ENVIRONMENTAL SAMPLE DATA

1st Quarter 1990

PETROTOMICS COMPANY
Shiriey Basin, WY
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‘ f
$ LOCATIONS Sit 1 - 8 "Rk i whe 1lowcal ii a had -y E

“ "-' ¥ im.-hf S 21 oyt

\‘ Site 2 - iscontinued - Amendment No. 21. ‘
‘ Site 3 - Discontinued - Amendment No. Z1. :
’ Site 4 - D1 ontinued - Amendment 5o. 21 ‘
Site - 2000' XF of where v>llowcake dryer stack had been | its ‘
Site 6 - Discontinued - Amendment No. 21 [
3

i DATE COLLECTED: Ist Quarter 1330 "
5 LOCATION: Site 1 )

ERROR ESTIMATE
_ {uCi/ml)

CONCENTRATION
{uCi/ml)

__RADIONUCLIDE IMPC ]

Rn-222 .70 X 10-9 + 0.16 Y 10-9 0.2 X 10-* 23.
DATE COLLECTED: 1st Quarter 1990 B
LOCATION: Site 3 K
CONCENTRATION ERROR ESTIMATE LLD B
RADIONUCLIDE (uCi/ml) __f{uCi/el) (uCi/ml) IMPC %3
U~-nat 56 X 10-13 20 1 102" ?
“ Th-23¢ 36 X 10-15 + 0.08 X 10-15 .0 X 10-3€ 13 ;’
w Ra-226 )8 Y 10-15 ¢+ 0.03 X 10-13 3.2 X 10-} 0.01 f
Pb-21 27 16-15 + 0.06 X 10-15 9 3 103
Rn-222 % 1378 + 0.11 X 10-9 8.2 X 10- 6.67




3. LIQUID SAMPLES

Poee COLLECTED: ‘tarch £, 1229
LOCATION : ¥ine Shop Well
TYPE OF SAMPLE: Crunduater - Pumped

CON  TRATION ERROR ESTIMATE LLD

—RADIONUCLIDE . f(uCi/ul) — fuCi/ml) {uCi/al}
U-nat {Dissolved) 2,71 X 10-°

(=Xat {Suspended) 2.71 X 10-9

Th-230 (Dissolved) 2.13 % 10-9 + 0.90 ¥ 10-9 10.0 X 1C-1°
Th-230 {(Suspended} 2.33 % 1% + 0.94 ¥ 10-°¢ 1.0 X 10-°
Ra-226 (Dissolved) 1.21 X 10-° + 0.26 X 10-° 1.0 X 10-1@
Ra-226 {Suspended) 0.32 X 10-9° + 0.16 ¥ 10-° 1.0 X 10-19
Ra-228 (Dissolved) 0.00 X 10-9 +- 2. 37 % 10-% 2.0 X 10-°
Ra-228 (Suspended) 0.00 ¥ 10-°¢ +# 6.14 X 10-9 2.0 X 1C-°
Pb-210 (Dissolved) 0.36 X :0-9 +# 1.60 X 10-° 1.0 X 10-°
Pb-210 (Suspendad) 0.17 X 10-° + 1.80 % 10-° 2.0 X 10-9
Po-210 (Dissolved) 0.00 X 10-9° + 0.45 ¥ 10-9 1.0 10-*
Po-210 {Suspended) 0.12 X 10-9 + 0.62 X 10-? 1.0 X 1C-9°

* Samples not run.



WESTERN
ENVIRONMENTAL
SERVICES AND
TESTING INC.

6756 West Hreaninm Road 76 Imperial Drive, Umit |
Casper, Wyoming 82604 Fvanston, Wyoming 8200
307/234-5511 30777896420

Client: Petrotomics Company Lab #: 90-1871
Address: P.0.Box 8509, Shirley Basin, WY 82615
Attention: Steve Pfaff

Sample Type : Water Date Sampled : 03-06-90
Submitted By: Steve Pfaff Date Submitted: 03-06-90
Analyzed By : TM, JPM, GLH, NB Date Analyzed : 04-26-90

Sample Identification: Mine Shop well ( W18418 )

Dissolved Suspended

Parameter mg/L Parameter mg/L mg/L
Total Diss. Solids 446 Aluminum (A1) 0.1
Total Hardness (as CaC03) 22.0 Arsenic (As) 0.004
Conductivity @25C, umho/cm 650 Barium (Ba) <0.05
Sodium (Na) 144 Cadmium (Cd) <0.01
Potassium (K) 3.5 “weromium (Cr) <0.01
Calcium (Ca) X7 Copper (Cu) <0.01
Magnesium (Mg) 3.2 Iron (Fe) <0.03
Chloride (1) 5.5 Lead (Pb) 0.06
Sulfate (S04) 216 Manganese (Mn) <C.01
Bicarbonate (HCO3) 112 Mercury (Hg) <0.061
Carbonate (C03) 26.9 Molybdenum (Mo) <0.05
PH, unius 9.33 Nickel (N1) <0.04
Boron (B) 0.20 Selenium Se) <0.001
Fluoride (F) 0.62 Uranium (1)) 0.004 0.004
Nitrate (NO3 as N) 0.14 vanadium (V) <0.5
Ammonia (NH3 as M) 0.39 2inc (2Zn) <0.01
Dissolved Suspended
LLD LLD
pCi/L uCi/ml pCi/\L uCi/ml
Radium 226 1.21 £ 0.26 1x10E-10 0.32 ¢+ 0.16 1x10E~-10
Radiqm 228 0.00 + 2.37 2x10E~-9 0.00 + 6.14 2x10E~9
Thorium 230 2.13 + 0.90 1x10E~-9 2.53 ¢+ 0.94 1x10E-9
Lead 210 0.36 + 1.60 1x10E~9 0.17 + 1.80 2x10E~-S
Polonium 210 0.00 + 0.45 1x10E~-9 0.12 ¢+ 0.62 1x10E~9
/.é,.'/’f’%ewét-
‘Analyst
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which this recort i used or - slind unon for any reason




RN

TESTING INC,
6706 West eanium Road
Casper, Wyoming K2604
307/234-5611

76 hinperia! Dri
JOT/IRG-H420

Client: Petrotomics Company
Address: P.0O.Box 8509, Shirley Basin,
Attention: Steve Pfaff

Water
Steve Pfaff
™, JPM, GLH,

Sample Type
Submitted By:

Analyzed By NB

sample ldentification: Mine Shop Well ( W1

ve, Unit |

Fovanston, Wyoming X29:30

90-18171

WY 82615

03-06-90
03-06-90
04-26-90

Date Sampled
Date Submitted:
Date Analyzed

8418 )

Parameter

Total Diss. Solids

Total Hardness (as CaCO3)
Conductivity @25C, umho/cm
Sodium (Na)

Potassium (K)

Calcium (Ca)

Magnesium (Mg)

Chloride (C1)

Sulfate (S04)

Bicarbonate (HCO3)
Carbonate (CO03)

pPH, units

Boron (B)

Fluoride (F)

Nitrate (NO3 as N)
Ammonia (NM3 as N)

' 2
S
6
2

3.
3.
3

5.
21

1"

26.
9.
0.
0.
0.
0.

Dissolved

LLD
uCi/mi

Radium 226
Radium 228

Thorium 230
Lead 210
Polonium

1x10E-10
2x10E~-9
1x10E-9
I x10E~9

210 1x10E-9

(he onalymis. spensons or interpretalons contmined i s report aee based an olmer vl aml materia
Interpretalione or opiiors eipreassd represent (he besl judgement of Wesiern Fnvirooment s
ropresentations e wpressed ar inpleed as 1o the prodhuctiv
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Services anl
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Dissolved
mg/L

Suspended
Parameter mg/L
Aluminum (A1)
Arsenic (As)
Barium {(Ba)
Cadmium (Cd)
Chromiun (Cr)
Copper (Cu)
Iron (Fe)

Lead (Pb)
Manganese (Mn)
Mercury (Hg)

Mo lybdenum (Mo)
Nickel (N1Y)
Selenium Se)
Uranium (U)
vanadium (V)
Z2inc (2Zn)

<0.1
0.004
<0.05
<0.,01
0.0
<0.,01
<0.03
0.06
<0.01
<0.001
<0.05
<0.04
<0.001
0.004
0.9
<0.01

Suspended

LLD
pCi/L uCi/ml
0.32
0.00
2.53
Q.17
0.12

/ A~ n//’\r‘

Uy AT Aol R S\ A AT A

0.16
6.14
0.94
1
0

1x10E-10
2x10E-9
1x10E-9
2x10E-9
1x10E~-9

.80
.62

Anal)st

ot fir whome vactuve snd confideniial use Lhin report has e made The

fing, lne Western Eavironmental assumes no responsibility and makes no warraniy or

any off g, coal. mineral progerty wali sand or any sther appheation or conmection with




LIQUID SAMPLES (CONTINUED)
DATE COLLECTED: March 3, 1990
LOCATION: 1-SC

TYPE OF SAMPLE: Croundwater - Bailed

CONCENTRATIOK ERROR ESTIMATE LLD
—RADIONUCLIDE — faCi/ml) —A{uCi/al) —(uCi/ml)
U-nat 8.80 X 10-°

Th-230 0.59 X 10-9 + 0.68 Y 10-? 151"
Ra-226 1,96 X 10-9 +0.28 X 10-° L X192
Ra-228 1.70 X 10-9 4+ 1.97 X 10-9 2 X 10-°
Pb-210 0.67 X 16-° + 1.69 X 10-% 23 10"
Po-210 6.12 X 10-? + 0.33 X 10-9 3 X109

DATE COLLECTED: March 5, 1990
LOCATION: 3-SC
TYPE OF SAMPLE: Groundwater - Bailed

CONCENTRATION ERROR ESTIMATE LLD

— RADIONUCLIDE —{uCi/eml) _ _f{uCi/ml) — {(uCi/ml}
U-nat 216.64 X 10-°

Th-230 0.20 X 10-° + 8.31 X iv?® 8 X 1¢-1°
Ra-226 2.85 X 10-9 ¢ 0.33 X 10-° 23107
Ra-228 .21 X 109 +2.14 X 10-2 2310
Pb-210 1.07 X 10-9 +2.05 X 10°° 33110
Po-210 0.z1 X 10-° + 0.50 X 10-* 1X10-°




WESTERN

g ENVIRONMENTAL
SERVICES AND
TESTING INC.

G750 West Uraninm Rowd
Clusper, Wyonang s2i61
30772346611

76 Imperial Drive, Unit |
Fovanston, Wyoning 2030
JOTTRO-6420

Lab Number

Client! Patrotomics Company
Address, P.Q.Box 8509, Shirley Basin, WY 82615-8509

Attention, Steve Pfaff

Submitted By: Steve Pfaff

90-1870-1

Date Submitted: 03-06-90
Analyzed Jy: GLM, NB, T JPM Date Analyzed 05-02~-90
1 8C ( W18402 )
Sample taken 3-5-90
mg/ 1 mg/
TDS (Calculated) 1786 Boron (B) 0.06
TDS (Observed) 2en29 Cadmium (Cd) <0.01
Conductivity @25¢c,umho/cm 2044 Chromium (Cr) 0.03
Tot.Alkalinity (as CaC03) 0 Copper (Cu) 0.01
Tot. Hardness (as CaCO3) 16§50 Fluoride (F) 0.46
Sodium (Na, Calculated) 86.0 Iron (Fe) 0.07
Sedium (Na, Observed) 63.5 Lead (Pb) 0.06
Potassium (K) 11.58 Manganese (Mn) 1.87
Calcium (Ca) 311 Mercury (Hg) <0.001
Magnesium (Mg) 91 Mo 1ybdenum (Mo) <0.05
Chloride (C1) 88.5 Nickel (N1) 0.11
Sulfate (504) 1200 Nitrate (NO3 as N) 0.61
Bicarbonate (HCO3) 0 Selenium (Se) 0.001
Carbonate (CO03) 0 Uranium (U) 0.013
pH, Units 4,24 vanadium (V) <0.5
Aluminum (A1) 13.8 Zinc (an) 0:17
Ammonia (NH3 as N) 0.58
Arsenic (As) 0.007
Barium (Ba) <Q0.05
LLD
pCi1/1 uCi/ml
Radium 226 1.96 ¢ ©,2¢ 1X10E-10
Radium 228 1.70 ¢ 1.97 2x10E~-9
Thorium 230 0.59 ¢+ 0.68 1x10E-9
Lead 210 0.67 + 1.69 2x10E~9
Polonium 210 0.12 ¢ .0.383 1Xx10E-9
I A 27/ (/
bl L S A T AR R
ANatyst
Mo analysis . Opaniens OF INETDreLalions conLaned 0 Tha repurt are bused on observalions el material suppist by 1he clwnt fur whose evclusi v and confiden a "
INRerprelations or op PAprrased repr Ihe best pady t of Western b nvironmental Servers and Testing Ine Western Eaviroamental sssumes an responsibilly and mukes no w 4rranty or

PrEReaLALIONS . v Apr vend of impand & L0 (e pronduclivity e r ope ralana. o

wiieh Lhis report o usenl o el upon loe any reasor

profilabienees however of any sl gas cosl munersl progerty  wall sami

W any iher Appleation or cunnvetion sith




\%sR%HHQN

NMENTAL

EQVICES AND
TESTING IMC.
G706 West raniom Roud 76 Tmperial Drive, Unii |
Craper, Wyaming s2604 Fovanston, Wyaming 820040

RIS AT R B T TROHA20

Client! | atrotomics Company L ab Number : At 870-«2
Address. P.O.Box 8508, Shirley 3asin, WY B.6156-8509
Attenticon, Steve Pfaff

Submitted By: Steve Pfaff Date Submitted: 03-06-90
Analyzed By: GLHM, NB, TM, JUPM Date Analyzed : 05-02-90

3 8C ( w1404 )
Sample taken 3-5-90

A, ——

mg/ 1 my |
TDS (Calculated) 6141 Boroan (8) <0.05
T08 (Observed) 7189 Cadmium (Cd) 0.06
Conductivity @25c¢,umho/cm 6620 Chromium (Cr) o
Tot.Alkalinity (~.s CaC03) 0 Copper (Tu) 0.0
Tot. Hardness (as CaC03) 3878 Fluoride (F) 3.03
Sodium (Na, Calculated) a67 Iron (Fe) 0.04
Sodium (Na, Observed) 417 Lead (Pb) 0.06
Potasuium (K) 41.9 Manganese (Mn) 28.8
Calcium (Ca) 585 Mercury (Hg) «0.001
Magnesium (Mg) 606 Mo lybdenum (Mo) <0.06
Chloride (C1) 430 Nickel (N1Y) 0.80
fulfate (S04) 3800 Nitrate (NO3 as N) 413
Bicarbonate (HCC3) 470 Selenium (Se) 0.00¢
Carvonate (003) 0 Uranium (U) 0.320
pH, Units 6.76 vVanadium (V) <0.5
Aluminum (A)) 0.3 Zinc (Zn) 0.64
Ammonia (NH3 as N) 7.58
Arsenic (As) <0.,001
Barium (Ba) <0.05
LLD
pCr /1 uCr/m!
. Radium 226 2.85 ¢+ 0,34 2x10E-10
Radium 228 .31 . % 3.8 2x10F~-9Q
Thorium 230 0.20 ¢+ 0,51 Bx10E-10
Lead 210 1.07 ¢ 2.05 3x10E~-9
Polonium 210 0.21 ¢« 0,560 1x10E~9

