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WESTERN ENVIRONMENTAL SERVICES AND TUSTING, INC.
6756 WEST URANIUM ROAD
CASPER, WYOMING B2604
(307)234-5511

Client: Patrotomics Company Lab # : B8-765.)

Address: P.0O. Box 8509, Shirley Basin, Wy. 8¢615

Attention: Steve Pfaff

Sample Type:!: | Water

Submitted By: Steve Pfaff
Analyzed By: GLH,LL,JPM,SM,CAW

Subject: Mine Shop Well (W-181

03)

Date Sampled: 03-29-88
Date Submitted: 03-29-38
Date Analyvzed: 05-09-8B8

SIS EEESII IS IS S S S SIS VISR T NSNS NISNSSSSEEISSSLSCERTNITESERERTTISCISR2E R

PARAMETERS mg/L ¢
p, Units 8.40
Total Diss. Solids (TDS) 459
Chloride (Cl) 9
Sulfate (S04) 180
Arsenic (As) <«0.001
Selenium (Se) <0.001
DISSOLVED SUSPENDED
LLD LLD
pCi/L uCi/ml pCi/L uCi/ml
Uranium (U) 0,002 0.021
Radium 226 0.1540,11 2R-10 0.6840.17 IE-10
Thorium 2310 0.00+) .34 2h-9 0.00¢1.92 JE-9
Lead 210 1.19¢1,32 2E=-9 2.97+2.71 1E-9
Polonium 210 0.08+40.23 4E-10 0.93+40,565 8E~10

COMMENTS, & Units are mg/lL unless otherwise noted.
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WESTERN ENVIRONMENTAL SERVICES & TESTING. INC.
&2% WEST URANMIL FOAD
CASFER . WYUMING nobua
(307 234-5511

CLIENT  PETROTOMICS COMPANY
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WESTERN ENVIRONMENTAL SURVICES &

TESTING . INC.
&7%6 WEST URANTLAM ROAD
CASPER, WYOMING 8u604
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| WESTERN ENVIRONMENTAL SERVICLY A TESTING. INC.

: 64756 WEST URANIUM RUAD

1 CASPER, WYOMING &26.4 I
(307) 234-%%11 !
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’ ] WESTERN ENVIRONMENTAL SERVICSS & TESTING., INC.
6756 WEST URANIUM ROAD
CASFER, WYOMING 82604
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WESTERN ENVIRONMENTAL SERVICES & TESTING. INC.
&7%&46 WEST URANIUM ROAD
CASPER, WYOMING 824604
(307) 2349511

CLIENT  PETROTOMICE COMFANY

[FURN R ——————————— TR T I I

ADDRESS P.0O. BOX 8509 SHIRLEY BASIN, WY GJ&IS DATE RECEIVED 01/18/88

ANALYZED BY LAB STAFF DATE 03/30/88
4% 8C (1/14/88)
AL ofi7 <2 bB7 -4 &B7 % &B7-7 &H07 26
IDENTIFICATION u 1805% 180461 180464 28071 15047
T:D: 8. MG /L v - - 30311
cHLORITDE (CL) MG/ e - cemrE me e 278
SULFATE (804) MG/L e e e 20400
AFRSENIL {A%S) MG/L NN | (1, 0 e Q0L {0001 sesew
BARIUM (BA) MG /L 0,010 O 010 (0, 00% 0,006  wnnan
|
; Sabmium (G MG/L Dy 023 O Q23 0y g2 0, (129 o
| CHROMIUM (CR) MG /L 0,847 0,647 0,693 0,633 s=cus
; LEADL (PR MG/L 0y 130 e 130 DU S 0,131 S
il NICREL (N1, MG/L %, 38 LR 3 Y. 36 L &
| ELENIUM (BE) MiG/L L0, 008 (0 O ) (0, O} Ly 001 - s b
| URANTIUM (W) MG/L U, 580 Qi S¢H Q.%70 0560 LT
!
I
| FADILM 224 FLIZL 4,42 4,32 2 B0 K
| +/ PCI/L 0,42 0,42 Oy 94 G 51 T
: [ LCI/ZML sE-10) <E~100 JE-10 JE«L10  ceaea
|
i KADIUM 226 FCI/ZL 32.4 Sh 7 73,4 65943 P
‘ 0/ r'CI/L :“.’4 407 “0’ ,‘.l? . -
| LLL Ue 1 /ML 9E-10  9E-10 PE- 10 ] S U
!
Hhods TERT 20 o o g a49% 50 A0 oY .-
' FCl1/L - 7. 107 “+ i D
LA ([ 1 IE~B 1E«B 3E-8 IE-@ -
i P H .59
¢onp 13, 970

