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ENVIRONMENTAL ShMPLE DATA'

3rd Quarter 1998
-

PETROTOMICS COMPANY
Shirley Basin, WY
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'1. STACK SAMPLESi
.

t

i No discharge stacks present - Deleted by Amendment No. 21
,
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2. AIR SAMPLES

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

Site 2 - Discontinued - Amendment No. 21.'

Site 3 - Discontinued - Amendment No. 21.
Site 4 - Discontinued - Amendment No. 21.

'

Site 5 - 2000' NE of where yellowcake dryer stack had been located.
Site 6 - Discontinued - Amendment No. 21.

.

!
;

DATE COLLECTED: 3rd Quarter 1998 -

LOCATION: Site 1

:

CONCENTRATION ERROR ESTIMATE LLD :

RADIONUCLIDE fuci/ml) (uCi/ml) fuCi/ml) %EC f,
x.

Rn-222 2.1 X 10-9 i 0.20 X 10-9 <0.2 X 10-9 21.9

;

DATE COLLECTED: 3rd Quarter 1998
LOCATION: Site 5

5

CONCENTRATION ERROR ESTIMATE LLD ,

'

RADIONUCLIDE fuci/ml) (uci/ml) luCi/ml) %EC
;

X 10-15 x lo_16 o,U-nat *

X 10-15 i X 10-15 X 10-16 o,Th-230 *

X 10-15 i X 10-15 x 10-17 o, .Ra-226 *

Rn-222 2.7 X 10-9 i 0.23 X 10-9 <0.2 X 10-9 27.9 |

!
1

Sample data will be sumbintted when received. |*

!

.
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3. LIOUID SAMPLES

DATE COLLECTED: - Aug. 20, 1998
LOCATION: Mine Shop Wel.1 ,

TYPE OF SAMPLE: Groundwater - Pumped
WATER ELEVATION: Unable to measure - sealed well.

CONCENTRATION ERROR ESTIMATE LLD,

RADIONUCLIDE fuCi/ml) (uCi/ml)- - - . (uCi/mli

U-nat (Dissolved) 3.11 X 10-9

U-Nat (Suspended) 1.42 X 10-9 r

t

Th-230 (Dissolved) <0.2 X 10-9 i X 10-9 2 X 10-10

Th-230 (Suspended) <0.2 X 10-9 i X 10-9 .2 X 10-9

Ra-226 (Dissolved) <0.2 X 10-9 i X 10-9 2 X 10-10

Ra-226 (Suspended) <0.2 X 10-9 i X 10-9 2.X 10-10

Ra-228 (Dissolved) 3.2' X 10-9 i 0.2 X 10-9 1.0 X 10-9 -

Ra-228 (Suspended) 2.8 X 10-9 i 0.3 X 10-9 1.0 X 10-9

ND (not detected)
* Samples not run.

'
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3. LIOUID SAMPLES fCONTINUED)
,

DATE COLLECTED: Sep. 09, 1998
LOCATION: 1-SC
TYPE OF SAMPLE: Groundwater - Pumped
WATER ELEVATION:-7049.74

CONCENTRATION ERROR ESTIMATE LLD
RADIONUCLIDE fuci/ml) fuCi/ml) fuci/ml)

U-nat 23.69 X 10-9 0.2 X 10-9

Th-230 4.3 X 10-9 i 1.0 X 10-9 2 X 10-10

Ra-226 4.3 X 10-9 i 0.4 X 10-9 2 X 10-10

Ra-228 <1.0 X 10-9 X 10-9 1.0 X 10-9

DATE COLLECTED: Aug. 18, 1998
LOCATION: 3-SC
TYPE OF SAMPLE: Groundwater - Pumped
WATER ELEVATION: 7067.76

. CONCENTRATION ERROR ESTIMATE LLD
RADIONUCLIDE fuci/ml) fuCi/ml) (uCi/ml)

U-nat 10,628.9 X 10-9 0.2 X 10-9

Th-230 1.2 X 10-9 0.5 X 10-9 12 X 10-10

Ra-226 8.4 X 10-9 1 0.8 X 10-9 2 X 10-10

Ra-228 41,6 X 10-9 2.5 X 10-9 1.0 X 10-9

1

6

4

* - - - - . ,-
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3. LIOUID SAMPrRR (CONTINUED)

I'DATE COLLECTED: Aug. 18, 1998
LOCATION: 4-SC,

TYPE OF SAMPLE: Groundwater - Pumped
WATER ELEVATION: 7036.16

|

CONCENTRATION ERROR ESTIMATE LLD
RADIONUCLIDE fuci/ml) fuci/ml) fuci/ml)

U-nat 138.11 X 10-9 0.2 X 10-9
Th-230 <0.2 X 10-9 i X 10-9 30 X 10-10

-Ra-226 30.1 X 10-9 i 1.5 X 10-9 2 X 10-10

Ra-228 66.7 X 10-9 i 3.0 X 10-9 1.0 X 10-9

DATE COLLECTED: Aug. 26, 1998
LOCATION: 5-SC
TYPE OF SAMPLE: Groundwater - Pumped
WATER ELEVATION: 7001.59

. CONCENTRATION ERROR ESTIMATE LLD
RADIONUCLIDE fuci/ml) fuci/ml) (uci/ml)

U-nat' 6,377.34 X 10-9 0.2'X 10-9
Th-230 568.00 X 10-9 i 12.6 X 10-9 0.2 X 10-9

Ra-226 16.4 X 10-9 i 1.2 X 10-9 2 X 10-10

Ra-228 <1.0 X 10-9 X 10-9 1.0 X 10-9

. .
. . . . . . . . . .

. .. . . . . ... .
.

. . . _ _ _ _
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*,1

'3. LIQUID SAMPLES fCONTINUED)

DATE COLLECTED: Aug. 18, 1998
LOCATION: 39-SC
TYPE OF SAMPLE: . Groundwater - Pumped
WATER. ELEVATION: 7051.17-

7

CCNCENTRATION" ERROR ESTIMATE LLD
RADIONUCLIDE fuCi/ml) fuCi/ml) fuCi/ml)

U-nat 10.83 X 10-9 0.2 X 10-9

Th-230 <0.2 X 10-9 i X 10-9 2 X 10-10

Ra-226 2.4 X 10-9 i 0.3 X 10-9 '2 X 10-10 7

!
'

Ra-228 <1 9 X 10-9 X 10-9 1.0 X 10-9
i

I

:

l
|.

DATE COLLECTED: Aug. 26, 1998 ,

'

LOCATION: 40-SC
TYPE OF SAMPLE: Groundwater - Pumped |

WATER ELEVATION: 7050.86 !

|
- CONCENTRATION ERROR ESTIMATE LLD

RADIONUCLIDE fuci/ml) fuci/ml) fuci/ml)

U-nat 4.06 X 10-9 0.2 X 10-9

Th-230 <0.2 X 10-9 X 10-9 2 X 10-10 ,

i

Ra-226 0.G X 10-9 i 0.1 X 10-9 2-X 10-10
!