Analyst
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w
IRONMENTAL
RVICES AND
TING INC.
G756 West Uranium Road 76 bpersad Dewve, Unit |
Caosprer, Wyaming 82604 Evanston, Wyommg X200
W7 20N TR0

Client., Petrotomics Company Lab Number : 90-1870-4
Address. P.O.Box 8509, Shirley Basin, WY 82615-8509
Attention. Steve Pfaff

Submitted By: Stoeve Pfaff Date Submitted: 03-06-90
Analyzed By: GLH, NB, M, JUPM Date Analyzed : 05-02-90

4 SC ( wWi1g40s5 )
Sample taken 3-5-90

T0S (Calculated) Boron (B)

TDS (Observed) Cadmium (Cd)
Conductivity @252, umho/cm Chromium (Cr)
Tot.Alkalinity (as CaC03) Copper (Cu)
Tot. Hardness (as CaC03) Fluoride (F)
Sodium (Na, Calculated) Iron (Fe)
Sodium (Na, Observed) l.ead (PDb)
Potassium (K) Manganese (Mn)
Calcium (Ca) Mercury (Hg)
Magnesium (Mg) Mo lybdenu: Mo)
Chloride (C1) Nickel (N1)
Sulfate (S04) Nitrate (NO3 as N)
Bicarbonate (HCO2) ‘ Celentum (Se)
Carbonate (CO03) Uranium (U)

pH, Units vanadium (V)
Aluminum (A1) 2inc (2Zn)
Ammonia (NH3 as N)

Arsenic (As)

Barium (Ba)

LLD
uCr/ml

Radium 226 : . ix10E-10
Radium 228 . 83 2x10E-9
Thorium 230 F .6 1x10E~-9
Lead 210 2 . : 3x10E-9
Polonium 210 i : 1x10E-9

Analyst
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ERN
ENVIRONMENTAL
L SERVICES AND
g TESTING INC,

6756 West Uranium Rowd 76 limperal Detve, Unit |
Casper, Wyvomnng N2 Eovinston, Wyvaming 8200
LS Y B ) TR0

Client, Petrotomics Company Lab Number 90-1870-¢
Address, P.O.Box 8509, Shirley Basin, WY 82615-8509
Attention, Steve Pfaff

Submitted By: Steve Pfaff Date Submitted: 03-06-90
Analyzed By: GLM, NB, ™, J Date Analyzed : 05-02-90

s 8C ( W18406 )
sample taken 3-5-90

TDS (Calculated) 214¢ Boron (B)

T08 (Observed) 25331 Cadmium (Cd)
Conductivity @25c,umho/cm 2 ) Chromium (Cr)
Tot.Alkalinity (as CaC03) o Copper (Cu)
Tot. Hardness (as CaCQ3) 540¢C Fluoride (F)
Sodium (Na, Caiculated) - Iron (Fe)
Sodium (Na, Observed) Lead (Pb)
Potassium (K) : Manganese (Mn)
Calcium (Ca) 369 Mercury (MHg)
Magnesium (Mg) ( Mo lybdenum (Mo)
Chloride (C)1) 34¢ Nickel (N1)
Sulfate (504) 16600 Nitrate (NO3 as N)
Bicarbonate (HCO3) 0 Selentum (Se)
Carbonate (CO3) 0 Uranium (U)

pH, Units 3.8 Vanadium (V)
Aluminum (A1) [ 2inc (2Zn)
Ammonia (NHM3 as N)

Arsenic (Asg)

Barium (Ba)

LLC
uCi/ml

Radium 226 ’ .20 1x10E~-10
Radyum 228 D8 o 2x10E~-9

Thorium 23 2 5x10E-8
Lead 210 - 4x10E-9

Polonium 210 % 10E~9

< L
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LTIOUID SAMPLES (CONTINUED)

DATE COLLECTED: March 3, 1930
LOCATION: 2%-87
TYPE OF SAMPLE: Grourdwatsr - Bailed

CONCENTRATION ERROR ESTIMATE LLD

__RADIOSUCLIDE — {uCi/mi) — f{uCi/ml) (uCi/ml)
U-nat 67.02 X 10-°

Th-230 0.53 T 10-° = 0.3 ¥ 10-° 8 % 1710
Ra-226 2.23 X 10-° : 0.29 X 10-° i £ 10-1e
Ra-228 1.78 X 10-° $ 2.77 X 10-° 2 %\ 10-°
Pb-210 1.04 x 10-° 2.2 % 10-° 3% e
Po-210 0.44 X 10-9 + 0.62 X "0-* 2% 10

DATE COLLECTED: March 3, 1290
LOCATION: 310-8C
TYPE OF SAMPLE: Groundwsater - Bailed

CONCENTRATION ERROR ESTIMATE

__RADIONUCLIDE . f(uCi/ml} —fuCi/el) ___lggzzgll___
U-nat 1.35 X 19-*

Th-230 1.07 X 10-° $ 2.61 % 10-° 9 X 10-10
Ra-226 0.87 X 10-* s+ 0.18 X 10-° 2 X 1010
Ra-228 1.80 X 10-° + 2.61 X 10°° 2% 10-°
Pb-210 0.31 Y 10-° $1.48 %1009 2 X 10-°
Po-219 0.09 X 10-° 4 0.37 X 10-° 1X10-°



MONMBNTAL

VICES AND
TING INC.
€756 West Uranium Rowd 76 Imperial Dvive, Unit |
Caspor, Wyoming 8264 Evanston, Wyoming 8200
MR- STIIROGA20
Client, Petrotomics Company Lab Number : 90-1870-6

Address, P.O.Box 2509, Shirley Basin, WY 82615-8509
Attention, Steve Pfaff

Submitted By: Steve Pfaff NDate Submitted: 03-06-90
Analyzed By: GLH, NB, TM, JPM Date Analyzed : 05-02-90

39 8C ( wW18407 )
Sample taken 3-5-90

mg/ 1 mg/ )
TDS (Calculated) 3065 Boron (B) 0.13
TDS (Cbserved) 3359 Cadmium (Cd) 0.02
Conductivity @25c,umho/cm 2970 Chromium (Cr) <0.01
Tot.Alkalinity (as CaC03) 4.0 Copper (Cu) 0.03
Tot. Hardness (as CaC03) 2077 Fluoride (F) 1.88
Sodium (Na, Caiculated) 135 Iron (Fe) 0.04
Sodium (Na, Observed) 97.1 ~ead (Pb) <0.06
Potassium (K) 14.1 Manganese (Mn) 2.56
Calcium (Ca) 458 Mercury (Hg) <0,001
Magnesium (Mg) 227 Molybdenum (Mo) <0.05
Chloride (C1) 66.6 Nickel (N1) 0.3%
Sulfate (S04) 2200 Nitrate (NO3 as N) 3.18
Qicarbonate (HCO2) 5.0 Selenium (Se) <0.001
Carconite (CO3) 0 Uranium (U) 0.099
pH, Units 4,86 vanadium (V) 0.5
Aluminum (A1) 5.0 Zinc (2Zn) 0.39
Ammonia (NH3 as N) <0.10
Arsenic (As) 0.001
Barium (Ba) <0.05
LLD
pCi1/1 uCi1/ml
Radium 226 2.33 ¢ 0.29 1x10E-10
Radium 228 178 ¢ 2.1 2x10E~9
Thorium 230 0.58 ¢ 0.54 8x10E-10
Lead 210 4.04 ¢+ 2.21 3x10E-9
Polonium 210 0.44 + 0.62 2x10E-9
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\ {ﬁ‘agguulﬂthL
ERVICES AND

TING INC.
G750 Wert Urgnium Road 76 Tmperval Drwve, Tt |
Clasper, Wy x40 | Fovamstom, Wyoming X2CH
WEEMEALIN JOTITHY G

Client, Petrotomics Company

Lab Number

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

Attention, Steve Pfaff

90-1870~7

Submitted By: Steve Pfaftf Date Submitted: 03-06-90
Analyzed By: GLH, NB, TM, JPM Date Analyzed 05~02-90
40 SC ( w18408 )
Sample taken 3-5-90
mg/ mg/ )
TDS (Calculated) 18085 Boron (B) 0.06
TDS (Observed) 14922 Cadmium (Cd) «0.M
Conductivity @25c,umho/cm 2170 Chromium (Cr) <0.01
Tot.Alkalinity (as CaCQ3) 144 Copper (Cu) <0.01
Tot. Hardness (as CaC03) 1156 Fluoride (F) 0.16
Sodium (Na, Calculated) 112 Iron (Fe) 0.04
Sodium (Na, Observed) 101 Lead (Pb) <0.05
Potassium (K) 23.1 Mangz.iese (Mn) 0.04
Calcium (Ca) 323 Mercury (Hg) <0.001
Magnesium (Mg) 85 Molybdenum (Mo) <0.08
Chloride (C1) 97 Nickel (N1) 0.09
Sulfate (504) 1050 Nitrate (NO3 as N) 1.02
Bicarbonate (HCO3) 176 Selenitum (Se) <0.001
Carbonate (C0O3) 0 Uranium (U) 0.002
pH, Units 7.20 vanadium (V) 0.5
Aluminum (A)) 0.1 Zinc (2Zn) <0.01
Ammonia (NH3 as N) 0.256
Arsenic (As) 0,001
Barium (Ba) <0.05
LLD
pC1/1 uC1/mil
Radium 226 0.87 ¢ 0.18 2x10E-10
Radium 228 1,80 + 2.64 2x10E-9
Thorium 30 1.07 ¢ 0.68 9x10E~-10
Lead 210 .81 & 1,49 2x10E~9
Polonium 210 0.09 + 0,37 1x10E~-9
/s 9 e 4
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LIQUID SAMPLES (TONTINUZD)

DATE COLLECTED. .- %, . 19°°
LOCATTON: 11-37
TYPE OF SANPIE: Srcundsate:r - Bailed

CONCENTRATION FRROR ESTIMATE LLD
__RADIONUCLIDE (uCi/ml) - fuCi/el) —(uCi/ml)
"-nat 16:.19 ¥ 10-°

Th=229 .00 T 10-* $ 0.42 1 10-9 7% 1010
Ra-226 2.67 % 10°° £ 9.16 X 10-° 1 X 10-10
Ra-223 1.06 1 10-7 + 2.58 X 10-° 2 X 10°°
Pb-2190 37 % 199 $ 1.89 ¥ 10-9 2% 9~
Po-210 8.1¢ % 10-° s Q.43 x -0 1Y 10-°

DATE COLLECTED: Yar-h 2, 1929
LOCATION: 12-50
TYPE OF SAMPLE: Croundwater - Bailad

CONCENTRATION FRROR ESTIMATE LD
__RADIONUCLIDE _{uCi/el) —(uCi/ml) (uCi/mi)

U-nat 1853.00 ¥ 10-°

Th-239 3078.9¢ Y 12-° $152.00 x i°-¢ 300 X 10-'°
Ra-276€ =33 X 1079 ¢ 0.31 X 1°-° 3 X 19
Ra-228 28.%7 X 10-¢ $ 1.00 X 7% 2 X 10-°
=210 $.11 X 10-° $ 3.25 X 10-° 1 X 10°°
Po-210 0.27 X 10-* ¢ 0.90 X 10-9 2 X 10-°
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Client, Petrotomics Company Lab Number 90~-1870~-8
Address. P.0.Box 8500, Shirley Basin, Wy 82615-8509
Attention, Steve Pfaff

Submitted By: LGteve Pfaff Date Submitte~. 03-06-90
Analyzed By: GLH, NB, TM, JPM Date Analyzed : 05-02-90

41 SC ( W18409
Sample taken 3-5-9

mg/ 1

TOE ‘Calculated) 2164 Boron (B) 0.11
TDS “bserved) 2437 Cadmium (Cd) <0,01
Con. uctivity @25¢c,umho/cm 2630 Chromium (Cr) 0,01
Tot.Alkalinity (as CaCo03) 203 Copper (Cu) 0.01
Tot. Hardness (as CaC03) 1428 Fluoride (F) 0.22
Sodium (Na, Calculated) 137 lron (Fe) (0,03
Sodium (Na, Observed) 136 Lead (PD) <0.05
Potassium (K) 7.4 Manganese (Mn) 0.056
Calcium (Ca) 46?2 Mercury (Hg) <0.001
Magnesium (Mg) 67 Mo lybdenum (Mo) <0.05
Chloride (C1) 290 Nickel (N1) 0.06
Sulfate (S04) 1080 Nitrate (NO3 as N) 2.96
Bicarbonate (HCO3) 248 Selenium (Se) 0.001
Carbonate (CO03) 0 Uranium (U) . 244
pH, Units 7.11 vanadium (V) 0.5
Aluminum (A1) <0.1 Zinc (2n) <0.01
Ammonia (NH3 as N) <0.10

Arsenic (As) 0.003

Barium (Ba) <0.05

LLD
uCr1/ml

Radyum 226 " 1x10E-10
Radium 228 ; g 2x10E~-9
Thorium 230 0.00 « 0.42 Ix10E~-10
Lead 210 . . 2x10E-9
Polonium 210 ), 16 B 1x10E~9
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Client, Petrotomics Cr.mpany Lab Number : 90-1870-9

Address, P.0O.Box 853, Shirley Basin, WY 82615-8509
Attention! Steve Fraff

Submitted By: S'eve Pfaff Date Submitted: 03-086-90
Analyzed By: GlH, NB, TM, JUPM Date Analyzed : 05-02-90

42 SC ( wi18410 )
Sample taken 3-5-90

mg/ mg/ )
TDS (Caiculated) 4737 Boron (B) <0.05
TDS (Observed) 5241 Cadmium (Cd) 0.03
Conductivity @25c,umho/cm 4800 Chromium (Cr) 0.53
Tot.Alkalinity (as CaC03) 0 Copper (Cu) 0.27
Tot. Hardness (as CaC03) 1916 Fluoride (F) 0.1
Sodium (Na, Calculated) 398 Iron (Fe) 82
Sodium (Na, Observed) 122 Lead (Pb) 0.06
Potassium (K) 5.0 Manganese (Mn) 20.8
Calcium (Ca) 433 Mercury (Mg) <0.001
Magnesium (Mg) 203 Mo lybdenum (Mo) 0,06
Chloride (C1) 139 Nickel (N1) 0.72
Sulfate (504) 3560 Nitrate (NO3 as N) 0.38
Bicarbonate (HCO3) 0 Selenium (Se) <0,001
Carbonate (CO3) 0 Uranium (U) 2.74
pH, Units 3,52 vanadium (V) 0,90
Aluminum (A1) 1156 Zinc (2n) 1.45
Ammonia (NH3 as N) 108
Arsenic (As) <0.001
Baryum (Ba) <0.,05
LLD
pCi/ 1 uCi1/mli
Radium 226 2:83 % .31 Ax10E~-10
Radyum 228 28.9 ¢ 4.0 2x10E-9
Thoryum 230 3058 + 152 3x10E-8
Lead 210 v Bs1Y 3,28 4x10E-9
Polonium 210 0.27 ¢ 0,90 2x10E-9
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R TESTING INC.
A 6706 West Ulranium Road 76 imperial Drive, Unit |
E Caguer, Wyonsng Nt Fovanston, Wyoming X200
0T 5611 SOT7M0-6420

