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ENVIRONMENTAL SAMPLE DATA

.lst Quarter 1990

PETROTOMICS COMPAhT
Shirley Basin, kT.
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2. AIR SAMPLES

LOCATIONS: Site 1 - 7800' WNW c,f where yellowcake dryer stack had been lacated. Rn-222 only -

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

.

DATE COLLECTED: 1st Quarter 1990
LOCATION: Site 1

CONCENTRATION ERROR ESTIMATE LLD

RADIONUCLIDE fuCi/el) fuCi/ml) (uCi/m!) %MPC

Rn-222 0.70 X 10-9 1 0.16 X 10-9 0.2 X 10-9 23.33

DATE COLLECTED: 1st Quarter 1990
LOCATION: Site 5

CONCENTRATION ERROR ESTIMATE LLD

RADIONUCLIDE (uCi/al) (uCi/ ell (uCi/al) %MPC

U-nat. 0.56 X 10-15 2.0 X 10 19 <0.01

Th-230 0.36 X 10-15 1 0.08 X 10-15 1.0 X 10-16 0.:5

-Ra-226 0.08 X 10-1s .i 0.03 X 10-15 0.2 X.10-17 . <0.01-

Pb-210 0.27 X 10-15 1.0.06 X 10-15 3.0 X'10-16 0.01

~

1.10 X 10-9 :1 0.11.X:10-9 -0.2 X.10-3 36.67'Rn-222
-
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WESTERN
ENVIRONMENTAL
SERVICES AND -

TESTING INC.
! fi75fi West. liraniinn Itnai! 7ti imirrial I) rive, linit I

Casin r, Wyornistg Midi ltvanistairi, Wyornirig M CM) *

307/234 5511 307/7H114t20

l
Client: Petrotomics Company Lab 88: .90-1871 g

Address: P.O. Box 8509, Shirley Basin, WY 82615 y
*

Attention: Steve Pfaff .

1

~Samplo Type : Water Date Sampled :-03-06-90~
Submitted By: Stove Pfaff Date Submitted:- 03-06-90-

nAnclyzed By : TM, JPM, GLH, NB Date Analyzed : 04-26-90: LI

I

Samplo Identification: Mine Shop Well ( W18418 ) i

Dissolved Suspended
<

PQ'rtmeter mg/L Parameter mg/L mg/L*

Total Diss.< Solids 446 Aluminum (Al) < 0.1 -

Tots 1 Hardness (as-CACO 3) 22.0 Arsenic (As) 0.0041

Conductivity e25C, umho/cm 650 Barium (Ba) <0.05
-Sodium-(Na) 144 Cadmium'(Cd) <0.01

; Potassium (K) 3.5 N gmium (Cr) (0.01

Cnicium'(Ca) 3.7 Copper (Cu)= .0.01<

Magnacium (Hg) 3.2 Iron (Fe) <0.03
' Ch l o r i de , ('.'l ) 5.5 Lead (Pb) 0.06
Sulfate-(SO4) 216 Manganese (Mn) <0.014

] ' Carbonate -'(CO3 )
BicGrbonate (HCO3) 112 Mercury (Hg) <0.001

!

~

26.9 Molybdenum (Mo) <0.05
pH,' units- 9.33 Nickel-(Ni) <0.04

.

Boron (B) 0.20 Selenium Se) <0.001
Fluoride (F) 0.62 Uranium (U) 0.004 0.004

'

Nitrcte (NO3'as N) 0.14 Vanadium (V) <0.5-
Ammonia (NH3 as N) 0.39 Zinc (Zn)' . <0.01

,
Dissolved Suspended

)
'

LLD -LLD _ ,

_pCi/L uCi/ml pC i / L - uCi/ml ,

LRtdium 226 1.21 i 0.26 1x10E-10 0.32 * 0.16 1x10E-10
' Radium 228 0.00 t 2.37 2x10E-9 0.00 t 6.14' 2x10E-9'

| Thorium 230' 2.13 t 0.90 1x10E-9 2.53 * 0.94' ~1x10E-9
Losd 210 0.36 t 1.60 1x10E-9 0.17 t 1.80 L2x10E-9
Polonium'210 0.00 t 0.45 1x10E-9 0.12 t 0.62 1x10E-9

j,/ at te

.FAnalyst
in. w, . , ., n,,i ac om.n un a. ,,i.e .,, b i 4.<,.. . a .a -i.,,he 6, the ,b r..r .h. .., .w n4,,ina , a. ,,,.c h i.,. + w >

L _, - "" or egnneens empreemsd repewment the boet Juageeneni of W.atesse Ravirosanental fervwee and Testing. Inc. Weeterie Enrifweneenal assum.e no responsabindy and .ehes an eer,enty or

79prearntatinets, e.pswa.e4 er isngdeed as la the productively, pringee appreimens, s.r pnaAlableeum.e brewevef el .ny ent, gas, ertal, fitnarful, pre.gedy, eek send er any seth.f apgJwalben wir emees.v4tewn edit -

.h ,e this r-e ii a er..si,4 rne n,
~

j
( '- i
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WESTERN .

ENVIRONMENTAL
'SERVICES AND

TESTING INCe
67M West ifraniurn Itaml 76 Imperial lirivt , linit I

*Caspert Wyoming cnl I:vanston, Wyoming cl30
307tm4-5511 - aoiris6420

Client: Petrotomics Company Lab #: 90-1871'

,

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

Attention: Steve Pfaff 1

!

SCmple Type : Water Date-Sampled : 03-06-90

LSubmitted By: Steve Pfaff Date Submitted: 03-06-90-
: Analyzed By : TM, JPM, GLH, NB Date Analyzed : 04-26-90

o

: Sample Identification: Mine Shop Well ( W18418 )

,

Dissolved Suspended.
| Parameter mg/L Parameter mg/L mg/L

Total Diss. Solids 446 Aluminum (Al) <0.1
Total Hardness!(as CACO 3) '22.0 Arsenic (As) 0.004 :i

Conductivity e25.C,-umho/cm 650 Barium (Ba) <0.05 ,

Sodiuml(Na'). 144 -Cadmium (Cd) <0.01 ;
'

Potassium-(K) 3.5 Chromiu;n (Cr ) <0.01
CalciumL(Ca)- 3.7 Copper (Cu) <0.01 .

. Magnesium.(M9) 3.2 Iron (Fe) <0.03 |
!

Chloride (C1) 5.5 Lead (Pb) 0.06

Sulfate (SO4) 216 Manganese (Mn) <0.01
Bicarbonate 1 (HCO3) 112 Mercury (Hg) <0.001 j

'Carbonatei(CO3) 26.9 Molybdenum (Ho) <0.05 q
pH, units' 9.33: Nickel'(Ni)' <0.04 j

_ Boron (B) 0.20 Selenium Se) (0.001 Lj

Fluoride (F). 0.62 Uranium (U)c 0.004 0.004 i

Nitrate- (NO3 c as: N) 0.14 Vanadium (V) <0,5 1

. Ammonia-(NH3 as'N) O'.39 Zinc (Zn) <0.01

!

' Dissolved Suspended

LLD. LLD ,

pCi/L uCi/ml pCi/L uCi/mi
!

? Redi u'm ' 226 1'.21 t'0.26 1x10E-10 0.32 + 0.16 1x10E-10
Radium 228 0.00 t 2.37 2x10E-9 0.00 t 6.14 2x10E-9- .

Thorium 230 2.13 t 0.90 1x10E-9 2.53 + 0.94 1x10E-9 l
Lead:210 0.36 + 1.60 1x10E-9 0.17 + 1.80 2x10E-9

. Polonium 210 0.00 t 0.45 1x10E-9 0.12 t 0.62 1x10E-9

;W M D'
;'

.e
Analyst

the analyme, etenenna er interpretstmas nintained ut the retsatt are leani en edmeristown aml material m inges=1 by the risent fear elume caetimenve amt nefalential une than regs rt han inen maste The

Interpettations er epiteerm eipresa.d repreemt the best jisilgement of Western Environment *I Rerveres amp Ming, lac. Western Envirnamental assumes no ._ intity ami makes an warranty or

representauana, espreened er bni ee.l as to the pristuctivey, pn.go., agerstave, ur gwiefinalilcaron hawever of any enl, g=e, rimal, mem rel, prugerty, eall, nemi er any nther agigacatman er nenretain me hd

wherti the reta et is unal er reled usue 63r am, e.unesi
:i

_
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3. LIQUID.SAMPI.ES (CONTINUED).,

DATE COLLECTED: Starch 5,1990
LOCATION: 1-SC

- [ TYPE OF SAMPLE: Groundwater'- Bailed
t-

-q -

:d CONCENTRATION ERROR ESTIMATE LLD
'

RADIONUCLIDE (uCi/al) (ucilal) (uCi/ml)
+

! -

C-nat 8.80 X 10'8

Th-230 0.59 X 10-S 0.68 X 10-* 1 X 10-9

Ra-226 1.9C X 10-9 1 0.28 X 10-8 1 X 10-10
_.!'
.. '

Ra-228 1. 70 X 10-8 i 1.97 I 10-* 2 X 10-9
.i
: Pb-210 0.67 X 10-9 1.69 X 10-9 2 X 10-9

d
Po-210 0.12 X 10-9 1 0.33 XJ10-9 1 X 10-9

.

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

CONCENTRATION ERROR' ESTIMATE LLD-
R ADIONUCLIDE (uCi/el) (uCi/sl) (uCi/al)

C-nat 216.64 X 10-8

Th-230 0.20 X.10-8 0. 51: X 10-8 8 X 10-ta

Ra-226- 2.85 X 10-9 0'.31 X 10-* 2 X 10- 1')

'Ra-228 4.21 X 10-8 1 2.14'X 10-9 2 X 10-9

Pb-210 1.07 X 10-S 1 2.05 X 10-9 3 X 10-8
,

Po-210. O.21 X 10-8- 'i.O.50 X 10-8 1 X 10-9 3
. .

L.|; ":1 . . _ . m _ . w> g
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WESTERN -

ENVIRONMENTAL -*=

ERVICES: AND' . -

TESTING INC.
G7M West Ilrunium Ihal 70 Imp rial Drive, linit I-

- . Casper. Wynnung Ciul livanston. Wynining 200- .

307f.'.34-5511 :107/789 G420

Lab Number : 90-1870-1Client!-Petrotomics Company _
_

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

Submitted By: Steve Pfaff Date Submitted: 03-06-90
? Analyzed Dy GLH, NO, TM, JPM Date Analyzed : 05-02-90

.

_

T 1 SC ( W18402 )
Sample taken 3-5-90

_

$
_

T mg/l mg/l

J .

p TDS-(Calculated) 1786 Boron-(B) 0.06-'

P ! TOS (Observed) 2029 Cadmium (Cd) <0.01
-

'

' Conductivity 025c,umho/cm 2044 Chromium (Cr) 0.03-
' Tot. Alkalinity (as CACO 3) O Copper (Cu) 0.01.
' Tot.-Hardness (as CACO 3) 1550 Fluoride (F) 0.'46
Sodium (Na, Calculated) 90.0 Iron (Fe) 0.07
Sodium-(Na, Observed) 83.5 Lead (Pb) 0.06
Potassium (K) 11.5 ~ Manganese (Hn) 1.81
Calcium (Ca) 311 Mercury (Hg) <0.001
Magnesium (Mg) 91 Molybdenum (Mo) <0.05
-Chloride (Cl) 88.5 Nickel (Ni) 0.11

- ' Sulfate-(504) 1200 Nitrate (NO3 as-N) 0.61-

. Bicarbonate (HCO3) O Selenium (Se) <0.001
E . Carbonate (CO3) 0 Uranium (U)- 0.013

pH,-Units 4.24 Vanadium (V) <0.5
-

'

-

Aluminum (A1) 13.5 Zinc (7.n) 0.17
~

oAmmonia (NH3 as N) 0.58
E 1 ' Arsenic (As) 0.007

'
- Barium (Ba) <0.05

LLD
pCi/l uCi/ml

Radium 226 1.96 t 0.28 1 x 10 E - 10.

- Radium 228 1.70 i 1.97 2x10E-9

b Thorium 230 0.59 t 0.68 1x10E-9
- n Lead'210 0.67 t 1,69 2x10E-9t

o Polonium 210 0.12 t 0.33 ' 1x10E-9

(ge f ,*t L'
- : e i-

' Analyst
E *

"
_

the analy . opnm,n er mierven.nona e.nt nw m in repict ar w an .6 n .on. .w maters.t .uic.as by the fi : for .n .wiw. mi r tami.i . in r p.fi h e.,A m.i.ie N
_m t ,ro.o .p- ..,r ,, n % at ., w t,r. rn_.o u,,,, re.on.- w t. r,m-~r , i.t, .m n, ..,o ,.

ce _ -- '- espeganni er nrnesel as to th. prehartmty, pgar eterstam er prutitablences Imen.ver of any .et, gas, fu.I, smeneral, preg fty, eall, s.M s, .ny edher awlerstann or e.anneflue eath
'

Wb rIl LhtB ITPort SS 98.'90 or rThet$ spon Iur any fvene"
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%VESTERN !
*

ENVIRONMENTAL !
!'ERVICES AND

TESTING INC. !
67 tic West lininium I:niul 76 Imperial !> rive, tinit I

-
ca.wr, Wyvimine el Ihannon. Wy. mine twin
:107Cis4*ill :10777M64120 ,

i

CliCnt| I atrotomics Company Lab Number : 9L 870-3 i

Address | P.O. Box 8509 Shirley 3asin, WY 86615-8509
AttCntion| Steve Pfaff ,

Submitted By: Steve Pfaff Date Submitted: 03-06-90 .

Analyzed By: GLH, NB, TM, JPM Date Analyzed : 05-02-90 |

' 3 SC ( W18404 ) i

Sample taken 3-5-90 ,

_ . . ~ . -

'

,

mg/l mg,1
,

"
__

'

TDS (Calculated) 6141 Boron (9) <0.05 :

TDS (Observed) 7189 Cadmium (Cd) 0.06
Conductivity e25c umho/cm 6620 Chromium (Cr) 0.03
. Tet. Alkalini ty ( r.s CACO 3) O Copper (Cu) 0.02 :
Tot. Hardness (as CACO 3) 3878 Fluoride (F) 3.03 |
Sodium (Na, Calculated) 467 Iron (Fe) 0.04
S:dium (Na, Observed) 477 Lead (Pb) 0.06
Potassium (K) 41.9 Manganese (Mn) 28.8
Calcium (Ca) 555 Mercury (Hg) (0.001 '

M2gnesium (M9) 600 Molybdenum (Mo) <0.05
Chloride (C1) 430 Nickel (Ni) 0.80
Sulfate (SO4) 3800 Nitrate (NO3 as N) 7.71
Bicorbonate (HCC3) 470 Selenium (Se) 0.002
Carbonate (CO3) 0 Uranium (U) 0.320
pH,+ Units 6.76 Vanadium (V) <0.5 i

Aluminum (A1) 0.3 Zine (Zn) 0.64
Ammonia (NH3 as N) 7.55
ArCOnic (As) <0.001
B0rium (Ba) <0.05

,

LLD j
pCi/1 uCi/mi

,

Radium 226 2.85 + 0.34 2x10E-10*

Radium 228 4.21 t 2.14 2x10F,-9-

Thorium 230 0.20 + 0.51 8x10E-10
Lead 210 1.07 t 2.05 3x10E-9
Polonium 210 0.21 1 0.50 1x10E-9 :

1

!. ro_ , }'*!"p , y Y |/
|

/ // G a v L e *L ' \

C |" Ana1yst ;

i
.

g h h b

M.fjIrft $48185 Of *Il#8688thb 94M ftprF8Fft| LII. blet jtlehlhPMt Of Wreigft h'R*tf4uRNtPhtal PirfTire. Shn) Ig.tehg, |Rt, nesterh Ift. Pntsfhrfb Sa amatpWW. HM Fempede+100tll4% eft | phabra Pe & effant) flf.

ve,wweratausna, espreened er unsdvd as to the gewlesisky, pewee oserauunn. we p*Atandence, hamet er of any esi, ran, eval, mawea' wwwny, e ail. ,ut w any inhet apetratam we red *wetnia ogh
whd the preewt to me.el et tehod utum for seu e.aossi !
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WESTERN *
,

' ' ENVIRONMENTAL
ERVICES AND * '

TESTING INC.
L 67.*di bl Uranium lluail 76 Irnle tal Drive. Unit I

(%per. Wynniing cint Evanhton, Wyntning CLIO *

:107t!.:tM'ill :101/7t M t'.'O

Clicnt| Petrotomics Company Lab Number : 90-1870-4
Address | P.O. Box 8509, Shirley Basin, WY 82015-8509
AttOnt1on| Steve Pfaff
Submitted By: Steve Pfaff Date Subm1tted: 03-06-90
Analyzed By: GLH, NB, YM. JPH Date Analyzed : 05-02-90

4 SC ( W18405 )
Sample taken 3-5-90i

mg/l mg/l

-

TOS (Calculated) 4778 Boron (B) 0.15
TOS (Observed) 5325 Cadmium (Cd) 0.02
Conductivity 025c umho/cm 5080 Chromium (Cr) <0.01
Tot. Alkalinity (as CACO 3) 4.0 Copper (Cu) 0.03
Tot. Hardness (as CACO 3) 2996 Fluoride (F) 2.06 ,

'

Sodium (Na, Calculated) 360 Iron (Fe) <0.03
S:dium (Na, Observed) 342 L.ead (Pb) <0.05
Pstcssium (K) 21.9 Manganese (Mn) 6.20
Calcium (Ca) 513 Hercury (Hg) <0.001
M39nesium (Mg) 417 Molybdenum (Mo) <0.05
Chloride (C1) 482 Nickel (Ni) 0.51
Sulfate (SO4) 3000 Nitrate (NO3 as N) 24.4

Bicarbonate (HCO3) 5.0 Selenium (Se) <0.001
COrbonate-(CO3) O Uranium (U) 0.191
pH, Units' 4.82 Vanadium (V) <0.5
Aluminum (A1) 7.6 Zinc (2n) 0.70
Ammonia (NH3 as N) 0.11
Arconic (As) 0.001
Btrium (Ba) <0.05

LLO
pCi/1 uC1/ml

Radium 226 6.35 1 0.48 1x10E-10.

Radium 228 9.57 + 2.63 2x10E-9
Thorium 230 0.48 t 0.6V 1 x .10 E- 9
Lead 210 2.99 + 2.02 _3x10E-9
Polonium 210 0.37 + 0.48 1x10E-9

f ewhs- , , -

Ana1yst
~
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L WESTERN '

I ENVIRONMENTAL'
ERVICES AND '

*

TESTING INC.
67Mi West Uranium Itnad 76 Imperial Drive. Unit I
Camiu r. Wyomine cial I'vati,itim, Wynming crlo *

ao7et1.r.n :nivle awo

CliCnt; Petrotomics Company Lab Number : 90-1870-5
Address | P.O. Box 8509, Shirley Basin, WY 82615-8509
AttCntion' Steve Pfaff

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

4 SC ( W18406 )
sample taken 3-5-90

mg/l mg/l

TOS (Calculated) 21458 Boron (B) <0.05
TDS (Observed) 25331 Cadmium (Cd) 0.12
C:nductivity e25c umho/cm 12000 Chromium (Cr) 1.97
Tot. Alkalinity (as CACO 3) O Copper (Cu) 1.15
Tot. Hardness (as CACO 3) 5400 Fluoride (F) 0.95
S dium (Na, Calculated) 1553 Iron (Fe) 1303
Sodium (Na, Observed) 418 Lead (Pb) 0.24
P:tCssium (K) 4.0 Manganese (Hn) 86.8
Colcium (Ca) 439 Hercury (Hg) <0.001
M gnesium (Mg) 1046 Molybdenum (Mo) <0.05
Chloride (C1) 348 Nickel (Ni) 3.74
Sulfate (SO4) 16600 Nitrate (NO3 as N) 0.43
Bicarbonate (HCO3) O Selenium (Se) 0.155
Carbonate (CO3) 0 Uranium (U) 20.1
pH, Units 3.27 Vanadium (V) 12.0
Aluminum (A1) 1013 Zinc (Zn) 9.65
Ammonia (NH3 as N) 286
Arcenic (As) 0.002
B2rium (Ba) <0.05

LLD
pCi/1 uCi/mi

Radium 226 1.11 * 0.20 1x10E-10.