Ra-228 <1.0 X 10-9 + X 10-9 1.0 X 10-9
,

4

. |
4 ;

!

'
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3.- LIQUID SAMPLES (CONTINUED)
:

DATE COLLECTED: Aug. 26, 1998
' LOCATION: 41-SC

" TYPE OF SAMPLE: Groundwatar -. Pumped
WATER ELEVATION: 7038.09

CONCENTRATION ERROR ESTIMATE LLD
RADIONUCLIDE ,,__(uci/al) (uci/ml)- (uci/ml)

U-nat- 17.74 X 10-9 0.2 X 10-9a

Th-230 1.7 X 10-9 0.8 X 10-9 2 X 10-10

i Ra-226 0.6 X 10-9 i 0.1 X 10-9 2 X 10-10

Ra-228 <1.0 X 10-9 i- X 10-9 l'.0 X_10-9
,

DATE COLLECTED: Aug. 20, 1998
LOCATION: 42-SC -*

TYPE OF SAMPLE: Groundwater - Bailed
'

WATER ELEVATION: 6999.63 :
,

'
- CONOENTRATION ERROR ESTIMATE LLD

RADIONUCLIDE tuci/ml) ___
(uci/ml) (uci /in.1) _

,

U-nat 2,031. X 10-9 0.2 X 10-9

Th-230 765.0 X 10-9 1 14.7 X 10-9 2 X 10-10 f
!

Ra-226 8.3 X 10-9 i 0.8 X 10-9 2 X 10-10 i

Ra-228 14.9 X 10-9 i 0.8 X 10-9 1.0 X 10-9 f
,

a

I

I

i

I
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- 3. LIOUID SAMPLES (CONTINUED)
,

DATE COLLECTED: Aug. 26,.1998
,

LOCATION:' 43-SC
TYPE OF SAMPLE: Groundwater - dry well ,

WATER ELEVATION: < 6995.8

CONCENTRATION ERROR ESTIMATE LLD >

RADIONUCLIDE fuci/ml) (uci/ml) (uci/al)

U-nat QNS X 10-9 0.7 X 10-9

Th-230 QNS X 10-9 X 10-9 X 10-8 |

Ra-226 QNS X 10-9 i 'X 10-9 X 10-10:
4

Ra-228 QNS X 10-9 X 10-9 X 10-9

4

h

'

DATE COLLECTED: Aug. 26, 1998
LOCATION: 44-SC ,

TYPE OF SAMPLE: Groundwater - Pumped !

WATER ELEVATION: 7003.6 [
t

. CONCENTRATT'S ERROR ESTIMATE LLD
RADIONUCLIDE fucifal) (uci/ml) (uci/al) +

U-nat 2,044.54 X 10-9 0.2 X 10-9 j

Th-230 1,200.0 'X 10-9 18.4 X 10-9 0.2.X 10-9 p

:

Ra-226 11.2 X 10-9 i 1.0 X 10-9 2 X 10-10 |

!

Ra-228 <1.0 X 10-9 i X 10-9 1.0 X 10-9 !

I

!

$,-

&
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3. LIOUID SAMPLES (CONTINUED) ,,.

DATE COLLECTED: Aug. 20, 1998
LOCATION: 45-SC
TYPE OF SAMPLE: Groundwater -Dry Well

,

WATER ELEVATION: < 7000.37 ,

.

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

'

t

U-nat X 10-9 X 10-9- {

Th-230 X 10-9 i X 10-9- X 10-9 {

Ra-226 X 10-9 i X 10-9 X.10-10 ?

Ra-228 X 10-9 X 10-9 X 10-9
,

!
>

- >

f

r

.

DATE COLLECTED: Aug. 20, 1998
LOCATION: 49-SC
TYPE OF SAMPLE: Groundwater - B' ailed

fWATER ELEVATION: 6955.83

. CONCENTRATION ERROR ESTIMATE LLD f
*

RADIONUCLIDE fuci/ml) fuci/ml) (uci/ml)
i
^

U-nat 3.93 X 10-9 0.2-X 10-9

Th-230 <0.2 X 10-9 i X 10-9 2.0 X 10-10 !
,

t

Ra-226 4.7 X 10-9 i 0.6 X 10-9 2.0 X 10-10 ;
,

Ra-228 <1.0 X 10-9 i X 10-9 1.0 X 10-9
!
'
.

.

.
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'3.- LIOUID SAMPLES (CONTINUED) i

DATE COLLECTED: Aug. 20, 1998
LOCATION: 50-SC' i

TYPE OF SAMPLE: Groundwater - Dry
-WATER. ELEVATION: <-6985.5

,

CONCENTRATION ERROR ESTIMATE LLD
RADIONUCLIDE fuci/ml) (uci/ml) (uci/nli

U-nat X 10-9 X 10-9

Th-230 X 10-9 i X 10-9 X 10-10
t

Ra-226 X 10-9 'i X 10-9 X 10-10 [

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

!,

[
t
i

DATE COLLECTED: Aug. 20, 1998'
LOCATION: 51-SC r

TYPE OF SAMPLE: Groundwater - Pumped ;

WATER ELEVATION: 6994.35' ,,

; !

. CONCENTRATION ERROR ESTIMATE LLD ' h.
'

RADIONUCLIDE fuci/ml) (ucilml) (uci/tal) |

U-nat 12.19 X 10-9 0.2 X 10-9 [
i

Th-230 1.7 X 10-9 i 1.0 X 10-9 2 X 10-10 4
:

i ' Ra-226 11.46X 10-9 i 1.0 X 10-9 2 X 10-10 ;,

i

Ra-228 <1.O'X 10-9 i X 10-9 1.0 X'10-9
.

!
.>

r

I
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-3. LIQUID SAMPLES.fCONTINUED)

DATE COLLECTED: Aug. 20,~1998
LOCATION: 52-SC
TYPE OF SAMPLE: Groundwater - Dry
WATER ELEVATION: < 6964.2

CONCENTRATION ERROR ESTIMATE LLD
RADIONUCLIDE fuci/ml) fuci/ml) fuci/ml)

U-nat X 10-9 X 10-9 )

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

Ra-226 X.10-9 i X 10-9 X 10-10 |

!

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

L

DATE COLLECTED: Aug. 20, 1998 [-

LOCATION: 53-SC . |

TYPE OF SAMPLE: Groundwater - Bailed
WATER ELEVATION: 7025.93

CONCENTRATION ERROR ESTIMATE LLD
RADIONUCLIDE fuci/ml) fuci/ml) fuci/ml) .