Client! Petrotomics Company Lab Number : 90~1860-1
Address, P.O.Box 8509, Shirley Basin, WYy 22615-8509
Attention! Steve Pfaff

Submitted By: Hydro Engineering Date Submitted: 02-27-90
Analyzed By: T™M, GLM, JPM Date Analyzed : 04-04-90

well 438C
Sample taken 2-27-90

ma/)

TDS (Calculated) 20545 Boron (B)

TDS (Observed) 24292 Cadmium (Cd)
Conductivity @25c,umho/cm 12090 Chromium (Cr)
Tot.Alkalinity (as CaCO3) 0 Copper (Cu)
Tot. Hardness {(as CaCO03) 6250 Fluoride (F)
Sodium (Na, Calculated) 1311 Iron (Fe)
Sodium (Na, Observed) 397 Lead (Pb)
Potassium (K) 3.7 Manganese (Mn)
Calcium (Ca) 458 Mercury (Hg)
Magnesium (Mg) 1003 Mo lybdenum (Mo)
Chloride (C1) 343 Nickel (N1)
Sulfate (S04) 15100 Nitrate (NO3 as N)
Bicarbonate (MCO3) 0 Selenium (Se)
Carbonate (CO0O3) 0 Uranium (U)

pH, Units 2.92 vanadium (V)
Aluminum (A1) 921 Zinc (Zn)
Ammonia (NH3 as N) 233

Arsenic (As) 0.001

Barium (Ba) Q.05

LLD
uCi/ml

Radium 226 1.56 . 2Xx10E~10
Radium 228 1.77 # " 1x10E-9
Thorium 230 4280 1xiQE-8
Lead 210 S.21 4, 4x10E-9
Polonium 210 0.78 . 2x10E-9
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IRONMEN
TING INC,
JOTREMGH1
Client, Petrotomics Company
Address, P.0O.Box 8509,
Attention, Steve Pfaff

Submitted By: Steve Pfaff

6756 West Uranium Road
Casper, Wyoming 2604

TAL
VICES AND

76 Imperial Drve, Unit |
Evanston. Wyoming S840

SOTTRD-6420

Shirley Basin,

Lab Number 90~1870-10
WY B82615-8509
Date Submitted: 02-06-90

Analyzed By: GLH, NB, TM, JPM Date Analyzed 05-02-90
44 SC ( wis4é1y )
Sample taken 3-5-90
mg/) mg/)
TDS (Calciilated) 17897 Boren (B) <0.08
TDS (Observed) 22399 Cadmium (Cd) 0.09
Conductivity @25¢c,umho/cm 13200 Chromiun (Cr) 1.20
Tot.Alkalinity (as CaC03) 0 Copper (Cu) 0.62
Tot, Hardness (as CaCo03) 3967 Fluoride (F) 0.66
Sodium (Na, Calculated) 1147 Iron (Fe) 1632
S8odium (Na, Observed) 346 Lead (Pb) 0.28
Potassium (K) 19.5 Manganese (Mn) 84.3
Calcium (Ca) 217 Mercury (Hg) <0.001
Magnesium (Mg) 796 Molybdenum (Mo) <0.05
Chloride (C1) 323 Nickel (N1) 3.14
Sulfate (S504) 13500 Nitrate (NO3 as N) 0.51
Bicarbonate (HCO3) 0 Selentum (Se) 0.145
Carbonate (C03) 0 Uranium (U) 4.15
pH, Units 2.82 vanadium (V) 5.4
Aluminum (A1) 764 2inc (Zn) 6.77
Zmmonia (NH3 as N) 239
Arsenic (As) 0.001
Barium (Ba) <0.05
LLD
pCi/1 uCi/ml

Radium 226 0.38 ¢ 0.12 1x10E~-10

Radyum 228 4.356 ¢« 2.4 2x10E-9

Thorium 230 1029 ¢+ 68 3x10E-8

Lead 210 1.81 & 3.33 4x10E-9

Polonium 210 0.45 + 0.89 2x10E~-9

/ ) ) Y am’ 4
) - Caats .t /j’{'-'-ﬁf?-("é("‘
Analyst
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MT7284-5611

Client, Petrotomics Company
Address, P.0O.Box 8509, Shirley Basin,

Attention Steve Pfaff

Submitted By: Steve Pfaff

N
WEEBNMlENTAL
VICES AND
TING INC.

6756 West Uranium Road
Casprer, Wyvaming X204

76 Ymperial Drive, Unit |
Evinston, Wyaming X200

J07 06420

Lab Number

WY 82615-8509

90-1870-11

vate Submitted: 03-06-90

Analyzed By: GLH. NB, TM, JUPM Date Analy:zed 05-02-90
45 SC ( wiB4a12 )
Sample taken 3-5-90
mg/ ) mg/ 1
TDE (Calculated) 21255 Boron (B) <0.Gs
TDS (Observed) 27642 Cadmium (Cd) 0.07
Conductivity @25¢c,umho/cm 13900 Chromium (Cr) 0.1
Tet.Alkal“nity (as CaCO3) 0 Coprer (Cu) 0.06
Tot. Hardness (as CaC03) 6412 Fluoride (F) 1.02
Sodium (Na, Calculated) 1079 Iron (Fe) 1805
Sodium ‘Na, Cbserved) 477 Lead (Pb) 0.22
Potassium (K) 22.5 Manganese (Mn) 111
Calcium (Ca) 239 Mercury (MHg) <0.001
Magnesium (Mg) 1413 Molybdenum (Mo) <0.05
Chloride (C1) 352 Nickel (N1) 4,90
Sulfate (S04) 16000 Nitrate (NO3 as N) 0.38
Bicarbonate (HCO3) 0 Selenium (Se) 0.047
Carbonate (CO3) 0 Uranium (U) 0.671
pH, Units 3.51 vanadium (V) 3.3
Aluminum (A1) 881 Zinc (2n) .38
Ammonia (NH3 as N) 65.6
Arsenic (As) <0.001
Barium (Ba) <0.05
LLD
pCi/1 uCi/ml

Radium 226 3.89 ¢+ 0,35 1x10E~-10

Radium 228 43.7 ¢ 5.1 2x10E~9

Thorium 230 692 & 37 2x10E-8

Lead 210 2.31 ¢+ 4,00 4x10E-9

Polonitum 210 012 % 1.13 2x10E-9

/J v 7
- “ﬁimLz/ fi?ﬁ?ﬂ{*é‘“'
“Analyst
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TESTING INC.
6756 West Uranium Road

N
‘ﬁﬁgzgi%ﬂﬂllkhrhkl
VICES AND

Casper, Wyoming 2604

807/234-5611

lient, Petrotomics Company

Attention, Steve Pfaff

B0T/7TRO-6420

Submitted By: Hydro Engineering

Analyzed By: T™M, GLH, JPM

76 Imperial Drive, Unit |
Evanston, Wyoming K2930

Lab Number : 90-1860-2
Address. P.0O.Box B508, Shirley Basin, WY 82615-8509

Date Submitted: 02-27-90
Date Analyzed : 04-04-90

well 495C

Sample taken 2-27-8%0

T08 (Calculated)

108 (Observed)
Conductivity @25c¢,umho/cm
Tot.Alkalini. (as CaCO03)
Tot. Hardness (as CaCO3)
Sodium (Na, Calculated)
Sodium (Na, Observed)
Potassium (K)

Calcium (Ca)

Magnesium (Mg)

Chloride (C1)

Sulfate (S504)

Bicarbonate (HCO3)
Carbonate (CO3)

pH, Units

Aluminum {(A))

Ammonia (NM3 as N)
Arsenic (As)

Barium (Ba)

mg/
90563 Boron (B)
10756 Cadmium (Cd)
817556 Chromium (Cr)
0 Copper (Cu)
5353 Fluoride (F)
332 Iron (Fe)
448 Lead (Pb)
28.8 Manganese (Mn)
529 Mercury (Hg)
986 Molybdenum (Mo)
428 Nickel (N1)
6366 Nitrate (NO3 as N)
26 Selenium (Se)
0 Uranium (U)
5.04 vanadium (V)
5.3 Zinc (Zn)
5.85
<0.001
0,05
pCi1/1
Radium 226 6.43 ¢ 0.49
Radium 228 45.7 ¢ 8.9

Thorium 230 .00 & 2.
Lead 210 1.97 ¢ 2.22
Polonium 210 0.39 £ 0

0
.92

0.06
<0.01
<0.01

0.02

4"

i o
67.6
<0.001
<0.086
0.79
0.09
0.021
C.054
<0.2
0.12

LLD
uCi/ml

1x10E-10
1x10E~-9
4x10E~-9
4x10E-9
2x10E-9

o

Anaiyst

ire T Ylachon

the analysis, opinions o inlerpretations contained in (his repo are bamed on observalions and malern supplied by (he chiont for whose ecclusive and confidentisl use thie report has been mude The

BRI LALIONE o BpR e £ d repr Uhe bent g

of Western Environmenia Serviees and Testing Ine Western Environmenial sasumes no responaibilily and makes no wasranty or

roprenenilations xpressed or implied 80 0 Uhe productivity proger aperstions o prafilatieness however of wny ol gue conl mineral property wall sowd or wny other appieston or canmecion with

which this report s used or relied upon for any reason
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SB VIC
TING INC
G756 West Uranium Road 76 Impenl Drive, Unit |
( asper, Wyaming 82604 Fovaimston, Woaning 2040
S0T284-5511 ATITRIGA20
Client, Petrotomics Company Lab Number : 90-1870-12

Address, P.O.Box 8508, Shirley Basin, WY 82615-8509
Attention, Steve Pfaff

Submitted By: Steve Pfaff Date Submitted: 03-06-90
Analyzed By: GLH, NB, TM, JPM Date Analyzed : 05-02-90

51 SC ( WiB4a13 )
Sample taken 3-5-90

mg/\ mg/ )
TDS (Calculated) 235660 Boron (B) 0.07
TDS (Observed) 28813 Cadmium (Cd) 0,07
Conductivity @25c¢c,umho/cm 13700 Chromium (Cr) 0.12
Tot.Alkalinity (as CaC03) 0 Copper ’u) 0.05
Tot., Hardness (as CaC03) 6129 Fluoride (F) 1.36
Sodium (Na, Calculated) 1528 Iron (Fe) 2580
Sodium (Na, Observed) 485 Lead (Pb) 0.24
Potassium (K) 46,2 Manganese (Mn) 120
Calcium (Ca) 281 Mercury (Hg) <0.001
Magnesium (Mg) 1319 Molybdenum (Mo) <0.08
Chloride (C1) 358 Nickel (N1) 4.65
Sulfate (S04) 17600 Nitrate (NO2 as N) 0.32
Eicarbonate (HCO3) 0 Selenyum (Se) 0,041
Carbonate (C03) 0 Uranium (U) 0.103
pPH, Unmits 3.47 vanadium (V) 0.6
Aluminum (A1) 111 2inc (2n) 9,48
Ammonia (NH3 as N) 110
Arsenic (As) 0.002
Barium (Ba) <0,05
LLD
pCi1/) uC1/ml
Radium 226 33.0 # 1.0 1x10E-10
Radium 228 7.9 £ 6.0 2x10E-9
Thorium 230 18.5 ¢ 4,2 5x10E~9
Lead 210 3.16 ¢ 2.97 4x10E-9
Polonium 210 0.33 ¢ 1.0 2x10E~9
7 2 1,
- Ry / // (X2 P (C"'
Analyst
AN Grmiystn cquriotin o oRieHeLal it Conbaement i LR Pegmert are iaeset] (o ety e gl st ey Sttt By The cleent e whose enciusine el cunlulential we This regart has dew s mgeke e
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PEPIRRRALALIGNS. ¢ A e aaedd Ut il 88 Lo Dhe presluet iy et g tatians o prafilatdeness however of any wl g, coal, mineral progeris e all sand o any oTher gl st of Fneselion 1A

Rt this repnery i waed o reled e lor ans reases



-0 X 1
«-01 X 2
e-01 X 2
01-01 X 1

01-01 X 0¢

o0l X

Lo}

«-01 X €
6-01 X 2
ei~CI X 1

vi~we ’ h

6-01 X 9€°0 +
6-01 X 28°1 %
-0l X OC°¢ #
6-01 X 8¢°0 #
s-01 X 91°¢ #
RS L7450 I
ALVKILSE
601 X 9¢°0 +
-0l X 11°C +
s-01 X 08°Z =
-01 X €970 +
«-01 X €9°0 +

¢-01 X 62°0 01z-0d
6-01 X 29°1 012-94
6-01 X 00°0¢ 82z-y
-0l X 00°11 9zz-*4
6-01 X 66°¢C 0£Z-4l1
6-01 X 90°t eu- )
(/R aaTDWoTaVE
NO 1 LVALNZONOO

paduRrg - Jajespunc is

JS-i¢
681 "t Woaej

‘AIdWVS 40 3dAL
*NOLLVOO1
Q31037100 aLva

§-01 X 0%°C 012-04
6-01 X 28°2 012-ad
6-01 X 0%°91 82z-%H
6-01 X 02711 97z-%
601 X 16°¢ 0£Z-41
s-01 X 927811 jeu-
B S LA ) T 3AronsoTave
KO11VHINIINOD
PRITE] - 133EwpUrols FIJWVS 40 3dAL
J5-¢2 NOLLYDOT
0661 ‘¢ uoITh  1@EALOFTID ALva

{QINNTINDOT STTdRVS dIndIn

g -



N
.ﬁiﬂSNhlEhﬂh\L
VICES A

ND
NG INC.
6756 West Urunium Rowl W Tnpweriad Dirive, Unit |
Clasper, Wyaming N2M Evanston, Wyoming 82050
072540011 30777806420
Client Petrotomics Company Lab Number : 90-1870-13

Adcress, P.0O.Box 8509, Shirley Basin, WY B2615-8509
Attention, Steve Pfaff

Submitted By: Steve Pfaff Date Submitted: 03-06-90
Analyzed By: GLH, NB, T™M, JUPM Date Analyzed : 05-02-90

53 8C ( wi184a14 )
Sample taken 3-5-90

mg/1 mg/ 1
TDS (Calculated) 4279 Boron (8) 0.13
TDS (Observed) 4779 Caamium (Cd) 0,02
Conductivity @25¢c,umho/cm 3710 Chromium (Cr) Q.01
Tot.Alkalinity (as CaCo03) 0 Copper (Cu) 0.04
Tot. Hardness (as CaC03) 3017 Fluoride (F) 1.49
Sodium (Na, Calculated) 161 Iron (Fe) 0.28
Sodium (Na, Observed) 114 Lead (Pb) <0.0%
Potassium (K) 17.6 Manganese (Mn) 8.05
Calcium (Ca) 513 Mercury (Hg) <0.001
Magnesium (Mg) 422 Molybdenum (Mo) «0.05
Chloride (C1) 62.3 Nickel (N1Y) 0.35
Sulfate (S504) 3150 Nitrate (NO3 as N) 13.7
Bicarbonate (HCO3) 0 Selenium (Se) <0.001
Carbonate (CO3) 0 Uranium (U) 0.219
pH, Units 4.48 vanadium (V) 0.5
Aluminum (A1) 7.4 Z2inc (2n) 0.54
Ammonia (NM3 as N) 1.20
Arsenic (As) <0.001
Barium (Ba) <0.086
LLD
pCi/1l uC1/ml
Radyum 226 11.7 & 0.63 1x10E-10
Radium 228 16.4 ¢+ 2.8 2x10E~-9
Thoryum 230 3.91 ¢+ 0,65 7x10E-10
Lead 210 2. 47 ¢+ 2.11% 3x10E-9
Polonium 210 0.40 + 0,386 2x10E~-9

zZraapnism

Analyst

UNE BRAIY®E pnAane o INLErIrRLaLene Contated i0 (his Feport Bee L o oty 8tnins el maieriel supptend by the chent for whase exciuovy and confidential use (s regest bas town made e
e - e  repoonent (he bew Jdgement of Western Environmental Serviems and Testing. Ine Westers by . ~ v makes toowarranty o