Radium 228 0.28 * 0.16 2x10E-9
Thorium 230 1413 + 112 5x10E-8
Lead 210 0.07 + 3.41 4x10E-9
Polonium 210 0.12 t 0.95 2x10E-9

/ - # /*

-r , , , 7' ' /.. n [. r,& c,4 G *'t -
_

'4
' Analyst

,
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~4 . Lic111D SAMPLES (CONTISTED)

i

DATE COLLECTED: March 5, 1990'
, LOCATION: 39-SC
$ TYPE OF SAMPLE: Grcundwater - Bailed

}. CONCENTRATION ERROR ESTIMATE LLD
RADIONUCLIDE fuCi/al) (uCi/si) (uCi/al)-

;

U-nat 67.02 X 10-9
'

Th-230 0.53 X 10-? i 0.51 X 10-9 8 X 10-19

Ra-226 2.33 X 10-* 0.29 X 10-9 1 X 10-Ia
i

Ra-228 1.78 X 10-8 i 2.77 X 10-? 2 X IC-?

Pb-210 4.04 X 10-9 i 2.21 X 10-? 3 X 10 '

Po-210 0.44 X 10-9 1 0.62 X 0-9 2 X 10-?
,

DATE COLLECTED: March 5, 1990
LOCATION: 40-SC
TYPE OF SAMPLE: Groundwater - Bailed

CONCENTRATION ERROR ESTIMATE LLD
RADIONUCLIDE (uCi/al) (uCi/sil fuci/el)

U-nat 1.35 X 10-9

Th-230 1.07 X 10-9 2.64 X 10-9 9 I 10-30

Ra-226 0.87 X 10-? 1 0.18 X 10-? 2 X 10-1"

Ra-228 1.80 X 10-S 1 2.64 X 10-9 2 X 10-9

Pb-210 0.31 X 10-? i 1.49 X 10-9 2 X 10-9
,

Po-210 0.09 X 10-8 1 0.37 X IO-S 1 X 10-9

_ . _ -. _.
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WFSTERN '
i

ENVIRONMENTAL ;
ERVICES AND ' ''

TESTING INC. ;

C?5fi West Uranium lhuul 7(i imielial Drive. IInit I |C.uper. Wyoming C'Of Evanston, Wyoming K''I:. 10 *

:Wl7Cl4 5511 :Wl?/7H'Lii120
i

Client | Petrotomics Company Lab Number : 90-1870-6 |

Addressi P.O. Box 8509, Shirley Basin, WY 82615-8509 |
Attention' Steve Pfaff I

!

Submitted By: Steve Pfaff Date Submitted: 03-06-90 ;

. Analyzed By: GLH, NB, TM, JPM Date Analyzed : 05-02-90 |
\-

39 SC ( W18407 )
Sample taken 3-5-90

,I
|

|

mg/l mg/l
,

.

TDS (Calculated) 3065 Boron (B) 0.13 i

TOS (Observed) 3359 Cadmium (Cd) 0.02 '

Conductivity 925c umho/cm 2970 Chromium (Cr) (0.01 !
Tot. Alkalinity (as CACO 3) 4.0 Copper (Cu) 0.03 t

Tot. Hardness (as CACO 3) 2077 Fluoride (F) 1.88 |

iSodium (Na, Calculated) 135 Iron (Fe) 0.04
Sodium (Na, Observed) 97.1 Lead (Pb) <0.05 i

'Potassium (K) 14.1 Manganese (Mn) 2.56
Calcium (Ca) 458 Mercury (Hg) (0.001
M gnesium (Hg) 227 Molybdenum (Ho) <0.05
Chloride (C1) 66.6 Nickel (Ni) 0.35

_ Sulfate (SO4) 2200 Nitrate (NO3 as N) 3.18-
Sicarbonate (HCO3) 5.0 Selenium (Se) (0.001 ,

COrb0 nite (CO3) 0 Uranium (U) 0.099
'

pH, Units 4.86 Vanadium (V) <0.5
Aluminum (A1) 5.0 Zinc (Zn) 0.39
Ammonia (NH3 as N) <0.10
Arcenic (As) 0.001
B0rium (Ba) <0.05 t

i

LLD
pCi/l uCi/ml

Radium 226 2.33 t 0.29 1x10E-10
Radium 228 1.78 + 2.77 2x10E-9
Thorium 230 0.55 t 0.54 8x10E-10

- Lead 210 4.04 t 2.21 3x10E-9
'

Polonium 210 0.44 f 0.62 2x10E-9

< .

, u. / e
, , . , . y

,

Analyst

a, ,... ...,,,, a.... ....,,i ,i n.. i us . ni6a..e.. ...a. ., n.6.i..,is,mc i.,. . v
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*V'ESTERN
ENVIRONMENTAL

-|SERVICES AND -

TESTING INC. ;

G7M Wert (Inmium limil hi Imiw rial Drive. Iinit I .

* i(kn..r. Wy..innie useit 1:vanann. Wy.. nine x ani
:unstisii wn/7xti cI;xi

:Clicnt| Petrotomics Company Lab Number : 90-1870-7 i

Address | P.O. Box 8509, Shirley Basin, WY 82615-8509 j
AttOntion! Steve Pfaff

,

Submitted By: Steve Pfaff Date Submitted: 03-06-90 |
Analyzed By: GLH, NB, TM, JPM Date Analyzed : 0:i-02-90 |

40 SC ( W18408 )
Sample taken 3-5-90 ;

I
mg/l mg/l

.

TOS (Calculated) 1805 Boron (B) 0.06 l

-TDS (Observed) 1922 Cadmium (Cd) <0.01
Conductivity e25c,umho/cm 2170 Chromium (Cr) <0.01
Tot. Alkalinity (as CACO 3) 144 Copper (Cu) <0.01 |
Tot. Hardness (as CACO 3) 1156 Fluoride (F) 0.15 1

Sodium (Na, Calculated) 112 Iron (Fe) 0.04 ]
Sodium (Na, Observed) 101 Lead (Pb) (0.05
Potossium (K) 23.1 Hangl.1ese (Mn) 0.04
Calcium (Ca) 323 Mercury (Hg) <0.001 J

M2gnesium (Mg) 85 Molybdenum (Ho) <0.05 :

Chloride (C1) 137 Nickel (Ni) 0.09
Sulfate (SO4) 1050 Nitrate (NO3 as N) 1.02
Biccrbonato (HCO3) 175 Selenium (Se) <0.001
C0rbonate (CO3) 0 Uranium (U) 0.002
pH, Units 7.20 Vanadium (V) (0.5
Aluminum (A1) (0.1 Zinc (Zn) <0.01
Ammonia (NH3 as N) 0.25
Ar00nic (As) 0.001
Berium (Ba). <0.05

,

LLD
poi /l uCi/ml

Radium 226 0.87 i 0.18 2x10E-10
Radium 228 1.80 * 2.64 2x10E-9
Thorium 230 1.07 + 0.62 9x10E-10-
Lead 210 0.31 1 1,49 2x10E-9-

Polonium 210 0.09 t 0.37 1x10E-9

Mb1-t,

| ' Analyst
i

o. w, n w w, n, n .in. .nv.6 4 ai a.i t,no.nna nyo .i rw. ..a ..ai u..oi,ih.,,,nha. w a.rie
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3. ' LIQUID SAMPLES (CONTINUED) ' _' 6~ :'

- :

DATE COLLECTFD: n nh !. 19 F '

r

,
' LOCATION: *1-3C
TYPE OF SAMPLE:'- 3rcunS ster - Exiled

:

CONCENTRATION- ERROR ESTIMATE LLD
RADIONUCLIDE f uci/ ell' (uci/ ell' (uCi/ ell

*?-na: 1C!.19 I 10-?:'

Th-200 .00 X 10-9 1 0.42 X 10-S. L7 I 10-18^

,

Ra-206 0.67 I 10-9 i 7.16 X 10-? I X 10-to

Ra-22i 1.0G'X 10-9 i 2.58 X IO-?- 2 X 10-91

Pb-210 1.17 X.10-9 1 1.89 X 10-? 2 X 10-?
,

i Po-210 0.19 X 10-9 1 0.44 X-10-5 1 X 10-9

:

DATE COLLECTEDi-- March 3+ 192'O
LOCATION:- 42-SC
TYPE OF SAMPLE: Ground -ster - Bailed

.-

CONCENTRATION ERROR ESTIMATE' LLD
RADIONUCLIDE (uCi/el) fuCi/ ell (uCi/el)-

U-nat 1855.00 X 10-9

Th-230 3058.00 X 10-? 1150.00 X.10 *' 300 I.10-t*~

Ea-2^6 ".33 X 10-S- 1 0.31 X 10-? 3 X 10-1*

i- Ra-228 28'. M 'X 10-9 i 4.00 X 10-9- 2 X'10-8

Pb-210 1.11.X 10-8 .i 3.25 X.10-? 4 X'10-'
,

I
'

i 0.90 X 10-9 ' 2 XL10-1Pu-210 0.27 X 10-'
-

.

a

- ,- . i-.--. ,.-. ,,,-.,4,,,-._. , - ..~r .,... A ,.. - - -.- m ,. .- - - --.-. -. ... _ . -.e. _. .,, , _ . . , , , , --.r , , , . . . _ - -.-.v. , . .--~.m-s-
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WESTERN>

ENVIRONMENTAL .

ERVICES AND *

TESTING INC.
67.".ri W,wi iinininm Itnwl ir. linterial liriv..,11 nit I

'(%:vr. Wyoming call I;ranaton Wy.innne x 'un
:mr.'ai tiit i :no7/7w.i nt:0

*

Clicnt' Petrotomics Company Lab Number : 90-1870-8
Address! P.O. Box 8509, Shirley Basin, WY 82615-8509
AttOntion' Steve Pfaff

,

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

41 SC ( W18409 )
Sample taken 3-5-90

mg/l mg/l

TOS (Calculated) 2164 Boron (B) 0.11
.TOS Observed) 2437 Cadmium (Cd) <0.01
con.,uctivity 025c,umho/cm 2630 Chromium (Cr) <0.01
Tot. Alkalinity (as CACO 3) 203 Copper (Cu) 0.01
Tot. Hardness (as CACO 3) 1428 Fluoride (F) 0.22
Sodium (Na, Calculated) 137 Iron (Fe) <0.03
Sodium (Na, Observed) 136 Lead (Po) (0.05
Potassium (K) 7.4 Manganese (Mn) 0.05
Ccicium (Ca) 462 Mercury (Hg) <0.001
Magnesium (Mg) 67 Molybdenum (Mo) (0.05
Chloride (Cl) 290 Nickel (Ni) 0.06
Sulfate (SO4) 1080 Nitrate (NO3 as N) 2.96
Bicarbonate (HCO3) 248 Selenium (Se) 0.001
COrbonate (CO3) 0 Uranium (U) 0.244
pH, Units 7.11 Vanadium (V) <0.5
Aluminum (Al) <0.1 Zinc (Zn) <0.01
Ammonia (NH3 as N) (0.10
Arcenic (As) 0.003
BOrium (Ba) <0.05

LLD'
pC1/1 uCi/ml

Radium 226 0.67 i 0.16 1x10E-10
Radium 228 1.06 + 2.58 2x10E-9
Thorium 230 0.00 t 0.42 7x10E-10
Lead 210 1.17 i 1.89 2x10E-9
Polonium 210 0.19 i 0.44 1x10E-9

''f.aY'|Y! 'fn,_

i /

h ', Analyst

i 6 w. . .,... . . n .. . i x. .. ..n .,, i .,i 4 .. . . i u -,,s . , .n., n . 4 4.., . i . . , , ,,,,i n.,,i,a,. .,, i .. n,,. . ..,, i . . i n,
.

I f3 w OstWH 88M 90,WW.M 99| EFT.PHL ist. N9% JtaliffRtP.IL Gd NP.iPP% h,R 5MIRlltFAL.! MF% W '. .ftd TFglafig, |gg % p.|prg $ g..f shHtefttel .e.liftty. ft.s fye|steh.siedet t . i gh.hes St , . .Ft.ftLJ .W

e.,ee.at.ime . e.,* d w , died e. i the ,ri.twi..a v, inw e nier i . w ye ra.iar h. nn at y t n . not n.c.t p,,,ien,. ..si w , e n , . pia.c... w e . .. .a h

. s.,+ is i ., i ... s., . ...



^ ^ ^ '

\-..L , , . - . . _. . .

e

WESTERN
ENVIRONMENTAL

ERVICES AND i
~

TESTING INC. I
fiit.r, We,it Ifr:m um Rui Tri Imperial Drive. (Init i j,

(%per. Wy.9mrg ent Ihn t..n Wy...nmg cm
:Luicli f." 11 :gr/rl8'.e 4',1;'u

Client | Petrotomics Ce,mpany Lab Number : 90-1870-9
Address | P.O. Box 85C9, Shirley Basin WY 82015-8509
Attention | Steve Pfaff

!

Submitted By: Steve Pfaff Date Submitted: 03-06-90 )
' Analyzed By: GlH. NB, TM, JPM Date Analyzed : 05-02-90 ;

i
1

42 SC ( W18410 ) )
Sample taken 3-5-90

!

mg/l m9/1 |
9

TOS (Calculated) 4737 Boron (B) <0.05 |
TDS (Observed) 5241 Cadmium (Cd) 0.03 -

Ccnductivity e25c,umho/cm 4800 Chromium (Cr) 0.53 *

Tot. Alkalinity (as CACO 3) O Copper (Cu) 0.27 i

Tot. Hardness (as CACO 3) 1910 Fluoride (F) 0.77 ;
Sodium (Na, Calculated) 398 Iron (Fe) 52 '

Sodium (Na, Observed) 122 Lead (Pb) 0.06
Potassium (K) 5.0 Manganese (Mn). 20.8
Calcium (Ca) 433 Hercury (Hg) (0.001

7

Magnesium (Mg) 203 Molybdenum (Ho) <0.05 ;

Chloride (Cl) 139 Nickel (Ni) 0.72 *

Sulfate (SO4) 3560 Nitrate (NO3 as N) 0.38 i

Bicarbonate'(HCO3) O Selenium (Se) <0.001
Carbonate (CO3) 0 Uranium (U) 2.74
pH, Units 3.52 Vanadium (V) 0.90
Aluminum (A1) 115 Zine (2n) 1.45
Ammonia (NH3 as N) 108 '

Arcenic (As) <0.001
Burium (Ba) <0.05

LLD
pCi/1 uCi/mi

Radium 226 2.53 i 0.31 3x10E-10-
Radium 228 28.9 1 4.0 2x10E-9
Thorium 230 3058 t 152 3x10E-8

4.11 t 3.25 4x10E-9Lead 210 -

Polonium 210 0.27 t 0.90 2x10E-9
|

'

j;
1

( tt.11~~
, , .

m

Analyst

!
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V MENTAL
SERVICES AND -

TESTING INC.
67fdl West Uranium Road 7f's imperial Drive. Unit I

*Cwer r, Wy.. ming cut I:vmmton, Wy.. ming em
:m7ta4211 :m7nsG4m

Clicnt| Petrotomics Company Lab Number : 90-1860-1
Address | P.O. Box 8509, Shirley Basin, WY 82615-8509
Att:ntion| Steve Pfaff
Submitted By: Hydro Engineering Date Submitted: 02-27-90
An31yzed By: TM, GLH, JPM Date Analyzed : 04-04-90

Well 43SC
Sample taken 2-27-90

mg/l mg/l
- _ _ _

.TDS (Calculated) 20545 Boron (B) 0.12

TDS (Observed) 24292 Cadmium (Cd) 0.10
C:nductivity 925c umho/cm 12090 Chromium (Cr) 2.15
Tot. Alkalinity (as CACO 3) O Copper (Cu) 1.13
Tot. Hardness (as CACO 3) 6250 Fluoride (F) 0.74
Sodium (Na, Calculated) 1311 Iron (Fe) 1186
Stdium (Na, Observed) 397 Lead (Pb) 0.33

Pottssium (K) 3.7 Manganese (Mn) 73.4

Colcium (Ca) 458 Mercury (Hg) (0.001
Magnesium (Mg) 1003 Molybdenum (Mo) 0.07
Chloride (C1) 343 Nickel (Ni) 2.74
Sulfate (SO4) 15100 Nitrate (NO3 as N) 0.20
Biccrbonate (HCO3) O Selenium (Se) 0.147
Ccrbonate (CO3) 0 Uranium (U) 13.3
.pH, Units 2.92 Vanadium (V) 12.3
Aluminum (Al) 921 Zine (Zn) 9.84

Ammonia (NH3 as N) 233
Arconic (As) 0.001
B3rium (Ba) <0.05

LLD
pC1/1 uCi/ml i

Radium 226 1.56 i 0.25 2x10E-10
Radium 228 1.77 1 2.70 1x10E-9
Thorium 230 4280 i 68 1x10E-8
Lead.210 3.27 1 4.15 4x10E-9

iPolonium 210 0.78 1 0.95 2x10E-9

fY%W v _

nalyst

t _ _ _ _ _ . _ .th _ . _ _ - _ _,. d.,th. _ .h_ . .nd t _ _ _
latoryrstatisme er opsvuons cape,emed repreerst the he.t jedesnent of Westem F.nverenmenW liervres and Testing, Inc. Western F.newonmental annumee no reepanakhty amt mahr. ne wareenty er

repreewanatanna, espreened er impled as to the produttivny, prope opratmas, or profitablences however of any al, ran, enal, minera!. gweprty, mall, mand er any other oppler. Lum er cannectse eith

t beh this evenet h emed se volwd mean fue ant tvanna

_ . _ . _ - _ _ - _ _ - - - . _ _ _ _ ~_. _ ._ _ . . . _ ._.-_a
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'WESTERN
ENVIRONMENTAL
SERVICES AND i

*

TESTING INC. '

67M West Uranium hart 76 Imperial Drive. Unit I
'Car.per Wyoming x.w.l I'vanston. Wyoming 210

307Cll-Tall 3074X N W O

CliCnt| Petrotomics Company Lab Number : 90-1870-10
Address' P.O. Box 8509, Shirley Basin, WY 82615-8509
AttOntion| Steve Pfaff

|

Submitted By: Steve Pfaff Date Submitted: 03-06-90 ,

'AnGlyzed By: GLH, NB, TM, JPM Date Analyzed : 05-02-90 |

|

i

44 SC ( W18411 ) )
Sample taken 3-5-90 !

!