e R U P R




WESTERN ENVIRONMENTAL SERVICES & TESTING. INC.
6794 WEST URANILM ROAD
CASFER, WYOMING &Slio4
(307) 234-5%11

CLICNT  PETROTOMICS COMPANY

ALDRESS  P.0O. BOX 8509 SHIRLEY BASIN, WY 8261% DATE RECEIVED 11/18/08 °

e e e L L e

LAG STAFT OATE

N e e e e e e e e e e

ANALYZED BY 13/30/88

T I S . -

4% 5C (1715788,

GHT -1 &LOBT - T H67-22 &B7 -392
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TiDw 50
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WESTERN ENVIRONMENTAL SERVICES & TESTING .

L7 %8 WEST URANIUM ROAD
CASFER . WYOMING 824604
(307) 254-3%11

CLIENT FETROTOMICS COMFANY

e R e R R e e e e

-

INC.

e e e -

ADTKRE LS PO, BOX 8%09 SHIRLEY BASIN, Wy 80605 DATE RLCCIVED 01718788

B

-

[ATE HJ/30/58

W e . a W e e e . - - W e e A e S e e we e e

1 6C (/0488

AL » HO2- & HAL-Y GA2-1%

JDENTIFILATIUN o 168028 18031 18036

T.0.5, T L R N R 0 Pl Ll PR S =

CHLb L DE (CL) MG/L

UL aTE (304) MG/ L

ARGENTL (AS) MG/L U 1 Cre 0L
BARTUM (RAS MG/ L 0, 006 (O, 00% 0,005
(S YR SR I O MEG/L G027 a2 a0yl
CiHROMIUM (CRD MG/L 0,014 0, Q08 0, 008
LEAD (FRD) MG/ L e 13 e 133 i 7
NICRE, (M]1) MG/ L. o 02 € 00 607

GELLNaUM (SE) MG/ L U PRRIND g 000 ] Gy
WURANT LM (L) MG/ L 0,009 O, 00 Jy0ll
RADIUM 224 FEl/L A, A0 PG

. PCI/L 1+2¢6 138 1¢145

.LD Le1/7mL JE-10 wE-10 JE~10

KAD) oM 208 FCI/ZL 6O 9 74.8 1.9
Vo 2 4 Aoy da el
LLU uCl/mL QYE~L10 GE-10 e~ 10
Fiads Lo R FIoL/L }.18 U1y (W) PR
LI |l.ltl. 1‘."0‘) 1"." lhnll
L. e 1/ mL k-0 AL-A JE-O

pH
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':'l 11 ?’
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O, 009

Lt B ] b d
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e 0
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18020
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: ) WESTERN ENVIRONMENTAL SERVICES & TESTING, INC.
4756 WEST URANIUM ROAL
CASPER, WYOMING 82604
(307) 234-5511

CLIENT  PETROTOMICS COMFANY

B b T e, T L T T T T T T Tr™rm™MmeMs

ADDRESS F.0O. BOX 8509 GSHIRLEY BASIN, WY 4261% DATE RECEIVED 01/18/88

ANALYIED BY LAE STAFF DATE  ©3/30/88

282 EC (1/71% o8

LAE » HAT 110 HA7 -1 RIEP AR B bin? <10 HB7 30

JDENTITICATION » 18078 18084 L8087 1808% 18G7%

e R - - e - - - -

- 0.5, MG/L e L let el s 1381
CHLOIVIRE (L) MG/ L ok g o A - T 2% B

SULIVATE (804) MG/ L - - W . ="t - 800

Aol (AS) MG/ L (PN COvy i) GO 0L (0, O] .
AR I ( fh'\ ’ r“; / L O ‘ ('2'..' O ' ‘;';"" Y0 (O N ‘.’("‘i' -
LCaLMIum (ot MG/L 0y D05 0y 05 s 013 it Ot T .

