - _ _ _ _ _ _ . _ _ _ _ _ . _ _ _ _ < w_
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WES. TERN.

ENVIRONMENTAL
SERVICES AND Lab #: 93-5026-5 -

TESTING INC.
6756 West Uranium Road 76 Imperial Drive. 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

59 SC
Sample field filtered & preserved by S. Pfaff on August 10, 1993

WATER ANALYSIS

Conductivity @ 25C, umho/cm 10013
pH, units 3.57
Total Dissolved Solids, mg/l 24743
Chloride (Cl), mg/l 301
Sulfate (SO4), mg/l 17066
Nitrate (NO3 as N), mg/l 0.74
Arsenic (As), mg/l <0.001
Barium (Ba), mg/l <0.05
Cadmium (Cd), mg/l 0.04
Chromium (Cr), mg/l 5.65
Lead (Pb), mg/l (0.05
Nickel (Ni), mg/l 6.4
Selenium (Se), mg/l :0.001
Uranium (U), mg/l 0.011

LLD
uCi/ml

Radium 226, pCi/l 7.75 i 0.52 lx10E-10
Radium 228, pC1/1 5.72 * 0.85 lx10E-9
Thorium 230, pai/l 0.66 f 2.54 4x10E-9
Lead 210, pC1/1 1.12 + 3.16 3x10E-9
Polonium 210, pCi/l 0.04 i 0.11 lx10E-9

!

I

l

1

Date Submitted: 8-10-93 NI -ww
Analyzed By: KB, KAH, GLH /

._

Date Reported: 11-02-93 Laboratory Supervisor

the snalysis, opinions or interpretations tantained an thin report are bated an observations and material pupphed by the chent for whow enclums.e and ronfidential uw thie report hen been made.

The mterpretations or opinions es pressed represent the best Judgement of Western Environmental Services and Testint. lac. Western Environentetal assumes no renponnihihty and makes no

warranty or reprementations empressed or irnphed as to the productivity, proper operations, or profitablenens however of any oil. ras, coal, mineral, property mell, nand, anel or any other .
tppbritsen er rennection wath which this report in used or rehed upon for any resann
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WESTERN*

ENVIRONMENTAL
SERVICES AND Lab #. 93-5026-6 -

.TESTING INC.
6756 West Uranium Road 76 Imperial Drive. 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

60 SC
Sample field filtered & preserved by S. Pfaff on August 10, 1993

WATER ANALYSIS

Conductivity @ 25C, umho/cm 5772
pH, units 3.43
Total Dissolved Solids, mg/l 9715
Chloride (Cl), mg/l 242
Sulfate (SO4), mg/l 6400
Nitrate (NO3 as N), mg/l 0.16
Arsenic (As), mg/l 0.001
Barium (Ba), mg/l <0.05
Cadmium (Cd), mg/l 0.03 ,

Chromium (Cr), mg/l 0.081 |
Lead (Pb), mg/l <0.05
Nickel (Ni), mg/l 1.8 |
Selenium (Se), mg/l <0.001 I

Uranium (U), mg/l 1.00

LLD
uCi/ml

Radium 226, pCi/l 2.76 i 0.32 2x10E-10
Radium 228, pCi/l 10.2 t 2.76 3x10E-9
Thorium 230, pCi/l 'O.00 * 16.3 3x10E-8 |
Lead 210, pCi/l 1.87 i 2.94 3x10E-9 j
Polonium 210, pCi/l 0.26 i 0.47 1x10E-9 j

Date Submitted: 8-10-93 7b[M #
-m

Analyzed By: KB, KAH, GLH /
Date Reported: 11-02-93 Laboratory Supervisor

the analyssa opinionsor enterpretsteens contained in this report are based on observatsons and metertal supphed by the chent for wheae exclusive and confidenttal use this report has been made

The interpretations or opinions empressed represent the best judrement of Western l'nvironmental Services and Testing. Inc. Western Environmental assumes no responsibility and makes no

warranty of representations. empressed or imphed as to the productivity, proper operations. or profstableness howevee of any oil. gas. coal. mineral, penperty. well_ sand, anal or any other

apphcation er connection with whsch this report is used or rehed upon for any reason

_ _.__. ___ __
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WESTERN
ENVIRONMENTAL |

'

-

SERVICES AND Lab #: 93-5023-14TESTING INC. '