I

mg/l mg/l

l
1TOS (Calculated) 17897 Boron (B) <0.05

TDS (Observed) 22399 Cadmium (Cd) 0.09
Conductivity e25c umho/cm 13200 Chromium (Cr) 1,20

,

Tot. Alkalinity (as CACO 3) O Copper (Cu) 0.62 I
Tot, Hardness (as CACO 3) 3967 Fluoride (F) 0.66 '

Sodium (Na, Calculated) 1147 Iron (Fe) 1632 i
Sodium (Na, Observed) 346 Lead (Pb) 0.22 ;
POtOssium (K) 19.5 Manganese (Hn) 84.3
C31cium (Ca) 277 Mercury (Hg) <0.001
M gnesium (Mg) 796 Molybdenum (Mo) (0.05
Chloride.(C1) 323 Nickel (Ni) 3,14

Sulfate (SO4) 13500 Nitrate (NO3 as N) 0.51
Biccrbonate (HCO3) 0 Selenium (Se) 0.145
Carbonate (CO3) 0 Uranium (U) 4.15
pH, Units 2.82 Vanadium (V) 5.4
Aluminum (A1) 764 Zine (2n) 6.77
A.mmonia (NH3 as N) 239 ;

ArCOnic (As) 0.001
BOrium (Ba) (0.05

'

LLD'
pCi/1 uCi/ml

Radium 226 0.38 t 0.12 1x10E-10
Radium 228 4.35 t 2.14 2x10E-9
Thorium 230 1029 t 68 3x10E-8

- Lead 210 1.81 t 3.33 4x10E-9
Polonium 210 0.45 t 0.89 2x10E-9

,. i ? Y a
,

Analyst

ih. ir.., es - ne,,i . .a . a. ,,,.e,i .,, 6 e. . e n.ie .a i.,w .e.ci+ n., iw ei rei, . w . ,ie .., . i na.. i i, o.. .,s u m.w. n
fntMpeTLSLpests GF fq.hhlt. Pl$sritter.f fegereerat the ler.t Jqsdgry#neM ts| Wp.Left bGvlFNtfhtetLAI Mtr9e &Ftt| IF.Lang efte, Weelfft IGyttesninpftt&| Essenethe. hh STeptenna,islit y aftrl fh3hr. nee 5 Sffuat F *'t

F.,W9eflLettunm. tt$iftsestl e|F istegderal as le Lfle garendesettttt), gdesget egetsteests, est gare*0talele ftr.a Iisswe.cf tel efty ess' gem, Del, Ineserfal. gersagerty, e 34, sand ear pfey asihet algderatsnn er e enserrtese e a ha

He4 th. 99,=d% se o.rul at reisest spe Iwe any eva=m
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*WESTERN ,

ENVIRONMENTAL
ERVICES AND *

TESTING INC.
67T.G West Uranium Road . 7G Imperial Drive, Unit i

*Nper. Wyoming 2101 Ikunston. Wyuaning 200
:107/334 4511 :107/7tMt20

Clicnt' Petrotomics Company Lab Number : 90-1870-11
Address! P.O. Box 8509, Shirley Basin, WY 82615-8509
AttCntion' -Steve Pfaff

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

45 SC ( W18412 )
Sample taken 3-5-90

mg/l mg/l
!

TDS (Calculated) 21255 Boron (B) (0.06
TDS (Observed) 27642 Cadmium (Cd) 0.07 *

Canductivity 925c,umho/cm 13900 Chromium (Cr) 0.77 -

TCt. Alkalinity (as CACO 3) O Copper (Cu) 0.06
: Tot. Hardness (as CACO 3) 6412 Fluoride (F) 1.02 6

Sodium (Na, Calculated) 1079 Iron (Fe) 1805
Sodium (Na, Observed) 477 Lead (Pb) 0.22
Pottssium (K) 22.5 Manganese (Mn) til

Calcium (Ca) 239 Mercury (Hg) <0.001
Magnesium (Hg) 1413 Molybdenum (Mo) <0.05 t

Chloride (C1) 352 Nickel (Ni) 4.90 ;

Sulfate (SO4) 16000 Nitrate (NO3 as N) 0.38
Bicarbonate (HCO3) O Selenium (Se) 0.047
Carbonate (CO3) 0 Uranium (U) 0.671 ,

pH, Units 3.51 Vanadium (V) 3.3
,

Aluminum (A1) 881 Zine (Zn) 5.38 :

Ammonia (NH3 as N) 65.6 *

Arc nic (As) (0.001 ;

Barium (Ba) <0.05

LLD
PCi/1 uCi/mi

i

Radium 226 3.89 + 0.35 1x10E-10
Radium 228 43.7 t 5.1 2x10E-9 .

Thorium 230 692 + 37 2x10E-8
- Lead 210 2.31 t 4,00 4x10E-9

Polonium 210 0.12 1 1.13 2x10E-9
,

$ n. wr e .1

| r -

Analystr

i6. ir n .,,.w d . . . n. a a .i. ..a m . a pi.i o ,in,,6, l . ..,i ... i r. . in.. . 6 i nn a n
Spelef,8vtete.se er egeneurs e.prye.sd typrvernt th. beet Jmigrenernt af Weetern $.m nutmsetal Hefveres tend Te. tant, hr W,. tern Enverenmental assumre an tvegestnehilny anal m.he. nu e art.aty er
.1,-. -" . 9.pfW458d .t MUltidled 8. le (lit PF90ter%ept y, garagart . girt.Luands. .it prqtfH.ble.tegn lasservet auf ant ##k F.4. f'tel. Gn.fw*P.I. $W#lefly t 4E 8.nEl IRP .ny milef Al858IW844#n GIF fuensewlean g ILb

etne6 the epp.nt s u.ed or rehad spas for any resen
'
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i

WESTERN !
*

ENVIRONMENTAL i

!SERVICES AND '

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

Casper, Wyoming 83104 Evanston, Wyoming Ks30 *

307/234 4511 307/789 4420

011cnt! Petrotomics Company Lab Number : 90-1860-2 '

Address | P.O. Box 8509, Shirley Basin, WY 82615-8509
AttOntion! Steve Pfaff

L

Submitted By: Hydro Engineering Date Submitted: 02-27-90 |

Analyzed By: TM, GLH, JPM Date Analyzed : 04-04-90 |

Well 49SC f
Sample taken 2-27-90 [

-
-

;

mg/l mg/l
;

.

TOS (Calculated) 9053 Boron (B) 0.06
TDS (Observed) 10756 Cadmium (Cd) <0.01
C:nductivity e25c.umho/cm 81755 Chromium (Cr) <0.01
ToteAlkalinity (as CACO 3) O Copper (Cu) 0.02

Tot. Hardness (as CACO 3) 5353 Fluoride (F) 4.''
Sodium (Na, Calculated) 332 Iron (Fe) J ,

'

Sodium (Na, Observed) 448 Lead (Pb) L s

Potcasium (K) 28.8 Man 0anese (Mn) 67.6 ,

Calcium (Ca) 529 Mercury (Hg) <0.001
M;gnesium (Hg) 986 Molybdenum (Mo) <0.05
Chloride (C1) 428 Nickel (Ni) 0.79

'
Sulfate (SO4) 6366 Nitrate (NO3 as N) 0.09
BicOrbonate (HCO3) 26 Selenium (Se) 0.021 ,

Carbonate (CO3) 0 Uranium (U) C.054
pH, Units 5.04 Vanadium (V) <0.2
Aluminum (A1) 5.3 Zinc (Zn) 0.12
Ammonia (NH3 as N) 5.85 '

ArOCnic (As) <0.001
'

Barium (Ba) <0.05

LLD
pCi/1 uCi/ml

Radium 226 6.43 i 0.49 1x10E-10
Radium 228 45.7 i 8.9 1x10E-9
Thorium 230 0.00 1 2.0 4x10E-9
Lead 210 1.97 1 2.22 4x10E-9--

Polonium 210 0.39 1 0.92 .2x10E-9

5 t/, - ff(1

, ,
Analyst

the eselysen, opemens se lateqiretataans euntamed in the repr* are beard on eteervataws asul maneral sups 4wd by the etwat for wbme enciveive asui rar#wlential one the repet has been numic.11e

N. er spuuere espreened represeed the beni hadgement of Western Enverenaiental Servrea ami Testmg, Inc. Western Environsnental samumes no respannibihty asui snakes no warranty or
,

repressetetamen, espreensd er 6mpfwd as to the predettevity, provee mperstiinu, er prontablennu however of any oil, tu, esel, mwersi, pruterty, eeu, antal or any other appleretse er venarrtum wah

where the revert ti used er rehed usma for any reeman

, - . . . . .. , . . , . ,. . . . _ , . - . - - . . - ,. - , . - . , - , . - - .-
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WESTERN ;

ENVIRONML'NTAL
ERVICES AND |

*

TESTING INC. i

67M West Uranium floatl 76 Imperial Drive. Unit I |
*

Camer. Wynming K'tbl lhanston, Wyoming R.P.no j
307''rJ4-Mi i :107/781641 3 i

j

;Clicnt| Petrotomics Company Lab Number : 90-1870-12 |
Address! P.O. Box 8509, Shirley Basin, WY 82615-8509 |

AttCntion| Steve Pfaff i

|
Submitted By: Steve Pfaff Date Submitted: 03-06-90 |

Analyzed By: GLH, NB, TM, JPM Date Analyzed : 05-02-90
1

|

51 SC ' ( W18413 ) I
Sample taken 3-5-90 )

i
i

!

mg/l mg/l

TDS (Calculated) 23560 Boron (B) 0.07 |
-TDS-(Observed) 28813 Cadmium (Cd) 0.07

'

Conductivity e25c umho/cm 13700 Chromitam (Cr) 0.12
Tot. Alkalinity (as CACO 3) O Copper .Cu) 0.05 !

Tot. Hardness (as CACO 3) 6129 Fluoride (F) 1.36
Sodium (Na, Calculated) 1528 Iron (Fe) 2590 i

Sodium (Na, Observed) 485 Lead (Pb) 0.24
PotOssium (K) 46.2 Manganese (Hn) 120
Calcium (Ca) 281 Hercury (Hg) (0.001

,

M2gnesium (Mg) 1319 Holybdenum (Mo) (0.05
Chloride (C1) 358 Nickel (Ni) 4.65

'

'Sulfate (SO4) 17600 Nitrate (NO3 as N) 0.32
Ciccrbonate (HCO3) O Selenium (Se) 0.041
C2rbonate (CO3) 0 Uranium (U) 0.103 't

pH, Units 3.47 Vanadium (V) 0.6
Aluminum (Al) 771 Zinc (Zn) 9.48 ;

Ammonia (NH3 as N) 110
ArOOnic (As) 0.002

'

*

BCrium (Ba) (0.05

LLO ;

pCi/1 uCi/mi

Radium 226 33.0 * 1.0 1x10E-10
'

Radium 228 57.9 i 6.0 2x10E-9
Thorium 230 18.5 + 4.2 5x10E-9 ,

Lead 210 3.16 t 2.97 4x10E-9-

Polonium 210 0.33 1 1.01 2x10E-9

'k , - / Ncn ev_

p

Ana1yst
,.

. o. , . , ai.a.i t. n % , . , . . ...e . . .w . . w . .. .. .w n.or . .o ,, n.,.c . w i w

$R0 6 &WWW $18th00NWD M th9 M hfTlHPin 48 UfatPFft bM.tFRitHtPRL&l Mye. 3M Tet(ting, |ltr. %pelpft In.trttfentretM t.elN. Its fragmenaq$telgly gets| gngbbe 9th 9 4.T3Rtf tif
,

f9pMaphlatauft,94|.ft Pd IIP GHigdged 34 le the gitaalette.My, hqtrf tegnettle.enn. *W partofftelal 'ttest lkatt e.et el en) tal g.a. rea.1, fueseft) ,ertg.*F1b m .ll, ii.ful r say t.iliet kJg.4.r tte 4.F hsfe.g.eleneet t Ebt e
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WESTERN
ENVIROA' MENTAL

ERVICF3 AND -

TESTING INC.
67M West !!runium Roatl 70 Irnierial Drive, linil I
Casper. Wyoming Chi I;vanston. Wynining 200 *

307CiM*>I1 307/7MMM

Client' Petrotomics Company Lab Number : 90-1870-13
Address | P.O. Box B509, 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

,

;

53 SC ( W18414 )
Sample taken 3-5-90

mg/l mg/l
'

;.

TDS.(Calculated) -4279 Boron (B) 0.13 |

TOS (Observed) 4779 Cadmium (Cd) 0.02
Conductivity e25c umho/cm 3710 Chromium (Cr) <0.01
Tct. Alkalinity (as CACO 3) O Copper (Cu) 0.04
Tot. Hardness (as CACO 3) 3017 Fluoride (F) 1.49 ,

Sodium (Na, Calculated) 151 Iron (Fe) 0.28 ;

Sodium (Na, Observed) 114 Lead (Pb) <0.05 ,

Potassium (K) 17.6 Manganese (Mn) 8.05 i
Calcium (Ca) 513 Mercury (Hg) <0.001
Magnesium (Mg) 422 Molybdenum (Mo) (0.05 .

Chlorido (Cl) 62.3 Nickel (Ni) 0.35
,

Sulfate ( SO4 ). 3150 Nitrate (NO3 as N) 13.7 -

Bicarbonate (HCO3) O Selenium (Se) (0.001
Carbonate (CO3) 0 Uranium (U) 0.219 |
pH, Units 4.48 Vanadium (V) <0.5
Aluminum (A1) 7.4 Zinc (2n) 0.54
Ammonia (NH3 as N) 1.20
Arconic (As) <0.001
Borium (Ba) (0.05

LLD
pCi/1 uCi/ml

Radium 226 11.7 1 0.63 1x10E-10
Radium 228 16.4 1 2.8- 2x10E-9,

Thorium 230 3.91 1 0.65 7x10E-10'

Lead 210 2.47 t 2.11 3x10E-9 ;

Polonium 210 0.40 t 0.36 2x10E-9
,

_
e ( f* * #

M

Analyst
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WESTERN
ENVIRONMENTAL

ERVICES AND |
*

TESTING INC. .

07M West Uninium Itaml in imm rial Dnve. Unit I *
Camm r. M yoming cut 1:vanxion. Wyoming N21t10

,

l'.07CLI.Mll 307/7814M20

i

Client | Petrotomics Company Lab Number : 90-1870-14 '

Address | P.O. Box 8509, Shirley Basin WY 82615-8509
Attention | Steve Pfaff
Submitted By: Steve Pfaff Date Submitted: 03-06-90 ,

Analyzed By: GLH, NB, TM, JPM Date Ar.alyzed : 05-02-90 j

54 SC ( W10415 )
Sample taken 3-5-90

mg/l mg/l :

-
,

TDS (Calculated) 10535 Boron (B) 0.06 i

TDS (Observed) 12626 Cadmium (Cd) 0.04
Conductivity e25c umho/cm 83JJ Chromium (Cr) 0.53
Tot. Alkalinity (as CACO 3) O Copper (Cu) <0.01

. Tot. Hardness (as. CACO 3) 4200 Fluoride (F) 3.08
Sodium (Na, Calculated) 806 Iron (Fe) 628
Sodium (Na, Observed) 452 Lead (Pb) 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 (Cl) 378 Nickel (Ni) 1.33
Sulfato (SO4) 7000 Nitrate (NO3 as N) 0.29
Biccrbonate (HCO3) O Selenium (Se) 0.066

.COrbonate (CO3) 0 Uranium (U) 0.006
pH, Units 4.11 Vanadium (V) <0.5

. Aluminum (Al) 220 Zine (2n) 0.04
Ammonia (NH3 as N) 23.7
Arcanic (As) <0.001 i

Barium (Ba) <0.05

LLD
pCi/1 uCi/mi

Radium 226 11.0 + 0.56 1x10E-10-

Radium 228 30.0 + 4.3 2x10E-9
Thorium 230 3.99 t 3.16 5x10E-9 :

Lead 210 1.62 1 1.87 2x10E-9'

'Polonium 210 0.29 i 0.36 1x10E-9

1! Y$? no
,
"Ana1yst |

in, wi ., ,w.i.i d . in. , .,, i i .t i ,,,.i ,,6,d 6, i6, ei e., . , e.,w .. . i r.i .n.i is,. ..,i 6< t6,
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WESTERN '

IRONMENTAL
< ERVICES AND

h**1 s e to##TESTING INC. *

k%67tt, We4 ifranium h<l 7c Imi.crial Drive, tinit I M 1
.

Cem.r. Wyoming mot hinton, Wyoming coo
307tm4411 307nx9 r,420 / }\Q

, *

g
OClient | Petrotomics Company Lab Numbe :
IAddress | P.O. Box 8509, Shirley Basin, WY 82615-8509 \

Attention! Steve Pfaff eg
9

Submitted By: Hydro Engineering Date SubmitteM%C3 0

:Anolyzed By: TM, GLH, JPM Date Analyzed : 04-04-90

Well 55SC
Sample taken 2-27-90

mg/l mg/l

-TOS (Calculated) 10258 Boron (B) 'O.11 #

TOS (Observed) 11122 Cadmium (Cd) <0.01
Conductivity 025c,umho/cm 7000 Chromium (Cr) <0.01
Tot. Alkalinity (as CACO 3) O Copper (Cu) 0.01
Tot. Hardness (as CACO 3)- 5633 Fluoride (F) 9.33
Sodium (Na, Calculated) 271 Iron (Fe) 785
Sodium (Na, Observed) 474 Lead (Pb) 0.15

Potassium (K) 36.2 Manganese (Mn) 57.3

' Calcium (Ca) 750 Mercury (Hg) (0.001
Magnesium (Mg) 914 Molybdenum (Mo) (0.05

Chloride (C1) 383 Nickel (Ni) 0.58

Sulfate (SO4) 6900 Nitrate (NO3 as N) 0.14
Bicarbonate (HCO3) 17.4 Selenium (Se) 0.033
Carbonate (CO3) 0 Uranium (U) 0.058
pH, Units 5.06 Vanadium (V) (0.2

Aluminum (A1) 5.9 Zinc (Zn) 0.11
Ammonia-(NH3 as N) 0.30
Arcenic (As) <0.001
Barium (Ba) (0.05

LLD
pCi/l uCi/ml

Radium 226 8.22 1 0.55 1x10E-10
Radium 228 19.3 t 3.8 1x10E-8
Thorium 230 33.8 1 1.0 8x10E-10

,

Lead 210 3.33 1 2.87 3x10E-9
Polonium 210 0.26 1 0.47 2x10E-9

n,aff L A~f

Analyst

n, >, . = m.,, o n n,an m 6.w = .i m.n .w mne o w $ n e6,* r .s .uww ..i u .e , n. ,an 6 6 .i, tw,7

,,, . ..p t ,,, m ne nem pe,mem .t w,*e,. t .www.eest hnn,. mi Y,ce. t= we.w. tann.=me i h.ta, m.k ..r,.my w

,,,, . ..p t=.mpind=inawi h.ru..,c.w.i.+.e mi .= r diiiira,=h.w sa..t.asat.r ,e 1.m.-e.l.r i-ny,.d. =t- mi,mi.,,spri.e.n w e cm..an
.,6,h no eve.n e, u.ed w ,,heA us.e inr y M.ma



- . _. . _ _ _ ___ _

'

!

!WESTERN -

ENVIRONMENTAL
ERVICES AND '

TESTING INC.
67M West Uranium Road 76 Imperial Drive. Unit i

'
Casper, Wyoming mal Evanst4m, Wyoming 200
307f4344511 307tht!L6420

CliCnt| Petrotomics Company Lab Number : 90-1860-4
Address | P.O. Box 8509, Shirley Basin, WY 82615-8509

,

AttCntion| Steve Pfaff i

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

,

Well 56SC
Sample taken 2-27-90

i

- . _ . .

mg/l mg/l

,

TDS (Calculated) 9091 Boron (B) 0.20 ;

TDS (Observed) 10650 Cadmium (Cd) (0.01
Conductivity e25c umho/cm 7700 Chromium (Cr) <0.01 .

' Tot. Alkalinity (as CACO 3) O Copper (Cu) 0.02_ ,

Tct. Hardness (as CACO 3) 4763 Fluoride (F) 2.37
8:dium (Na,. Calculated) 326 Iron (Fe) 645 !