PIPREALIL N €\ or impieed a0 L0 (he procy Ly progeer wpwraiions. o profitatieness owever of 8% ol gas coal mon. el peegen g wall sand or any sther applicstion o cunneetion wilh
whieh this reguert o st o rvied woon for any reason




w
ENVIRONMENTAL
SERVICES AND

TESTING INC.
G756 West Uranium Roud
Casper, Wyvomimg 82604

76 bimperial Drve, Unit |
Evanston, Wyoming 82040

WT2HA611 30777806420
Client, Petrotomics Company Lab Number : 90~-1870-14
Address, P.0O.Box 8509, Shirley Basin, WY 82615-8509
Attention, Steve Pfaff
Submitted By: Steve Pfaff Date Submitted: 02-06-90
Analyzed By: G.d, NB, TM, JUPM Date Aralyzed 05-02-90
54 SC ( wita15 )
Sample taken 3-5-90
mg/ mg/ )
TDS (Calculated) 10535 Boron (B) 0.06
TDS (Observed) 12626 Cadmium (Cd) 0,04
Conductivity @25c,umho/cm 8340 Chromium (Cr) 0.53
Tot.Alkalinity (as CaC03) 0 Copper (Cu) <0.01
Tot. Hardness (as CaCo03) 4200 Fluoride (F) 3.08
Sodium (Na, Calculated) 806 iron (Fe) 628
Sodium (Na, Observed) 452 Lead (PDb) 0.09
Potassium (K) 47.4 Manganese (Mn) 54.3
Calcium (Ca) 420 Mercury (Hg) <0.001
Magnesium (Mg) 766 Molybdenum (Mo) 1.10
Chloride (C1) 378 Nickel (N1) 1,33
Sulfate (504) 7600 Nicrate (NO3 as N) 0.29
Bicarbonate (HCO3) 0 Selenium (Se) 0.066
Carbonate (C03) 0 Uranium (U) 0.006
pH, Units 4.11 vVanadium (V) <0.5
Aluminum (A1) 220 2inc (2Zn) 0.04
Ammonia (NH3 as N) 3.7
Arsenic (As) <0.001
Barium (Ba) <0.05
LLD
pC1/1 uCir/m)
- Radium 226 11.0 £ 0.56 1X10E=-10
Radium 228 30.0 ¢ 4.3 2x10E-9
Thorium 230 3.99 ¢ 3,18 Ex10E-9
Lead 210 1.82 ¢ 1.87 2x10E~-9
Polonitum 210 0.22 ¢ 0.36 1x10E-9
. P f
A ,13('0[0‘

Ahd

2

-~

7
Analyst

UNe BApirmia. Gguivins OF ALTYreLalions cuniated in (his Feport are Lassdl on almervations sl matenal supphied by the chont for whose exciusive snd confibent i@ use (hi repart has twen mak The
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the ety
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SERVICES AND

= )W
&WRONMENTM
R TESTING INC.

f 6760 West Uranium Road 7% lmperial Deve, Unit |

Caspor, Wyoming X204 Evanston, Wyoming K200

i 30772345011 30777454420

; Client, Pstrotomics Company Lab Numb:

| Agdress. P.O.Box 8509, Shirley Basin, WY 82615-8509

! Attention! Steve Pfaff ,

‘ e \%

TS 1‘

N Submitted By: Mydro Engineering Date Subm1ttoé:”n£53§ﬂ§0

;o Anglyzed By: TM, GLH, JPM Date Analyzed . 04-04-S0

well 558C
Sample taken 2-27-90

mg/ 1 ma/)
( { RS FTARNNES RV SR
| 106 (Calculated) 10258 Boron (B) 0,11
: 106 (Observed) 11122 Cadmium (Cd) <0,01
T Conductivity @25c,umho/cm 7900 Chromium (Cr) 0.0
. Tot.Alkalinity (as CaCO03) 0 Copper (Cu) 0.01
Tot. Hardness (as CaCO3) 5633 Fluoride (F) 9.33
" Sodium (Ne, Calculated) 271 Iron (Fe) 78%
i Sodium (Na, Observed) 474 Lead (Pb) 0.15%
i Porassium (K) 36.2 Manganase (Mn) 6§7.3
| Calcium (Ca) 160 Mercury (Hg) <0.001
i Magnesium (Mg) 914 Mo lybdenum (Mo) <0.05
o Chloride (C1) 383 Nickel (N1) 0.58
| Sulfate (S04) 6900 Nitrate (NO3 as WN) 0.14
@ Bicarbonate (HCO3) 17.4 Selenium (Se) 0,033
; Carbonate (CO3) 0 Uranium (U) 0.058
g pH, Units 5.06 vanadium (V) 0.2
¥ Aluminum (A1) 5.9 Zinc (Zn) 0.11
- Ammonia (NH3 as N) 8.30
Arsenic (As) <0.001
g Barium (Ba) <0.,05
- LLD
i pCi/1 uCi/m)
Radyum 226 8.22 ¢ 0.58 1x10E-10
E Radium 228 19.3 ¢ 3.8 I1x10E~-8
| Thorium 230 33.8 ¢+ 1.0 8x10E-10
§ Lead 210 3.33 ¢ 2.87 3Ix10E~-9
. 1 Polonium 210 0.26 ¢ 0.47 2x10E-9
- e P i
. L T> 1/ 7 /
¢ by : ! ’ r ‘__‘.f" A P o ("-( C e’
- Analyst

e ANl YA aperians & (RLETIEELE LN contamed 6 (s repert 800 bmscrdl o olmervalinne ane I rial supiied by the chent for whose eacipave and confidential use (hr report hae been made The
i IMPTINTLEl bt G RN ¢ preeaey Tepreaenl the eat jpegement of Westers Fnvironments! Serviees and Tecting Ine Wontern § nvironmenta’ aseomes i rempormibiulily aned mokes no worranty of
ropreerni gl crpreaned of ingdied e e e prwbaci iy woper apersl e or proliiahlences howet s of any ol gee cosl muneral penperty wall sand o any s er spphiestion o funretiion wilh

ehh the renort o une! @ relid wpon b any ressor




MENTAL
CES AND
TING INC,
6756 West Uranium Road
Casper, Wyoming 82604

76 Imperial Drive, Unit |
Fvanston, Wyoming 82030

80772845511 7ITRO-6420
Client, Petrotomics Company Lab Number : 90-1860-4
Address, P.O.Box 8508, Shirley Basin, WY 82615-8509
Attention, Steve Pfaff
Submitted By: Hydro Engineering Date Submitted: 02-27-90
Analyzed By: TM, GLM, JPM Date Analyzed : 04-04-90
wWell L6SC
Sample taken 2-27-90
mg/ ma/
TDS (Calculated) 9091 Boron (8) 0.20
TDS (Observed) 10650 Cadmium (Cd) 0. 01
Conductivity @25¢c,umho/cm 7700 Chromium (Cr) 0,01
Tot.Alkalinity (as CaCo03) 0 Copper (Cy) 0.02
Tot.. Hardness (as CaCO03) 4763 Fluorics (F) 2.7
So ium (Na, Calculated) 326 Iron {(Fs)} D45
Sodium (Na, Observed) 407 t.ead (Pb) 0.15
Potassium (K) 43.7 Manganese (Mn) 64,2
Calcium (Ca) £15 Mercury (Hg) <0.001
Magnesium (Mg) 049 Mo lybdenum (Mo) <0.05
Chloride (C1) 264 Nickel (N1) 1.36
Sulfate (S04) 6400 Nitrate (NO3 as N) 0.1
Bicarbonate (HCO3) 0 Selenium (Se) 0.071
Carbonate (C03) 0 uranium (U) 0.08C
pH, Units 4.26 Vanadium (V) 0.2
Aluminum (A1) mn.,2 Zinc (2Zn) 0.26
Ammonia (NM2 as N) 38.3
Arsenic (As) G.002
Barium (Ba) <G.086
LLD
pCi1/1 uCr/ml
Racdium 226 10.2 £ 0.62 2x10E-10
Radium 228 24.4 ¢ 5.0 t1x10E~9
Thorium 230 1.33 # 3.0% S5x10E-9
Lead 210 2.99 ¢ 2.95 3x10E-9
Polonium 210 0.37 ¢ 0.76 2x10E-9
o;
Analyst

Uhe Gralysis. openaie or interprelalions renlained (0 Lhis report are bmaed on atmervalione sl melenial supplied by Lhe cheni b obase prclunive and confidential wee thic report has been made Thy

Sl
Pretation o of e

Ity and makes ne warranty o

d represent (he best Juigemon' of Western Environmental Servioes and Testing Ine Weniare by 2 no resy;

ropreasniations. supresnec or cnplied e 1o Uhe produetivin prepey mccations o profitablensss however of any ol gas conl minesal properts woall sand or sy sther apphicalion er connaction with
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NMENTAL
C N

AFS AND
TING INC.
6706 Wost Uranium Road
Claspor, Wyaming X604

76 Tmperin! Drive, Unit |
Fvunston, Wyoming 260

H07/234-551) 0777896420
Client, Petrotomics Company Lab Number : $S0-1860-5
Address, P.O.Box 8502, Shirley Basin, WY 82615-8509
Attention, Steve Pfaff
Submitted By: Mydro Engineering Date Submitted: 02-27-80
Analyzed By: TM, GLH, JPM Late Analyzed 04-04-90
well f£78C
Sample taken 2-27-90
mg/1 mg/)
TDS (Ca'culated) 5011 Boron (B) 0.19
TDS (Observed) 5609 Cadmium (Cd) 0.02
Conductivity @25c,umho/cm 5025 Chromium (Cr) <0,01
Tot.Alkalinity (as CaC03) 0 Copper (Cu) 0.04
Tot. Hardness (as CaCO03) 2982 Fluoride (F) 2.48
Sodium (Na, Calculated) 230 Iron (Fe) 131
Sodium (Na, Observed) 250 Lead (Pb) 0.11
Potassium (K) 29.7 Manganese (Mn) 26.3
Calcium (Ca) 501 Mercury (MHg) <0.001
Magnhesium (Mg) 421 Molyidenum (Mo} <0.05
Chloride (C1) 194 Nickel (N1) 0.66
Sulfate (504) 3480 Nitrate (NO3 as N) 0.58
Bicarbonate (HCO3) 5 Selenium (Se) 0.033
Carbonate (C03) 0 Uranium (U) 0.070
pH, Units 4,38 vanadium (V) 0.2
Aluminum (A1) 19.1 2inc (2Zn) 0,39
Ammonia (NH3 as N) 10.9
Arsenic (As) 0.001
Barium (Ba) <0,08
LLD
pCi/1 uCi/ml
Radium 226 5.56 ¢ 0.44 2x10E-10
Radium 228 6.99 2 4.47 1x10E-9
Thorium 230 5.38 ¢ 0.69 6x10E~10
Lead 210 1.72 ¢ 2.685 3x10E~-9
Polonium 210 0.13 £ 0.68 2x10E-9
nalyst
he analyam o ar intery ol i Uhie report are based on oteervatione and materss’ supplied by (e client for whone exclusive and confidental use (his report has been made The
WeTye e alone o eapr i repe the best judgement of Westeon Favironmental Serviess and Testing Ine Western by Al "o Nty and makes no warranly o

repreatatlations expeenand or implaed e to Lhe productivity . proper aperalions. or peofitableness however of any ol guo coml minecsl progert s wall sand or any other apphication or connectum with

whieh thin report i wsed o0 roisd upen o any reasor



NMENTAL
ERVICES AND

TESTING INC.
6756 West Uranium Rowd 76 Imperial Drive, Unit |
Casper, Wyoming K604 Fvanston, Wyoming R2430
0772345611 30T7TRH-6420
Client, Petrotomics Company Lab Number : 90-1860-6

Address! P.0.Box 8509, Shirley Basin, WY 82615-8509
Attention, Steve Pfaff

Submitted By: Hydro Engineering Date Submitted: 02-27-90
Analyzed By: TM, GLH, JPM Date Analyzed : 04-04-850

well 58S8C
Sample taken 2-27-90

mg/ mg/1
T086 (Calculated) 23790 Boron (B) 0.17
TDS (Observed) 28982 Cadmium (Cd) 0.03
Conductivity @25¢c,umho/cm 13400 Chromium (Cr) 0.46
Tot.Alkalinity (as CaCO3) 0 Copper (Cu) 0.03
Tot. Hardness (as CaCO3) 6752 Fluoride (F) 0.48
Sodium (Na, Calculated) 1961 Iron (Fe) 2306
Sodium (Na, Oopserved) 469 Lead (Pb) 0.33
Potassium (K) 32.5 Manganese (Mn) 96.4
Calcium (Ca) 536 Hercury (MHg) <0.001
Magnesium (Mg) 1309 Mo lybdenum (Mo) <0.056
Chloride (C1) 333 Nickel (Ni1) 2.85
Sulfate (504) 18000 Nitrate (NC3 as N) 0.145
Bicarbonate (HCO3) 0 Selenium (Se) 0.032
Carbonate (CO3) 0 Uranium (U) 0.118
pH, Units 3.79 vanadium (V) 5.9
Aluminum (A1) 592 Zinc (2Zn) 3.28
Ammonia (NM3 as N) 212
Arsenic (As) 0.001
Barium (Ba) 0,05
LLD
pCi/1 uCi1/ml
Radium 226 8.77 & 0.62 2x10E-10
Radium 228 101 + 9 1x10E-9
Thorium 230 138 ¢ 13 1x10E-8
Lead 210 1.28 & . 2.99 4x10E-9
Polonium 210 0.39 ¢ 0.80 2x10E-9

i ¥ 2
ﬂ;?€:1z7/r/'zé?2zc4éé;~
inaIyst

Uhe SRAlysin, opdmione o INlergrw T conlairss i (hin repart are bmsed on obwervalione and materin) supplied by the chent for whose reclusive and confidentinl use (hie report has been made The
Inarpretatione or opinions expresmed Tepevaent Lhe el judgement of Western Eavooamental Serviees and Testing ine Western Envy ¥ no renponsibility and makes no warreniy o
represeniations. sinressed or impdasl as Lo Lhe prodcUvity prager operstions. o profilablencss however of 8y ol gee conl mineral properts wall sand or any other application o ranmecton with
which his repoit i weed or relbed upor for any reason




LIQUID SAMPLES (CONTINUEL)

PATE COLLECTED: Februars 27, 199C
LOCATION: 39-8C
TYPE OF SAMPLE: Grourd<ater - Pumjed