6756 West Uranium Road 76 Imperial Drive. Unit I i
Casper. Wyoming 82604 Evanston. Wyoming 82930 ,

307/234-5511 307/789-6420 1

I
Petrotomics Company i

P.O. Box 8509, Shirley Basin, WY 82615-8509 I

Attention: Steve Pfaff

62 SC
Sample collected August 9, 1993

Field filtered & preserved by S. Pfaff

WATER ANALYSIS l

i

conductivity @ 25C, umho/cm 11309
pH, units 3.72
Total Dissolved Solids, mg/l 27469 j
Chloride (Cl), mg/l 327 |
Sulfate (SO4), mg/l 16000 j

Nitrate (NO3 as N), mg/l 0.56 i

Arsenic (As), mg/l <0.001
Barium (Ba), mg/l <0.05
Cadmium (Cd), mg/l 0.05 i

Chromium (Cr), mg/l 0.91
Lead (Pb), mg/l <0.05

'

Nickel (Ni), mg/l 3.93
Selenium (Se), mg/l <0.001
Uranium (U), mg/l 0.625

l

LLD .)
uCi/ml i

Radium 226, pCi/1 4.15 + 0.35 1x10E-10
Radium 228, pCi/l 32.3 + 4.8 3x10E-9

'

Thorium 230, pCi/l 210 + 7 2x10E-9
Lead 210, pCi/l 1.14 + 2.94 3x10E-9
Polonium 210, pCi/l 0.00 + 0.24 2x10E-9

:

/ NADate Submitted: 8-9-93 > -

Analyzed By: KB, KAH, GLH, JPM /
Date Reported: 11-03-93 / Laboratory Supervisor

the analysis opinwas or interpretattona contained in then report are based on observateens and materialsupphed by the client for whome enelusive and confidential uw then report has been made.
The interpretations or opinions eapressed represent the best Judgenwnt of Western F.nvironmental Services and Testing. Inc. Western Environmental assumes no responsihihty and makes no

m arranty or reprnentatnona. em pressed or emphed as to the productmty, proper operatnons, or profitablenens however of any oil, raa. coal. meneral. property. well. sand. poil er any other

apphcatwn or connection with whkh this report in used or rehod upon far any reason
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WESTERN .

ENVIRONMENTAL' '

SERVICES AND Lab #: 93-5023-15TESTING INC. .

6756 West Uranium Road 76 Imperial Drive. 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

63 SC
Sample collected August 9, 1993

Field filtered & preserved by S. Pfaff

WATER ANALYSIS

Conductivity @ 25C, umho/cm 8010
pH, units 2.94
Total Dissolved Solids, mg/l 13388
Chloride (Cl), mg/l 234
Sulfate (SO4), mg/l 9900
Nitrate (NO3 as N), mg/l 0.43
Arsenic (As), mg/l 0.003
Barium (Ba), mg/l 0.19
Cadmium (Cd), mg/l 0.05
Chromium (Cr), mg/l 0.95
Lead (Pb), mg/l <0.05
Nickel (Ni), mg/l 0.20
Selenium (Se), mg/l 0.063
Uranium (U), mg/l 2.78

LLD
uCi/ml

|

Radium 226, pCi/l 0.31 + 0.11 1x10E-10 ;

Radium 228, pCi/l 4.86 + 4.02 3x10E-9 ,

iThorium 230, pCi/l 3732 + 97 6x10E-9
Lead 210, pCi/l 0.09 + 3.95 4x10E-9
polonium 210, pCi/1 0.64 + 0.50 2x10E-9

l
1

I

J )-

Date Submitted: 8-9-93 > > p ci #ia - e -
Analyzed By: KB, KAH, GLH, JpH
Date Reported: 11-03-93 Laboratory Supertrisor

the analysis. opomont or interpretations rentained in this report are based on abwrvatione and material supplied by the thent frir whome esclustee and confidentaal uw this report has been made

The Anterpretations or opinions es preswd reprewat the Mt ;wdgement of Weatern Environmental Services and Te. ting. inc. We. tern Environmental s numes no responsibility and make. no

warranty or representations, es presned or impt.ed as to the productmty. proper operations. or profitablene.a however of any oil. pse. coal. mineral. property. e ell. ha nd, omt or any other

apptwstwa er connection with which thu repr-rt as used or rehed venn for any reemon,

,-



WESTERN .