S:dium (Na, Observed) 407- Lead (Pb) 0,15 '

P0t00sium (K) 43.7 Manganese (Mn) 64.2
C31cium (Ca) 515 Mercury (Hg) <0.001 :
MngnOsium (Mg) 849 Molybdenum (Mo) <0.05 '

Chloride (Cl) 264 Nickel (Ni) 1.36
Sulfcte (804) 6400 Nitrate (NO3 as N) 0.11 -

'

Bicarbonate (HCO3) O Selenium (Se) 0.071
Carb:nate (CO3) 0 Uranium (U) 0.090
-pH, Units 4.26 Vanadium (V) <0.2
Aluminum (A1) 71.2 Zinc (2n) 0.25
Ammonia (NH3 as N) 38.3 :
ArOCnic (As) 0.002
Barium (Ba) <0.05

LLD
pCi/1 uCi/ml

Radium 226 10.2 1 0.62 2x10E-10
Radium 228 24.4 i 5.0 1x10E-9
Thorium 230 1.33 4 3.05 5x10E-9
Lead 210 2.99 f 2.95 3x_10E-9 ,

'Polonium 210 0.37 1 0.76 2x10E-9

,

ff/ d V

- z
Analyst

'
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WESTERN '

,

ENVIRONMENTAL i

ERVICES AND I
'

TESTING INC. |

67M West Uranium Road 76 Imierial Drive. Unit I ,

Casler. Wyorning M2004 I;vanston, Wyorning cuo
307/234-Mll 307/789-6420

CliCnt! Petrotomics Company Lab Number : 90-1860-5
Address! P.O. Box 8509, Shirley Basin, WY 82615-8509
AttCntion| Steve Pfaff ,

!

Submitted By: Hydro Engineering Date Submitted: 02-27-90
iAnalyzed By: TM, GLH, JPM C' ate Analyzed : 04-04-90

1

Well 07SC
Sample taken 2-27-90 ;

!
1

mg/l mg/l l

l
i

TDS (Calculated) 5011 Boron (B) 0.19 i

TOS (Observed) 5809 Cadmium (Cd) 0.02
Ccnductivity e25c,umho/cm 5025 Chromium (Cr) <0.01
Tot. Alkalinity (as CACO 3) O Copper (Cu) 0.04 |

Tot. Hardness (as caco 3) 2982 Fluoride (F) 2.48 ,

-Sodium"(Na, Calculated) 230 Iron (Fe) 131
Sodium (Na, Observed) 250 Lead (Pb) 0.11 -

Potcasium (K) 29.7 Manganese (Mn) 26.3 !

Colcium (Ca). 501 Mercury.(Hg) <0.001
M2gnesium (Hg) 421 Molybdenum (Mo) <0.05
Chlorida (C1) 194 Nickel (Ni) 0.66 ,

Sulfate (SO4) 3480 Nitrate (NO3 as N) 0.58 :

Bicarbonate (HCO3) 5 Selenium (Se) 0.033
,

C;rbonate (CO3) 0 Uranium (U) 0.070
pH, Units 4.38 Vanadium (V) <0.2
Aluminum (Al) 19.1 Zinc (2n) 0.39
Ammonia (NH3 as N) 10.9
ArCOnic (As) 0.001
83rium (Ba) (0.05 :

'

LLD
poi /1 .uCi/ml

Radium 226 5.56 i 0.44 2x10E-10
Radium 228 G.99 A 4.47 1x10E-9
Thorium 230 5.38 i 0.69 6x10E-10
Lead 210 1.72 1 2.65 _3x10E-9
Polonium 210 0.13 3 0.68 2x10E-9

.

H f. A8 "

,
(nalyst

thee anstyes eenames et enterpretatsens esevained in the report are beesd on staretateers and material supphed by the ebent for e-hane escluasve ansi rarifulentesl une the repwt han been mode The

or spieusse espes esd reproernt the nest jud enwat of Westm 5:nvironnental flervwes seul Te.thna. Inc. We.tm F.aviennaiental snaunwe no respanabihty and nakes no e arrardy or%..' i

egyeoasetetisse, espevened se iseptwd as to the produruvaty, propre egerstmenn, or prontablences however af any ed, gas, evel, nuneml. PropretJ. esil, tend er any other appbraten er ennardam eth

wherb thes sogest to iseed er tened apna far any reaann

-_ _ . - . - . . . - . . . - . - - . . , . . . _ , , . --- - . . . -
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WESTERN
ENVIRONMENTAL ,

lERVICES AND *

TESTING INC, )
6756 West Uranium Itomi 76 Imperial Drive, Unit I i*
Casper, Wyoming KNKH Evanst4m. Wyoming KEIO i

307/234Gil 307/7M 6420

Clicnt! Petrotomics Company Lab Number : 90-1000-6
Address! P.O. Box.8509, Shirley Basin, WY 82615-8509
AttOntion| Steve Pfaff
Submitted By: Hydro Engineering Date Submitted: 02-27-90 j

'

Analyzed By: TM, GLH, JPN Date Analyzed : 04-04-90
1

Well 58SC .

Sample taken 2-27-90

|

|

mg/l mg/1'

TDS (Calculated) 23790 Boron (B) O.17
,

TDS (Observed) 20992 Cadmium (Cd) 0.03i ,

Conductivity 425c.umho/cm 13400 Chromium (Cr) 0.46
Tct. Alkalinity (as CACO 3) O Copper (Cu) 0.03

Tot. Hardness (as CACO 3) 6752 Fluoride (F) 0.48'

Sodium (Na, Calculated) 1961 Iron (Fe) 2306
Sodium (Na, observed) 469 Lead (Pb) 0.33

'

Potossium (K) 32.5 Manganese (Mn) 96.4
Colcium (Ca) 536 liercury (Hg) (0.001
Magneaium (Mg) 1309 Molybdenum (Mo) (0.05

Chloride (C1) 333 Nickel (Ni) 2.85 <

Sulfate (SO4) 18000 Nitrate (NO3 as N) 0.145

Bicorbonate (HCO3) O Selenium (Se) 0.032

Ccrbonate (CO3) 0 Uranium (U) 0.118
pH, Units 3.79 Vanadium (V) 5.9

Aluminum (A1) 592 Zinc (2n) 3.26

Ammonia (NH3 as N) 212
Ar00nic'(As) 0.001
Barium (Ba) <0.05

LLD
pCi/1 uCi/ml

Radium 226 8.77 3 0.52 2x10E-10
Radium 228 101 19 1x10E-9
Thorium 230 138 1 13 1x10E-8
Lead 210 1.22 1 2.99 4x10E-9
Polonium 210 0.39 1 0.80 2x10E-9

tt e
,

, Analyst

in. sy .g. n. - ini,,, .- t r.n sk. ,,, s .,. w.,a .h .t-. .na in na . ,ci d by th, e6,* in .w e ,h .no n.w .a , ib. ,,,..,s 6 6 i . n.,

1r.' er egunesas e.peemard togeveent the best jwigenient of Western F.averenaiental Serskva ased Testmg. lar We. tern F.nvironneratal an.wnee ne reagensibehty and irisken no earranty er

W,94|.85EE8d Or bbl |du.d AS %$ the |fttill |'lJThy, preger egerettsons, Or prtatableferes beeffer Of bay til Stt, ,etl, fusferral, prepPrty,9 SN, sand M any ether applicatenh er fenhPftenn 9(b
'

ehwh the re in me d w e,b.d spie in any e.nenn

. - . - - - - . . . - . , - - . . . - - - - - - , . - - , .
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3. LIQUID SAMPLES (CONTINUED)
,

f_ DATE COLLECTED: Februar.v 27, 1990
LOCATION: 59-SC
TYPE OF SAMPLE: Grour.dvater - Pu=;ed

i

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

C-nat 9.48 X 10-9

j Th-230 75.20 X 10-9 i10.40 X 10-S 100 X 10-20

Ra-226 11.10 X 10-' i 0.80 X 10-S 3 X IC-10

Ra-228 121.00 X 10-8 i 9.00 X 10-8 1 X 10-9

Pb-210 1.36 X 10-8 1 3.02 X 10-' 4 X IC *

Po-210 0.45 X 10-S i 0.88 X 10-9 2 X 10-9

1
i

I

DATE COLLECTED: March 29, 1990
LOCATION: 60-SC
TYPE OF SAMPLE: Groundwater - Bailed

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

U-nat 3161.60 X 10-S

Th-230 39.90 X 10-9 3.40 X 10-9 20 X 10-10

Ra-226 10.70 X 10-9 i 0.60 X 10-9 1 X 10-20

Ra-228 43.80 X 10-S i 4.20 1 10-8 2 X 10-9

Pb-210 2.25 X 10-9 2.2.97 X 10-9 3 X 10-9

P0-210 0.36 X 10-8 1 0.59 I 10-5 2 X 10-'

-. . , . - . . . - -. . .-, , . . , .
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*

At, ENVIRONMENTAL 1

i
' ' " ERVICES AND- *

TESTING i INC.
i, ' 6756 West Uranium Hrad 76 Imperial Drive, Unit I

*' - ' Crsper, Wyoming KNiO4 Evanston, Wyoming 8310
307/234 4511 307nH9-6420 !y

Clicnt!'Petrotomics Company Lab Number : 90-1860-7
Addrcss| P.O. Box'8509, Shirley Basin, WY 82615-8509
'AttOntion|1 Steve Pfaff ,

Submitted By: Hydro Engineering Date Submitted: 02-27-90'
. Analyzed By: .TM. Gl.H, JPM -Date Analyzed : 04-04-90 i

. .

t

Well 59SC
Sample taken 2-27-90

,

-)

mg/l mg/l
,

TDS-(Calculated) 18904 Boron (B) 0.07
;TDS (Observed) :23289 Cadmium (Cd) 0.03

* Conductivity e25c,umho/cm 11200 Chromium'(Cr) <0.01
,

' 1'ot. Al kal i ni ty: (as' CACO 3) O Copper (Cu) 0.03
Tot. Hardness (as CACO 3) 5762 Fluoride =(F) 0.49
:Godiumt(Na, Calculated) 1622 Iron (Fe) 1410
Sodium (Na, Observed) 424 Lead (Pb) 0.29
Poteesium (K) 28.8 Manganese (Mn) 74.0
Colcium (Ca) 536 Mercury (Hg) <0.001
Magn 0sium (Hg') 1075 Molybdenum (Mo) <0.05'

; Chloride.(Cl) 318 Nickel (Ni) 3.00
Sulfate.(SO4) . 14400 . Nitrate.(NO3 as N)- 0.082 '

Bicorbonate (HCO3) O Selenium (Se) 0.068:

COrbonate-(CO3) 0 Uranium-(U) 0.014,

pH,LUnits- ' 3.78 Vanadium (V) 3.3
L Aluminum-(Al) 526 . N (2n) '3.63

~ /.mmoni a : ( NH3 as N ) 186 e

(f Arc 0nic~(As) <0.001, ~,

Barium?(Ba)'' <0.05..

l.

|: LLD
L pCi/1 uCi/ml

Radium 226 11.1 t 0.8 3x10E-10
Radium 228 121.1 9 1x10E-9

L) ' Thorium 230 75.2 i 10.4 1x10E-8
L Lead.210 1.36 1 3.02 4x10E-9

}' Polonium 210 0.45 1 0.88 2x10E-9
li !

''
cui et /

// |
6

Analyst

the enslynes, opineens er laterpretauena enntaincu in this report are based an otmervatmns amt matenal supphnl by the ebeen for whue eachssive and conndental use the repnet kan heen made. The

interreviatisme er op6nsens_ espeweed e,pe,was the be.Oudsenwat er w tern 6:n nwunenial servire, sal Tenung. I.e. we.iern F -mental nasurn no respaminhty ami makes an warraniy or

t reprouentatinaw, espressed er upplied as to the productivity, prefer operatinns, or penntableness however el say cel, iras, real, as ral. property, wall, samt er any other spi erstma er ennnrrtwin webd

, kherb the teriet he uvert er rebed upnn fue any reame
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WESTERN -

m213 g% -ENVIRONMENTAL so t
S |

'-ERVICES AND- e
TESTINGilNC.- eg,, % |

g

'O 46756 West Uranium Road 76 Imperial Drive, Unit I s

Casper, Wyoming 82604 Evanston, Wyoming 82930 [ 4 ' .k''

v' - ,j307/2146511 307/789 4 420 eq
e- -.

/'Client! Petrotomics Company Lab Number : -19 J
' Address (1P.OeBox-'8509, Shirley Basin, WY 82615-8509 9' < >

k .E?d
,

1AttOntion| Steve-Pfaff o
%

f

Submitted By: Steve Pteff Date Submitted: 03-30-90'
Analyzed By: GLH,.NB, TM Orte Analyzed : 05-07-90

'|

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

I

mg/l mg/l

TCd (Calculated) 7393 Boron-(B) 0.20
TDS- (Observed ) 8082 Cadmium (Cd) 0.03

'

Ccnductivity 825c,umho/cm 7065 Chromium (Cr) 0.23
' Tot. Alkalinity (as CACO 3) 0 Copper (Cu) 0.11 |

Tot. Hardness-(as' CACO 3) 4323 Fluoride (F) 1.54
Sodium (Na, Calculated) 163 Iron (Fe) 244' |

| Sodium (Na,' Observed) 188 Lead (Pb) < 0 . 0 5_. ~ |
'

Potassium (K) 35.3 Manganese (Mn) 28.6

Cnicium (Ca) 936 - Mercury (Hg)~ (0.001
V Mggnesium.(Hg) 48'3 Molybdenum (Mo) <0.05

-Chloride (Cl) 151 Nickel (Ni) 1.01 ;

|~ Sulfate (SO4) 5260 Nitrate (NO3 as N) 0.75'
JBictrbonate (HCO3) O Selenium (~'' O.042
JCarbonate (CO3) 0 Uranium (O, 4.67-
pH ,i. Un i ts' . 4.15 Vanadium (V) .1.88>
Aluminum (Al) 95 Zir- 'Zn) 2.54
Ammoni a - ( NH 3 aus ' N ) 46.2
'ArcOnic-(As): 0.005
BOrium-(Ba) <0.05

LLD
pCi/l uci/ml

|
Radium 226 10.7 1 0.6 1x10E-10 i
Radium 228 43.8 1 4.2 2x10E-9
Thorium 230 39.9 t 3.4 2x10E-9 |

Lead 210 2.25 t 2.97 3x10E-9
' Polonium 210 0.36 1 0.59 -2x10E-9

.

$1d - . YI #

/ f
(Analyst

i

the analysis, e,saiens or interpretatmim catained in this nport are based en obaenatsuna sad material suppimd by the ebent for wlmme etelusive and eenndential one the report han been made. The

laterpretaa' mis er epunken espnesed nyeeernt the best juilaement of Western Envwenniental Serveren sad Teeuner, lac. We ete n Envinmaiental samsmee ne ;- helity and maken ne marvanty ora

repe====ah espreesmi er unphed es to the prwderuvety, proper speninen, or prontaldences imeever of any set, gw, enaJ. mmere!, progeety, ena, samt er any other arpesunn er eseweetaan suh

j which this report in essel er erb.il egne har any meme

- . .. . - _ . . . _ . _. _____. _ _ _ _ _ _ _ _ -- _ .
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WESTERN -*

ENVIRONMENTAL
''ERVICES AND :

'

TESTING INC. :

G7Mi West Uranium Road 711 Imperial Drive Unit ! *
,.

Casper, Wyomint: F.'WI Evanston, Wyomitig CJ30 f

307/234&II - 307/78Ml20

'

CliGnt|: Petrotomics Company Lab Number : 90-1870-16
Address | . .P.O. Box 8509, Shirley Basin, WY 82615-8509 .

'Attsntion|-Steve Pfaff
,

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

,

5 DC ( W18417 ) -

Sample taken 3-5-90
'

mg/l mg/l

JTDS.(Calculated). 15007 Boron (B) 0.09
TDS (Observed) 17022. Cadmium-(Cd) 0.05
~ Conductivity e25c,umho/cm 9400 Chromium (Cr) 0.03
-Tot. Alkalinity-(as CACO 3) O Copper (Cu) 0.03
Tot. Hardness (as CACO 3) 5636 Fluoride (F) 4.02

.

' Sodium (Na, Calculated) 1072 Iron (Fe) 1475 ,

-Sodium (Na, Observed) 456 Lead (Pb) O.11
Potassium (K) 36.5 Manganese (Mn) 99.6

L ' Calcium (Ca) 357 Hercury (Hg) <0.001 ,

L Magnesium (Mg) 1153 Molybdenum.(Mo) <0.05 r

Chloride (Cl) 293- Nickel (Mi) 2.96o

Su' fate (SO4) 11000 Nitrate'(NO3 as N) 0.31

. Bicarbonate (HCO3) 0 Selenium (Se). 0.056,

LCarbonate (CO3) 0 Uranium (U) 0.06/
pH,-Units 4.20 Vanadium (V) <0.5

Aluminum (A1) 184 Zinc-(Zn) 0.66
Ammonia (NH3 as N) 52.4

:Aresnic (As) <0.001
Berium (Ba) <0.05

LLD
pCi/l uCi/ml

E-- Radium 226 3.33 0.31 1x'0E-10
Radium 228 23.6 3.4 2x10E-9'

Thorium 230 2.68 t 3.28 5x10E-9
L Lead 210 4.72 i 3.39 4x10E-9

.

l Polonium 210 0.61 t 0.87 2x10E-9

f 'l $ka.eb4

(
Analyst

the analyses, egenenste er laterpretaqees rentained en this repart are hamal em at=erwame ami material mupideal hy the thent fue o hesic etriusive aml remfiilential uw thm reguirt han tavse m. ele Die

enterprvtatisse er opspoons espreenrol reptement the best pattement of %estern F.nverunmental Kereree amt Testang, der. Western Facremmental assumes no reopenatsitty ami makes me e arreti nr

tTprewatataons, espreewel air emp.swei as la the pnehertevity. pruivt userntmme. te pairdahlenrae huweser of aav eg4 gm*. rowl. nsencral. pretertF. * all, sacut er av seher applacatum er rimewrime e sh

theth the regert se useet er rom.d upm &ar any teamm
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LLD CALCULATIONS

LLD = in pCi/ units used (V)

.(2.22)(E)(R)(V)(T)
|

WilERE :

Cs : BACKGROUND COUNT RATE i

.;--

T : COc'NT TIME (SAME FOR SAMPLE AND BACKGROUND) j

DETECTOR EFFICIENCY (CPM /DPM) JE :

4

R = FRACTIONAI, RECOVERY - ~|
'

|
V : SAMPLE-SIZE 1.ITERS OF AIR-OR WATER !

!GRAMS OF SOIL -

' ~ KILOGRAMS OF VEGETATION |
!

'

2.22 : DPM/pCi
'

.Since the LLD is_a function of_sampic volume, counting efficiency, ]
radicchemical_- yield , . etc., it may vary-for different sampling and ;

analysis-procedures. The follosing are some of the normal values i

'

used.

,

I

nanas
,

C : 0.05 to 0.30 counts per minute

T :'50 minutes

E: about 0.9

,, m R : about 0.9 frequently less in soil and vegetation

V= 1.11ter of water |
: 20 grama of soil

*

: air' volume taken is usually 1/4 of volume sampled-

: vegetation weight is usually 1/2 of sample provided

|

|

.
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u- j,

e. .

!

%'

*

,
,

'!.
= 1'h t 8 '

'
4

Ca' = 0.04 t0 0.20 cpm >

,

T = 200 minutes, may be less for " hot"_ samples like Lai1ings
,

pond
:

E4R = combined recovery and efficiency from Th88* tracer varies
greatly from 0.02 to 0.20

V = 1 l i t.o r o f wa t * r . or lens if high in iron. Iron interferes
and volumes as low as 25 or 50 ml. may be used.

,

= 1.0 grams soll
: air volume taken is usually'l/1 of volume sampled (about, 7 x :.t

105 L)
4

Ph210

1.to 2 epmCe :

T = 100 to-200 minutes -

R : 0.25 to 0.33 .i

i

R usually 0.75 to 0.00 but may be less for vegetation and
wat,ers high in TDS

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

_ ,

air volume taken_is usually 1/4 of sampic (about 7 x 105 L):

vegetation weight is usually 1/2'of sample.provided.:

;f

Po***

about 0.2 cpmCe :

T : 100 to 200 minutes

R : 0.15 Lo 0.20 ,

H 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 t

| 200 ml.
'

!

|

|

|

|
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%MPC CALCULATION

:
i

.
The '%MPC is calculated using the values obtained from 10 CFR 20.
appendix B for unrestricted limits in-nir.