'

U-nat 104.26 X 10-9 0.2 X 10-9

Th-230 1.0 X 10-9 i 0.6 X 10-9 2 X 10-10 ,

Ra-226 4.2 X 10-9 0.3 X 10-9 2 X 10-10

Ra-228 6.5 X 10-9 i 0.2 X 10-9 1.0 X 10-9
,

t
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3. LIQUID SAMPLES (CONTINUED)

DATE COLLECTED: .Aug. 18, 1998:
LOCATION: 54-SC
TYPE OF SAMPLE: Groundwater - Pumped.-
WATER ELEVATION: 6949

CONCENTRATION ERROR ESTIMATE LLD i
'

RADIONUCLIDE fuci/ml) fuci/ml) fuci/nli

U-nat 28.91 X 10-9 0.2 X 10-9

Th-230 2.1 X 10-9 i 0.8 X 10-9 2 X 10-10

.Ra-226 17.4 X 10-9 1 1.1 _X 10-9 2 X 10-10
.,t

'

Ra-228 30.7 X 10-9 i 2.3 X 10-9 1.0 X 10-9
2

.

[,

t

DATE COLLECTED: Aug. 20, 1998 ,

LOCATION: '55-SC j

TYPE OF SAMPLE: Groundwater - Dry ;
, '

WATER ELEVATION: < 6936.3'

CONCENTRATION ERROR ESTIMATE LLD
RADIONUCLIDE f uci/ml). (uci/ml) (uci/ml)

U-nat X 10-9 0.7 X 10-9' '

Th-230 X 10-9 i X 10-9 X 10-10

Ra-226 X 10-9 i X 10-9 X 10-10 ;
.

t

Ra-228 X 10-9 i X 10-9 X.10-9 [
i
;

,

t

- _ . _ _ . _ _ _ _ _ _ _ _ _ . . _ _ . _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ . _ . _ . . . . _ . _ - . -. .~..,s
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3. LIQUID SAMPLES (CONTINUED)

DATE COLLECTED: Aug. 20, 1998
,

LOCATION: 56-SC
TYPE OF SAMPLE: Groundwater - Dry Well
WATER ELEVATION: <6944.99'

CONCENTRATION ERROR ESTIMATE LLD i

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

U-nat X 10-9 -X 10-9

Th-230 X 10-9 i X 10-9 X 10-10

Ra-226 X 10-9 X 10-9 X 10-10' ,

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

!

!
?

3. LIOUID SAMPLES (CONTINUED) ;

i
'DATE COLLECTED: Aug. 20, 1998

LOCATION: 57-SC
TYPE OF SAMPLE: Groundwater - Dry Well |
WATER ELEVATION: <6946.14 t

.>

CONCENTRATION ERROR ESTIMATE LLD
"

RADIONUCLIDE (uci/ml) (uci/ml) (uci/ml)
i.

!U-nat X 10-9 X.10-9

Th-230 X 10-9 i X 10-9 X 10-10

Ra-226 X 10-9 i X 10-9 X 10-10

Ra-228 X 10-9 1 X 10-9 X'10-9
,

'

i

|

?2

!
t

.

!
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~ 3. LIQUID SAMPLES fCONTINUED) !

DATE COLLECTED: Aug. 18, 1998 ;

LOCATION: 58-SC
' TYPE OF SAMPLE: Groundwater - Pumped
WATER ELEVATION: Sealed - pumping. ,;

'CONCENTRATION ERROR ESTIMATE' LLD
RADIONUCLIDE (uci/ml) (uci/ml) (uci/ml)

,

U-nat: 9.75'X 10-9 0.2 X 10-9
- t

Th-230 5.0 X 10-9 i 1.1 X 10-9 2 X 10-10
,

Ra-226 28.0 X 10-9 1.4 X 10-9 2 X-10-10 j
r

Ra-228 81.7. X 10-9 i 3.2 X 10'9 1.0 X 10-9 -

,

.

l
;; - '{

DATE COLLECTED: Aug. 26, 1998 [
LOCATION: 66-SC i
TYPE OF SAMPLE: Groundwater - Pumped t

WATER ELEVATION: 6987.70

I
.

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

I

U-nat 3.18 X 10-9 0.2 X 10-9 [

Th-230 <0.2 X 10-9- i X 10-9 0.2 X 10-9 i
t

Ra-226 56.4 X 10-9 i 2.0 X 10-9 2 X 10-10

Ra-228. 107.0' X 10-9 i 4.2 X 10-9 1.0 X 10-9 f
i

.

P

;

*
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3.- LIOUID SAMPTRM fCONTINUED)
!

DATE COLLECTED:. Aug. 20, 1998
LOCATION:- 7-DC=
TYPE OF SAMPLE: Groundwater - Dry4

WATER ELEVATION: <'6966.6
:

CONCENTRATION ERROR ESTIMATE LLD- .

'

RADIONUCLIDE fuci/ml) (uci/nl) fuci/ml)

U-nat' X 10-9 X 10-9

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

Ra-226 X 10-9 i X'10-9 X 10-10

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

?
-

.'
i

DATE COLLECTED: Aug. 26, 1998
LOCATION: 5-DC
TYPE OF SAMPLE: Groundwater - Pumped
WATER ELEVATION: 6927.18 [

.

CONCENTRATION ERROR ESTIMATE LLD
RADIONUCLIDE fuci/ml) fuci/ml) (uci/ml) .

.

U-nat 6.84 X 10-9 0.2 X 10-9
.

Th-230 0.9 X 10-9 0.6 X 10-9 0.2 X 10-9

Ra-226 7.9 X 10-9 1 0.4 X 10-9 2 X.10-10'

Ra-228 14.2 X 10-9 i 1.0 X 10-9 1.0 X'10-9 {

i

;

,

b

- . _ __ _ _ . _ _ _ _ -- .._.._.-___ ____. _ _ _ m__..___mm . . _ . _ - _ _ _ ___________._mm_-___m_____
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3.: LIOUID SAMPLES (CONTINUED)

~ DATE' COLLECTED: Aug. 20, 1998
LOCATION: 10-DC
TYPE OF SAMPLE: Groundwater - Not sampled .

WATER ELEVATION: 6936.88 ;

CONCENTRATION ' ERROR ESTIMATE LLD
RADIONUCLIDE (uci/ml) (uci/ml) (uci/ml) ;

U-nat X 10-9 X 10-9
.

Th-230 X 10-9 i X 10-9 X 10-10
i

Ra-226 X 10-9 i X 10-9 X 10-10

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

f

!

.

,

DATE COLLECTED: Aug. 26, 1998
LOCATION: 19-DC ,

"

TYPE OF SAMPLE: Groundwater - Pumped ,

WATER ELEVATION: 6931.30
,

!

CONCENTRATION ERROR ESTIMATE LLD [

RADIONUCLIDE (uci/ml) (uci/ml) (uci/ml) j

U-nat 0.95 X 10-9 0.2 X 10-9 .

Th-230 <0.2 X 10-9 i X 10-9 0.2 X 10-9 .

Ra-226 9.8 X 10-9 i 0.5 X 10-9 2 X 10-10

Ra-228 5.0 X 10-9 i 0.2 X 10-9 1.0 X 10-9

!
.