ENVIRONMENTAL*

SERVICES AND
TESTING INC. Lcb #. 93-5023-16.

,

6756 West Uranium Road 76 Imperial Drive, 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 Pfcff

.

64 SC
Sample collected August 9, 1993

Field filtered & preserved by S. Pfaff

WATER ANALYSIS

Conductivity @ 25C, umho/cm 8364
pH, units 3.06
Total Dissolved Solids, mg/l 15270
Chloride (Cl), mg/l 242 ,

Sulfate (SO4), mg/l 10560 |
Nitrate (NO3 as N), r.g/l 0.21 l

Arsenic (As), mg/l 0.002
Barium (Ba), mg/l <0.05 i

Cadmium (Cd), mg/l 0.06 !
Chromium (Cr), mg/l 1.61
Lead (Pb), mg/l <0.05
Nickel (Ni), mg/l 2.70
Selenium (Se), mg/l 0.051
Uranium (U), mg/l 7.45

LLD
uCi/ml |

|

Radium 226, pCi/l 0.23 + 0.11 2x10E-10
Radium 228, pCi/l 5.58 + 2.53 3x10E-9
Thorium 230, pCi/l 6101 + 102 4x10E-9
Lead 210, pCi/l 1.49 + 3.17 3x10E-9
Polonium 210, pCi/l 0.00 + 0.25 lx10E-9 !

Date Submitted: 8-9-93 [_~ N
Analyzed By: KB, KAH, GLH, JPH " ~

Date Reported: 11-03-93 Laboratory Supervisor

the analysis.opmienn or inter pretatmas contained in this report are baned on observations and material suppl ed by the client for whome earlusive a nd coefidential une this report han been made.i

The inter pretations or opinions eapreewd reprewnt the bent Judgement of Western Eevaronmer.tal Services and Te= tina. Inc. Western Environmental aneume no rempanaibihty and make= no

warranty or representations. empressed ne empbed as to the productmty. proper operations. or profitableneas however of any oil. ran. coal. mmeral property, well, sand. snit or any other

appleestion er connection with w hrb this report 6s used or rehed upon for any reason
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'*

ESTERN
ENVIRONMENTAL
SERVICES AND Lab #* 93-5026-7 -

*

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

66 SC
Sample field filtered & preserved by S. Pfarf on August 10, 1993

WATER ANALYSIS

Conductivity @ 25C, umho/cm 7539
pH, units 4.18
Total Dissolved Solids, mg/l 15084
Chloride (C1), mg/l 353
Sulfate (SO4), mg/l 8640
Nitrate (NO3 as N), mg/l 0.30
Arsenic (As), mg/l <0.001
Barium (Ba), mg/l 0.44
Cadmium (Cd), mg/l 0.03
Chromium (Cr), mg/l 0.014
Lead (pb), mg/l <0.05
Nickel (Ni), mg/l 1.8
Selenium (Se), mg/l <0.001
Uranium (U), mg/l 0.010

LLD
uCi/ml

Radium 220, pCi/l 4.95 + 0.43 2x10E-10
Radium 228, pCi/l 8.89 + 2.96 3x10E-9
Thorium 230, pCi/l 0.00 + 2.93 5x10E-9
Lead 210, pCi/1 1,43 + 3.06 3x10E-9
polonium 210, pCi/1 0.31 + 0.54 3x10E-9

2/ IDate Submitted: 8-10-93 mu-

Analyzed By: KB, KAH, GLH /
'

Date Reported: 11-02-93 Laboratory Supervisor

the nnalysia. opinions or interpretatsna conta.ned in thm repairt are based on ebnervations and material avpphed by the chent for o hnar enclumn e and renhdentral une thin report han teen enade.
The mterpretations or opinions espressed rep **sent the best Judrement of Western Environmental Services and Testmr. Inc. Western Envernnmental unume* no responsibaht, and makea no
warranty er representatwnt empressed or serbed as to the pmductmty. proper operations. er prohtableness however of any oil. sas. coal. mineral. property. m ell tand. and or any other

applictsinn or connection with which this repart ta veed e, rehed upon for any reason
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WFSTERN-

ENVIRONMENTAL
SERVICES AND Lab #: 93-5026-8TES' LING INC.