CHRO=IUM (CR) MG/L U011 (O, 000 00085 (O, Q0% wvwnwew

LEAD (FPE) MG/L O3l O3 (RPN R (e QST - -
| NICETL (NT) MG/ L 009 0,049 01, 04 Oy 044 “ |
i LENTLUM (5E) MGl e O0Z Oy i T2 G & SR
| ATt (U) MG/L 0023 0,024 PR | G 02% vewne
Al L Dok Folil W4 14. 0 o 1% S

l

;

| $ .l PCI/L Y 1.0 1.4 Ge?9 ceaas

| LA UG I /ML HE~ L0 SE-10 GE - 110 Z2E<10 Spopepp
KADIUM 226 FLI/L $:.73 %10 6416 B:%6  cemew

| s FOLAL 29 2002 291 1471 pp—

; L UGl /ML GE- 10 GL - 10 GF < 10 10  mniw

}

SRR CEIT e [ N ) e L e do7 e -
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WESTERN ENVIRONMENTAL SERVICES & TESTING, INC.
&7 96 WEST LURANIUM RUAD
CASPER, WYOMING 82404
(307) 234-5%11

CLIENT  PETROTOMICS COMPANY

- e e e RN M e e W e e R M R N W R e e e R R e R e e e e e e e e S e e e R S

- e e R e e R R W e e e e e

ANALYZED BY LAB STAFT DATE 03/30/88
e 8C (1715788
LAL = &07-12 &HB7 14 66B7-21 467 -24 487 -31
IDLNTIFICATION " 18080 18083 18092 18096 180746
T.0. 8. MG/L L —L e | e iy > 2996
CHLORIDE (CL) MG/L  eemes - Cmmas meees $3.6
SULFATE (8504) MG/ L ma mmamame R - 2080
ARBENIL (AS) MG/ L (1, 010 O OO0 L Co, Do T S
EARIUM (BA) MG/L 0,087 O, 108 0. 078 OvOBL - ~eniw
CAapMIum (Co) MG/ 0, 01% G 0% 0y 004 a7 -
CHROMIUM (CFO MG/L 0,017 (0, Q0% (0, 00% (0,008 cowme
LEAL (FB) MG/L G075 0, 099 0, O O, 048 cewae
NICKEL (NI) MG/L 1,14 0,43% T 1) G, 38 o8 -
SELENILIM (SE) MGC/L (0 0] Uy 0,2 e 2 L D02 . -
URANTUM (L)) MG/L O, 04% 0 0L0 G014 0,014 couns
RADILUM 226 FCI/L 6,57 1é4.7 1044 13,0 sevwe
¢/~ FPCI/L 0722 1.0 L 100 cuwna
Ll LCI/mi eE~10 sE~J0 <E 10 I N
RADIUM 228 PCI/L 33. % 33 % 16,2 24,8 -
4/ - FCl1/L A 74 297 e 4 D47 “- -
LLD UcCT /ML 9E-10 GL-10 SE~10 GL-10 o
THOR LM 230 FLL/L 4z 443 Lo 14 ‘-
7 K‘Clv’L 1‘.‘ 2.\') .-' ! oo .-
(N el /7ML 1E-8 dE~Y JE % PE-®  sees=s
,-\ i ‘/..’0
25/0




3. LIQUID SAMPLES (CONTINUED)

DATE COLLECTED: January 15, 1988

LOCATION: 5-DC
TYFE OF SAMPLE: Groundsater - Pumped
OCONCENTRATION ERROR ESTIMATE LLD
_RADIONUCLIDE _ («Ci/ml) (uCi/ml ) (uCi/ml)
U-nat 0.09 X 10-°
Th-230 0.00 X 10-¢ + 3.45 X 10 40 X 10-10
+ 0.44 X 100 2 X 1010

+ 3.40 X 10-%

~)
-
S

L

|+
o

.76 X 10-° 1 X 10-°




WESTERN ENVIRONMENTAL SERVICES AND TESTING, INC,
6756 WEST URANTUM ROAD

CASPER, WYOMING L %04
O (307)234-551)

Date @ 04-05-88 Job # : lLab Mo, : 8L-693.1
Client : Petrotomics Company

Addrees : P.O. Box 8509

City : Shirley Basin

State : Wy Zip : 82615

Date Sampled : 1/15/88 Date Submitted : 1/18/88
Submitted By : Hydro Engineering

Attention ! Steve Pfaff

Date Analyzed : 05-05-88 Analyst : LL,SM,JM,GLH,CW

Subject @ S5DC (W18081,W18085)

--------------
..............