- -
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ENEREY LABERATORIES,INC. ''

EMRGY SHIPPim 2393 SALT CREEK HIGHWAY CASPER, WY 82601*

MAILING: P.O. BOX 3238 * CASPER,WY 82602/ A A'( >Uh / (. /g/ s>
.

E-mail: energyOtrib.com * FAX:(307)234-1839 * PHONE:(307)235-0515 * TOLL FREE:(888) 235-0515
*

suunse e camper.oansee.napse cny

' LABORATORY ANALYSIS REPORT-PETROTOMICS,INC.

Sample ID: 1SC
Laboratory ID: 98-54481
Sample Matrix: Water

Sample Date: 09/09/98,

- Repo.rt Date: October 03,1998,

, . .-
,

I
i

Major Ions Units Reporting Limit R=Ms
| Calcium Ca mg/L 0.05

f Magnesium Mg mg/L 0.10
| Sodium Na mg/L 0.10
| Potassium K mg/L 0.10

Cart enate CO mg/L 1.03

Bicarbonate HCO 3 mg/L 1.0
Hydroxide OH mg/L 1.0
Sulfate SO rng/L 1.0 19504

t Chloride Cl mg/L 0.10 177
Ammonium as N NH mg/L 0.054

Nitrate + Nitrite as N NO + NO3 2 mg/L 0.10 1.15
Fluoride F mg/L 0.10
Silica SiO mg/L 1.02

' Non-Metals '
Total Dissolved Solids @ 180*C TDS mg/L 2.0 3490
Conductivity umho/cm 1.0 3300
Alkalinity CACO mg/L 1.03

pH std. units 0.10 4.12

Trace Metals
Aluminum Al mg/L 0.10
Arsenic As mg/L 0.001
Boron B mg/L 0.10
Cada,ium Cd mg/L 0.0i < 0.01
Chromium Cr mg/L 0.01 < 0.01
Copper Cu mg/L 0.01
fron Fe mg/L 0.01
Lead Pb mg/L 0.005 < 0.005
Manganese Mn mg/L 0.01
Molybdenum Mo mg/L 0.10
Nickel Ni mg/L 0.05 0.12
Selenium Se mg/L 0.001 0.013
Vanadium V mg/L 0.10
Zinc Zn mg/L 0.01

Radiometrics
Uranium "" U mg/L 0.0003 0.0350
Radium 226 22*Ra pCi/L 0.2 4.3
3a, ium Error Estimate i 0.4d

Radium 228 22sRa pCi/L 1.0 < l .0
Radium Error Estire. ate t
Thorium 230 amTh pCi/L 0.2 4.3
Thorium Error Estimate i 1.0

sag t:\repons\ clients 9(petrosomics\waterV)l_sc\54481.xts

COMPLETE AN ALYTIC AL SERVICES
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ENERSY LABURATORIES,INC, '

EMRW SsireiNo: 23 3SAtTCREExsioHw4v e CASeeR.wv 82eci
/ A /h i/s,a /< v a. / <, MAILING: P.O. BOX 3258 * CASPER.Wy 82602

E-mail: energy 0trib.com a FAX:(307)234-1639 * PHONE:(307)235-0515 * TOLL FREE:(888) 235-0515
*

UNange e Casper * Gimene a sapic Ctry

LABORATORY ANALYSIS REPORT PETROTOMICS, LNC.

Sample ID: 1 SC
Laboratory ID: 98-54481
Sample Matrh: Water
. Sample Date: 09/09/98

Report Date: October 03,1998

' Major Ions Units Reporting Limit Results
Calcium | Ca mg/L 0.05
Magnesium Mg mg/L 0.10
Sodium Na mg/L C.10
Potassium K mg/L 0.10 l

Carbonate CO mg/L 1.0 |3

Bicarbonate HCO mg/L 1.0 |3

__ Hydroxide OH mg/L 1.0 i
Sulfate 50 mg/L 1.0 19504

Chloride Cl mg/L 0.10 177

Ammonium as N NH mg/L 0.05 )4

Nitrate + Nitrite as N NO + NO mg/L 0.10 1.15 !3 2

Fluoride F mg/L 0.10 j

Silica SiO mg/L 1.02

' Non-Metals '' l

Total Dissolved Solids @ 180*C TDS mg/L 2.0 3490
Conductivity gmho/cm 1.0 3300
Alkalinity CACO mg/L 1.03

pH std. units 0.10 4.12

Trace Metals
Aluminum Al mg/L 0.10
Arseme As mg/L 0.001
Boron B mg/L 0.10
Cadmium Cd mg/L 0.01 < 0.01
Chromium Cr mg/L 0.01 < 0.01
Copper Cu mg/L 0.01
Iron Fe mg/L 0.01
Lead Pb mg/L 0.005 < 0.005
Manganese Mn mg/L 0.01
Molybdenum Mo mg/L 0.10
Nickel Ni mg/L 0.05 0.12

Selenium Se mg/L 0.001 0.013

Va.nadium V mg/L 0.10
Zinc Zn mg/L 0.01

Radiometrics
Uranium "" U mg/L 0.0003 0.0350

Radium 226 226
Ra pCi/L 0.2 4.3

Radium Error Estimate i 0.4

Radium 228 22s
Ra pCi/L 1.0 < l .0

Radium Error Estimate i
Thorium 230 2% pCi/L 0.2 4.3

Thorium Error Estimate i 1.0

sag rdreportsVlients981petrotomics\waterQsc\54481.zis

!

COMPLETE AN ALYTIC AL SERVICES
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ENERGY LABORATORIES,INC,E/TRGV samua: 23 3surcsEemos=v . cAseeR.viv82 0i
MAluNG: P.O. BOX 3258 * CASPER, Wy 82602/ va , / o,1/ < >/e// ,,

E-mail: energyetrib.com * FAX:(307)234-1639 * PHONE:(307)235-0515 * TOLL FREE:(888) 235-0515
amnes % maper oensueenspw cny

LABORATORY ANALYSIS REPORT- PETROTOMICS, INC.-

Sample ID: Mine Shop Wen
Laboratory ID: 98-49765
Sample Matriz: Water

Sample Date: 08-209s
Report Date: October 03,1998

.