.

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

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

67 SC
Sample field filtered & preserved by S. Pfaff on August 10, 1993

- _

WATER ANALYSIS

Conductivity @ 25C, umho/cm 2957
pH, units 6.51
Total Dissolved Solids, mg/l 3055 :

Chloride (C1), mg/l 134
Sulfate (SO4), mg/l 1400 )
Nitrate (NO3 as N), mg/l <0.01 l

Arsenic (As), mg/l 0.001 |
Barium (Ba), mg/l 0.20 i

Cadmium (Cd), mg/l 0.011 I

Chromium (Cr), mg/l <0.01
Lead (Pb), mg/l <0.05
Nickel (Ni), mg/l 0.06
Selenium (Se), mg/l <0.001
Uranium (U), mg/l 0.027

LLD
uCi/ml

Radium 226, pCi/l 27.6 + 1.0 2x10E-10
Radium 228, pCi/l 3.48 * 2.96 3x10E-9
Thorium 230, pCi/l 0.00 t 0.38 1x10E-9
Lead 210, pCi/l 0.71 i 1.49 2x10E-9
Polonium 210, pCi/l 0.34 i 0.87 lx10E-9

.

Date Submitted: 8-10-93 NJA M me m~
Analyzed By: KB, KAH, GLH /

Date Reported: 11-02-93 Laboratory Supervisor

the analysis. opinions or inter pretstions contained sn this report are based on obwrvstions and n terial supphed by the c hent for w home eaclusive and confidential use this report has been m.de

The interpretat$ons or opinions en preted represent the best Judgement of Western Environmental hervices and Tecene. Inc. Weatern Environmental anumes na responsibehty and make. no

warranty or representations. en pressed or amplied as to the productivity, proper operations or profitablenew howcwer of any oil, ran, coal, mineral. property. well. sand. soil or any other

appletstion er connection with which this reperrt to used or rehed upon for any reenon
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WESTERN>

ENVIRONMENTAL
SERVICES /.ND Lab #: 93-5026-9TESTING 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, RY 82615-8509
Attention: Steve Pfaff

68 SC
Sampic field filtered & preserved by S. Pfaff on August 10, 1993

WATER ANALYSIS

Conductivity @ 25C, umho/cm 6243
pH, units 5.83
Total Dissolved Solids, mg/l 11194
Chloride (Cl), mg/l 363

,

Sulfate (504), mg/l 6133 l

Nitrate (NO3 as N), mg/l 0.69 |

Arsenic (As), mg/l 0.001 !

Barium (Ba), mg/l 0.18 |
ICadmium (Cd), mg/l 0.02

Chromium (Cr), mg/l <0.01
Lead (Pb), mg/l <0.05 i

Nickel (Mi), mg/l 0.59 i

Selenium (Se), mg/l 0.005 !

Uranium (U), mg/l 0.013 I

LLD
uCi/ml

Radium 226, pCi/1 8.95 t 0.54 lx10E-10
Radium 228, pCi/l 16.5 t 4.03 3x10E-9
Thorium T30, pCi/l 0.00 * 2.71 5x10E-9
Lead 210, pCi/l 0.77 + 1.93 2x10E-9
Polonium 210, pCi/l 0.01 1 0.18 2x10E-9

Date Submitted: 8-10-93 # /. om-
Analyzed By: KB, KAM, GLH /
Date Reported: 11-02-93 Laboratory Supervisor

the analyses open enns or interpretauens rontaened in this report are barM on observations and material supplied by the cliefst for whuc ercluvve nad ronfidennal uw thin report han beee made,

The mterr>cetations or opensons es pressed represent the best judrernent of Western Environmensal Services and Tesuns. Inc. Western Environmental .nu.no ce ve ponnibihty and rnaH no

warranty or reprnentauens. espretted or imphed as to the producuvity, prs,wr operations. or prafitablencia however of any eil. ran. coal, minersi property, well. sand. onal or any other

applicatiete or connection with which this retw>rt k used y relied up a for any reason
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|WESTERN -
.