CONCENTRATION
RADIONUCLIDE (uCi/ml)
Lenet 9.48 X 1°-°
Th-230 75.20 % 109
Ra-226 11.10 X 10-°
Ra-228 121.0¢ X 10-°
Pb-210C 1.36 X 10-°
Po-210 0.45 X 10-°

DATE COLLECTED: March 2%, 1990
LOCATION: 60-SC
TYPE OF SAMPLE: GCroundsater - Bailed

: CONCENTRATION
— RADIONUCLIDE — {uCi/ml}
U-nat 3161.60 Y 10-°
Th-230 32.90 X 10-°
Ra-226 16.70 X 10-9
Ra-228 i3.80 X 10-°
Pb-210 2.25 X 10-°
Yo-210 0.36 X 10-9

|+

#10.22 X 10-°¢

I+
=)
fn
o
-t

10-9

I+

9.00 X 19-°

I+

3.2 X 10-°

0.88 X 10-°

I+

ERROR ESTIMATE
—{uCi/el)

3.40 x 10-9

I

0.60 X 10-°?

I

1.20 X 10-9

I+

I'»

2.97 X 10-°
0.59 X 10-°

69

20 X
1X
2N
3X
2 X

10-°
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ER

307/234-55611

Client, Petrotomics Companv

VICES AND
TESTING INC.
6766 West Urenium Road
Casper, Wyoming 82004

B3077789-6420

76 Imperial Drive, Unit |
Evanston, Wyoming 82630

Lab Number 90-1860~7

Address, P.0O.Box 8509, Shirley Basin, WY B82615-8519

Attention, Steve Pfaff

Submitted By: Hydro tngineering

Date Submitted: 02-27-90

Analyzed Byv: TM., G'H, JPM Date Analyzed 04-04-90
well 59S8C
Sample taken 2-27-90
mg/ mg/ 1
TOS5 (Calculated) 18904 Boron (B) 0.07
TDS (Ouserved) 23289 Cadmium (Cd) 0.02
Conductivity @25c,umho/cm 11200 Chromium (Cr) <0.01
fot.Alkalinity (as CaC03) 0 Copper (Cu) 0.03
Tot, Hardness (as CaCO03) 5162 Fluoride (F) 0.49
Sodiun (Na, Calculated) 1622 Iron (Fe) 1410
Sodium (Na, Observed) 424 Lead (Pb) 0.29
Potassium (K) 28.8 Manganese (Mn) 74.0
cvalcium (Ca) 536 Mercury (Hg) <0.001
Magnesium (Mg) 1075 Molybdenum (Mo) <0.05
Chloride (C1) 318 Nickel (N1) 3.00
Sulfate (S04) 14400 Nitrate (NC3 as N) 0.082
Bicarhbonate (HCO3) 0 Selenium (Se) 0.068
Carbonate (C02) 0 Uranium (U) 0.014
pH, Units 3.78 Vanadium (V) 3.3
Aluminum (A1) 526 o (EN) 3.63
smmonia (NH3 as N) 186
Arsenic (As) <0.001
Barium (Ba) <0.05
LLD
pCi/1 uCi/mi
Radium 226 1.1 ¢ 0.8 3x10E-10
Radium 228 121 ¢+ 9 1x10E-9
Thorium 230 756.2 + 10.4 1x10E~-8
Lead 210 1.36 £+ 3.02 4x10E-9
Polonium 210 0.45 + 0.88 2x10E-9

e analy " ¢ Inlerpretat

interpe o op expr ,

w iy

whieh (his rezort moumeet or rebis] upon for any reason

the beet pudgement of Wentern Environmental Services and Testing, Ine Western ¥

contained In Lhix repert are based on ohmervations and matenal supplivd by the elient for whose exchusive and confidential use thin report has been made The

“mental assumen no responsibaliny and makes no warranty or

d or implied 88 10 Lhe produetivity | proper opeeations. or profitabloness however of any ol gas ol me 2al progeriy wall, sand or any sther application or ronnection with



~

Bﬁ T%ONMBNTAL

SERVICES AND
TESTING INC.

6756 West Uranium Road 76 Imperial Drive, Unit |
Casper, Wyoming 82604 Evanston, Wyoming R2930
2236511 3077789-6420

Client, Petrotomics Company Lab Number
Address! P.0O.Box 8509, Shirley Basin, WY 82615-8509
Attention) Steve Pfaff

Submitted By: Steve Pt ff Date Submitted: 03~ 30 90
Analyzed By: GLh, NB, T™M r-+e Anelyzed : 05-07-90

60 SC (W18419)
SAmple taken 3-29-90

mg/ 1 mg/ )
TC3 (Calculated) 7393 Boron (B) 0.20
TDS (Observed) 8082 Cadmium (Cd) 0.03
Conductivity @25c,umho/cm 7065 Chromium (Cr) 0.23
Tot.Alkalinity (as CaC03) 0 Copper (Cu) 0.11
Tot. Hardness (as CaCO03) 4323 Fluoride (F) 1.54
Sodium (Na, Calculated) 163 Iron (Fe) 244
Sodium /‘Na, Observed) 128 Lead (Pb) <0.05
Potassium (K) 35.3 Manganese (Mn) 28.6
Calcium (Ca) 936 Mercury (Hg) <0.001
Magnesium (Mg) 483 Molybdenum (Mo) <0.05
Chloride (C1) 151 Nickel (N1) 1.01
Sulfate (S04) 5260 Nitrate (NO3 as N) 0.75
Bicarbonate (HCO03) 0 Selenium /" 0.042
Carbonate (CO3) 0 Uranium (U, 4,67
pH, Units 4.15 vanadium (V) 1.88
Aluminum (A1) 95 Zirr 'In) 2.54
Ammonia (NH3 =8 N) 46 .2
Arsenic (As) 0.005
Barium (Ba) <0.05
LLD
pCi/1 uCi/mi
Radium 226 10:0 % 0.8 1x10E-10
Radium 228 43.8 # 4.2 2x10E-9
Thorium 230 39.9 ¢ 3.4 2x10E-9
Lead 210 2.25 ¢ 2.97 3x10E-9
Polonium 210 0.36 ¢+ 0.59 2x10E-9

Ylundui)

Analyst

the analysia, oprasons or interpretationn comtained in Lhia report are based on obaervations and matenal supplied by (he chent for whose etclusive and confidential use Lhin report has been made The
InLeTpretai e o op preesest repe (he beat pudgement of Weatern Favironmental Services aod Testing, loc Weite n Favir al o reag belity and makes no warvanty or
represesiations, expressad or snplied a (o (he productvity . proper opeest s or profitableness however of any ol gas. coal muners) progerty wall saml or any other app’ calion or commction #ith
which thia regort  sael or reliel wpon for any reamen
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WESTERN
ENVIRONMENTAL
SERVICES AND

TESTING INC.
G67H6 West Uranium Road
Casper, Wyoming 82604
J077234-5611

Client, Petrotomics Company

Address; P.0.Box 8509, Shirley Basin,

Attention, Steve Pfaff

Submitted By: Steve Pfaff

76 Imperial Drive, Unit |
Evanston, Wyoming 82030
J0TTROB420

Lab Number 90-1870~-16

WY 82615-8509

Date Submitted: 03-06-80

Analyzed By: GLH, NB, TM, JPM Date Analyzed 05-02-90
5§ DC ( wWi18417
Sample taken 2-5-90
mg/ mg/1
TDS (Calculated) 18007 Boron (B) 0.09
TDS (Observed) 17022 Cadmium (Cd) 0.05
Conductivity @25c,umho/cm 9400 Chromium (Cr) 0.03
Tot.Alkalinity (as CaC03) 0 Copper (Cu) 0.03
Tot. Hardness (as CaC03) 5636 Fluoride (F) 4,02
Sodium (Na, Calculated) 1072 Iron (Fe) 1475
Sodium (Na, Observed) 4586 Lead (Pb) 0.11
Potassium (K) 28 .85 Manganese {(Mn) 99.6
Calcium (Ca) 357 Mercury (Hg) <0.001
Msgnesium (Mg) 11563 Molybdenum (Mo) <0.08
Chloride (C1) 293 Nickel (M1) 2.96
Su‘fate (S04) 11000 Nitrate (NO3 as N) 0.31
Bicarbonate (HCO03) 0 Selenium (Se) 0.056
Carbonate (C0N3) 0 Urunium (U) 0.00/
pH, Units 4.20 vanadium (V) <0.5
Aluminum (A1) 184 2inc (2n) 0.66
Ammonia (NH3 as N) 52.4
Arsenic (As) <0.001
Barium (Ba) 0,05
LLD
pCi/1 uCi/ml
- Radium 226 3.33 # 0,31 1x.0E-10
Radium 228 23.6 + 3.4 2x10E-9
Thorium 230 2.68 ¢+ 3.28 5x10E-9
Lead 210 4.72 ¢+ 3.39 4x10E-9
Polonium 210 0.61 + 0.87 2x10E-9
g 79 .a /"
- 443 v a / L“’("?(" ot
" Analyst
N0 ARAIYSIE GiMIonA of IALPTRRRLALIONS cuntained (n Lhis reqeirt are hassd on obmers atons anvd matengl suppinal By the clnt fue w hose caciusive amd confidential wse 1Ro repert has tevn maie Tl
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ist Quarter 1220

EXPOSURE RATE
(mr/qr)

LOCATIONS:

TB20" WXW of where vellowcake dryer stack had been located.
Discontinued.
Discontinued.
Discontinued.
1800° XE of vhere yellcwcake dryer stack hal besn located.
Discontinued.
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LLD CALCULATIONS

4.66 '1/ Cy 8T
in pCi/units used (V)

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

WHERE :

BACKGROUND COUNT RATE

COUNT TIME (SAME FOR SAMPLE AND BACKGROUND)

DETECTOR EFFICIENCY (CPM/DPM)
FRACTIONAL RECOVERY
SAMPLE STZE LITERS OF ATR OR WATER

GRAMS OF SOIL '
KILOGRAMS OF VEGETATION

2.22 = DPM/pCi

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

used.,

Rat2é

Cs = 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
Vv Il liter of water

20 grams of soil
air volume taken is usually 1/4 of volume sampled

vegetation weight 18 usually 1/2 of sample provided

L B S



Thide
Ca = 0.04 0 0.20 crm

T = 200 minutes, may be less vor "hot" samplos like tailings
pond

EsR = combined recovery and efficiency from Thtt% -acer varies
greatly from 0.02 to 0.20

Vv = 1 liter of wator, or lesa if high in iron. Iron interfleres
und volumes as low us 25 or 50 ml. may be used.

1.0 grams soil
air volume taken is usually 1/1 of volume sampled (about 7 x

10¢ L)

Ph2 o

1l to 2 cpm

-
_

-
LE]

100 to 2G0 minutes

e
"

B 8 . 0.88 Lo 0,34
R = usually 0,75 to 0.90 but may be less for vegetation and
waters high in TDS
V 2z 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 7 x 10% L)
= vegetation weight is usually 1/2 of sample provided.
Pot1iro

Cs = about 0.2 cpm

T = 100 to 200 minutes

B 2048 Lo 0:20

R 2 0.8 to 0:8

V = 1 liter of water, iron causes interflerrence so smaller

volumes of samples high in iron are used, down to about
200 ml.



%MPC CALCULATION

The %MPC is culculated using the values obtained from 10 CFR
appendix N for unrestricted limits in air.

The calculation is as follows:

XMPPC = sample concentration
unrestricted limit

unrestricted limits for air from 10 CFR 20 Appendix B

U nat 5000 x 10-1%
Thtde 80 x 10-!*
Rat1é 3000 x 10-1+s
Pbt 1o 4000 x 10-1%

Rnt2: 3 x5 100

20



ENVIRONMENTAL SAMPLE DATA
2ND Quarter 1990

PETROTOMICS COMPANY
Shirley Basin, WY
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AIR SAMPLES

DATE COLLECTED: 2nd Quarter 12
LOCATION: Site !

CONCENTRATION

RADIONUCLIDE _ (uCi/ml)
Rn-222 1.290 X 167
f DATE COLLECTED: 2nd Quarter 139C
? LOCATI)N: Site 3

CONCENTRATION

RADIONUCLIDE {(uCi/ml)

10-

ERROR ESTIMATE
{uCi/ml)

¢+ 0.11 X 10-°

FRROR ESTIMATE
(uCi/ml)

LLD
(uCi/ml)

2 ¥ T2
. 2
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WESTERN
ENVIRONMENTAL
SERVICES AND
TESTING INC

Client: Petrotomics Company

676 West Uranianm Rowsd
Casper. Wyaming K2604
8072345511 307/7896420

6 Imperia! Drive Unit ]
FEvanston, Wyoming K24950

Lab 4: 90-2030-13

Address: P.0.Box 8509, Shirley Basin, WY 82815-8509
Attention: Steve Pfaff
Sample Type water Date Sampled 06-11-90
Submitted By: Hydro Engineering Date Submitted: 08-13-9C
Analyzed By : KAW, GLH, JPM Date Analyzeda : 08-24-90
Sample Identification: Mine Shop wel)
Dissolved Suspended
Parameter mg/L Parameter mg/L mg/L
Tota) Diss. So)ids $32 Aluminum (A1) <0.1
Total Hardness (us CacO3) 85.3 Arsenic (As) <0.001
Conductivity @25C, umho/cm 815 Barium (Ba) <0.08
Sodium (Na) 133 Cadmivm (Cd) <0.01
Potassium (K) 3.9 Chromium (Cr) <0.02
Calcium (Ca) 20 Copper (Cu) <0.01
Magnesium (Mg) 8.6 Iron (Fe) 0.086
Chloride (C1) $.1 ‘ead (Pb) <0.05
sulfate (s04) 240 Manganese (Mn) 0.02
Bicarbonate (HCO3) 176 Mercury (Hg) <0.001
Carbonate (C03) 0.13 Molybdenum (Mo) 0.10
PH, units 8.44 Nickel (N1) <0.03
Boron (B) 0.06 Selenium Se) 0.002
Fluoride (F) 0.11 Uranium (U) <0.001 0.003
Nitrate (NO3 as N) 0.15% vanadium (V) 0.2
Ammonia (NH3 ag N) <0.10 Zinc (2Zn) <0.01
Dissolved Suspended
LLD LLD

pCr/L uCi/ml pC1/L uCi/ml
Radium 2286 6.29 2 0.40 2x10E-10 0.47 = 0.11 IXx10E=10
Radium 228 0.00 = 2.69 1x10F=9 0.883 & 2,12 1x10E=-9
Thorium 230 2.46 = 0.90 IXxX10E-9 0.99 2 0.46 Ix10F=9
Lead 210 .13 % 1,23 1X10E~9 0.566 = 1 92 2x10E-9
Polonium 210 D81 £.0.33 1X10E~-9 0.28 = 1x10E-9

TR ARTY Sb S0 rs o IR PECLATA e B THs et AP Ldet oA vbser VS LRy and Mmater

Y.‘.k'-vﬂ\d»“"?l WAL et spievd repryser Xt e of Woakon Haviennn

;,_{m,{fyw/

‘Ch:of Chemist
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ERVIRONMENTAL

SERVICES AND
TESTING INC.