Matjor Ions Units Re.@ Limit Results
Calclutn Ca mg/L 0.05
Magnesium Me mg/L 0.10
Sodium Na mg/L 0.10
Potassium K mg/L 0.10
Carbonate CO- mg/L 1.0j

Bicarbonate HCO3 mg/L 10
Hydroxide OH mg/L 1.0
Sulfate SO mg/L 1.0 2074

Chloride Cl mg/L 0.10 4.0
Ammonium as N NH, mg/L 0.C3
Nitrate + Nitrite as N NO +NOi 2 mg/L 0.10 < 0.10
Fluoride F mg/L 0.10
iSilica SiO me't 1.02

Non-Metals
Total Dissolved Solids @ 180*C TDS mg/L 2.0 438
Conductivity smho/cm 1.0 717
Alkalmity CACO mg/L 1.0i

pH std. units 0.10 8 03

Trace Metals
Aluminum Al mg/L 0.10
Arsenic As mg/L 0.001
gon B mg/L 0.10
Cadmium Cd mg/L 0.01 < 0.01

_

Chromium Cr mg/L 0 01 < 0 01
Copper Cu mg/L 0 01
fron Fe mg/L 0.01
pad Pt mg/L 0 005 < 0.005
Manganese Mn mg/L 0.01
Molybdtnum Mo mg/L 0.10
Nickel Ni mg/L 0.05 < 0 05
Selenium Se

__

mg/L 0 001 < 0 001
}/anadium V mg/L 0.10
Zme Zn mg/L 0Pd

Radiometric
Uraniu:n "U mg/L 0.0003 0 0046
Uranium, suspended mg/L 00003 0 0021
Radium 226 3''Ra pCi/L 0.2 < 0.2
Radium Error Estimate i
Radium 226, suspended pCi/L 0.2 <02
Radium Error Estimate f
Rad.um 228 a2sRa pCi/L 1.0 3.2
Radium Error Estimate + 02
Radium 228, suspended pCi/L, 1.0 28
Radium Error Estimate + 0.3
Thonum 230 2Dh pCi/L 0.2 <02
Thorium Error Estimate i
Thorium 230, suspended pCi/L 0.2 <02
Thorium Error Estimate f

sag rAreportsicherr$8\petroiomics\waterinnnestopwelf.497td als

COMPLETE AN ALYTIC AL SERVsCES

..
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ENERGY LAB:1RATORIES,INC.
SHIPPING: 2393 SALT CREEK HIGHWAY * CASPER,WY 82601
MAILING: P.O. BOX 3258 = CASPER, WY 82602

.

E-mail: energyetrib.com * FAX:(307)2341639 * PHONE:(307)23%515 * TOLL FREE:(888) 235-0515* Casper e ensee. nspes cny

LABORATORY ANALYSIS REPORT-PETROTOMICS,INC.

Sample ID: 03SC
Laboratory ID: 98-49433
Sample Matrix: Water

Sample Date: 06-18-98
Report Date: September 21,1998 I

l

Major Ions Units Reporting Limit Results
Calcium Ca mg/L 0.05
Magnesium Mg mg/L 0.10

i
Sodium Na mg/L 0.10 j
Potassium K mg/L 0.10 i

| Carbonate CO mg/L 1.03

Bicarbonate HCO mg/L 1.03

Hydroxide OH mg/L 1.0
Sulfate SO mg/L 1.0 42004

Chloride Cl mg/L 0.10 961

i Ammonium as N NHs mg/L 0.05
Nitrate + Nitrite as N NO + h03 2 mg/L 0.10 6.20,

! Fluoride F mg/L 0.10
| Silica SiO mg/L 1.02

l

Non-Metals -
| Total Dissolved Solids @ 180*C TDS mg/L 2.0 E790
! Conductivity umho/cm 1.0 8160

Alkalinity CACO mg/L 1.03

pli std. units 0.10 3.78

Trace Metals
Aluminum Al mg/L 0.10
Arsenic As mg/L 0.001
Boron B mg/L 0.10
Cadmium Cd mc/L 0.01 0.06
Chromium Cr mg/L 0.01 0.04
Copper Cu mg/L 0.01
Iron Fe mg/L 0.01,

| Lead Pb mg/L 0.005 0.007

j Manganese Mn mg/L 0.01
' Molybdenum Mo mg/L 0.10

Nickel - Ni mg/L '' J 1.14
Selenium Se mg/L 0.001 0.126
Vanadium V mg/L 0.10
Zine Zn mg/L 0.01 i

Radiometries
Uranium N''U mg/L 0.0003 15.7
Radium 226 226Ra pCi/L 0.2 8.4

Radium Error Estimate i 0.8
Radium 228 22sRa pCi/L 1.0 41.6
Radium Error Estimate + 2.5
Thorium 230 2% pCi/L 0.2 1.2

Thorium Ermr Estimate t 0.5

pim t:\ reports \ clients 98\petratomics\wr.ter\03,scW9433.nls

C9MPLETE AN ALYTIC AL SERVICES
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N SHIPPING: 2393 SALT CREEK HIGHWAY a
..

ENERSY LABORATORIES,INC,
CASPER, WY 82601

MAILING: P.O. BOX 3258 * CASPER, WY 82602/ A/i[vM / < >/q/ ',
. .

E-malt energy 8trib.com + FAX:(307)234-1639 * PHONE:(307)235-0515 + TOLL FREE:(888) 235-0515
.

sange ecoopereemsee.nsens oey

LABORATORY ANALYSIS REPORT - PETROTOhDCS, INC.

nample ID: 04SC
Laboratory ID: 98-49436
Sample Matrix: Water

Sample Date: '_ 08-18-98
Report Date: 1 September 21,1998

Major Ions Units Reporting Limit Results
Calcium Ca mg/L 0.05
Magnesium Mg mg/L 0.10
Sodium Na mg/L 0.10
Potassium K mg/L 0.10
Carbonate CO mg/L 1.03

Bicarbonate HCO mg/L 1.03

Hydroxide OH mg/L 1.0
Sulfate SO, mg/L 1.0 2000
Chloride Cl mg/L 0 T 803
Ammonium as N NH mg/L 0.o34

Nitrate + Nitrite as N NO + NO3 2 mg/L 0.10 32.3
Fluoride F mg/L 0.10
Silica SiO mg/L 1.02

Non-Metals
Total Dissolved Solids @ 180*C TDS mg/L 2.0 5440
Conductivity smho/cm 1.0 5530 i

Alkalinity CACO mg/L 1.0 l3

pH std. units 0.10 4.30 I

Trace Metals
Aluminum Al mg/L 0.10 |
Arsenic As mg/L 0.001
Boron B mg/L 0.10 1

Cadmium Cd mg/L 0.01 0.01 |
Chromium Cr mg/L 0.01 0.01 |

Copper Cu mg/L 0.01
fron Fe mg/L 0.01
Ixad Pb mg/L 0.005 < 0.005
h,1a, nganese Mn mg/L 0.01
Molybdenum Mo mg/L 0.10
Nickel Ni mg/L 0.05 0.43
Selenium Se mg/L 0.001 0.016 '

Vanadium V mg/L 0.10 i
Zinc Zn mg/L 0.01

Radiometries
Uranium *'U mg/L i 0.0003 0.204
Radium 226 22''Ra pCi/L 0.2 30.1

Radium Error Estimate i 1.5
Radium 228 22sRa pCi/L 1.0 66.7

Radium Error Estimate i 3.0
Thorium 230 2% pCi/L 0.2 < 0.2

Thorium Error Estimate i

j pim r:\ reports \ clients 98\petrotomic6\ water \04,sc\49436.nts
1

1

COMPLETE AN ALYTIC AL SERVICES
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M MAILING: P.O.BO.Y 3258
.