Conductivity @25C, UMHO/CM ¢ Not Requested
pH, units : B39
Total Dissolved Solids, mg/l : 18653
Sulfate, mg/1 as S04 10900

. Chloride, mg/l as Cl L 244
Arsenic, mg/]l as As : <0.001
Selenium, mg/]1 as Se  <0.001 LLD
Uranium, mg/1l as U : 0.009 sz=z3=3:
Radium 226, pCi/l P H.B6+0.44 i 2B~
Thorium 230, pCi/l : 0.0043.45 : JE=-9
Lead 210, pCi/l 1 B.2744,.40 : TE-9
Polonium 210, pCi/l P 0.3140.76 : IE=9

(‘ommanta

: ” ,} . ) ’
Ny "’K:/( Lara //‘/L\*A/( »/.7}(/;'

Title

Ab Manager
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DATE: Ist Quarter 1988

LOCATION

Site 1

Site 5

LOCATIONS: Site

EXPOSURE RATE ERROR ESTIMATE
_ fmriqr) — \mr/gr)
12.8 + 2.9
66.0 + 9.1

7800" WNW of where vellowcake drver stack had been located.
Discontinued.
Discontinued.
Discontinued.
2000" NE of where yellowcake dryer stack had been located.
Discontinued.



LLD CALCULATIONS

4066 C. 1 .l

LLD in pCi/units used (V)

(2.22)(E) (RM(V)I(T)

WIIERE:

Cs = BACKGROUND COUNT RATE

T = COUNT TIME (SAME FOR SAMPLE AND BACKGROUND)
i = DETECTOR EFFICIENCY (CPM/DPM)

R = FRACTIONAL RECOVERY

V = SAMPLE SIZE LITERS OF AIR OR WATkEK

GRAMS OF SOIL
KILCGRAMS OF VEGETATION

2.22 = DPM/pCi

Since the LLD is o function of sample velume, counting etlicivney,
rudiochemical yield, ete., it may vary for different sampling and
unalysis procedures. The following are some of the normal values

Uscd .
iintde
s = 0,05 to 0.30 counts per minute

1 50 minutes

b

F = about 0.9

it = mbout 0.9 frequently less in soil and veyetation

1 liter of water

20 drams of soil
air volume taken is usually 174 of volume sampled

vegetntion weight is usually 1/2 of sample provided

LA B




Thtde

Ca z
; s
EAR =
\Y s
s
s
Phire
Cs =
T =2
X 3
R s
\ 2
Putie
{ » - 4
T g
v
R H
Y 2

0.04 t0 0.20 cpm

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

combined recovery and efficiency Irom Th??% tracer varies
greatly frrm 0.02 to 0,20

1 liter of water, or less if high in iron. Tron interferes
and volumes as low as 25 or 50 wl. may be usg |,

1.0 grams soil
air volume taken is usually 1/4 of volume sampled (about 7 x

10¢ L)

1 Lto 2 cpm
100 to 200 minutes

0.25 to 0,33

usually 0.75 to 0.90 but may be Jess for vedetation and
waters high in TDS

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

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

about 0.2 cpm
100 to 200 minutes
0.18 to 0,20

0,5 to 0.8

1 liter of water, iron causes inlLorferrence so smallor
volumes of sumples high in iron arc used, down to about
200 ml .




%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:

XMPC = sample concentration

unrestricted limit

unrestricted limits for air from 10 CFR 20 Appendix B

U nat
Thtae
Ratts
pPb21e

Rnti1

5000 x 10-1¢

80
3000

4000

N

X

1018
]o-ll
10-19
10-9