6700 West Urnniurn Boad 76 Imperid Deise Lot !
Casper. Wvoming 84604 Evanston, Wyonung 8290
K07/ 284-5011 307/789-6420
Client, Petrctomics Company Lab #: 90-2031-2
Address! P.0.Box 8509, Shirley Basin, WY 862615-8509
Attention, Steve Pfaff
Submitted By: Steve Pfaff Date Submitted: 06-14-90
Analyzed By: KAH, GLM, JUPM Date Analyzed : 08-28-90
1 §C
Sample taken 6-13-90
WATER ANALYSIS
pPH, units 4.42
Total Dissolved Solids, mg/) 20883
chloride (C1), mg/] 84
Sulfate (S04), mg/) 1200
’ Nitrate (NO3 as N), mg/} 0.6%
Arsenic (As), mqg/) <0.D01
Barium (Ba), mg/1 <0.0%
cadmium (Cd), mg/) <0.01
chromium (Cr), mg/l 0.02
Lead (Pb), mg/) 0,05
Nickel (N1), mg/| 0.07
salenium (Se), mg/) 0.006
Uranium (U), mg/| 0.013
LLD
uCr/m
Radium 226, pCir/1 0.89 = 0.13 1x10E
Radium 228, pCi/] 2.10 = 1,81 1x10E
Thorium 230, pCi1/1 0.39 = 0.33 5x10E~1
Lead 210, pCr/ 0.32 = 1,77 2x10E=-¢
Palonium 210, pCi/) 0.00 = 0.4 1x10E-¢

R

“enief Chemist
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VVESTeagV
ENVIRONMENTAL
SERVICES AND

TESTING INC.

307/234.A011 307/788-6420

Client| Petrotomics Company
Address, P.0.Box B509, Shirley Basin, WY 1'2615~8508

Attention,

Steve Pfaff

submitted By: Steve Pfaff
Analyzed By: KAH, GLH, JPM

67086 West Uraniun Road o bperial Deive Unit |
Casper. Wyoming 82604 Evanston, Wyoming 82930

Lab #: 80-2031-4

Date Submitted: 06-14-90
Date Ana’lyzed : 08-28-90

3 sC

sample taken 6-13-80

WATFR ANALYSIS

pH, units

Total Dissolved Solids, mg/)
Chloride (C1), mg/)
sulfate (S04), mg/1
Nitrate (NO3 as N), mg/l
Arssnic (As), mg/!
Barium (Ba), mc/)
Cadmium (Cd), mg/]
Chromium (Cr), mg/]

|ead (Pn), mg/)

Nickel (N1), mg/1
Selenium (Se), mg/)
urarium (uj), mys)

Radium 226, pCi/]
Radium 228, pCi/)
Thorium 230, pCi/)
Lead 210, pCi/]
Polonium 210, pCi1/1

.46
1863

401

3400

7.0
<0.001

<0.,05
0.05

<0.

02

0'06
0.75
0.088
0. 888

2.
5.
3.
£
0.

1
ag
93
02
07

L]

L L

LLD

uCi/ml

D23 2x10E=1
1.61 1x10E-9
0.66 Tx10E-1
1.97 2x10E-S
0.39 1X10E-8

Vs
X7 ‘ = ‘ ﬂ &’\«'
Vel

V’Chvef Chamist



LIQUID SAMPLES (COSTISUER)

DATE COLLECTED:
LOCATION:
TYPE OF SAMPLE:

__RADIONUCLIDE

U-nat

Th-23¢C
Ra-226
Ra-228
PL-210

Fo-210

DATE COLLECTED:
LOCATION:
TYPE OF SAMPLE:

RADIONUCLIDE

'-nat

CONCENTRATION
(uCi/al)

T36.08 X

000X

13.20 X

June 12, 1990

- _or

10-*

10-°

P Q.(\.-’

Groundwatsr - Pumped

CONCENTRATION
(vCi/ml)

27012.02 X

1248.C0 X

0.98 X

10.30 X

1.02 )

0.03 X

10-9

FRROR ESTIMATE LLD
uCi/ml) {(uCi/ml)
s N~ -\: \- AT £ 5 -1
2 9.33 % 109 g S e
£ 3.6 X 10°9 - e
22,55 % 10-9 X A
£ 0.42 X 10-9 1% 100
FRROR ESTIMATE LLD
—-{uCi/ewl) {uCi/ml)
23.00 X 12-° 10 X 1C-1t®
+$0.18 X 10-9 1 X10-a%
# 2,90 X 10-9 1 X 10-°
4+ 3.22 X 10-* 3 X 169

i+
o
[+
-1
P
[y
o

)
o

2 X 10-*
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TERN
JRONMENTAL
SERVICES AND
TESTING INC.

6750 West Urantim Hoad
('uym_ Wyoming 32004
807/284-501

Client, Petrotomics Company

LR R

o hmiperad Diriwve o d
Evanston, Wyoming 82030
207/789-6420

Latb #: 90-2031-5

Address. P.0O.Box 8509, Shirley Basin, WY 82615-8509
Attention, Steve Pfafft
Submitted By: Steve Pfaff Date Submitted: 06-14-90
Anelyzed By: KAK, GLH, JPM Date Analyzed 08-28-90
é 56
Sample taken 6-13-~90
WATER ANALYSIS
pH, units 4,95
Total Dissolved Solids, mg/)1 5566
Chlorige (C1), mg/) 457
Suifate (S04), mg/) 3000
Nitrate (NO3 as N), mg/) 24.9
Arsenic (As), mg/) <0.001
Rarium (Ba), mq/) <0.05
cadmium (Cd), mg/) <0.01
Chromium (Cr), mg/] <0.02
Lead (Pb), mg/) <0.056
Nickal (N1), mg/| 0.45
Selantum (Se), mg/1 0.019
Uranium (1), mg/] 0,201 x|
LD
uCr/mil
Radium 226, pCi/) 3,91 = 0.30 2x10E-10
Radium 228, pCi1/1 13.2 ¢ 3.6 2x10E=-9
Thorium 230, pCi/1 0.00 = 0,35 6x10E-10
Lead 210, pGi/) 1,65 ¢ 2.23 2x10E-9
Polonium 210, pCi/ 0.22 = 0.42 ‘vi0E~9
7 B
LT T Wil

NG ARV gt a, ar
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‘Chief Chemist
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WESTERN
ENVIRONMENTAL
SERVICES AND

TESTING INC.

Client, Petrotomics Company

Address |
Attention|

Submitted By:

P.0O.Box 8509,
Steve Pfaff

Hydro Engineering

67856 Voest Urnniva Road 56 Imperigt Dronve, Ut !
Cuspe: Wyoming Betod Evanston, Wyoming Besu
ROT'2 05011 307/789-6420

Lab #:
Shirley Rasin, WY B2615-850¢

Date

90-2030-2

Submitted: 06-12-90

Analyzed By: KAM, JPM, GLH Date Analyzed 08-24~90
5 S0
Sample taken 6-12-90
WATFR ANAI YSTS
pH, units 917
Total Dissolved Soli1ds, mg/) 26849
Chloride (C1), mg/] 293
Sulfate (S04), mg/) 168600
Nitrate (NO3 as N), mg/) 0.52
Arsenic (As), mg/) 0.001
Baryum (Ba), mg/! <0.08
cadmium (Cd), mg/1 0.11
Chromium (Cr), mg/] 1.8
Lead (Pb), mg/) 0.27
Nizkel (N1), mg/) 4.3
telenium (Se), mg/) 0.122
Uranium (U), mg/] 39.9
LLD
uCi1/ml
Radium 226, pCi/) 0.98 + 0.8 1X10E-10
Radyum 228, pCi/) 10.9 = 2.9 1x10E-9
Thorium 230, pCi/) 1348 ¢ 35 4X10E-9
Lead 210,pCy /1 1.08'% 3.88 3x10E-8
Polonium 210, pti/i 0.03 2 0.97 2x10E-9

"Chief Chemist



LIQUID SAMPLES (CONTINUED}

DATE COLLECTED: June 13, 1957
L.OCATION: 29-5C
TYPE OF SAMPLE: GCroundwate: - Bailed

CONCENTRATION
RADIONUCLIDE {(uCi/ml)

T-nat 100,87 X 10-?
“B=230 0.6: X 10-°
Ra-226 512 X 107
Ra-228 203 X 197
7b-21C 2.8 X 10-°
Po-210 P.25 X 16°

DATE COLLECTED: June 13, 1920
LOCATION: 1¢-SC
TYPE OF SAMPLE: Groundwater - Bailed

CONCENTRATION
RADIONUCLIDE {uCi/m!)

U-nat 1.23 ¥ 10-9
Th-230 £.0C Y 10-°
Ra-226 110 X 10-°
Ra-228 1.37 X 1p°®
Pb-210 2.45 ¥ 10-°
Po-210 0.19 X 10-9

ERROR ESTIMATE LLD
 (uCi/ml} —fuCi/ml)
+ 033 F 1278 g8 ¥ p-1°
$9.33.3 3% 2 X 20"
# .19 X 1% 1 3107
2,40 ¥ 10-9 2 X 10-°
$ 0.37 % 17-9 1% 10-°
ERROR ESTIMATE LLD

— (uCi/ml} (uCi/ml)
+0.92 X 1C-9 20 X 10"
F Q.17 X1 2 Y 10-10
& 2,19 % 2" 1Y 10-9
* 1.61.X 199 2 Y 10-°
+£0.39 X 10-° 1% 10-9




WESTERN
ENVIRONMENTAL
SERVICES AND
TESTING INC.

K750 Woot Uranium Rond 16 mperiad Drve {Uinit ]
Casper Wyaming 22004 Evanston, Wyvning E2950
307,234-5011 307/789:6420
Client! Petrotomics Company Lab #: %0~2031-6

Address' P.0O.Box 8509, Shirley Basin, wY B82815-8509
Attention,| Steve Pratt

Submitted By: Steve Pfaff Date Submitted: 06-14-90
Analyzed By: KAH, GLH, JPM Date Analyzed : 08-28-90

39 6C
gamplo taken 6-13-90

e e o —

WATER ANALYSIS

C— .

pPH, units 4 .69
Total Dissolved Solids, mg/)1 3071
chloride (C1), mg/1 43
Sulfate (S04), mg/) 2080
Nitrate (NO3 as N), mg/) 4.0
Arsenic (As), mg/) <0.00%
Barium (Ba), mg/) <0.05
Cadmium (Cd), mg/) <0.01
Chromium (Cr), mg/| <0.02
Lead (Pbh), mg/) <0.,05
Nickal (Ni), mg/] 0.2€
Selenium (Se), mg/] 0.019
Uranium (U), mg/) 0.149
g LLy
uC1/mi
Radyum 226, nCi/) 5.12 = 0.36 2x10E~1
Radium 228, pCi/) 2:.03 = 2,10 1x10E=¢
Thorium 230, pCi/) 0.64 = 0.52 8x10E=1
Lead 210 pCr/) 2.66 £ 2.40 2x10E-¢
Polonium 210, pCr/] 0. 28 & 0.37 1x10E-¢

“ chraf Chemist
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&TBRN

VIRONMENTAL

SERVICES AND
TESTING INC.
6758 Weot Urgnium Raoud (6 tmperind 1irn tnit |
Casper. Wooning B2CO4 Fvonston, Wyonaug ¥24i0
$07/234 651! NT/789-6420

Client, Petrotomics Company Lab #: 90~-2031-7
Address! P.0O.Box 8509, Shirley 8asin, vY 828615-8508
Attention, Steve Ptaft

Submitted By: Steve Pfaff Date Submitted: 06-14-90
Analyzed By: KAHM, GLH, JPM Date Analyzed : 08-28-90

40 SC
Sample taken 6-13-%0

WATER ANALYSIS

pH, units 6.83
Total Dissolved Solids, mg/1 2112
Chloride (C1), mg/] 134
Sulfate (804), mg/) 1080
Nitrate (NO3 as N), mq/) 1.4
Argenic (As), mg/) 0.001
Barium (Ba), mg/) <0.05%
Cadmium (Cdi, mg/) «0.01
Chromium (Cr ), mq/) <0.,02
lLead (Pp), mg/] <0,05
Nicke]l (N1), mg/] <0.03
Selenium (Se), mg/l 0.020
Uranium (U), mg/l 0.002
1 LD
uCr/mi

Radium 226, pCir/1) . 2x10E=-10C
Radium 228, pCir/! i : 1Xx10E-9
Thorium 230, pCi1/) : ; 2x10E-9
| ®ad 210, pCi/) , . 2x10E-9
Palonium 210, pCr/1 1 ] 1x10E-9

/// 7
/7/ . ’
“ 7 1
: a7u&Zf;w44ZZZhﬂé;Q;__

Chief Chamist
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SERVICES AND
R TESTING INC.
67006 Weut Uramum Road 56 Cagweriad Deve Ui |

Casper. Wyuming 82604 Evanswon, Wyoming K2Ul
3072845511 K07/74884 20

Client! Petrotomics Company Lab 8: 90-2021
Addrese| P.O.Box 8509, Shirley Basin, WY 82615-8509
Attention, Steve Pfaff

Submitted By: Stave Pfaff Date Submitted: 06-14-90
Analyzed By: KAH, GLH, JPM Date Analyzed @ 08-28~9%C

41 8C
Sample taken 6-13-80

WATFR ANALYSIS

PH, uniLs
Total Diesolved Solida, mg/|
Chloride (C1), ma/)
Sulfete (804), mg/)
Nitrate (NO3 as N), mg/!
Arsenic (As), mg/)
Barium (Ba), mg/
Cadmium (Cd), mg/1
Chromium (Cr), mg/)
Lead (Pb), mg/)
Nickel (N1}, mg/)
Selenium (Se), mg/)
Uranium (U), mg/
1L.D
uCi/ml

Radium 228, pi1/) ) g 2x10F-1¢(
Radium 228, pti1/) .57 Ix10F=9
Thorium 230, pCi/1 D.00 : Ix10E~9
Ltead 210, pCi1/1 i o ?x10F-9
Polonitum 210, pCi/1 .3 " 9x10E~1C

4 P 4 @L’
.ggig;gc:ffgi;éégaaﬁ. -

Chief Chamist




L L IS ot I X 1 OO L RN 8 D (B B B SARE_ |

WESTERN
ENVIRONMENTAL
Sravadad, Aanvo

TESTING INC,

08 W el Bl 08 Loegrimmi! Iheis 1
Coargme, Wotadas HEGO4 Lvanaton Wosmng 00
SV L4 00 AT TAM AN
Cliant | RPetrotomicce Comnany [ah #: §0=2030e]

Aridress! P N Ray RANG Shirley Raain WY AR2A16-RANQ
Attention, Steve Pfaff

Submitred By: Hydro Fnginearing Date Submitted: 06-12~90
Analyzed By: KAM, JPM, GLH Date Analyzed : 08-24-3%0

L e e e ———

4?2 §&C
Sample taken 6-11-90

WAlRR AMALYSIY

PH, units 3,45
Tetal Dissclved 3eo1vds, mg/1 4997
Chloride (C1), mg/) 103
Sulfate (S04), mg/) 2640
Nitrate (NO3 as N), mg/) 0.88
Arsenic (As), mg/| 0.001
Barium (Ba), mg/1 <0.05
Cadmium (Cd), mg/1 0.041
Chromium (Cr), mg/) 0.4b
Laad (Pb), mq/] <0.0%K
Nickel (N1), mg/l 0.AR
Selenium (Se), mg/) 0.020
Uranium (U), mag/1 2.21
LLD
uCi/mi
Radium 226, pCi/) 9.49 2 0.56 1x10E-10
Radium 228, pCi/1 22.86 & 8.7 1x10E-9
Thorium 230, pCi/1 1984 = 28 2X10E=-9
Lead 210,pC1/) 4.72 ¢ 2.65 3x10E-9
Polonium 210, pCr/1 0.45 = 0.88 2x10E-9

Chief Chemist
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L SAMPLES
DATE COLLECTED:

LOCATION:
TYPE OF SAMPLE:

RADIONUCLIDE

L -nat

Th-239

22-226
Za-228

DATE COLLECTED:
LOCATION:
TYPE OF SAMPLE:

_ RADIONUCLIDE

U-nat
Th=-230
Ra-226

P29

AT e

Fb-210

Po-210

CONTINUED)

e 12, 1700

3 3~SC

Cyovnduat-- - Bail:=3

CONCENTRATION
(uCi/=!)