,

The calculation'is as follows:
1

-i

%MPC : sample concentration ;
unrestricted limit

unrestricted limits for air from 10 CFR 20-Appendix B f

U nat 5000 x 10- 15'

a
'

Th838 .80 x 10-85

-Ra885 3000 x 10.:s

Pb88o 4000 x 10-is q

|Rn8** 3 x 10- '

4

:
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ENVIRONMENTAL SAMPLE DATA

2ND Quarter 1990

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

dryer stack h-d been 1- ared. En-222 only-
. LOCATIONS: Sit;.1 - 782C' WN'A of s.here yellowcate .--

u

Amend:en No. 21.
Site ? Discontinued - Amendment No. 21.
S:++ - Discontinued - Amendment No. 21.
Si e 4 - Discontinued - Amendment No. 21.
Site 5 --2000' NE of-where yellc+ cake dryer stack had been locat-d.
Site fi -' Discontinued - Amendment No. 21.

DATE COLLECTEDi 2nd Quarter 1990
LOCATION: Site I

CONCENTRATION ERROR ESTIMATE -LLD

RADIONUCLIDE (uCi/al) (uCi/ml) (uCi/st) %MTC_

Rn-222 1.20 X 10-9 1 0.11 X 10-9 0.2 X 10-9 1 0 .110

DATE COLLECTED: 2nd Quarter.1390
LOCATION: Site 5

CONCENTRATION ERROR ESTIMATE LLD

2ADIONUCLIDE (uCi/ml) (uci/ml) (uCi/all IMPC

C-nat 0.11 X 10-15 2.0 X 10 19 <0.01

Th-230 0.07-X 10-15 1-0.03 X 10-15 0.5 X 10-16 0.09

Ra-22G 0.07 1 10-15 0.01 X 10-15 0.2 X 10-17 <0.01

Pb-210 0.05 X 10-15 .i 0.10 X 10-15' O . 8 . X -' 10- 16 <0.01

Rn-222 -1.60 X 10-9- 0.13 X 10-9 0.2 X 10-9 53.33
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WESTERN ,' ,

ENVIRONMENTAI,
SERVICES AND
TESTING INC.
~ 6756 Wert Uranium Rorid 's6 Imtwrial Drive. Unit I *

Cayser. Wynming x2601 - Evanston Wyoming 825i0e

M07/2.14 5511. 307/789 6420

. Client: Petrotomics Company Lab J: 90-2030-13"
~ Address: P.O. Box 8509, Shirley Basin,-WY 82615-8509
Attention: Steve Pfaff

~

SCLmple Type :-Water Date Sampled : 06-11-90'
= Submitted By: Hydro Engineering Date Submitted: 06-13-90
Analyzed.By : KAH, GLH, JPM Date Analyzed : 08-24-90

Scmple Identification: Mine Shop Well !

.

Dissolved Suspended- '

.Paramotor mg/L Parameter mg/L mg/L '

Total Diss, Solids 532 Aluminum (A1) <0.'I '

. Total Hardness (as CACO 3) 85.3 Arsenic (As) <0.001
Conductivity e?SC, umho/cm 815 Barium (Ba) <0.06

. Sodium (Na) 133 Cadmium (Cd) <0.01
Potassium (K) 3.9 Chromium (Cr) < 0. 02. *

Calcium (Ca) 20 Copper (Cu) <0.01
M29nesium (Mg) 8.6 Iron (Fe) 0. 06 . .
' Chlor'ide (Cl) 5.1 Lead (Pb) <0.05
' Sulfate (SO4) 240' Manganese (Mn) 0.02
Bicarbonate (HCO3) .176 Mercury (Hg) (0.001
| Carbonate (CO3) 0.13 Molybdenum (Ho) 0.10
pH,. units 8.44 Nickel (Ni) (0.03
Boron (B) 0.06 Selenium Se) 0.002
Fluoride.(F) O.11. Uranium-(U) <0.001 0.003
Nitrate-(NO3 as N) 0.15 Vanadium (V) 0.2 ;i

,

' Ammonia (NH3 as N) <0.10 Zinc'(2n) <0.01
.

( Dissolved Suspended

LLD LLO
pCi/L uCi/ml DCi/L uCi/ml

Redium 226 6.29 2 0.40 2x10E-10. 0.47 * 0.11 1x10E-10
~ Radium-228. 0.00 * 2.69 1x10E-9- 0.83 2'2.12 -1x10E-9
; Thorium 230 2.46 * 0.90 1x10E-9 0.99 2 0.46 1x10E-9
LosdE210 0.13 2 1.23 1x1oE-9 0.56 e 1.92 2x10E-9
Polonium'210 0.21 2 0.33 1x10E-9 0.23 * 0.54 1x10E-9

_

Mw
,

Chief Chemist
w

I
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WESTERN-
ENVIRONMENTAL

4

ERVICES AND -
TESTING INC.

,

'

'

67.*,81 We>t Cranturn fio:ad 76 lintu rsat liriw. L ' nit !
.

Casper. Wyt. ming 64604 Evaristun. Wyoming 8'.!9J9

. R07/23.I.5511 307/789 64'40

Client | Petrotomics Company .

Lab #: 90-2031-2
LAddressi'-P.O. Box 8509,. Shirley Basin, WY 82615-8509'

' Attention | Steve Pfaff

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

.. -. .
..

. . . _
.

1 SC 1

Sample taken 6-13-90

__

-.

WATER ANALYSIS
.. .

.

pH, units 4.4k
Total Dissolved Solids, mg/l 2083
Chloride (C1), mg/l 84
Sulfate (804), mg/l 120b
Nitrate (NO3 as N), mg/l 0.65,

Arsenic (As), mg/l (0 bO1
Barium (Ba), mg/l <0.b5
Cadmium (Cd), mg/l <0.01 - i

Chromium (Cr), mg/1 0.'02
Lend-(Pb), mg/l (0.06.
Nickel (Ni), mg/l 0.07
Salenium (Se), mg/l 0.006
' Uranium (U), 'mg/ l 0.013 ,

LLD f
-

uC i /tr'

Radium 226, pCi/1 0.69 = 0.13 . 1x10E

; Radium 228, pCi/1 2.10 = 1.51 1x10E

Thorium 230', pCi/l 0.39 = 0,33- - 5x10E-1- .

0.32 = 1.77 2x10E-9. Lead 210, pCi/l
.

0.00 = 0.41 1x10E-9Polonium 210, pCi/1

#

rChief Chemist

i,.. . .,. cro. .., ..w,mmw .,,c., x. ... s. . ,. 2,. i,m.u. .v,m:.. . .,a ,,mi,,,.i . g.a i,, u., e .i v . i. . o .... . . a ,,, u. 1,.. . . .. ,,y.,i o a... ,.

1 T he sa*eter.ta% s e, s.pinka..*y.n , l eg g,...,,,, ts b .s ,..,6,c .ne n' d W e e,em Tai .r.wimeniat hee vte.4 4,4 Trnas.g Inc Wintera t.x :sve..aenw e...imc4 *- r.56%r34st, 4 518mJ o ava
'

r . -6... . = a,n .

. u< d ~ ~
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' WESTERN ,
.

'
i

.
VIRONMENTAL

P SERVICES AND
3

[ TESTING - INC. .
. I

i! - 67f>6 West l'taniu n 1:nct in Impe rial lirim tiritt i
'

.

i' Cuper. Wyoming 82604 .- Evatuton, Wyoming 82tidu )
307/234 74 11 307/789-6420 ..

i
'

m Clientj Petrotomics Company Lab #: 90-2031-4
.AddressL P.O. Box 8509, Shirley Basin, WY ti2615-8509
-Attention [ Steve Pfaff'

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

f
--

_

3 SC
Sample taken 6-13-90 |

..
~ - ~-

-
~

. . . _

WATFR ANALYSIS
.-

>

pH, units .

6.46
Total Dissolved Solids, mg/l 7863
Chloride (C1), mg/l 401
Sulfate'(SO4), mg/l 3400
Nitrate (NO3 as N), mg/l 7.0
Arsenic (As'), mg/1 <0.001 ;

- Barium (Ba), mc/l <0.05 ,

Cadmium (Cd),'mg/l 0.05 |

Chromium (Cr), mg/l <0.02
lead (PD), mg/l 0.06
- Nickel (N1), mg/1 0.75 .

.

j Selenium (Sa), mg/l 0.068
Uranium (u1,.mg/l 0,333'

LLO ,

. uci /m'l

0.'23 2x10E-1
C Radium.226, pC1/1 2.11 x

Radium 228, pCi/l 5.48 e 1,61 1x10E-9L

Thorium 230, pCi/l 3.93 2 0.66 7x10E-1
Lead 210, pCi/l 2.02 2 1,97 2x10E-9-

|, ' Polonium 210, pCi/l 0.07 * 0.39 '1x10E-9
;

,

Y / / A +
7

Chief Chemist
;

>

eat .4 % 0. F4 |stof L e ft D4,*d en TW:Ff eS%4@9s* 4H#$ h'Jb'fidI btePN6td le) (FW hl.W M I4# $4 f 4C'4f >tt 48st0 49ftf.836%l.JI witI A he ft )*Afi f=4* 08t f# ff64809
. %4e e4 49t see opet asesseaf leterpsgaatig.no s seedse

f4 #if #ff.9 Sf AI 4 es altage fig (fe,%(.eI AUill e$d 8Md it A+

_ . . . . . . . , . . . . . .
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3. . LIQUID ' SAMPLES _(CONTI':t'ED)

-DATE COLLFr'ED: J r.5- 10, 1990'
LOCATION: ; '30'

TYPE OF SAMPLE: Grsua M +- -' 3.5 i l ti

. CONCENTRATION ERROR ESTIMATE LLD
RADIONUCLIDE (uCi/ml) (uci/ul) __ (uCi/ml)

I'-nat *0C.03 X 10-9

Th-230 0.00-X 10-9 i 0.35 X 0 * C X 12-'"

Ra-226 3.91.X 10-9 1 0.00 X '0-9 2 X 1^-1"

Ra-228 13.20 X 10 * i 3.00 X 10-9 2.X 10-9

Pb-210 1.C3 X 10-9 2.23 X 10-9 2X.n*

Fo-210 0.22.X 10-9- 0.42 X 10-9 '.1'N 10-'

DATE COLLECTED: June 12, 1990
LOCATION: -SC
TYPE OF SAMPLE: Grcun,lwat er - Pumped

CONCENTRATION- ERROR ESTIMATE LLD
R5D10NUCLIDE (uCi/ml) __,_ (uCi/ ell (uCi/ml)

U-nat. 27012.03 X 10-9:

Th-200 1018.00 X'10-9 i 25.00 X-10-9 10 X 10-10

Ra-226 .0.98 X 10-9 1 0.18 X 10-9 1 X ig-to.

Ra-228 10.20 X-10-9 2.90 X.10-9 -- 1 X 10-9

Pb-210 'I.'05.X 10-9 1 3.22 X 10-9 3 X'.10-9
'

~

Po-210 0.03 X 10-9 'i 0.97 X.10-9 2 X 10-9

. _ , _ , , . . . . . _ __ . - . ._ . , - , _ -. _ _ . ._- . . __ .-
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WESTERN '
EIMRONMENTAL -

RVICES. AND
TESTING INC.

I;1!/, Wa i,t Uranium linmi ' 'hi Imtwrmi Drive. Ihni I .

Casper. Wyoming 82W1 Evanston. Wyoming 8TJUU ,

307/nl4*i11 307/7818 6420 ~ ;

1
4

Client |-Petrotomics Company Lab #: 90-2031-5 ]-. Address | P.O. Box 8509, Shirley Basin, WY 82615-8509 4

lAttention | Steve Pfaff_

Submitted By.: Steve Pfaff Date Submitted: 06-14-90-
Analyzed'By: KAH, GLH, JPH Date Analyzed : 08-28-90 |

... .
--

4 T.C
Sample taken 6-13-90

.

. . . . . -
,

,

WATER ANALYSIS
- - - - - .

; pH, units 4.95 >

'

Total Dissolved. Solids, mg/l 5556
Chloride (C1), mg/l 457
Sulfate (SO4), mg/l 3000
Nitrate (NO3 as N), mg/l 24.9

!' Arsenic (An). mg/l <0.001
Rarium (Da), mg/l <0.05
Cadmium (Cd), mg/l <0.01-
Chromium (Cr), mg/l <0.02
Lead-(Pb), mg/l <0.05

,

Nickel (Ni), mg/l 0.45
Stlenium (Se), mg/1 0.019

!, . Uranium (11),. mg/l 0.201- .(
I L'O 'i

|{
.

uCi/ml
'

Radium 226, pCi/l 3.91 0.30 2x10E-10
Radium 228, pCi/l 13.2 2 3.6 2x10E-9
Thorium 230, pC1/1 0.00 * 0.35 6x10E-10

-

toad 210, pCi/1 1.65 1 2.23 2x10E-9 ,
'

P'olonium 210, pCi/l 0.22 * 0.42 $v10E-9,

,

.

.,

%

1 M
.

.

I ' Chief Chemist

i-

4 M n *.... . ., , ... , ,,,o u o , . . :,, , a 5.e ,.. . n ,. , ,. .mi . .., , . . i .4. . .. . ,,..u ,,s, :,,,,, pa ,, , t.,, o .. , , . % , . . . . . . . a . ,,, o, . n. .. ,,a , p u.a,. . ..,,

! -- t ,.i ,s.e iuc . . os 5... u, a ,n,,,m i :,. u,t . . 2. , r. .N . i.,,, s.#, .,,,,.i t.,re,, . .s,41w ., t.a we .u ,,. t.ne r ne,...w ... .,, *ue.. on. i:y su n,im ,
>

'

. .. . . . . .
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WESTERN *

ENVIRONMENTAL -

ERVICES AND
TEST!NG .INC. _ ;

.67M h%t t.'rnniuri. Isas! TaiIm n rial Drn. . Unit I ;*

:tu7,kw:i Wyoming 82604 '
Evanston Wyommg N.uduCu '

*

2 4 7411 307/789 6420

~ Client | Petrotomics Company Lab #: 90-2030-2 -

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

,

. Submitted By: Hydro Engineering Date Submitted: 06-12-90 .

, Analyzed'By: KAH, JPM,.GLH Date Analyzed : 08-24-90
,

-,

.

5 SC
Sample taken 6-12-90

WATFR ANAL.YSTS'

pH, units. 3.17
Total Dissolved Solids, mg/l 26849
Chlorido (01), mg/l 293 '

sulfate-(so4), mg/l 168 0
Nitrate (NO3 as N), mg/l 0.5
Arsenic'(Ac), mg/l 0.0 1,

Barium (Ba), mg/1 <0.05
Cadmium (Cd), mg/l 0.11
Chromium (Cr), mg/l 1.8
Lead-(Pb),. mg/l 0.27-
-Nickel (N1), mg/l 4.3 -J

' Selenium (Se), mg/l 0.122
Uranium-(U), mg/l 39.9

LLD
uCi/ml

' Radium 226, pCi/1 0.98 2 0.78 1x10E-10-
1 Radium 228,- pCi/l 10.9-r 2.9 1x10E-9 |
Thorium-230, pCi/l .1348 * 35 4X10E-9_
Lead 210,00i/1 1.05 *.3.22 3x10E-9
Polonium 210, 001/1 0.03 2.0.97 2x10E-9

i

N #, ' -

,,
*, Chief Chemist .I

- m .e.i . ,,e . . e it.w ..,.u .,,,.. u.s.a ,. 9,.. , . n ;,. .. a .,,, u . . .i . . 4 ,,,.i.,.. . . .,.,,..n.n ,.. ,i..ra, . . e m ... . . a no t.i.o. r. a.. , e.. .a, _.
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*.3. ..LI_qtID SAMPLES (CONTINUED)

DATE COLLECTED: June 13, 1990-
'~~

LOCATION: 09-SC
TYPE OF SAMPLE: Groundwate: Bailed.-

CONCENTRATION ERROR ESTIMATE LLD
RADIONUCLIDE fuCi/ ell (uCi/al) (uCi/m1_1

''- na t 100.87 X 10-9

Th-230 0.64 X'10-? - 0.52 X 10 " 8 X 10-1"

'Ra-226 2.12 X .10-9 i 0.25 3 10-* 2'X 10 '"

Ra-228 2.03 X 10-9 i 2.10 X I?-9 1 X 10-9

Pb-210 2.00 X 10-9 2 2.40 X 10-9 2 X 10-'

Po-210 0.25 X 10-9 1 0.37 X I?-9' 1 I 10-9

DATE COLLECTED: June.13, 1990

LOCATION: 40-SC
TYPE OF SAMPLE: Groundwater -: Bailed

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

C-nat 1.05 y 10-9

Th-230 0.00 X 10-9 i 0.93 X 10-9 20 X 10-1"

Ea-226 1.10 X 10-9 i 0.17 X 10-9 2 X 10-to _

| Ra-228 1.37 X 10-9- 1 2.19 X 10-9 1 X 10-9
. .

Pb-210 0.15 X 10-9' i;1.01 X 10-9' 2 X 10-9

Po-210 0.19 X 10-9 Ti 0.39 X 10-9 1 X 10-9

/....,_....- .

-

' ' ' . ' . ' - . _ _ . .-s_,ag . _. mm,

.. . .
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-'" ' WESTERN: - .

ENVIRONMENTAL
SERVICES: AND '1

w
'

TESTING = INC. 1

6*l50 Ws..t 1.*ranium lh,ait 76 Imteri:d Drhi I'mt i '|.

Cas r. Wyt, ming 62004 Ennston Wyoming rm9 i
'

30 11Ji.'iI 1 - 307/78M470

Client | Petrotomics Company .

Lab #: 90-2031-6-
-Address!.P.O. Box 8509, Shirley Basin, WY' 02615-8509 j

Attention |' Steve Pfaft

3 Submitted'Ry: Steve Pfaff Date Submitted: 06-14-90
Analyzed Gy: KAH, GLH, JPM Date Analyzed-: '08-28-90-

'
. .

?

'

T 39 SC
Samplo taken 6-13-90

>

,i,

-

[ .; -
'1;

(; WATER ANALYSIS
-

-

.
-_

--

f

|
pH, units 4.69'

Total Dissolved Solida, mg/l 3071 |
'

Chloride (Cl), mg/l 43
i

Sulfate (SO4), mg/l 2080
L

L Nitrate (NO3 as N), mg/l 4.0
Arsenic-(As), mg/l <0.001
Barium (Ba)', mg/l <0.05
Cadmium (Cd), mg/l <0.01

'

Chromium (Cr) mg/l <0.02
Lead (Pb), mg/l <0.05 ;

Nickel (Ni) .mg/l 0.26'
Selenium ( Se), ' mg/l 0.019
Uranium (U), mg/l 0.149

4 LLU :

uCi/ml,

. . - Radium 226, DCi/l S.12~* 0.35 2x10E-1 'l

l Radium 220, pCi/l 2.03 2 2.10 1x10E-O i

[; ., Thorium'230, 00i/1 0.64 2 0.52 8xt0E-1-
Load 210.- pCi/l 2.66 * 2.40- 2x10E-f'

Polonium 210, pCi/l 0.25 * 0.37 ~1x10E-f

;

I'

<

f,.wra nv
,. c /

Chief Chemist*

.

e w. so . u . . ., .m. , ,, . u,,,, u :. a. o. . . ,. r.,i . e 6. .. .,. ... . . . . : . . g ., m m . . .,;,,,t.,, ,,, ,,,, , : . e., .. ,. . .a . .. . ao. . .c .. m. ,u.,i w.. ., (
u m...,,,.-.,,,........,,m.......,m.,,,,,......m.,.c,..,,,,,,,,,<.....o,.4.....e,m.,...,,,,,...o,..,.....s.,.4,,......

,,.....,......r.a....,,,..,. . . .
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WESTERN - - -*

ENVIRONMENTAL ,

$ERVICES AND .>.