ENERSY LACORATORIES,INC,
SHIPPING: 2393 SALT CREEK HIGHWAY * CASPER, WY 82601

CASPER,WY 82602
-

*

E-malt energyetrib.com FAX:(307)2341639 * PHONE:(307)235-0515 + TOLL FREE:(888) 235-0515
,1

smass ecampereemunee naple cay *

1ABORATORY ANALYSIS REPORT - PETROTOMICS, INC.

Sample ID: 05 SC |
Laboratory ID: 98-53412 |
Sample Matrix: Water

Sample Date:
_.

08-26-98
Report Date: September 21,1998

.

|
Major Ions Units Reporting Limit Results

Calcium Ca mg/L 0.05
Magnesium Mg mg/L 0.10
Sodium Na mg/L 0.10

|Potassium K mg/L 0.10 1

Carbonate CO mg/L 1.0 |3

Bicarbonate llCO mp'L 1.0 |3

Ilydroxide OH mg/L 1.0 i

Sulfate SO mg/L 1.0 140004

Chloride Cl mg/L 0.10 262 j
Ammonium as N N11 mg/L 0.05 |4

Nitrate + Nitrite as N NO + NO3 2 mg/L 0.10 < 0.10 1

Fluoride F mg/L 0.10 |
Silica SiO mg/L 1.0 )2

Non-Metals - I
Total Dissolved Solids @ 180*C TDS mg/L 2.0 21000 I

Conductivity umho/cm 1.0 13700
Alkalinity CACO mg/L 1.0 l3

pH std. units 0.10 3.09

Trace Metals
Aluminum Al mg/L 0.10
Arsenic As mg/L 0.001
Boron B mg/L 0.10
Cadmium Cd mg/L 0.01 0.06
Chromium Cr mg/L 0.01 0.54
Copper Cu mg/L 0.01
Iron Fe mg/L 0.01
trad Pb mg/L 0.005 < 0.005
Manganese Mn mg/L 0.01
Molybdenum Mo mg/L 0.10
Nickel Ni mg/L 0.05 4.08
Selenium Se mg/L 0.001 0.095
Vanadium V mg/L 0.10
Zine Zn mg/L 0.01

Radiometries |
Uranium 65 0 mg/L 0.0003 9.42
Radium 226 adRa pCi/L 0.2 16.4

Radium Error Estimate i 1.2 |

Radium 22g 2nRa pCi/L 1.0 < l .0
Radium Error Estimate f
Thorium 230 *Th pCi/L 0.2 568

Thorium Error Estimate + 12.6 I

|

pim r:\ reports \ctiems98\potrotomics\wster\05,,sc\5M12.nts
.
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| ENER3Y LAB 3RATORIES,INC.
SHIPPING: 2393 SALT Cr.EEK HIGHWAY e CASPER, WY 82601
MAILING: P.O. BOX 3258 * CASPER, WY 82602/ A/a. > / v,i/4 >/,,/ / *,

,

E-mail: energyOtrib.com * FAX:(307)2341639 * PHONE:(307)235-0515 * TOLL FREE:(888) 235-0515pmase e cooper.samme. Repw cny

LABORATORY ANALYSIS REPORT - PETROTOMICS, INC.

1

Sample ID: 39 SC I

Laboratory ID: 98 49440
. Sample Matrix: w ater

Sample Date: 08-18-98 I
'

Report Datei, September 21,1998

I
Major Ions Units Reporting Limit Results

Calcium Ca mg/L 0.05
Magnesium Mg mg/L 0.10
Sodium Na mg/L 0.10
Potassium K mg/L 0.10
Carbonate CO mg/L 1.03

Bicarbonate HCO mg/L 1.0 i3

Hydroxide OH mg/L 1.0 l
Sulfate SO. mg/L 1.0 801 I
Chloride Cl mg/L 0.10 8.0
Ammonium as N NH mg/L 0.05

l4

Nitrate + Nitrite as N NO + NO3 3 mg/L 0.10 0.96 I

Fluoride F mg/L 0.10
Silica SiO mg/L 1.02

Non-Metals
Total Dissolved Solids @ 180*C TDS mg/L 2.0 1420
Conductivity gmho/cm 1.0 1470
Alkalinity CACO3 mg/L 1.0
pH std. units 0.10 4.74

Trace Metals !

Aluminum Al mg/L 0.10
Arsenic As mg/L 0.001

Baron B mg/L 0.10 )
Cadmium Cd mg/L 0.01 < 0.01
Chromium Cr mg/L 0.01 < 0.01
Copper Cu mg/L 0.01
fron Fe mg/L 0.01

Lead Pb mg/L 0.005 < 0.005
Manganese Mn mg/L 0.01
Molybdenum Mo mg/L 0.10
Nickel Ni mg/L 0.05 O.13

Selenium Se mg/L 0.001 0.005

Vanadium V mg/L 0.10
Zine Zn mg/L 0.01

Radiometrics
Uranium ""U mg/L 0.0003 0.0160

226Radium 226 Ra pCi/L 0.2 2.4

Radium Error Estimate t 0.3
Radium 228 22sRa pCi/L 1.0 < l .0
Radium Error Estimate i
Thorium 230 *Th pCi/L 0.2 < 0.2
Thorium Error Estimate i

pim r;\ reports \ctients98\petrotomics\ water \39_sc\49440. mis

COMPLETE AN ALYTIC AL SERVICES
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M SHIPPING: 2393 SALTCREEK HIGHWAY * CASPER,WY 82601
ENER$Y LACZRATORIES,INC.

MAILING: P.O. BOX 3258 * CASPER,WY 82602 ,

E-mail: energyStrib.com FAX:(307)2341639 * PHONE:(307)235-0515 * TOLL FREE:(888) 2354515961Ange * camper e essene e simpas cesy

LABORATORY ANALYSIS REPORT - PETROTOMICS, INC.

Sample ID: 40 SC
- Laboratory ID: 98-53415
Sample Matrix: Water

Sample Date:
_

08-26-98-
Report Date: September 21,1998.

Major Ions Units Reporting Limit Results
Calcium Ca mg/L 0.05
Magnesium Mg mg/L 0.10
Sodium Na mg/L 0.10
Potassium K mg/L 0.10
Carbonate CO mg/L 1.03

Bicarbonate llCO mg/L 1.03

Hydroxide Oli mg/L 1.0
Sulfate SO mg/L 1.0 12604

Chloride Cl mg/L 0.10 113
Ammonium as N Nil. mg/L 0.05

NO + NO, mg/L 0.10 0.74Nitrate + Nitrite as N 3

Fluoride F mg/L 0.10
Silica SiO, mg/L 1.0

Non-Metals
Total Dissolved Solids @ 180*C TDS mg/L 2.0 2230

;

Conductivity smho/cm 1.0 2510 !