ENVIRONMENTAL
'

SERVICES AND Lab #* 93-5026-10*TESTING INC. -

6756 West Uranium Road 76 Imperial Drive. 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

i

5 DC !

Sample field filtered & preserved by S. Pfaff on August 10, 1993

WATER ANALYSIS 1

I
<

Conductivity @ 25C, umho/cm 5360
pH, units 3.44
Total Dissolved Solids, mg/l 10496
Chloride (Cl), mg/l 119
Sulfate (504), mg/l 6400
Nitrate (NO3 as N), mg/l 5.3
Arsenic (As), mg/l 0.002 |

Barium (Ba), mg/l 0.07
Cadmium (Cd), mg/l 0.08 i

Chromium (Cr), mg/l 0.10
Lead (pb), mg/l <0.05
Nickel (Ni), mg/l 1.5
Selenium (Se), mg/l <0.001
Uranium (U), mg/l 0.034

|

LLD
uCi/ml

Radium 226, pCi/l 5.62 1 0.44 2x10E-10
Radium 228, pCi/1 3.37 i 3.7 3x10E-9 i

Thorium 230, pCi/l 27.1 i 5.3 5x10E-9 i

Lead 210, pCi/l 2.98 i 3.75 4x10E-9
'

polonium 210, pCi/l 0.22 i 0.50 2x10E-9

i

|

I
i

IN AAe<hDate Submitted: 8-10-93
Analyzed By: KB, KAH, GLH /
Date Reported: 11-02-93 Laboratory Supervisor

the snalysis. opineens or inter pretations contained in thie report are baned on observations and ma terial supplied by the cleent for whose e nclusive ared eonfidential uw thie report has teen made.

The interpretations or opinionsespressed represent the best judgement of Western Environmental Services and Test ny. ine. We. tern Environmental n aumes no responsibilstv and make* no

warrenty or representations, espreswd or im plied sa he the productavity, proper operations. or profitablenens however of any oil. pas. coal. mineral, property, well. sand. smi or any other

a,pi at.n o, con-,on .ia . .h this .e ,t ., - o, ,e .ed u,on ,o, a,, ,en.n

.
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3. LIQUID SAMPLES iCONT_1N_U_ED1
'

DATE COLLECTED: August 10, 1993
LOCATION: 7-DC -

,

c TYPE OF SAMPLE: Groundwater - Dry

,

CONCENTRATION ERitOR ESTIMATE LLD
RADIONUCL1_DE (uC1/ml) (uCi/ml) (uCi/ml)i

U-nat X 10-9

Th-230 X 10-9 2 X 10-9 X 10-10

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

!

Ra-228 X 10-9 i X 10-9 X 10-9

Pb-210 X 10-9 i X 10-9 X 10-9

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

i-

DATE COLLECTED: August 10, 1993 :

LOCATION: 8-DC
TYPE OF SAMPLE: Groundwater - Bailed

.,

,

- !

CONCENTRATION ERROR ESTIMATE _LLD ;

RAD 10NUCLIDE (uCi/ml) (uCi/ml) (uCi/ml) '
;

U-nat 23.02 X 10-9'
I

~ Th-230 230.0 X 10-9 8. X 10-9 20 X 10-10

Ra-226 0.72 X 10-9 + 0.19 X.10-9 2 X 10-10

Ra-Z28 9.15 X 10-9' i 3.28 X 10-9 3 X 10-9

Pb-210 1.97 X 10-9 i'3.52 X 10-9 l X'10-9
,

|
''

Po-210 0.'10 X 10-9 1 0.46 X 10-9 2 X--10-9 !

,

* 9

_.u____ _ . . _ ________________________.__.________._.u______.._.______m_..____m__________________ ___ w -i e-



WESTERN
ENVIRONMENTAL '

.

SERVICES AND Lab #: 93-5023-18TESTING INC.
6756 West Uranium Road 76 Imperial Drive. 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

8 DC
Sample collected August 9, 1993

Field filtered & preserved by S. Pfaff

WATER ANALYSIS

Conductivity @ 25C, umho/cm 9660
pH, units 3.39
Total Dissolved Solids, mg/l 21350
Chloride (C1), mg/l 280
Sulfate (804), mg/l 15200
Nitrate (NO3 as N), mg/l 0.25
Arsenic (As), mg/l <0.001
Barium (Ba), mg/l 0.05
Cadmium (Cd), mg/l 0.04
Chromium (Cr), mg/l 0.35
Lead (Pb), mg/l <0.05
Nickel (Ni), mg/l 3.13
Selenium (Se), mg/l 0.001
Uranium (U), mg/l 0.034