TESTING INC.,

$ . MM We t t'ranium lin:ut # Imr=' rial Drive, Umt I ,

CbW r. % votulog N2004 1:vanston, Wyn:ning M'f.iu
.607/234 !,511- 1M17/789-0420* '

Lab #: 90-2031-7' Client! Petrotomtes-Company
_

82615-8509_ Address | P.O. Box 8509, Shirley assin, WY
: Attention | Steve Pfaff

~

TSubmitted By: Steve Pfaff Oate. Submitted: 06-14-90
Analyzed Ry: KAH, GLH, JPM Oate Analyzed : 08-28-90

.

40 GC
Sample'taken 6-13-90

-

WATER ANALYSIS
. . . .

.

,

_pH, units 6.83
Total Dissolved Solids, mg/l 2112
Chloride (Cl), mg/l 134
Sulfate (SO4), mg/l 1080
Nitrato (NO3 as N), mg/l 1.4
Arsenic (As), mg/l 0.001
Barium (Ba), mg/l <0.05
Cadmium (Cd), mg/l (0.01
Chromium-(Cr), mg/l <0.02
Load (Pb), mg/l: <0.05
Nickel (Ni), mg/l <0.03
Selenium (Se), mg/l 0.020
Uranium (U), mg/l 0.002 e

l.LD
,

uCi/ml~

f Radium 226. DCi/l 1.10 A 0,17 ~ 2x10E-10
1x10E-9Radium 228', pCi/l 1,37 1 2.19

. 2x10E-9Thorium P30, pCi/1 0,00 t 0.93

toad 210. OCi/l 0.45 2 1.81 2x10E-9
Polonium 210, PCi/1 0.19 2 0.39 1x10E-9

9
%

Yh. .a, j

/f |

" Chief Chemist

|
n 4 . .. . c . . , ,, ,, ,,,,,,,, _. ,,, . 3 .,_, , n e, , ,,3.. , u ,, . .w ,,, , m , u . n . . .. s .,, g.n g s , wm e,, ,, ,.. . . . . ,,_,, . . ,,,,,,u..: ,, :,,,, , ,g,,,: .. i. , . ..,.
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M SERVICES AND
TESTING INC.

,

67 fig We t ll nnium lin:ad *C imperial Drive. l' rut !i .

\
Casper. Wyummg 82604 Evensum, Wyoming 8'."J30'

:K6;2314.'si I 307/7 % .6420

Client | Petrotomics Company
_

Lab 8: 90-2031-A
Address |-P.O. Box 8509. Shirley Basin WY' 82615-8509
Attention! Steve Pfaff

~

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

41 GC
Sample taken 6-13-90

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

WATFR ANALYSIS
-. . . . .

|

!
pH, units 6.95 ' l
Total Dissolved Solida, mg/l 2579
Chloride (C1), m0/1 ??A
Sulfate (SO4), mg/l 108b
Nitrate (NO3 as N), mg/l 3.72
Arsenic (As). mg/l 0.002

*

Barium (Ba), mg/l <0.b5
Cadmium-(Cd), mg/l <0.01 |
Chromium (Cr), mg/) <0.02 1
Lead (Pb), mg/l <0.05 i

Nickel (Ni), mg/l <0.03 .!
Selenium (S0), mg/l 0.068- 1

Uranium (U), mg/l 0.398
..l.LD ),

$ .uCi/ml

Radium 226, pC1/1 0.57 * O.13 2x10E-1(
Radium 228, pCi/1 1.57 a 1.98 1x10F-9
Thorium 230, pCi/1 0.00 *-0.66 1x10E-9
Lead 210, pC1/1 1.73 i 1.80 2x10E-9
Polonium 210, pCi/1 0.35 * 0.30 9x10E-1C |

!

.-

..

/,7 /
._

'7 Chief Chemist-

..u.n.,,,,..,..,,,,r,,r.t.,,,,u.a.,,n..,,,,i.,,i.s.,.,,,,uu..,,,.i....i..,0,,,mti...............,...a.r.a...,,n,............,..

. _b f t08(f f 6tGUt.6% AF e,@lst $.4 5,)rg%.4 f, g,.. ppg;[ {Rg |.g 3(;getgg.w.g.f #.l Wg,Letag [.,grva#ttef ?;g! d yYtre gtR(I Tesle.cg |1.4 W q34#F P. & A*0f e A FPe'.i. .ea.669.-#s 115 9.'.tt.Jt~Ibtl48y & Ad IPSkf. deep

axe.+.',e ne e <r e . ,.t.: esiit ,a g.r. it (r . .q.se 4. w si. i.r..ii.1.s e' . wivse, neras ar vic o,..L 6 21,.. .. e . s. , vi .. .J' y ... v...' . 6,e.,. s ' ar..s e rte t.. l* soies ..I e.r avv .ia r -
~

. e

'
.



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

m- .. .' . ,
. ou , t.,, s m .. . . , -,rei, ... sir. , g ..., % .j.

* .wv

' WFSTERN l
ENVIRONMENTAL- !

-
<

6r.uvicas ar.v -|.

. |[ TESTING INC.
*

';; -- # i f # ul..... I ' ... .. l.. .n W .n..I T.1 1,..p...n.1 11... . I l .. |I 1
T, P , , . , W , ..e. ; <. t. li''G0 4 - Evanat:,n. Wytminr f'".130 -. .

j avort.n asss M1:1&b &ilo 1

I
!1 a b - 16 : 90-2030-3Cliont|.Retrotomicc' Company

~

!&ddr*AA| P Q Rnv A509 Shirley RAAin. WY A9615-ASO9
,

[e Attention! Steve Pfaff r

E
. Submitted By: Hydro Engineering Date Submitted: 06-12-90 j

,

"

a - Analyzed.By: KAH, JPH, GLH Date Analyzed :- 08-24-90- 1
1

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

42 SC
Sample taken 6-11-90

__. - - , . . . . .
--

WAl W AM/ SLY'dH.

'

>

pH,_. units 3.45
Total Dissolved Golida, mg/l 4907 1

Chloride (C1), mg/l 103
Sulfate.(SO4), mg/l 2640-
Nitrate (NO3 as N), mg/l 0.88
Arsenic (As)..mg/l 0.001
Barium (Ba), mg/l <0.05
Cadmium (Cd), mg/l 0.0 11
Chromium ~(Cr), mg/l 0.46'
Lead (Pb), mg/l <0.05
Nickel-(Ni),_mg/1 0.65
Selenium-(Se), mg/l 0.020
Uranium (U), mg/l 2.21

L.L D

uCi/mi'

Radium ??6, pCi/1 9.49 * 0.56 1x10E-10
Radium 298 pCi/1 P2.5 1 3.7 1x10E-9-
Thorium 230, pCi/l 1984 * 28 -2X10E-9 >

Lead 210 pC1/1 4.72 2 2,65 3x10E-9
Polonium 210, pCi/l 0.45 2-0.88 2x10E-9- '

_

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

Chlef Chemist
1

1
Is . a. . .e Ja.. , .. i.n.r..u~. . ,,,u.,, . w . r. ,,.n ., ... . . .* n ..,e.. ...m..g i , yi.s .. , .. .. . . , s.., . .. . . .n. .. .a . , r i.. a i r. r.n e.. . - . . *

#
~

t | 'If Il l '1 ' If | 1;! l' ?I I Il' i 'l I l

1 , . - . _. ..__ _ . _ _ _ . . _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _
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.3. ' LIQUID SAMPLES (CONTINL'E_D1
. 5-

DATE COLLECTED: June 12, ^)0
~

LOCATION:. ;3-SC

. TYPE OF SAMPLE: .G:cunds.at+r -' Bail +3 .

.

CONCENTRATION ERROR. ESTIMATE LLD-
RADIONUCLIDE (uCi/ml) (uCi/eli (uCi/el)

E-nat 21721.70 X 0-9

Th-230 2220.00 X ~0-9 i 5.00 i 12-9 30 X 10-1" i

Ra-226 0.31 X :2 * i ^.12 '. 20-9 2 X I'-1"

Ra-228 4.01 X :0-9 1.2.8C I 12-9 l'X 10 "

Pb-210 2.77 I .:0-9 i 3.58 X !^-9 1 X 10 *

Po-210 0.20 X _0-9 2 :.21 X 10-9 2 X 10 *

DATE COLLECTED: June 3,.1990
LOCATION: 44-SC

:/.
TYPE OF SAMPLE: Groundteate: - Rai1+ 3

CONCENTRATION ERROR ESTIMATE LLD
RADIONUCLIDE fuCi/el) (uCi/mi) (uCi/el)

E-nat 3385.00 X 0-9

Th-230 820.00 X 10-9 i3 .00 X 10-9 60 X'10-!"

Ra-22G 2.17 X _0-9 i D.30 X.10-'' 2 X~10-1"

Ra-228- 1.54.X 20-9- ~ 1.2.12 X..10-9 1:X 10-9

Pb-210 2.01 X 10-9 1 2.52 X 10-9 3 X 10-9

Po-210 0.37 X-10-9 1.0.91-I.:10-9 2.X 9-

.-- . , . - . _ _ - .- +. .. .. , _. .- - ._
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.

: .

307/23 M hl1 J07/789 6420
,

Client |-Petrotomics Company-
.

.

Lab #: 90-2030-4
'

; Address |rP.O. Box 8509,. Shirley Busin, WY 82615-8509-

.

Attention' StevoiPfaff

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

,

-

!

43 SC
Sample taken 6-12-90

4

'i
)

WATER ANALYSIS |
;__.-

pH, units ? . 8 P.
Total Dissolved Solids, mg/l 25434
Chloride (C1), mg/l 303
Sulfate (SO4), mg/l 16000
Nitrato (NO3 as N), mg/l O.53 ;

Arcenic (As), mq/1 0.003 |
osa t l um - ( co '; my/1 <o.03 I

Cadmium (Cd),- mg/I n 10 ;

Chromium (Cr), mg/l 1.92 '

Lead (Pb), mg/l 0.20
Nickel (Ni), mg/l 4.1
Selenium.(Sa), mg/1 0.140 ,

ururitum (v), mg/i .51.i i

LLD
uCi/ml .,

-!
1. . .

Radium'226, pC1/1 0.34 a 0.12 ?v10F-10z I

Radium 228.-001/1 4.01 * 2.86 l x 10 E- 9 :' ;

Thorium 230- 9Ci/1 2920.J 05 SX10C_O' l
.,

Lead 210,pci/1 2.77 * 3.58 4x10E-9-
Polonium 210, poi /1 0.00 e 1.01 2x10E-9 3

?

1 .

f'

,. y~ ~Y. .

"Cnief Chemist
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V MENTAL !
'

SERVICES ANI) JTESTING INC,
;.

ii;71 i; W....i ti am m it. .I vi:Impn miler n. . I mi 1 .

Co5'it . Wwmang d'.'G04 Lvamiten, Wpirmng t';'tf30 t

:107.t:11J.$)1 3t17/7M'e 64'40 j
,

iClient! Petrotomica Company Lab a: 90-2031-9
Address | P.O. Box 8509, Shirley Basin, WY 82615-8509 [

Attention! Steve Pfa*f !

Submitted By: Steve Pfaff Date Submitted 06-14-90
Analyzed By: ,AH, GLH, JoM Date Analyzed 0-28-90.

,

44 SC ,

Cample taken 6-13-90 1

* . . - . . . . . . . . - I

f
'WATER ANALYSIS

!
o

)
4

pH, units 2.72
Total Discolved Solids, mg/l 227B9
Chlorido (C1), mg/l 283
Sulfate (S04), mg/l 14400 ,

Nitrate (NO3 an N), mg/l 0.61
'

Arsenic (As), mg/l 0.0D2
Barium (Ba), mg/l (0.05
CadmifJm (Cd), mg/l 0.07 ,

Chromium (Cr), mg/l 1.12 i
'

Lead (Pb), mg/l 0.17
Nickel (Ni), mg/l 3.0
Selenium (Se), mg/l 0.136 :
Uranium (U), mg/l 5.00

LLD
uC1/ml

Radium 226. pCi/1 2.47 i 0.30 2x10E-1(
RadiiJm 228, pCi/1 1.54 a 2.12 1x10E-9
Thorium 230, pCi/1 826 t a f. 6x10E-9
Lead 210, pCi/1 2,01 * 2.52 3x10E-9
Polonium 210, pCi/l 0.'7 * 0.91 2st 10 E-9

i

i
u.new

|

LNfMiao
,,G ' ~t

Chief Chom1st
J

|
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WESTERN
MVlh0NMENTAL '

SERVICES AND
TESTING INC.

*C750 W. ,t t.'ratuurn 1:wi * c imperial In sir. I' rut I.
- Ca> wr. Wyonung 606N Danston. Wyonning d2030
307 234 551l 307/7P9 f,4N

Client | Petrotomica Company Lab s: 90-2031-10
Address | P.O. Box 8509 Shirley Basin, WY 82615-8509
Attention' Steve Pfaff

Submitted By: Steve Pfaff Date Submitted: 06-14-90
/nalyzed By: KAH, GLH, JPM Data Analyzed : 08-26-90

4 5 f,C !
Sampic taken 6-13-90

'_ . - . . . _.

WATER ANALYSIS $
,

,

. -.

;

!

nH. units 3.47
Total D_iasolved Solids, mg/l 28647
Chlorido (C1), mg/l 334 '

Sulfate (SO4), mg/l 18000 '

Nitrate (NO3 as N), mg/l 0.59 i

|' Arsenic (As), mg/l (0.001
i Barium (Ba), mg/l <0.05
l Cadmium (Cd), mg/l 0.03

Chromium (Cr), mg/l 0.81
Lead (Pb), mg/l 0.20
Nickel (Ni), mg/l 4.8 |

.

| Selenium (Se), mg/l 0.003 |Uranium (U), mg/l 0.822
- LLD

uCi/m)

!' Radium 226, 00i/1 2.27 * 0.29 2x10E-10-
; Radium 228, DCi/1 34.1 a 3.6 1x10E-9 -

L Thorium 230, pCi/l 804 * 43 2x10E-8
'

Lead 210, PCi/l 2.04 * 3.77 3x10E-9
Polonium 210, p01/1 0.00 t 1.25 2x10E-9-

| - !
| !

l-

n

_

..

7/ '

L Chief Chemist
!

;e

1.
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ERVICF.S AND

|TESTING INC.
J

6766 WCM Uranium Rond 76 Imperi61 Drive. L' hit ! !
Cmqier. % yt.mmt 2604 1 'tanatori. Wyominr trMit I5

.u17/789 6120307,234 TbII '

\'

Go ti s e s s is e e e ss e s e sesepeats e ele il 6 Ae 16 96i i ;
,

Address! P.O.Bov A.909 Ahiriny Ranin, WY u2615 0500 !

Attention' Steve Pfaff-

' 1

cubmitted By: Hydro Eriv iriuue iriv Data Gubmitteel: 06 13 00 )
Analyzed By: KAH, JPM, GLH Date Analyzed : 08-24-90

'

i

l

.

49 BC
f. ample taken 0-13-90

--

. .

WATER ANALYSIC
i

_,. ..
3

I
<

pli , units 4.66
.

Total Diasolved Colids, m9/1 0577
Chinrida (C1), ms/l 396
S's1 fate (804), mn/1 5700 ;
Nitrate (NO3 as N). mg/l 0.16 ;

Arsenic (As), mg/l (0.001 ;

Barium (Ba), mg/l <0.05 :
Cadmium (Cd), mg/l <0.01 '

Chromium /Cr), mg/l (0.02
t.nad (Pb), mg/l 0.08
Nickel (Ni), mg/l 0.81 -

Solonium (Se), / Tmo/l 0.002
Uranium (U) . mg 0.055

LLD
uC1/ml

.

Radium 226, pCi/l 4.69 : 0.37 2x10E-10
Radium 228, pCi/1 10.4 : 3.5 lx10E-9
Thorium 230, p01/1 16.8 = 5.8 7X10E-9
Lead 210.pci/l 2.66 = 2.53 3x10E-9
Polonium 210, pCi/1 0.12 = 0.90 2x10E-9

9

r

.

*

m. _

'fChief Chemist

i s,. ....u .. ..., s.. ..m. ,i o ,... ,, . a . r.. ,. .. ... .... .. . , ..w . ,,a ...i.,,.: .. e m u, i.. .o, . .. .-.a.s, ...i . ta,.i..i . in . .. ,i k.u . .,,,
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WESTERN *

IRONMENTAL -

ERVICES AND
TESTING INC.

6756 Wn.t Uranimo Rriad 76 Imprial Dnve. L', it I *

Cav . Wyoming tc/604 Evanston. Wyctmng c2900
307 234. % 11 307/789 6420-

Client! Petrotomics Company Lab W: 90-2031-11
Address | P.O. Box 8509, Shirley Basin, WY 82615-8509
Attention! Steve Pfaff
Submitted By: Stevo Pfaff Oate Submitted: 06-14-90 |
Analyzed By: KAH, GLH, JPM Date Analyzed : 08-28-90

l
4

1

51 SC
,

Sample taken 6-13-90
J

_ _ _ . _ . - _ . . - ._ . . _ _ _ ~ . _ . . _ . ,

WATER ANALYSIS
-

.

i

|
.

pH, units 3.58 :
Total Dissolved Solids, mg/l 29161
Chloride (Cl), mg/l 339
Sulfate (SO4), mg/l 18400
Nitrate (NO3 as N), mg/l 0.46

,

Arrenic (As), mg/l (0.001
Barium (Ba), mg/l (0.06
Cadmium (Cd), mg/l 0.02

;
Chromium (Cr), mg/l 0.05 !

Lead (Pb), mg/l 0.20
Nickel (Ni), mg/l 4.2 :
Solonium (Se), mg/l (0.001 .,

Uranium (U), mg/l 0.101 !

LLD *

uC1/mi
,

Radium 226, oCi/1 29.0 2 1.0 2x10E-10
Radium 228, DCi/l 60.2 2 4,9 1x10E-9
Thorium 230, pCi/1 23.5 x 6.0 7x10E-9
Lead 210, pCi/1 2.78 * 3.51 3x10E-9 ;

Polonium 210, pCi/1 0.51 * 1.11 2x10E-9

4

?

i

.

.. a
$
F Chinf ChnmiAt

,
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5 LISU._I_D SAMFi.ES. {rONTINUED_J I
-

3.>
_

DATE COLLE;TED:. [*ur.a 113, ~ I???
.

O, : LOCATION:- 33-S7
TYPE OF SAh?M: 'Groundva'er - Cailed

_ .

_

CONCENTRATION ERROR ESTIMATE LLD

RADIONUCLIDE fuci/ ell (uCi/mij (uCi/ ell

U-nat. 131.G5 X 10 S
.

'

Th-230 0.79 X"10-9 1 0.00 X i? '' 2 0 X : f'- '

Ra-226 4.13 X 10-9 i O.11 X. :0_? 2 X 10- M

~Ra-228 5.58 I 10-8 1 2.22 X 10-9- ~2 X 10-9

Pb-210 1.13 X 10-8 1.88 X 10-8 2 X 10 '

Fo-210 0.30 X 10-' i 0.42 X 10-* 1 X 10-9

DATE COLLECTED: June 13,-1990

LOCATION: 54-SC
.

TYPE OF SAMPLE: . Groundwater - Pumped

CONCENTRATION ERROR. ESTIMATE LLD

RADIONUCLIDE fuCi/el)' fuCi/el) (uCi/el)'

C-nat 2.03 X 10-S

Th-230 9.39 X 10-' i 4.28 X 10-8 60 X 10-''

Ra-226- 17.40 X.10.S 11 0.70 X 10-' . X 10-1*

Ra-228 29.50.1 10-8 1 4.80-X 10-8 11I 10-5
~

Pu-210- =2.31 X 10-8 'i 2.06 X 10-8~ 2'X 10-9

Po-210 . 0.31.I 10-8 i 0.42 X~10-'- 1 I-10-5~

-
-

-

. _ _ _ _ _ _ _ . _ _ . . _ _ . . . . _ . _ . .
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$ERVICES AND
TF. STING INC.