23310 X 2279
2220.00 ¥ _0-9

B3 % 159

¢

3.01 X -9

June 123, 1220
$1-SC

Groundwater - Bail=1
CONCENTRATION
. {uCi/ml)
31385.00 X :9-°¢
826.00 X -0-9°
=.37. X 207

1.54 X 99

"

01 %X 200"

RS

| #

I

ERROR ESTIMATE

{uCi/ml)

I+ I+

I+

(2]
-t
[
(]
)
o

LLD
(uCi/ml)

60 X 1C-'°

2 X 10-1¢
k10
3 X10°

:2x -



VIgY 40 g, 0 ‘
Cusper, Wyamin g
30772845611

Client; Petrotomics Compan

Address, P.0.Box 8509, Shirlay Busin,

Attention, Steve Pfatt

"

K604

Yy

AL TR

Evanston Wyoming 829350

307/789-6420

YL, Wi 8

Lab #:
WY 82615-8509

90-~2030~4

Submitted By: Hydro Engineering Cate Submitted: 08-13=80
Analyzed By: KAH, JPM, GLH Date Analyzed 08-24-90
43 SC
Sample taken 6-12-90
WATER ANAIYSIS
PH, units ?.87
Total Dissolved Solids, mg/1 25434
Chloride (C1), mg/) 303
Sulfate (S04), mg/1 16000
Nitrate (NO3 as N), mg/) 0.53
Arsenic (As), mg/) 0.003
put lum (oa., g /'Y s S8
Cadmium (7d), mn/l| non
Chromium (Cr), ma/l 1.9¢
Lead (Pb), mg/ | Q.20
Nickel (Ni), mg/| 4.1
Selenium (Se), mg/) 0.140
uranium (v, myys 3d.1
LLD

uCr/mi
Raddium 226, pi/) N 34 ¢ N 12 2%¥10F-10
Radium 228, pCi/] 4.0V = 2,868 IX10E~9
Thor tuwg 280, wCi M) 2880 4 05 EX10C O
Lead 210,pCr/1) 2.77 = 3,88 4x10E~9
Polonium 290, pCi ) 0.20 & 1,901 2x10E=0

//./
e By s/
_f;amn&/f(/JéZQ;EZé;::____
“tnief Chemist




HERAA
‘:ﬁgﬁﬁaauuasnwmu.
SERVICES AND

TESTING INC,

BT Weolt Umpom Ko 16 Fopwerand Dyve 1 ng |

Cupei Wianming 32604 Lvanston, Wyetming ¥Q98u
KR S BN B A0T/TRY Bak
Client]| Petrotomics Company Lab #: 90-2031-9

Address, P.O.Box 8509, Shirley Basin, WY B82615-8508
Attention, Steve Pfa‘f

Submitted By: Steve Pfaff Date Submitted 06-14-90
Analyzed By:  AH, GLH, J™M Date Analyzed . °-?23-90

—— —————— At e

44 SC
Sample taken 6-13-90

WATER ANALYSIS

pH, units 2.712
Tota) Dissoived Soli1ds, mg/1 22789
Chleride (C1), mg/) 283
Sulfate (504), mg/) 14400
Nitrate (NO3 as N), mg/] 0.61
Arsenic (As), mg/) 0.002
Barium (Ba), mg/) <0.05
Cadmium (Cd), mg/) 0.07
Chromium (Cr), mg/) 1.8
Lead (Fb), mg/l 0.17
Nickel (N1), mg/) 2.0
Selenium (Se), mg/) 0.136
Uranium (U), mg/1 $.00
LLD
uC1/ml
Radyum 226. pCi/) 2.47 ¢ 0.30 2x10F=1(
Radium 228, pCi/1 1.54 8 2.12 1x10E~9
Thorium 230, pCYr/! 826 ¢t 35 6x10E~9
Lead 210, pCr/) 2.0 ¢ 2.52 Ix10F-9
Polonium 210, pCi/)} 0.7 ¢ 0.91 2:10E~9

Lina P Wnolre

Chiat Chamist
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W TR S M TR R T
~
ECMUNJBBF[AL
SBRVICES AND
TESTING INC.
‘l75‘| “0 1 ( rafnium .\(M‘ e l’"]n‘f\ll I »eive I 'nit
Casper. Wyonung 80004 Evanston. Wyoming &30
3072548511 H07/TH08420
Client Petrotomics Company Lab #: 90-2031~10

Address, P.O.Box 8509, Shirley Basin, WY 82815-8509
Attention, Steve Pfaff

Submitted By: Steve Pfaff Date Submittea: 06-14-9%90
iFnalyzed By: KAM, GLH, JPM Data Analyzed : 08-28-90
45 SC
Sample taken 6-13-40
WATER ANALYSTS
PH, units 3.47
Total Dissolved Solids, ma/)1 28647
Chloride (C1), mg/) 334
Sulfate (S04), mg/) 18000
Nitrate (NO3 as N), mg/1 0,58
Arsenc (As), mg/) <0.001
Barrum (Ba), mg/) <0.08
Cadmium (Ca), mg/) 0.03
Chromium (Cr), mg/) 0.81
Lead (Pb), mg/) 0.20
Nickel (N1), mg/) 4.8
Selenium (Se), mg/) 0.003
Uranium (U), mg/) 0.822
LLD
uCi/m)
Radium 226, pCi/ 2.27 = 0,29 2x10E=10
Radium 228, pCi/) 34.1 = 3.6 1x10E-9
Therium 230, pCi/] 804 * 43 2x10E-8
Lead 210, pC1/) 2.04 = 3,17 3x10F-9
Polonyum 210, pCi/1 0.00 & 1.25§ 2x10F-9
.W“Wé"/._
Chiaf Chemist
PRt v by whs, PIRIAA A (IR IR E A SERIEIACA A B reil AR U1 oo 0 Gt v a1 iahs & A PORLET IR suophied by e et Tor wiowr exc lunive a0d SART A e we Tl fepeari Bae beve maile
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IR R T T

RVICES AND
TESTING INC,
756 W ! m d 76 Imperis! Drive. Unit |
(.‘:f:wv c{\"\'lmr:n':\.: ﬁ‘.’i’n"?d. u an.’lzu‘ Wyoming ¥ras
$U7 2845001 HOTTHO 6420
Ui . L] 1Hienieameee ismpen|i U LT A0S L

pddress’ P 0O Box ASNA . Shirley Rasin, WY w2615 0809
Attcntion; Steve Pfaftt

submitred By: Wydro Enginee: iny Date Oubmittas: 06 12 00
Analyzed By: KAH, JPM, GLH Date Analyzed @ 08-24-80
49 £C

Sample taken 6-13-90

WATER ANALYSIO
pH, units 4. .46
Tota) Dissolved Colida, mg/1 9877
Chinride (G1Y, me/) 396
. 1fate (504), mq/) 5700
Nitrate (NO3 as N), mg/) H.18
Arseanic (As), mg/) <0.001
Bartun (Ba), mg/| Q.08
Cadrmium (Cd), mg/1 <0O.01
Cnromyum ‘Cr), mg/) <0.02
|and (Pb), mg/? 0.08
Nickel (N1), mg/1 0.81
Selenium (Se), /) ALY
granium (U): we/¥ 11
LLD
ut1/ml
Radium 226, pCi/) 4.69 = 0.37 2x10E=10
Radium 228, pCi/) 10.4 = 3.% IX10E-9
Thorium 230, pCi/) 16.8 = 5.8 /X10E=9
Leaad 210,pC1/) 2.66 = 2,53 3x10E~9
Polonium 210, pGi/) 0.12 = 0.90 2x10E-9
“chinf Chemist
e R O S R e Sy A SRR SIS
WAt avdy ot Feptens Ut s FaRTRIY wr Wit el 4 Le i ity priges et it o pralitablenc e hosove? of why J. Kne 108 Yentre. emperty sl @l F AN ALACT



s-01 X ¢-0L X + -0 ¥ 01z-°4

e-01 X «-01 A * s-C1 X 0iz-3d

-0 X 6-01 X * 6-01 X 8z-%¥

vi-01 ) e-0i i + 6-01 92Z-%¥

$1-0% X s-C. 3 + §-01 X 0£Z-41

6-01 X B~ |

RS LA RS L7AN L) {18/150) T adronNorava
an dlvikiisd NO 1 LVHINAONOCO

13g - dejenpunols  R1dWVS 40 3dAL
358 INOLLVOOT
2661 *C1 =un;  :QELOATICO LV

«-0L A 2 6-0¢ Y II'L # e-ol A 1270 0:2-od
01 § L 6-01 X 1L F -0l X 8L°2 51z-9d
e-01 X 1 s-0l X ©6°¢ * -0l X 03°G3 P 21
ei-0l X T <01 X T * s-C1 X 00°€3 32T-2H
oi-Gs X 02 s=di 3 009 = gt B - ey - JoZ2-4L
g-Ci * BLTES IR~

AL VAR I TTEJORy ERALVAN D I T 3ATIOANCTaVE

an FiVK11s3 NOILVELNIONCO

peAEng - Jolispancls  FIANVS 40 3dA)
55-1¢ “NOTIVOO]
SLeL "1 oeuRp IQILOITIO0 IINVC

[GIWTINGDT STTAWVE T10BI7




VVEFT‘!gU
VIRONMENTAL
‘RVICES AND

STING INC
6756 Weat Uranimee Read 76 Imperial Dewve e §
Cusper Wyoming R2604 Evanston. Wyoming #2920
J0%,/284.50N 3077896420

Client, Petrotuomics Company Lab ®: 80-2031~11
Address, P.O.Box 8509, Snirley Basin, WY B2615-850%
Attention, Steve Pfaff

Submitted By: Steve Pfaft Date Submitteg: 06-14-90
Analyzed By: KAH, GLW, JPM Late Analyzed : 08-28-90

81 SC
sample taken 6-13-80

WATER ANALYSIS

PH, units 3.58
Total Dirssolved Solids, mg/) 26161
Chloride (C1), ma/) 339
CEulfate (S04), mg/ 18400
Nitrate (NO3 as N), mg/) 0.46
Arcenic (As), mg/) <0.001
Barium (Ba), mg/) <0.08
Cadmium (Cd), mg/) 0.02
Chromium (Cr), mg/) 0.08
Lead (Pp), mg/) 0.20
Nickel (N1), mg/) 4.2
Selenium (Se), mg/) <0,001
Uranium (1)), mg/) 0.101
LLD
uCr/mi
Radium 226, pC1/) 29.0 = 1.0 2x10E-10
Radyum 228, pCi/) €0.2 = 4.9 1¥10E-9
Thorium 230, pCi/] 23.58 = 6.0 Ix10F~§
Lead 210, pCi/1 2.786 & 3.5 3x10E~-9
Polonium 210, pCi/) .81 & ) 2xX10E~9

¢ Chiaf Chamisat,

ENeOnBl) vis Vit 0% f 12 WOPRTtA b o i 10 LT A 200 Ba st v o erfvalivunar @ marer gl supphieg by the comnt e v ose onciurivwand toalidontig +
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faad

DATE COLLECTED:
L.OCATION:
TYPE OF SAMPLE:

CONCENTRATION FRROR ESTIMATE

RADIONUCLIDE (uCi/ml) {uCi/al)




Mbs ¢ "I D i W STEREL | 10 T Fold 4

m'&eumru

TESTING INC.

6786 West Lirwroum Ko y e Diepve gt )
(hpn \v\)uu g Blbud I vanston. Wivnung S2030
N07'284 581! 307/780-8420
Client) Petrotomics Company Lab #: 90-2031-1¢

Address, P.O.Box 8509, Shirley Basin, WY 82615-85009
Attention, Steve Pfaff

Submitted By: Steve Pfaff Date Submitted: 06~14-90
Analyzed By:. KAM, GLM, JPM Date Analyzed : 08-28-90

3 §&C
Sample taken 6-13-90

WATER ANALYSIS

- ——— - ————

pH, units 4.59
Total Dissolved Soli1ds, mg/) 4R850
Chlcride (C1), mg/) 76
Sulfate (S04), mg/) 3200
Nitrate (NO3 as N), mg/) 18.2
Arsenic (As), mg/) <0.001
Baryum (Ba), mg/) <C.05
Cadmium (Cd), mg/| <0.01
Chromium (Cr), mg/) <O.0°
Lead (Pb), mg/) <0.0%
Nickel (N1), mg/) .30
Seleniuo (Se), mg/! 0.020
vranius (V), mg/) 0.224
LLD
uCi/m) |
Radium 226, pCy/1 4.43 ¢ 0.4 2x10E-10
Radium 278, pC1r/) 5.58 ¢ 2.22 2x10E~-9
Thorium 230, pCi/N 0.79 ¢ 0.66 1x10E~9
Lead 210, pCir/1 1.13 ¢ 1 AR 2x10E-9 |
Polonium 210, pCi/) 0.36 = 0.42 1x10E~9

.Chvof Chemist
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WESTERN
ERVIRONMENTAL
SERVICES AND
b TESTING INC,

8706 West Urentum Hoad 1% L Jeria Dvive Vit
Casper Woannng RoG04 Fyvancton Wyamang 9%
WT244 L0 LU LR T

Client! Petrotomics Company lab #: 90«2030-8
Adoraeasas. P.O.Box BS0S, Shairlay Basin, WY BZR15-R5E09
Attention, Stava Pfaff

Submitted By: Mydre Engineering Date Submitted: 06-13-90
Analyzed By: KAM, JPM, GI M Date Analyzed : 08-24-90

4 LC
Sample taken 6-13-80

WATER ANALYSIS

e ———— i e e

PH, units
Tota)l Dissolved Solids, mg/)
Chloride (CY), mg/)
Sulfate (S04), mg/)
Nicrate (NO3 as N), mg/|
Arsenic (As), mg/1
Barium (Ba), mg/)
Cadmium (Cd), mg/|
Chromium (Cr), mg/)
lead (Ph), mg/|
Nicke! (NY), mg/|
Selenium (Se), mg/!
Uranium (U), mg/)
LLD
uCr/mli

rRadium 276, pCr/] .4 : 1x10E-10
Radium 2’8, pCi/) 9.5 2 1x10E-9
Thorium 230, pCi/) . : .28 EX10E~9
Lead 210 ,pC1/) 2.5 2 . 2x10F-9
Pelonium 210, pCi/) ), 2 N 5 1x106+9

4
,/ - T ¢:/

’

-._:X.. y X DN ..,___.__._ - ’c’//,(i.