LLD
uCi/ml

Radium 226, pCi/l 0.72 + 0.19 2x10E-10
Radium 228, pCi/l 9.15 + 3.28 3x10E-9
Thorium 230, pCi/l 230 + 8 2x10E-9
Lead 210, pCi/l 1.97 + 3.52 4x10E-9
Polonium 210, pCi/l 0.10 + 0.46 2x10E-9

/ - / Y
Date Submitted: 8-9-93 / .o 4 W aswAr

Analyzed By: KB, KAH, GLH, JPM
' ~ '

Date Reported: 11-03-93 Laboratory Supervisor

the snelysia. epmeans or mterpret atione contained an thin report are bated on observanons and materielaupphed by the chent for w how eariumne and ronfidentral uar thn report hantwen mede.

The intsrpretations orwin.ons en pressed represent the tw..t ,udnement of We= tern Environmental Services and Testma. Inc. Wecern Envernamental a..umen no rc+pon..beht v and makes an

warrsat, or representsuona. espressed or emphed as to the prinsurtavity. presurr nrwrshons, or profitablenens however of any oil, ass. coal. mineral. property. well. sand. end or any other

applecahon or connection with which then report te used or rehed upon for any reason
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WESTERN*
!ENVIRONMENTAL

ERVICES AND Lab #: 93-5026-11 -

TESTING INC.
6756 West Uranium Road 76 Imperial Drive. 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

9 DC
Sample field filtered & preserved by S. Pfaff on August 10, 1993

WATER ANALYSIS

Conductivity @ 25C, umho/cm 6361
pH, units 5.20
Total Dissolved Solids, mg/l 10628
Chloride (C1), mg/l 371
Sulfate (SO4), mg/l 6200
Nitrate (NO3 as N), mg/l 7.6
Arsenic (As), mg/l 0.002
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 (Hi), mg/l 0.23
Seleniuin (Se), mg/l <0.001
Uranium (U), mg/l 0.012

LLD
uCi/ml

Radium 226, pCi/l 5.19 * 0.42 1x10E-10
Radium 228, pCi/l 18.9 i 2.94 2x10E-9
Thorium 230, pCi/l 0.00 * 2.93 6x10E-9
Lead 210, pCi/l 0.89 * 3.01 3x10E-9
Polonium 210, pCi/l 0.00 i 0.28 1x10E-9

|

Dato Submitted: 8-10-93 >Y -wh
~-

Analyzed By: KB, KAH, GLH /
~

l

Date Reported: 11-02-93 Laboratory Supervisor j

the analys.t. opinions er enterpretations con Lained in this report are based on abnervations sad ma terial supphed bv the risent for whow esclumsve and confidential ow this report has been made.

The interpretations or opmiens espressed ,,present the Mt judgement of Western Environmental Services and Testina. Inc We. tern Environmental assumes no responashikt, and make. no

warranty or representations. e s pre.ned er implied as la the productevity, proper operations, or profitablene.s however of any oil. gas. coal, mmeral, property. well, sand. Spel or any other |

tpptiration or connection wath which thin report in used or rehed upon for any rennen |
|

1
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WESTERNa

ENVIRONMENTAL
SERVICES AND Lab #. 93-5026-12 -

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

10 L'C
Sample field filtered & preserved by S. Pfaff on August 10, 1993

WATER ANALYSIS
,

,

Conductivity @ 25C, umho/cm 1791
pH, units 6.26
Total Dissolved Solids, mg/l 1869
Chloride (Cl), mg/l 73.1 j
Sulfate (SO4), mg/l 1200 '

Nitrate (NO3 as N), mg/l 0.05 i

Arsenic (As), mg/l 0.002 i

Barium (Ba), mg/l 0.28 j
Cadmium (Cd), mg/l <0.01 :
Chromium (Cr), mg/l <0.01 l

Lead (Pb), mg/l <0.05
Nickel (Ni), mg/l 0.04 i

Selenium (Se), mg/l <0.001 |

Uranium (U), mg/l 0.005

LLD
uCi/ml

|
Radium 226, pCi/l 16.2 i 0.7 lx10E-10 |
Radium 228, pCi/l 3.15 i 2.45 2x10E-9

'

Thorium 230, pCi/l 0.00 f 0.35 1x10E-9
Lead 210, pCi/l 1.17 * 1.92 2x10E-9 |

Polonium 210, pCi/l 0.00 i 0.13 2x10E-9 )

Date Submitted: 8-10-93 I Ahww~~
Analyzed By: KB, KAH, GLH /

'

Date Reported: 11-02-93 Laboratory Supervisor

the analysis.opemons or inter prettuans conta ened in thin report are based on observauens and material supphed by the eleent for w hnac encionive snd eonfidentiel ow thie report han been made.