,

67.% ht Urasmim Rwl 761lii4rrial firm llant i
Casper Wyuttne,y W691 L'vanston. Wyormng S.'NO
307/234 4 511 307/7A9 6420

Client: Petrotomics Company Lab #: 90-2031-12
Address | P.O. Sox 8509, Shirley Basin, WY 82615-8509
Attention! Steve Pfaff
Submitted By: Stevo Pfaff Dato Submitted: 06-14-90Analyzed Oy: KAH, GL4, JPH Date Analyzed : 08-28-90

53 SC
Sample taken 6-13-90

WATER ANALYSIS
.

.

pH, units 4.59
Total Dissolved Solids, mg/l 4860
Chloride (C1), mg/l 76
Sulfate (SO4), mg/l 3200
Nitrate (NO3 as N), mg/l 18.2
Araenic (As), mg/l (0.001
Barium (Ra), mg/l <0.05
Cadmium (Cd), mg/l (0.01
Chromium (Cr), mg/l < 0 . 0.*
Lead (Pb), mg/l <0.05
Nickel (Ni), mg/l 0.30

, se len 4m (Se), mg/1 0.020
UraniLm (U), mg/l 0.224

LLD
uCi/ml

! Radium 226, pCi/1 4.43 2 0.41 2x10E-10
L Radium PPH, pCi/l S.58 * 2.22 2x10E-9
| Thorium 230, 00i/1 0.79 * 0.66 1x10E-9
|- Lead 210. pCi/1 1.13 1 1.88 2x10E-9,

E Polonium 210 pC1/1 0.30 2 0.42 1x10E-9
!

L

, a tl , ;

, Chief Chemist

|-.
I-

10kt 4R41, 54 AfilmenO 4# 3A's *{ ct'aMt. sv%!. se.gl s? .i.e F.MPf t er, wa6**IMe 40.tf vtlebsti Aied 4 41 Peal .g Wh.4 91 A r .6Ps.t lv 4 *ew . tdd +,s e %f stAfe&#t.C see 19i.fr } Wit.. la t . W 4 ele
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WENTERN
ENVIRONMENTAL -

trRVICES AND
TESTING INC.

67M West Uraniurn lload 76 li..perial Drive. linit I *

(' asper. Wyorning R.%.Ll Evan'.tr.n. Wytimint K"8TI
307/?.11 M.!! .Hil/7 K9 4>4L'O

Clienti Petrotomics Company Iab #: 90-2030-6
Address! P.O. Box 8509, Shirley Ranin, WY 82615-8509
Attention! Steve Pfaff

Submitted By: Hydro Engineering Date Submitted: 00-13 90
Analyzed By: KAH, JPM, Gl H Date Analyzed : 08-24-90

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

64 UC
Sample taken 6-13-90

WATER ANALNSIS
.

pH, units 3.88
Total Dissolved Solids, mg/l 20928
Chloride (C1), mg/l 365
Sulfate (SO4), mg/l 13280
Ni'orato (NO3 as N), mg/l 0.22
Arsenic (As), mg/l (0.001
Barium (Ba), mg/l (0.05
Cadmium (Cd), mg/l 0.01
Chromium (Cr), mg/l 0.10
l.e ad (Ph), mg/l 0.16
Nickel (Ni), mg/l 3.2
Selenium (So), mg/1 0.007
Uran 1um (U), mg/l 0.003

1.L D.

uCi/mi

Radium 27.0, pCi/1 17.4 * 0.7 1x10E-10
Radium 2/8, 0Ci/1 29.5 1 4.8 1x10E-9
Thorium 230, pCi/l 9.39 : 4.28 6X10E-9
Lead 210,pCi/1 2.31 e 2.06 2x10E-9
Polonium 210, pCi/1 0.31 z 0.42 1x10E-9

Y~.>.>f
% s1. . // 't *'

f '

Chief Chemint.

n... ir..... . 1.,, . . .. ,.i.. c... - u , .,..% . . n.i ...,4 m ...i ..,i a ci . ..,t.,, n o.,,ue ve.. . 4 i..a .. iu .. ,u... m . . .

T,e WissM.r,.a..r epee.nas. w..u yet e1.ee'll?.e w.t . *,me at ? %.etera lautv.imental $stewee.ad le.St.r M LS e.ht.1: .6,s .t.nts a..w,e. e., te.nas4.1 as eas' nieke du ;
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WFATF.R h' -
ENVIRO'dMENTAL -

SERVKIS AND
TEST:ivG INC.

t;7.di Wcat (*ramum lload 76 f rmrikt Drive. I! nit I *

he r. Wyomme 8?c.f t4 f.vn v. tan. Wyaining A?M0
;tti. '*.11. s i l Htt/IN'h810

Client! Petrotomica Company l.ab s: 90-2030-/
Address' P.O. Box 8509, Shirley Basin, WY 82615-8509
Attention | Steve Pfaff

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

\,

- -

t> t > bu
Sample taken 6-13-90

_ -- . . _ . . . . _ . . . . . . . . . . . _ . . _ . _ . . . . _ ~

.

WATCH ANALV010

.

units 4,53p,H g
Total Dioucivod Colido, mD/1 14o00
Chloride (Cl), mg/l 360
Rulfsto (SO4), mg/l R640
Hitrato (NfVI nn H). mn/l 0.13
Arocnio (Ao), mn/1 0.001
Rarium (BA), mg/l <0.05
Cadmium (Cd), mg/l (0.01 !
Chromium ter), mg/I o . O 'i
Lead (Pb), mq/1 0,12
N1 CV.v l ( N 1 ') , mg/l u . e ts
Selenium (Se), mg/l <0.001
Uranium (U), mg/l 0.023

LLO
.

uCi/ml

Radium PP6, DCi/1 6.?1 s n . *19 1x10F-10
Radium 2P8, pCi/1 14.8 3.4 1x10E-9-
Thorium P30, nci/1 360 L 20 2X10E-8 i

Lund 210,pci/1 3.53 2.61 3x10E-9
'

Pulun iuni 210, pCi/l 0.49 1 0.61 1x10E-9

:*
.> <

-

Chief Chemist

i ...e .e., w a.i. < no.i m . ..s a . . e ., ... .s . .:. .. .n.. .,,,4 ..,,,.i .,. wo., ,u ,,.. ., r,., ,. u i, . .< ... . ..a .. u, .,..v ,. ..r,. ..a... ...&

: 11., taler et,La tiviss et uri.nas t k e...wi ,e,,,e.e * ,ti, se .f a'er* ** a#* *J We* fe.a l'avaisei*t ****al ke ss e .s d bt e.v f a, h,4s va I'.e.u,aange nt.l av .# ip u.empieelei'itt aimel a..\*. s A
J

'

- - --- .. _ ___ _ _ . . . _ , _ _ . . _ __ _ . -.
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. . . . ' ,iw.n he' m 4o,24 vc>>_.....-..........,,,,

WESTERN
'

I'

ENVIRONMENTAL ,

SERVICES AND
TESTING INC. ,

cis W a Cruniuen I:nad m inis rial lirise. I'n't t |.

Ng r. Wv..niing eliot Ev:: uton. Wp.inius' w'140 !

aoijn:J.:in 307an ei.:w i

|

Clienti Petrotomics Company t.nb s: 90-2030-ll 1

Address! P.O. Box 0509 Shirley Basin, WY 82615-8509 ;

Attention! Steve Pfaff
Submitted By: Hydro Engineering Date Submit +,,ed: 06-13-90 )
Analyzed By: KAH, JPM, GLH Date Avlyzind : 08-24-90 |

. _.

l
56 SC 1

Sample taken 0-13-90 )
,l

!-

,

WATER ANALYSIS I

1

...
.

l

.

DH, units 4.01
Total Dir,nolved Solida, mg/l 12033 :

'
Chlorido (C1), mg/l 267
Sulfato (SO4), mg/l 9280
Nitrate (NO3 as N), mg/l O',21
Arsenic (As), mg/l <0.001
Barium (Ra), mg/1 (0.05
Cadmium (Cd), mg/l <0.01 |

Chromium (Cr), mg/l 0.0?
Lead (Pb), mg/l 0.00
Nickel.(Ni), mg/l 1.6
Selenium (Se), mg/l <0.001
Uranium (11), mg/l 0,021 7

LLl> ,

.

uCi/ml-
.

Radium 226, DCi/l 9.66 * 0.47 1X10E-1C
Radium 228, DCi/1 28.8 A 4'. 3 1x10E-9
Thorium'230, pCi/l 0.00 2.89 SX10E-9 ,

Load 210,00i/1 3.17 * 3.02 3x10E-9 .

Polonium 210, pCi/l 0.48 * 0.66 2x10E-9

.

.

'

, 7.'
a,, i m _

''/ .
,

# Chief Chemist '

.a....a.4.,n:.,n.se,,,......,.............~i..........a......,..n.........,..........ra...ni,,..m............

rs........,m,.,4,,,,,,,,u,,,,,,,,,,u,a.u,..,,,,,,.,,,,,,.,,...,,,,,,,..,,,,,.7,,,,i,.,,,.,,6,.,,..,,..w,,..,,....i,,i...4..i,,_.

. , , .o. . . . . . . .

_ _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ . _ _ _ _ _ . _ _ _ _ _ _ _ . _ , _ . _ . . _ . _ _ . _ . . . _ _ . . , _. . . , , , , , _ , _ . . . _ . . , , , _ _ _ , . _ , .



_ - ____

_

.. .. .

:j :

'{ 3. - LIQUID SAMPLES (CONTINUEDj
:;-

;| DATE COLLECTED: June 13,'1990.
..

LOCATION: 57-SC
TYPE OF SAMPLE: Groundwater - Bail +1

CONCENTRATIOT ERROR ESTIMATE LLD

RADIONUCLIDE fuci/ml)- (uci/ml) (uci/all

C-nat 3.39 X 10**

Th-230 0.0') X 12 ' :.31 X 10-9 20 X 10-1"

Ra-226 1.02 X .0-9 2 0.32 X 10-9 3 X 10-?"

Ra-228 13.30 X 13-9 1 3.30 X 10-9 1 X 10 *

Pb-210 1.01 X 10 * 1 1.89 X 10 * 2 X 10 '

Pe-210 0.10 X 10-9 i 0.52 X 10-9 1 X 10-9

3. LIQUID SAMPLES (CONTINUED)

DATE COLLECTED: June 12, 1990
LOCATION: 38-SC
TYPE OF SAMPLE: Groundwater - Pumpe d

CONCL.TTRATION ERROR ESTIMATE LLD

RADIONUCLIDE (uCi/ml) (uCi/ml) __ (uCi/ml) _

C-nat 13.31 X 10-9

Th-230 12.20 X 10 * ! 3.20 X 10-9 10 X 10-1"

Ra-226 17.70 X IC-9 i 0.80 X 10-9 2 X 10-to

Ra-228 118.00 X 10-9 i 8.00 X 10-9 1 X 10-9

Pb-210 1.95 X 10-9 1 2.78 X 10-9 3 X 10-9

Po-210 0.69 X 10-9 1 0.87 X 10-9 2 X 10-9
|
|

c
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Client | Petrotomics Company Lab #: 90-2030-9
Address! P.O.0ox 8509, Shirley Basin, WY 82615-8509
Attention! Steve Pfaff |

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

. . _ . = _ _ . _ .. . _ . . . _ _ . . _ . .. _ _ . . . _ . . ,

'
'

b/ SC
Samp10 taken 6-13-90

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

WATER ANALYSIS
._ _ .. - .

i

pH, unitG 4.12
Total Dinan1vnd Solids, mg/l 9970
Chloride (Cl), mg/l 267
Sulfatn (SO4), mg/l 8080
Nitrate (NO3 as N), mg/l 0.20
Arsenic (As), mg/l 0.001
Barium (Ba), mg/l (0.05
Cadmium (Cd), mg/1 (0.01
Chromium (Cr), mg/1 (0.02
Lead (Pb), mg/l 0.12

_

Nickel (Ni), mg/l 1.4 :

Selenium-(Sa), mg/1 0.003
Uranium (ll), mg/l 0.005

LLD
uCi/m1

Radium 226, pCi/1 4.02 * 0.32 3x10E-1C
Aadium 226, pci/1 13.3 : 3.o lx10E-6
Thorium 230, pCi/1 0.00 = 0.34 2X10E-9'
lead P10,001/1 1.04 2 1.A9 2x10E-9
Polonium 710, pCi/1 0.10 2 0.52 1x10E-9

Ead.'d .?], k M . . ' . _

V rChief ChemiulE .
t

t

|

.! . .~. 4 7 . . . , . 7. . . . . . . . . . . . . .. . . . . . _ . . . . . . . . _ . . . . - . . . . . . . . . .'

. Si . . . , . . . . . . , , . , , , , , , , , , , ,, , , , ,,,,.y,,,,,,,;,,,,,,,,,,,,,,,,......,.;.:.,,,,,,,,...,3,,i,.,,g.,;,,,.,,,,,g,,,.,,,,,,,,,,,,,,,,,,i,,,.,,,,,,,,,,,,, ,

. ,

i,,_ _. - - - . ._ . _ . - _ . - . . . . _ , - . - . . - . . _ , , - _ . _ _ _ . _ _ - . ~ . . _ . .
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: I

Client | Petrotomics Company Lab s: 90-2030-10 )
Address | P.O. Sox 8509, Shirley Bcain, WY 82615-8509 i

'
' Attention | Steve Pfaff

Cubmitted Dy: llydes Engineering Dato Cubmittod 06-12-90

Analyzed Oy: K All JPM, CLil Date Analyacd : 08-24-90 ,4

1

58 SC
Aample taken 6-13-90

-
I,',

-. - _

{
WAIFR ANAL.YSIS i

- ,

pit, uri t tu 3.6G
Total Dissolved Solids, mg/l 29189
Chloride (C1), mg/l 329 7

sulfate (so4), mg/1 20000 ;

Nitrate (NO3 as N), mg/l 0.27
Arsenic (As), mg/1- <0.001
Barium (Ba), mg/l 40.05 |
Cadmium (Cd). mg/l 0.03
Chromium (Cr), m0/1 0.39 -

Lead (Pb), mg/l 0.22 !

Nickel (Ni), mg/l 4.5
Selenium (se ), mg/l (0.001 ;

Uranium (U), mg/l 0.020
Ll 0 -r'

uCi /ini i

Radium 220, pCi/1 17.7 1 0.0 1'x10E-l
~

Radium PP8, DC1/1 118 a 8 1x10E-9
;

[ Thorium 230, pCi/1 12.2 a 3.E 4X10E-9 ;

|; Lead 210.pci/1 1 % i ? 78 .1 x 1 0 F ,9 |
L Folonium 210, 0C1/1 0.09 * 0.87 2x10E-9
|

|

. Mf?ycni
/ Chief Chemist

i

*. . = ,.a. . , r. ~ , i r.., aa ... . . .. . i . u, . . .. ., , ,.. . . a . .t,,,, , .i .,,,, , e ,n.i., ,. i .,, s a :. . . u.. n es v . ... . .,. . .. . , n,,,r.. ,a,a . e.. .. .,o ., i. . a .

b 6.. . . . .. : , .. .. . .e , ,v . v c. , , , ,m ,, ,,,..,,..,,,,,,.,,,.,,,m., ,,.,,,,,....,.,,...,.,,,,,,,,,,.,...........,,,,,..,v,,,,,,,.,...,,, . , , , , , . . . . ,

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



e a

)
'

'

..(- i +

jy 'a , '
1

O.D; '

s r
i

i

[ ! ,- ji

>.

'

4

I

t . ]
, - i

('r
,

i'
F

. A' 4
- I

) 1
|, - 1

!
?. k

:

I

!
o

n. .C C
C.r C.

m e e e e s m e s s e ^
e-

!r. a
.

- ei t* e a . e. e 1' *

e
'

3. e ( .. 4. O O . O E Cs (* 0.e , o. o.. ;

a %.-
. , .e en en e .es.

O %..e
.e- e e. e n en ,

J .3,
a 3 V V . V .V H A M 'V V . >1 M'

w O. Cl M M t1 w O *.e M ' - t4 M -4

p- er er - !
i

j'-
t

? .I/
!-
1( ..

]

4 -P
,
-

.

: 1
W. . W .

A>

.8 H e o e e< e- H e, e o. . p. . p, !E' 8C e e . C N'#
g 7 .g g . .p $t l .e

' O.R* *
O. .

O
e

. o 'O- - i,O ^ O O, . e - - -
"

-- - - e - - ~ ~ -' 5 g
.

.

N.- M M M V M.
N. M M ,M M .M

. t
-

'N , O o-* . 47 to ea CO D 't=' 40
** o - M O s 'o .o. (se . . en -

'

N
LD.

ca et - +
w

1

e o e e w .s e e
(I o o M o C.s - - o . so - da - o -- !

, di 81 +1 41 4| +|
< '

4| +| 4|- +|
'

i

's,

*/. . o. e, p. e e ~ e E. p. ei e m e e
i

- -

.O e ' o
e 0 -i e e e .s a '[-.' o.e

i s i e : - o t += e c: o o- *:1 o o o , - o . _ o ' : o. . 'i
-

f., . eg 8
' e'& .Hm e e* w ** e-4 & HM eg ew w . :' eg e-

.
. e.< g

. . t
F1 ' %. V. V V H >*. V *

%.e. '
V V V ' M. VM:

4 s-
' O ' CO () O' O I- O, IL

' O tO CO~ O O: **

-

g-
le. .

'f

to .'
eq '

43 D 3 to

O. - . l ' Uw 'O. G. CC.
O - t.1 scs

. O I w ..

* *

, o. o. o. m'u.
. . . e. ev. << 'r, e, s, tl o c. v. m (*, e* .-e. .M- o' 4.c+ ' n o v n h. O to e. '-n

.,t-
c

. e.e -} . .Q m.< .
.h. -

Q p- -e
- .s . e-.
C e * 4-.-

- e?. .s . M 3ta:
' -w t e t*;>

.'

./., t > 6: L ** '*

. -l th ;* 4> to ? . .*
2 I ,7 8 O L? I Q !

-g { .' 7 no. O -
f. :.3 c > . L - =ch

*i c 0
w

<-
.. .. .. .. r r

M 3 W tal Q W W +

W a3 4 o
a3. -

3 C r
-A e A w t..

. ) E a J q .3 t
E W et p .y g y

,

a
2

cR - 3 .. M 3 .. M p* .,
i

M - 3 F. 3 *ar. F. *

00A O
.o - 8 .O Es. -

i

o. o to co o o O w O. ~ o to co o. O Fj' ,

c . H Q w ta est (sa e4 ' e=e
* H (s3

+8 87 N Csl M -- M- *

1b 1sJ LaJ W fG da et ee N bl N N N'
- @ t H N -M C l ' N N 00 ol '

I I I I A C 8 0 0 - 1 1

- . ee I .: e- e .o o oc >. s .c c e .o o
j7< .J J Q s H C4 Cr: 4 A Q Ea *J F* Cr'. CC A 4

,L

*

6
e'

N h

s
4 4

4

.e e

I
- 3

'.ig .

.-

. . -



._ ____ __

0

WESTERN *

ENVIRONMENTAL
$FRVICES AND e

TESTING INC. -

67W G.: U,animn 1:4,a l in Iniet d.il thivr Ihni I .

Caspere Wyorning aY604 Evanston, Wyomirag h2' 30J
307/231.f.'s11 307/789 6420

Client | Petrotomics Company Lab #: 90-2030-11
Address | P.O. Box 8509, Shirley Basin, WY 82615-8509
Attention | Steve Pfaff

Submitted By: Hydro Engineering Date Submitted: 06-13-00
Analyred Ry: K? H , JPM, GLH Date Analyzed : 08-24-90

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

59 GC
Sample taken 6-13-90

_ _ _ _ ..
-

WATER ANALYSIS
_

pH, units 3.67
Total Disnolved Solida, mg/l 24560
Chloride (C1), mg/l 293
Sulfato (SO4), mg/l 156Q0

. '. Nitrate (NO3 as N), mg/l 0.31
Arsenic (As), mg/l <0.001
Barium (Ba), mg/l (0.05
Cadmium (Cd), mg/l 0.02
Chromiura (Cr ), mg/l 0.15
Lead (Ph), mg/l 0.17
Nickel (Ni), mg/l 3.5
Solenium (Se), mg/l <0.001
Uranium (U), mg/l <0.001<

Ll D
uCi/mi

Radium 226, pCi/l 9.88 * 0.54 2$10E-i0 i

Radium 228, 0C1/1 95.0 i 8.6 1x10E-9
Thorium 230, pCf/1 0.00 * 2.19 4X10E-9
Load 210.pCi/1 2.27 : 3e 11 3x10E-9-
Polonium 210, pCi/1 0.59 Oe83 2x10E-9

_

.._ .end . _ _ .