Alkalinity CACO mg/L 1.0 |3

pil std. units 0.10 6.72

Trace Metals
Aluminum Al mg/L 0.10
Arsenic As mg/L 0.001 i

Boron B mg/L 0.10 |

Cadmium Cd mg/L 0.01 < 0.01 !
|

Chromium Cr mg/L 0.01 < 0.01
Copper Cu mg/L 0.01
fron Fe mg/L 0.01
Lead Pb mg/L 0.005 < 0.005
Manganese Mn mg/L 0.01
Molybdenum Mo mg/L 0.10 l

Nickel Ni mg/L 0.05 < 0.05
Selenium Se mg/L 0.001 0.019
Vanadium V mg/L O.10

Zine Zn mg/L 0.01

Radiometric
Uranium N''U mg/L 0.0003 0.00(O
Radium 226 22*Ra pCi/L 0.2 0.6
Radium Error Estimate f 0.1
Radium 228 22aRa pCi/L 1.0 < l .0

Radium Error Estimate i
Thorium 230 *Th pCi/L 0.2 < 0.2
Thorium Error Estimate i

pim r:\repons\ clients 98\petrotomics\ water \40,,.sc\53415.nla

COMPLETE AN ALYTIC AL SERVICES
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ENERSY LATERATORIES,INCE/WW sHireiNo: 23 3sAtTCaEExHiGHway CAsrea.wv82 04
MA!UNG: P.O. BOX 3258 CASPER, Wy 82602 .*/ 4/a m,a / < Wu s
E-mail: energyOtrib.com * FAX:(307)234-1639 * PHONE:(307)235-0515 * TOLL FREE:(888) 235-0515pannes * Caspar. esses * RepW Cay

I

LABORATORY ANALYSIS REPORT-PETROTOMICS,INC.

Sample ID: 41 SC -
Laboratory ID: 98-53416
Sample Matrix: W ater
- Sample Date: 08-26-98 -
~ Report Date: September 21,1998,

- Major Ions Units Reporting Limit Results
Calcium Ca mg/L 0.05
Magnesium Mg mg/L ').10
Sodium Na mg/L 0.10 1

Potassium K mg/L 0.10
Carbonate CO mg/L 1.0 ;3

Bicarbonate HCO mg/L 1.0 |3

Hydroxide OH mg/L 1.0 )
Sulfate SO mg/L 1.0 5724

Chloride Cl mg/L 0.10 198
Ammonium as N NH _mg/L 0.05 I

4

Nitrate + Nitrite as N NO + NO mg/L 0.10 3.803 2

Fluoride F mg/L 0.10
Silica SiO mg/L 1.02

Non-Metals
Total Dissolved Solids @ 180'C TDS mg/L 2.0 1490
Conductivity gmho/cm 1.0 1830
Alkalinity CACO mg/L 1.0 l3

pH std. units 0.10 7.10

*

Trace Metals
Alurninum Al mg/L 0.10
Arsenic As mg/L 0.001
Boron B mg/L 0.10
Cadmium Cd mg/L 0.01 < 0.01
Chromium Cr mg/L 0.01 < 0.01
Copper Cu mg/L 0.01
Iron Fe mg/L 0.01

lead Pb mg/L 0.005 < 0.005
Manganese Mn mg/L 0.01
Molybdenum Mo mg/L 0.10
Nickel Ni mg/L 0.05 < 0.05
Selenium Se mg/L 0.001 0.066
Vanadium V mg/L 0.10
Zine Zn mg/L 0.01

Radiometrie
Uranium h*'O mg/L 0.0003 0.0262
Radium 226 22 era pCi/L 0.2 0.6

Radium Error Estimate t 0.1

Radium 228 22s Ra pCi/L 1.0 < l .0

Radium Error Estimate i
Thorium 230 2Dh pCi/L 0.2 1.7

Thorium Error Estimate 1 0.8

pim r.\ reports \ctiems98\petratomics\ water \41,sc\D416.xts

COMPLETE AN ALYTIC AL SERVICES
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ENERZY LAB 5RATORIES,INC.EMRW ssieeiNo: 2aa3sAtTCaEExsicawiv CAseeR.wv82e0 .

/ a/a, iuA /iih,// s MAILING: P.O. BOX 3258 * CASPER,Wy 82602
E-malt: energyOtrib.com + FAX:(307)234-1639 + PHONE:(307)235-0515 TOLL FREE:(888) 235-0515i sanap c .am .n.em cny

LABORATORY ANALYSIS REPORT - PETROTOMICS, INC.

Sample ID: 42 SC
Laborstory ID: 98 49763
Sample Matrix: Water

'

Sample Date: 08/20/98
' Report Date: October 03,1998

Major Ions Units Reporting Limit Results
Calcium Ca mg/L 0.05
Magnesium Mg mg/L 0.10
Sodium Na mg/L 0.10
Potassium K mg/L 0.10
Carbonate CO mg/L 1.0 )3

Bicar rnate HCO mg/L 1.03

Hydroxide OH mg/L 1.0
Sulfate SO. mg/L 1.0 2400 j
Chloride Cl mg/L 0.10 63.8

j

Ammonium as N NH mg!L 0.05 I4

Nitrate + Nitrite as N NO + NO3 2 mg/L 0.10 5.29
Fluoride F mg/L 0.10 '

Silica SiO mg/L 1.02

Non-Metals

Total Disschtxl Solids @ 180*C TDS mg/L 2.0 3750

i Conductivity gmho/cm 1.0 3680

| Alkalinity CACO mg/L 1.0 |3

pH std. units 0.10 4.01 I

Trace Metals
Aluminum Al mg/L 0.10
Arsenic As mg/L 0.001 ,

'
Boron B mg/L 0.10
Cadmium Cd mg/L 0.01 0.03

Chromium Cr mg/L 0.01 0.05

| Copper Cu mg/L 0.01

|
Iron Fe mg/L 0.01

| Lead Pb mg/L 0.005 0.010

Manganese Mn mg/L 0.01

Molybdenum Mo mg/L 0.10

Nickel Ni mg/L 0.05 0.49

Selenium Se mg/L 0.001 0.026
i Vanadium V mF L 0.10/

Zine Zn mg/L 0.01

Radiometrics
Uranium "U mg/L 0.0003 3.000

Radium 226 22cRa pCi/L 0.2 8.3

Radium Error Estimate t 0.8

Radium 228 Ra pCi/L 1.0 14.92:s

Radium Error Estimate t 0.8

Thorium 230 2% pCi/L 0.2 765

'Ihorium Error Estimate i 14.7

sag r:\ reports \cliems98Tpetrotonnes\waterM2,,scW9763.als

COMPLETE AN ALYTIC AL SERVICES
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ENEROY LADHRATORIES,INC.
SHIPPING: 2393 SALT CREEK HIGHWAY * CASPER,WY 82601
MAILING: P.O. BOX 3258 ,

CASPER, WY 82602*/g/( )/61/ ( >/a/ s
E-mall; energyOtrib.com * FAX:(307)234-1639 e PHONE:(307)235-0515 * TOLL FREE:(888) 235-0515Suengs * Casper * Oleses * Rapid Chy

LABORATORY ANALYSIS REPORT PETROTOMICS,INC.