The interpretations or opinions espressed represent the hest judgement of Western Environmental Services and Tenung. lnc. Western f.nvironmental assumes no responsibility and makes no

*arranty or representauona. empressed or imphed as to the produruvity proper operauona. or profitableneen however of any oil gen. coal. mineral. property. well. aand, and or any other

tppliesta+n or connection with which this report is used or relied upon for any resenn
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WESTERN ;-

ENVIRONMENTAL
SERVICES AND Lab #: 93-5026-13 .

,

TESTING INC.
|6756 West Uranium Road 76 Imperial Drive 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

11 DC
Sample field filtered & preserved by S. Pfaff on August 10, 1993

WATER ANALYSIS

Conductivity @ 25C, umho/cm 2120
pH, units 6.50
Total Dissolved Solids, mg/l 2239
Chloride (C1), mg/l 86.5
Sulfate (504), mg/l 1100
Nitrate (NO3 as N), mg/l <0.01
Arsenic (As), mg/l 0.002
Barium (Ba), mg/l 0.07
Cadmium (Cd), mg/l <0.01
Chromium (Cr), mg/l <0.01
Lead (Pb), mg/1 <0.05
Nickel (Ni), mg/l <0.03
Selenium (Se), mg/l <0.001
Uranium (U), mg/l 0.012

LLD
uCi/ml

Radium 226, pCi/l 4.34 i 0.39 lx10E-10
Radium 228, pCi/l 2.59 i 2.70 2x10E-9
Thorium 230, pCi/l 0.09 f 0.34 1x10E-9
Lead 210, pCi/l 0.67 i 1.65 2x10E-9
Polonium 210, pCi/l 0.00 i 0.21 lx10E-9

Date Submitted: 8-10-93 E A-<aw-
~-

Analyzed By: KB, KAH, GLH /
Date Reported: 11-02-93 Laboratory Supervisor

the analyhis.opintons er interpreta tiene contained in then report are based on obeerva uons a nd material supphed by the ehent for w how emelusive and confidenual uw this report has been rnade.

The interpretauene er opinions espres ed reprewnt the best sudeement of Western Environmental Services and Tesuns. Inc. Western Environmental annumes no respon.ibehty and make no

warranty or representatsons, espressed or irnphed as to the precioctmty proper opersuons. or profitableness however of any oil, gna, coal. mineral. property, well sand. soil or any other

oppbrabon or connecten with which this report is used or rehed upon for any reason
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WESTERN'*

ENVIRONMENTAL
SERVICES AND Lab #: 93-5026-14 -

TESTING INC.
6756 West Uranium Road 76 Imperial Drive, 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

12 DC
Sample field filtered & preserved by S. Pfaff on August 10, 1993

WATER ANALYSIS

Conductivity @ 25C, umho/cm 10366
pH, units 3.65
Total Dissolved Solids, mg/l 31186
Chloride (Cl), mg/l 340
Sulfate (SO4), mg/l 19470
Nitrate (NO3 as N), mg/l 0.34
Arsenic (As), mg/l 0.002
Barium (Ba), mg/l <0.05
Cadmium (Cd), mg/l 0.05
Chromium (Cr), mg/l 0.39
Lead (Pb), mg/l <0.05
Nickel (Ni), mg/l 3.5
Selenium (Se), mg/l <0.001
Uranium (U), mg/l 5.82

LLD
uCi/ml

Radium 226, pCi/l 234 i 3 2x10E-10
Radium 228, pCi/l 0.97 i 2.92 2x10E-9
Thorium 230, pCi/1 86.4 i 5.4 2x10E-9
Lead 210, pCi/l 4.57 i 3.02 3x10E-9
Polonium 210, pCi/l 0.20 t 0.35 lx10E-9

,

Date Submitted: 8-10-93 4 -- an-m-
~

Analyzed By: KB, KAH, GLH /
Date Reported: 11-02-93 Laboratory Supervisor

the analysis. opinions or interpretstions contained in this repcirt a re based on obscreations and mate rial su ppbed by the client for whose r sciunive sad confidential ow this report has twen made.