#|7
' '

,-

Chief Chemist
.

II.e n%Ir ote st+=.or e 6r eates uretanmana tet.:ai,wd .p ts.t. rtwt ate 'v4eeJ 6s.,Leertt' 0% sed atatorial eddel.td in *>c e WM a's Ra.s t ulwesve .na ses%#t 4 6.4 Ph re p et h4s tamen 't.4dv8

Tlee saterpegiatevneet 6pe%% g.pg ag e, pr. t SL to q seedstewat.J Wo.ter a L tviswafewatal $vre.re, ans! Teetens les W, .1 re I av'ad4Ma'' ti D.iie. a na n.F a%.iv .r.st aseen his
# .cf.Ril $f ,s 6 f t 4f*.dtteth e (pea e e d er en.p g d as q, ? 4 g.p,.4w go,ety, pr.b e ape t. Men . 4r prehld Ste g e,eo e.gf v' .ti ,.I gena s emil * 4h ht yevn crit, m e;l w t. aM us get n'.u f i-

.
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WESTERN
ENVIRONMENTAL -

$ERVICES AND ,

TESTING INC.
*

67M We>t L*n. 41. Road 76 Iml+ rial tirhe, l' nit 1
4 ' Casper. Wyomity A2604 Enns.ttm. Wvoming 82030

.t07/2344511 307/789 6420'

; - Client | Petrolomies Company Lab s: 90-2030-12
'

. Address | P.O. Box 8501, Shirley Basin, WY 82615-8509
Attent, ion | Steve Pfa''f

-

,

Submitted By: Hydro Engincoring Date Submitted: 06-13-90
Analyzed By: KAH, JPM, GLH Date Analyzed : 08-24-90

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

60 SC
Samplo taken 6-13-90

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

WATER ANALYSIS e

'

. . . . . . . . . . . . ,

,

OH, units 4.17
Total Dissolved Solids, mg/l 6042
-Chloride (Cl), mg/l 167
Sulfate (SO4), mg/l 3440 i

Nitrato (NO3 as t'), mg/l 0.07
Arsenic (As), mg/l 0.002 ;

Rarium (Rs), mg/l (0.05
Cadmium (Cd), mg/l <0.01
Chromium (Cr), mg/l 0.07
Lead (Pb), mg/l <0.06 !

Nickel (Ni), mg/l 0.79
selenium (Se), mg/l 0.002 *

Uranium ( U), mg/l 1.58 !

LLl> '
-

uC1/ml
. . . . .

Radium 226, PCi/l 1 1. f, 2 0.5 1x10E If
Radium 228,.pci/l 31.9 * 5.6 1x10E-9'

Thorium 230, pCi/l 9.08 * 2.71 4X10E-9
Lead 210,0C1/1 3.04 * P.12 2 x 10 E- 9
Dolonium 210, pCi/1 0.61 * 0.45 1 x10E- 9

.

f ./ __om
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.

AF.RVICF.9 AND !
i-Tt10TINO INO.

6756 West Uranium i:end 76 Imperial Drhc. Unit !
UUV/''W 0peming 60030 |C.wi. sten,

g,6J.3511. w, ....
...g U::Gu4

Client | Petrotomics Company Lab #: 90-2030-1 |
'

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

Attention | Steve Pfaff j
|

Cubmitted Dy: Ilydro Enginaaring Data Cubmitted: 06 12 00 |

Analyzed Dy: K All , JPH GLil Date Ann.ly:sd :.0S-24-90g

. --.

b DG
Sample taken 6-12-90

l

I

WAIEH ANALYSIS
,

)
:'

i.

pH, unita 4.28
Total Dissolved Solids, mg/l 12755
Chloride (Cl), mg/l 211 ;

Sulfate-(SO4), mg/l 7840
Nitrate (NO3 as N)', mg/l 0.34
Arsenic (As), mg/l 0.002 .;

Barium (Rn), mo/l (0.05
Cadmium (Cd), mg/l ' O.011 ,

Clie vm ium (Ce), mw/1 0.02 ,

l ead (Pb), mg/l 0.12
Nickel (Ni), mg/l 2.6 :

Eclonium (Ec), mg/l <0.001
Uranium (U), mg/l 0.004

LLD
uC'l/mi

-
. - . . . . . .

Radium 226, 00i/1 0.46 * 0.50 2x10E-19 .

'
Radium 228, pCi/l 20.1 * 3.2 1x10E-9
Thorium 230, pCi/l 6.17 * 6.38 1X10E-8-
Lead 210.pCi/l 1,62 * 3.01 3x10E-9
Polonium 210, pC1/1 0.29 * 0.75 2x10E-fp

|

h

4 ,,,

i
,un i wf chem l v t.

.

,

I
. ,, . ...e

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



t r . . . . Isi
.:- i x .% ag +-p<3 . r. s s ~g ,tt;- g a -s . . .j-

iY -~b

ug /k . F , .._ _ 7 h' r _
. .4 3 m

. . . ..) \ ; |^ s ;J-j f.,_t'y f,,|| '. |c :)' A~^

:. ',1 4 i s(
-

r ,s3 A^., a r< ,a e,,,., , . , ._ _ .v.s .

--
i c ,, u, . '4.- O i5
L t.1 m myfj @. .. 3t , % ,, y n y

y

. t.;. 4 + , i o ._ .4.p*- ,'
o_ a > n. -. , ' , . . .

,

a.=. ( I ,i g
>q- ys t.-- , *

O' 6 '. m, yy t *y' . o. c .c. ~ . :
V-)''d n j ,

e. yav ya 3
,. s . n. . a 3 >1' . .

O' p
. -_ s

pb 3 h. ; g .g,@'+
.t,r1 . 9*GU,q:J ' y dq,

, i 5-
, 2, 3g

(' ' N J y-$_ m
#.

6 _y N h4M s p pJ- ,'l\ .. _.W o " .'_e - J(i 4
6 aw - .( t f i '-

-

,t
,~ 'y:',A%'f'a .- f Y

4 c)

.

..as w. a. 4 gs ' *
,.g

,

_d F F t ' =
t 3, -

y- ! )
-! -- 11 J2

1

y7 w ; E g '.~ r s.g. 2
' .

1
4

p ..<f ~.$,
, ,,em m 2:y - A s

m* f a i,
%,y s,a t

l*~d- ' ' ' .
U .,' t, $

'3! *
,-;- : h ! I,, " '

tN A',M[i .
' '-

~

&'.1 E Y 's i"St
~2

, 't/i.. w it4 s
l= i c -t '' ;,)- '

nsS, - tp'~
@ (4 :, iM 3.,

# ., '' I r t

.6,~ cgJ ' '

; dq,t
' ' @ .h Jry ' 4 > - , ,

k .
.,y

oy e u c ..- 45 r . - 5<'

,
''

,
\ '

- .'f- 4
,i..p h ,. cm 'f. k ; 4

. . R r. ? ' s
t

1

9 ?. . , _ ,3 < t s 5h 19 [f[t ,*
.

>
t

t

N' -~h -
- I +

an -.
'5'y.t,

.,t.g 3
,, 1 -

X
3, .. 3.,n " 12 '4 ep . ff. - ). ;'.

. . . , p

: ;4. ~ p p i; t i i4 ,.y <. , .y
* ,'

* *
,, g ;,

J ta- j .3 ,, 1
^

9.,: 'esn_ e- _ iE ( ,9 ) . W [) ~ ~- ". j < , t }: i h < - L * ~Y
j.9 p y r - ,,

_

;> 1 ..0- 8 e I
.

v.[1 s - 2 (s th"
t i-h.

"=4y"g._.4,,. j
. , ,

,
t ,

,

._.-t<+j -

f- ': < - , , n' *s ,
, , y

' '

i ._V,t -

g
,

;-9 :. .-
,,v-

s . u" .

.

, 4 g

e&~ ,4
,

'. , _ 4-
+

s , , . ,

9 gs - y-

5*[
.'k' '; . k '.Q 3a Ij?, % ' v, ,e >

A

?j]$Wy , y+, <

,
s

; Q'

4.;.__ v w

4
+ p ,. ,

~~

isI_~|Ih? y *
-, -+'- *

,,

~ * 6V _
;fy, y .. _

, i,.

.-

> >
+'_.

w.s ,

ei . ,7>._.g s.p
p ,.4 j ..?

=

+e' ; 1,f: 4. , ',5

-

ty
,

;

j .N I '. A i ,' 4*
i

t 'ny
<4 t.'j.

_M

i

j ;

(g{Q -f ,h p,iM
., ,

'

' *
kt- r

H q
P Q-. -4' ; ,, 3e

p >

Q{{s & p' +'-- t t ., ,

2.. .* f[;7
.,

, - 3.1-
,

.,
'~ '

/
' '..(

.4) 9
' ''

..p!t
9 ,

a $_tj 'o I t
..

V 1: . =9
5, g

E -a ,

s '

.

,-"$
3f(2

w .a+> 4t :
f y }} v 9
||% , . af\ g ; j j''

e .B i
n -

=-RJ 7 ' - +( ,
' ' o, h - -(cf r ' | ' f ''; } ri3'',..

a
L av r; n

p'
.T ,

9 -e
N Ij.-[h: 2

' -
3

S, k s.. + i, 1

-&,
s

*
! t:li cy'

p g _. 3 '- ( is:
t i

1 *

#. %

j j _b %' - !,
-

g
. t i'"1

| ? 5:j.| .i

t.q i n . t ,
p

t f
,f, p ' T '. '.

m
- ,' r h.' $.p', J

j i_ -.4$ - .

3 33

4,
7

d ' ' 'j f

9d
* + v

. W t
, ' 4. ;t' J

jG, ' iv .Q . > t
-t

' '#,
0-

i
-(

' r> '3 , i (kb

+

eL_'_:+.#Y_"4'',1 '

-~}'.
g . s. 4 f

r . .',
b

' '

O.;_N$. +' & | c >

4 ' c
\, r .>.I% :3' c

*

b.!(.#
v

,. ,
,e,

sq f
< .

' 'c
I 4.4

,,a ' A *.gUv.
s y +

n
4 T

3 :c.5 -.
p

L .. tua
ay

i + ,'
= ;I'. q' -? ' ;. A .i , ''-

'

' \ L, Q{'-d
s ; . . -

_ ? Fj
'

3,

;V h '%'44 ,% . , 7 .$,, :-

.,Ir_. ;9. ,-'ta > *
.'j ' 1

.gt
( - j ,u . L .1'

* 4 s 55-.

.4 yp?f)[' {l? ,

", y '' j .. j 4 , ;L p..s

1:aha y ,yys
"c.i

' i . ,. r.g 1
', V. , y-[||J. n .
e, 5

^ '

N. p i ,, p'*:-)N)
a.

o+g\ ' t - ' . ,- '
'e "V g ?N' Ny i

_
1,.,-. i ."w

-

._ t

fl 9,.,~s
~ 0: -V, ,

r

.. .

OtytF'
g ; W -

,
'

Mi w +
A _ {[[> ,y. ,; M''

'N * I f'* .

t{.,3h
N

i. i;t 5 ; ' %3*
n ,

;

f
i, D. ;L - %-

_ *
h A 2,- ,z

.
b

m
< s Uji %. i_ ,

.g
# .,s1.J'+ j ..=_

'fi
, c'' '4 e'_y

-
: qgg 3; .

gyy _- - t

b a khe i
,

Q ,p . @t7 i- ; n o 3

w(w w'[3$ u
a

'

h W3f'i ,-- .s
.

.

"

wxe x .:, #> ..,ye'*
t

. , <

;M_L- e(
aN, ;7 A

is,-)

%m_'' 5 %.d4O
g.' y ,. g i 1CF., i ,

i, s *. s == x.i

h- -

n,
dfx 1-m. -

.e. .m ym
/ O',e ! @ [

%
'*p

,E$ - tig ,.+gs ,g

s,_ s
{q{ ?p

,,isi,

y..6'->
; ) i.e' L.N...'

1,

.-n. (?* 14
3g g

-

!i<M- L'

,-

e

h~p 31,s.; .
c

f5 4

; (.m ,
"n

, j ( 3 I*U p ~-,g
. P..s. , -!. :es,e y,

- |

" .4 ;>
-<t e a 3 :.. r. t.:

$ye- 4, a a +-.:.y<

5,- f.kk ,s-yM y _f' sy,, _i.
.:, =-

! f- ''s
4 ,

"''-k?dn; %y %1'' . 3 'iI c ' ,;3;
2 h h,s QTMMj f * $ , 4''

f,. )
''*

-

, , ;,, .. , {lI
,4 7

]



e

-

i

~

S
E
L

. 1~

.

P
M
A
S

1 1
I
T 2 2
S S

E .I .

F o L o
N P s

D M
N t A t
A n S n

e e
. m T m

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

A D A
E.

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

J e O e
V D S D

. .

4 S

s

*

.

:g
.n

/
, | ,I||| , f1|||Ii| ||. ,|!||| |(|(,



.b'--n.
: v mw'. - ,- ,.w w

. ,3-*;., 'j. ' " " e * *
. .f .; m;.Q' n. _;: .., -

__7
- m* *._ Q.y Q " -y. , ~ - -"'." , . _ - - -- ,~ ,

,
x :w

--
- v:w.

%
, , , . ,

:,_y ?g , +y " Q~ ~+ ;;% ,e_ . g' ,+=,, 'Mg;L -- Q
_ .7,_ - % :, < - 7_' ',_ 3.'' ,.:,_ -m: - = - ,

.~'' L' 7,
- |;_Q% 2, :,_ '-- - *J_ _,

-e 'M(-n- g :a
+

-:s 7 * r in 't
*'

a=
,

'
, 7.s ! ?. -

' ' , . =, _ _ , .,; : '~

_

,..h nu;. ':'m '% *
~ , ' ..w- L;|-

g .'
,

: 3 u 3 y'.
D;y['~

a - . _ .
',,, ,,.

w.
.

~' + * .
.M JT

,

'

" ' ' . -
' ;[ *m,# . . - ~ , . - z~f'C

, - - -

t,.
,

"
'my ,m . ." ,, .+m.- '~ """

, . " ; e :.%p n2.

~:,, ~k ::G .; ;.; .
" - -

u.;;r. ;
.:

, d.'f' "' |" . , -4 - '
:n: : 7,;. . , .

' . ' . "
,

,~m
,, ,f.,-9 ;z: :

,g. . ';. _ '
., :q;'

, 4
* I :.;'

'

-P
*

_ '2 ' ;* _ - ;,; ;
- ?. -

p _ ,4,___ _ ;- '
''

~ . , - ~

g7 - ;, " '

_ : ,, g ;' . + - ;S. .+.: .
4

_ -
' _ .

,. , , ~'- ''_ ' z..L--'.- ; :s

^

;_ 3_ y. _. ''_

-

,- -;
. n

, , p *;'
-

3 y , _,.
,

5 ',f
.o

,_ _ 3 _
_

T''.'
- ,

- c''. '* m^ - ' . ' '

-
:-

~

-3
'

' SL. % DIRECT RADIATIOT MEASt*.EEMEftIS - -
,

' j. . _
' ^~

,
- -

. ...

'
_

. -- ;; - .g_

DAT.E: : ' 2nd. Guar,ter 1930 :: - ^, _
- ,-

-

K.u_- .

_
_ ,.

. _v
_

- -

. . , _
_

_ .- ;y

. ., ~ -# >
, _. - u -

_

,. . 4 - m A;_ v_ -

..
_

m . _ __-

_ _ . . , - . ~ .-

-

-

y'.
-

.

.~

EI M W RATE' -

ERROR' ESTIMATE'..
"

r. .g ~ ,J. .
~

" - -

- LOCATI0lt 5 'far/ar) ~

' ier/ar)" - - G5u.

- Site 1
~

10.6' ~ +10.12
..

y-
, ~. --

..

-

. . ,
- 1 w

~ s

Site 5| 66.8L i 5.0' -

*

,
-

* j .,a

'~~
'

|' : ::b .
_ _

_

'
t

LOCATIONS: Site 1 -J800' WFor where yel'owcake dryer stack |he !wn_. located. cT2
- Site'2 -tDiscontinued. ~

- Site 3 - Disecntinued.
-

-

- " '

Site 4T- Discontinued. -

|' Site 3 -- 1800' ; NE of. where yellowcake dryer stack . led been Iccated.
.

Site 6 --Discontinued.'
,

m

, ,

s.-

.t

*m V.

'h

" 'e* --- I .

.

s.-

. , '

h

'

.
- -

._

, ,,

4 ~ *

N

', ,' % p 2 .b

- -, . - ,
T *

-

_
-.j

- ~ . _x
4 !

*
# l -

. =r . ,,

- ,- _ _ - - -

;
..

,
,

* , '
",'

,
.

3 ,, - ,:|
'

--a <

"
-

. '
.-.

-]- - W+ * '''' ~< -r- .t- . .. ,

.. 2 &7
-...n - , . - _ , e , , . . . a.e. ~ .



,

.- !

]

|
*

'
1

1

I

!

LLD CALCULATIONS 1

)
,

1

LLD = in pC1/ units used (V)

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

H WilERE : .I

. .

Cs : BACKGROUND COUNT RATE
'

T : COUNT TIME (SAME FOR SAMPLE AND BACKGROUND)
-

,

E : DETECTOil EFFICIENCY (CPM /DPM)
~

R = FRACTIONAL RECOVERY '

V : SAMPl.E S17.E 1.lTERS OF AIR OR WATEll
GRAMS OF SOIL
KILOGRAMS OF VEGETATION

2.22 : DPM/pCl
,

since the LLD is a function of sample volume, counting efficiency,
radiochemieni yield, etc., it may vnry for different sampling and
unnlysis procedures. The following are some of l.he normal values |
used.

.

'
Ra885

Ci : 0.05 to 0.30 counts per minute
,

i

T: 50 minutes

E about 0,9

R: about. 0.9 frequently less in soil and vegetation

V: 1 13ter of water
: 20 grams of soil
: nir volume t.uken is usually 1/4 of volume sampled
: vegetation weight is usually 1/2 of sample provided

,
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Th888

0.04 t0 0.20 cpmCs :

T : 200 minutes, may be less for " hot" sampics like tailings
pond

E8R : combined recovery and efficiency from Th88* tracer varios
greatly from 0.02 to 0.20

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

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

105 L)

pb8to

!

C 1 to 2 cpm j

T = 100 to 200 minutes

E : 0.25 to 0.33
I

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

waters high in TDS
i

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 7 x 108 L)

vegetation weight in usually 1/2 of sample provided.:

poi s e

about 0.2 epmCs :

T : 100 to 200 minu8,es

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.

|
4

i

/



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

_

o
-

1g
,

-
,

.,.
.

11

,

'

i.

;'i
,.

,

1

%MPC CALCULATION

<

f)
|

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

| appendix H for unrestricted limits-in air.
,

- The onlculation is as follows:,
,

*

.

%MPC = sample concentration
unrastricted limit

unrestricted limits for air'from 10 CFR 20 Appendix B-

U nat 5000 x 10-151

,..;.
- p

Th8 8 ' 80 x 10-is'

Rat 85- 3000 x 10- 15
- .

Pb8i* 1000 x 10- 15 -

Rnt88 3 x-''1 0 *
n ,

o

,

w .
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,

b
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r