Chiet Chemist
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WFSTERN
ENVIRO VMENTAL
S¥RV!( ES AND
EST:N(; INC.
6706 Weat Uranium Rowd 56 Imparie) Drive, Unit |

Carper Wyarninpg K2604 Fovnaston, Wyaming 2030
Wl WG R g S0

Client, Patratomics Company | ab #;: 90~-2030=-/
Addrese! P.O.Box B509, Shirley Basin, WY B2615-8509
Attention, Steve Pfaff

Submitted By: HMydro Engineering Date Submitted: 06-13-90
Analyzed By: KAM, JPM, GLH bate Analyzed @ 08-24-90

HH M

Samp le taken €6-13-90

WATLER ANALYOL0

pH, units 4. .53
Total Dioweluved Colrdo, mg/) 140920
Chloride (C1). mg/) 360
Sulfato (S04), mg/) R6A0
Nitrata (NN An N), mn/) n 12
Arocnio (Aa), mg/] 0.001
Rarium (Ba), mg/) (0.08
Cadmium (Cd), mg/i 0.01
Chromyum (Cr ), ma/ ) n ny
Load ("B). ma/) 0,128
NIGK®I (N1), ma/ ) v.o8
Selenium (Se), mg/| <O .001
Uranium (U), mg/1 0.023
LLO
uCi/ml
Radium 226, pCa1 /N .21 ¢ N.39 1x10F=10
Radyum 2728, pCi/) 14.8 ¢ 3.4 1x10€E-9
Therium 230, nCy /) 360 2 29 2X10€E~-8
tewad 216,81 /1 A.8% & P.41 3A10E~9
Poloumnijum 210, pCi/) 0.49 4 0.561 1x10E-9
4 o
= 2 P
‘f{iu///Z 422Lzaliﬂf/
- 4 . . . B st e
“thief Chemist
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™ I8 Oy (iR

WESTERN
VIRONMENTAL

SERVICES AND

TESTING INC.

G756 Weut Urgrium Enad
Casper. Wyvoming S60d
05280 haii

Client! Petrotomics Company
Address. P.0.Box 8509, Shairley Basin, WY 82615-8509

6 bperinl Drove, Uno |
Foeamaon, Wyomnonge %00
W TR g 20

| ab &

90=2030~4

Attention! Steve Pfaff
Submitted By: Hydro Engineering Date Submit'.ed: 06-13-90
Analyzed By: KAH, JPM, GLH Date A~alyznd 08-24-90
Sample taken 6-13-90
ANALYS N
pH, units 4.07
Total Dissolvad Solids, 12033
Chloride (C1), mg/) 267
Sulfate (804), mg/) 9280
Nitrate (NO3 as N), mg/) 0.21
Arsenic (As), mg/) <0.001
Barium (Ba), mg/1 <0.05
cadmyum (Cd), mg/) <0.01
Chromium {(Cr}, mg/| Hn.0?
Lead (Pb), mg/1 0.0/
Nickel (N1), mg/| 1.6
Selenyum (Se), mq/) <C.001
Uranium (LI), mg/1 0.021
LLb
uCi/ml
Radium 226, pCi/1 9.686 = 0.47 I1X10E-1¢C
Radium 228, pCr/1 28.8 ¢ 4.3 1x10E-9
Thorium 230, pCi/) 0.00 = ?.89 $X10E-9
Lead 210,pCi/) 3.17 = 3.02 3x10E-9
Polonium 210, pCi/1 0.48 ¢ Q.66 2x10E-9
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LIQUID SAMPLES (CONTINUED)

DATE COLLECTED:
LOCATION:
TYPE OF SAMPLE:

CONCENTRATIO? ERROR ESTIMATE
RADIONUCL]DE (uCi/ml) (uCi/mi)

LIQUID SAMPLES (CONTINUED)

DATE COLLECTED:
LOCATION:
TYPE OF SAMPLE:

CONCE.ITRATION ERROR ESTIMATE LLD
RADRTONUCLIDE (uCi/ml) (uCi/ml ) {uCi/ei)
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MENTAL
AERVICFA AND
TESTING INC.

855 Wesl Urgrioen Read  T0 imperip! Divive | o !
Coaaper Winmany N2604 Fovnneton, Wooning K243
Ml asd K511 W IR0
Client, Petrotomics Company Lab #: 980-2030-9

Address! P.0O.Box 8509, Shirley Basin, WY 82615-8509
Attention. Steve Pfaf/

Submitted By: Hydro Engineering Date Submitted: 06-12-80
Analyzed By: KAM, JPM, GLH Date Analyzed : 08-24-90

e ——

51 SC
Sample taken 6-13-90

WATER ANAIYSIS

- ——————— -

pH, units 4.12
Total Dissolved Solids, mg/1 9870
Chloride (C1), mg/) 207
Sulfate (S04), mg/) 6080
Mitrate (NOJ a9 M), mg/) 0.20
Arsenic (As), mg/) 0.001
Barium (Ba), mg/) <0.05
cadmium (Gad) ma/) SYMVE|
Chromium (Cr), mg/! <0.02
Lead (Pb), mg/) 0.12
Nickal (NY), mg/| 1.4
Selenium (Se), mg/) 0.003
Uranium (1), mgq/) 0.008
LLb
uCi/ml
Radium 226, pCi/) 4.02 * 0.32 3x10E~-1(
radium 228, pei/) 13.3 8 3.% IX IGE~-%
Thorium 230, pCi/) 0.00 = 0,34 2X10E-9
|l@ad 210,pCi/) 1.04 = 1 _RY 2x10E-~9
Palentum 210, nCy/) O0.10 & 0.5P 1x10E~-9
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Lab »:

90-2030-10

6756 West Urwniun Read 76 tmperial Drrve, Ut |
('wapwer Wonmnge NG04 Fvanston Wyoming Selit)
7 234 5011 JUTTNY GA20
Client, Petrotomics Company
Address. P.0.80x 8509, Shirley Beain, WY 82615-8509
Attention, Steve Pfatt

Cubmitted Cy: liydrs Trgineerng Date tubmittod: 06-12«00
Analyzed Dy: KAIl, JPM, CLII Date Analyzed 08-24~90
58 SC
Sampla taken 6~13-8%0
WAIER ANALYSIS
pH, uniLy 3.66
Total Dissolved Solrds, mg/1 29189
Chloride (C1), mg/) 329
sulfate (504), mg/) 20000
Nitrate (NO3 as N), mg/) 0.27
Arsenic (As), mg/) <0.001
Barium (Ba), mg/) ‘0.08
Cadmium (Cd), mg/) 0.03
Chromium (Cr), mg/) 0.39
Laad (Ph), mg/1 0.22
Nicke! (N1), mg/l 4.5
Selenium (Se), mg/) <0.,001
Uranium (U), mg/) 0.020
LL)
uCr/ml
Radium 220, &€ /1 7.7 4 0.0 £<10E 1
Radium 2728, pCi/) 118 ¢ 8 1x10E=-8
Thorium 230, pCi/) 12,88 3:% 4X10E-9
Lead 210 pta /] 1 95 2 ?2 7R Ax10F -9
Polonium 210, pCi/) 0.6% ¢ 0.R7 2x10E-8
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b WHESTERN
BN VIRONMENTAL
R SERVICES AND
R TESTING INC
: 6756 We o Ulvaninn Rl i Lo vl [t |

Casper. Wyonng s2o0d Evanston, Wyoming 22030
907, 249500 307, 78896420

Llient! Petrotomics Company Lab ©: 90-2030-11
Address, P.O.Box B509, Shnirley Basn, WY 82615-8509
Attention, Steve Pfaff

Submitted By: HMydro Engineering Date Submitted: 06-13-219
Analyred Ry: K. M, JUPM, GLH Date Analyzed : 08-24-980

59 OC
Sample taken 6-13-90

WATER ANALYSIS

PH, units J.67
Total Dissolved Solids, mg/) 245560
Chloride (CY), mg/) 293
Sulfave (504), mg/) 15600
Nitrate (NO3 as N), mg/) 0.31
Arsenic (As), mg/) <0.001
Barium (Ba), mg/] <0.08
Cadmium (Cd), mg/i 0.02
Chromiuri (Cr), mg/] 0.15%
Lead [(Bh), mg/) 0.17
Nickel (NY), mg/) 3.5
Selenium (Se), mg/) ¢0.001
Jranium (U), mg/) <0.001
LD
uCr/mi

Radium 226, pCr/° .5 2x10E~10
Radium 2728, pCi/) 4 1x10E-9
Thorium 230, pCi/) . + 3 4X10E-9
Lead 210,pC1/) Ix10E~9
Folonium 210, pCy/) L LB 2x10E~23
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WA 3O O Ot et v i Y v ura
RN
VIRON

MENTAL
ERVICES AND
TESTING INC.
6756 West U'r. 0, Bond 76 linperial Drive Unit |
Casper. Wyoming 52604 Fvanston, Wvoming 82030
20772345611 JOT/TR9-6420
Client, Petroiomics Company Lab #: 80-2030~-12

Address'! P.0.Box B501, Shirley Basin, WY 82615-8509
Attention, Steve Pfa'f

Submitted By: Mydro Engineering Date Submitted: 06-13-90
Analyzed By: KAH, JPM, GLH Date Analyzed : 08-24-90

60 SC
Sampla taken 6-13-90

WATER ANALYSIS

PH, units 8,17
Total Dissolved Solids, mg/1 6042
Chleorice (C1), mg/) 187
Sulfate (S04), mg/) 3440
Nitrate (NO3 as M), mg/] 0.07
Arsenic (As), mg/) 0.002
Barium (Ra), mg/) <0.05
Cadmium (Cd), ma/1 <0.01
Chromium (Cr), mg/) 0.07
Lead (Pb), mg/1 <0.048
Nickal (N1), mg/1 0.79
Selanium (Se), mg/1 0.002
Uranium (U), mg/] 1.58
LLD
uChr/mi
Ragium 226, pCr/1 1.2 = 0.8 1x10E- 1(
Radrum 228, pCi1/1 31.9 ¢ 5.6 1x10E-9
Thorium 230, pCi/1 9,08 » 2. 71 4X10E-9
Lead 21C,.pCi1/1 3.04'8 2. 1) 2x10E-9
Mlonium 210, pCi/) C.61 = 0,45 1x10E-9
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RE%‘I%QNMENTM.
SERVICPES AND
TTOTING INC.

6756 Wm l ranium Rosd 76 Imperial Drive Unit |
. o A :\‘-r \\y..mn\‘- 80030

& ey NP |
'” F H ‘n?n\l YUY NL(

Client! Petrotomins Company Lab #: 90-2030-1
Address. P.0O.Box 8509, Shirley Basin, WY B82815-8509
Attention! Steve Pfaff

Cubmitted Dy: liydre Cmginearing Date Cubmitted: 0€ 12 90
Analyzed Dy: KA, JPM, GL!I Date Analyzed : 08-24-90
! ! ' . !

S DO
Sample taken 6-12-90

WATER ANALYSIS

e a—— - ——

PH, units 4.28
Tota)l Dissolved Solrds, mg/1 12755
Chloride (C1), mg/) 211
Sulfate (804), mg/) 7840
Nitrate (NO3 as N), mg/] 0.34
Arsenic (As), mg/] 0.002
Barium (Re), mn/) EANALY
Cadmium (Cd), mg/) 0.011
C'lluﬂl\ull\ (CU ), 0"‘[" 0-02
|ead (Ph), mg/) 0.12
Nickel (N1), mg/1l 2.8
gEclenium (Ec), mg/) <0.001
Uranium (U), mg/1 0.004
LLD
uCi/ml
Radium 226, pCi1/) §.46 2 0.56 2x10E=10
Radium 228, pCr/1 20.1 ¢ 3.2 1x10E~9
Thorium 230, pCr/) 6.17 ¢ 6.38 1X10E-&
Lead 210,pCr/1 1.62 ¢ 3. M Ax10E~9
Polontum 210, pCr/1 0.29 =2 0,75 2x10B=9
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DIRECT RADJATION MEASUREMENTS

DATE:

2nd Quarter 1990

LOCATIONS:

Site
Site
Site
Site
Site
Site

(5 QST TR I N R

EXPOSURE RATE FRROR ESTIMATE

_ _f{wr/qr) (sr/gr)
0.6 s10.1
‘:5-8 f 3.'!

7BOC" WXW of where yellow-ake dryver stack hs? been 1}

Tiscontinued.
Disccontinued.
Discontinued.

1800° XE of -here rzlloxcake dryer stack hai been lo

Discont ioued.

cated.

ated.



LLD CALCULAT IONS

4.66 <1/ Ca ¢ T
LLD = in pCi/units used (V)

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

WHERE :

Cs BACKGROUND COUNT RATE

"

T COUNT TIME (SAME FOR SAMPLE AND BACKGROUND)

"

DETECTOR EFFICIENCY (CPM/DPM)

o=
"

FRACTIONAL RFECOVERY

=
"

V' = SAMPLE S1ZE LITERS OF AIR OR WATER
GRAMS OF SOIL
K1LOGRAMS OF VEGETATION
¢.22 = DPM/pCi

Since the LLD is a function of sample volume, counting efficiceney,
radiochemicnl yield, ete., it may vary for different sampling and
annlysis procedures, The following are some of the normal values

used,

Rnt 26

Cey = 0,06 to 0,30 counts per minute

T 2 60 minutes
E = about 0.9
R = snbout 0.9 (requently less in soil and vegetation

1 liter of water

20 grams of soi)

ailr volume tuken is usually 1/4 of volume sampled
vegetation weight is usually 1/2 of sample provided

-
" n




Co = 0.04 ¢0 0.20 cpm

1 = 200 minutes, may be less for "hot" samples like taiiings
|- pond
FIR =z combined recovery and efficiency from Th®?® tracer varies

greatly from 0.02 to 0.20

1 liter of water, or less if high in iron. Iron interferes
) and volumes as low as 25 or 50 ml. may be UHPd.
1 : 1.0 grams soil
: air volume taken is usually 1/4 of volume sampled (about 7 x

10 L)

j pPlate
? s 5 1 Lto 2 Cpm
! T = 100 to 200 minutes
g‘

F : 0.28 to 0,33

/

R = usually 0,75 to 0.90 but may be less for vegetation and
! waters high in TDS
\ : 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 7 x 108 L)
vexetation weight is usually 1/2 of sample provided.
Potire
T?f
5 Ce = about 0.2 cpm

1 = 100 to 200 minutes
f I s 0.15 to 0.20

R : 0.8 to 0.8
\ : 1 liter of water. iron causes interferrence so smaller
a volumes of samples high in iron are used, down to about

‘1‘ ‘\[—\\‘ "‘l_




XMPC CALCULATION

appendix B for unrestricted limits in air.

The calculation is as follows:

XMPC = sample concentration
unrastricted Jimit

unrestricted limits for air from 10 CFR 20 Appendix B

U nat 5000 x 10-18
\ Thrae 80 x 10-1%
Rat ¢ 2000 » 10-1%
Pht1o 1000 s 10-18

Rnti2 10-9

The %MPC is calculated using the values obtained from 10 CFR 20
|
|
|
|