The ir.terpretapans or opinions en preened represent the test udrement of Western Environmental Services and Testing. Inc. Western Environments. annumen no ressmanibibly and make, noJ

warranty or representateora empres.ed or imphed as to the penducuvity, proper opershona. or profitableness however of any oil, gas. voal mmeral, prnterty, mell. mand. amt ce any other

applicatten er egamectron with which thes report se used or relied upon for any reason
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WESTERN*

ENVIRONMENTAL -

SERVICES AND Lab #: 93-5026-15 -

TESTING INC.
6756 West Uranium Road 76 Imperial Drive. 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

13 DC
Sample field filtered & preserved by S. Pfaff on August 10, 1993

WATER ANALYSIS

Conductivity @ 25C, umho/cm 1414
pH, units 6.87
Total Dissolved Solids, mg/l 1158
Chloride (Cl), mg/l 8.2
Sulfate (SO4), mg/l 620
Nitrate (NO3 as N), mg/l <0.01
Arsenic (As), mg/l 0.002
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 0.009 |

LLD
uCi/ml

Radium 226, pCi/l 7.48 1 0.51 1x10E-10
Radium 228, pCi/l 1.59 1 3.31 2x10E-9 |

|

Thorium 230 pCi/l 2.29 i 0.61 lx10E-9
Lead 210, pC1/1 0.21 i 1.94 2x10E-9
Polonium 210, pCi/l 0.00 1 0.10 3x10E-9

|

|

Date Submitted: 8-10-93 NI-[ --4A

Analyzed By: KB, KAH, GLH /
'

Date Reported: Laboratory Supervisor

the analysis opinionner interpretations cantained in this report are based on ohner va tions and material supplicel by the elient for whose exclusive and confidential uw thin report has been made.

The interpretations or opiniona e a pressed represent the best nudsement of weatern Environmental Services and Testing,ine, Western Environmental assume no responub hty and make= no

warranty or representations capressed or senpbed as to the productivity. proper operstaana. or profitablene.m however of any oil. saa. coal. mineral, property, well, sand. sail or any other

tpphration at connection with which this report is used or relied upon for any reason
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| 4. VEGETATION,_ FOOD. AND FISil SAMPLES
,.

,
'

| Deleted by Amendment. No. 21
!
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| 5. SOIL AND SEDIMENT SAMPLES ||

. i

i Deleted by Amendment No. 21 1
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G. DIRECT RADIATION MEASUREMENTS
'

DATE: 3rd Quarter 1993 .;

3
5

i.

t

EXPOSURE RATE MilllOR ESTIMATE
LOCATION (mr/ar) (mr/nr1

Site 1 48.2 111.5

Site 5 G5.6 113.1 1
e ,

'
4

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. ,

!

,

,

!'

i'

<

;

4

.

4

s

4
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LLD CALCULATIONS

LLD : in pCi/ units used (V)

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

'

WHERE-.

Cs : 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

2.22 : DPM/pCi

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

Ra2ra j

Ce = 0.05 to 0.30 counts per minute
!

I
T = 50 minutes

l

E= about 0.9

R = about. 0.9 frequently less in soil and vegetation
I

V: 1 liter of water
20 grams of soil=

: air volume taken is usually 1/4 of volume-sampled
= vegetation weight is usually 1/2 of sample provided

1

1
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t

Th830
i

Ca = 0.04 to 0.20 cpm

200 minutes, may be less for " hot" samples like tailingsT =

pond

E*R = combined recovery and efficiency from Th: e 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 soil

: air volume taken is usually 1/4 of volume sampled (about 7x
105 L)

Pb2to

Cs = 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.:

posto

Ce = about 0.2 cpm

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.

i

l
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%MPC CALCULATION

The %MPC is calculated using the values obtained from 10 CFR 20
appendix 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 10-15
\

Th230 80 x 10-15

Ra226 3000 x 10-15 ;

i

Pb28o 1000 x 10-15
i

Rnt: 2 3x 10-* I

I

l

1
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|
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