Sample ID: 44 SC
Laboratory ID: 5 53413
Sample Matrix: Water -

Sample Date: 08-26-98 -
Report Date: . September 21,1998 -

i

|

Major Ions Units Reporting Limit Results
Calcium Ca mg/L 0.05
Magnesium Mg mg/L 0.10
Sodium Na mg/L 0.10
Potassium K mg/L 0.10
Carbonate CO mg/L 1.0

'

3

Bicarbonate HCO mg/L 1.03

Hydroxide OH mg/L 1.0
Sulfate SO mg/L 1.0 111004

Chloride Cl mg/L 0.10 245 |

Ammonium as N NH mg/L 0.05 |4

Nitrate + Nitrite as N NO + NO mg/L 0.10 < 0.10 i3 2

|
Fluoride F rng/L 0.10
Silica SiO mg/L 1.02

Non-Metals i

Total Dissolved Solids @ 180"C TDS mg/L 2.0 16100
Conductivity umho/cm 1.0 11900
Alkalinity CACO mg/L 1.03

pli std. units 0.10 2.61

Trace Metals
Aluminum Al mg/L 0.10
Arsenic As mg/L 0.001
Boron B mg/L 0.10 j
Cadmium Cd mg/L 0.01 0.05 )
Chromium Cr mg/L 0.01 0.53 i

Copper Cu mg/L 0.01
fron Fe mg/L 0.01
Lead Pb mg/L 0.005 < 0.005
Manganese Mn mg/L 0.01
Molybdenum Mo mg/L 0.10
Nickel Ni mg/L 0.05 3.00
Selenium Se mg/L 0.001 0.090
Vanadium V mg/L 0.10
Zine Zn mg/L 0.01

Radiometrics
Uranium N"U mg/L 0.0003 3.02
Radium 226 2%a pCi/L 0.2 11.2 |
Radium Error Estimate 1.0 ;

Radium 228 22sRa pCi/L 1.0 < l .0

Radium Error Estimate i
Thorium 230 23("Th pCi/L 0.2 1200

Thorium Error Estimate i 18.4

pim r:\ reports \chents98ipevotomics\ water \44_sc\53413. mis

COMPLETE AN ALYTIC AL SERVIC ES
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ENER'LY LABORATORIES,INC.E/WRW ssieem 2383sAtTCaEExsicawAv CAseEn.wv8280i .

MAILING: P.O. BOX 3258 * CASPER,WY 82002/ - 1/ < s/M /1 >/s // ,
'

E-mail: energy 8trib.com * FAX:(307)2341639 * PHONE:(307)235-0515 e TOLL FR' es WB) 235-0515
sumass * Casper *cumsmoe aspes cny

4., o w.

' LABORATORY ANALYSIS REPORT. PETROTOMICS, INC.

Sample ID: 49 SC
Laboratory ID: 9849759
Sample Matrix: Water

Sample Date: 08/20. 4
Report Date: October 03,1998

Major lons Units Reporting Limit Results
Calcium Ca mg/L 0.05
Magnesium Mg mg/L 0.10
Sodium Na mg/L 0.10
Potassium K mg/L 0.10
Carbonate CO mg/L 1.03

Bicarbonate HCO3 mg/L 1.0
Hydroxide OH mg/L 1.0
Sulfate SO mg/L 1.0 18004

Chloride Cl mg/L 0.10 62.1
Ammonium as N NH mg/L 0.054

Nitrate + Nitrite as N NG + NO, mg/L 0.10 0.313

Fluoride F mg/L 0.10
Silica SiO mg/L 1.02

Non-Metals
Total Dissolved Solids @ IB0*C TDS mg/L 2.0 3290
Conductivity umho/cm 1.0 3270
Atkalinity CACO mg/L 1.03

pH std. units 0.10 7.54

Trace Metals
gminum Al mg/L 0.10
Arsenic Ar. mg/L 0.001

Boron B mg/L 0.10
Cadmium Cd mg/L 0.01 < 0.01
Chromium Cr mg/L 0.01 < 0.01
Copper Cu mg/L 0.01

fron Fe mg/L 0.01
Lead Pb mg/L 0.005 < 0.005
_ Manganese Mn mg/L 0.01

Molybdenum Mo mg/L 0.10
Nickel Ni mg/L 0.05 < 0 05
Selenium Se mg/L 0.001 0.003

Vanadium V mg/L D.10
' Zine Zn mg/L 0.01

Radiometrics -
Uranium **'O mg/L 0.0003 0.0058

Radium 226 226Ra pCi/L 0.2 4.7

Radi'am Error ! . stimate t 0.6

Radium 228 22sRa pCi/L 1.0 < 1.0
Radium Error Estimate i |
Thritrm 230 82*rh pCi/L 0.2 < 0.2
Thorium Error Estimate i

sag rheportsictients98)ctrotomics\waterW9,scW9759.als

COMPLETE AN ALYTIC AL SERVICES
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ENER'aY LABORATORIES,INC.E/NERGY ssieeiNo: 23 3sAtTCaEEma=4v e Casper.wv 82eoi
MAILING: P.O. BOX 3258 CASPER.WY 82602e *

/ . w< u v,i / < m,// s

E-mail: energyetrib.com FAX:(307)234-1639 * PHONE:(307)2354515 * TOLL FREE:(888) 235-Oti15
| auencei camper.omene. shoes czar

' LABORATORY ANALYSIS REPORT. PETROTOMICS,INC.

Sample ID: 51SC
Laboratory ID: 98-49758
Samp's Matrix: Water
. Srapie Date: 08/20/98.

F.epart Date. October 03,1998<

Major Ions Units Reporting Limit Results
Calcium Ca mg/L 0.05
Magnesium Mg mg/L 0.10
Sodium Na mg/L 0.10
Potassium K mg/L 0.10
Carbonate COs mg/L 1.0
Bicarbonate HCO3 mg/L 1.0

i Hydroxide OH mg/L 1.0
Sulfate SO mg/L 1.0 130004

Chloride Cl mg/L 0.10 299
Ammonium as N NH mg/L 0.054

Nitrate + Nitrite as N NO + NO3 2 mg/L 0.10 < 0.10
Fluoride F mg/L 0.10
Silica SiO mg/L 1.02

Non-Metals
Total Dissolved Solids @ 180*C TDS mg/L 2.0 20900

|
Conductivity gmho/cm 1.0 13200

[ Alkalinity CACO3 mg/L 1.0
pH I std. units 0.10 3.31

Trace Metals
Aluminum Al mg/L 0.10
Arsenic As mg/L 0.001
Bomn B mg/L 0.10
Cadmium Cd mg/L 0.01 < 0.01
Chromium Cr mg/L 0.01 1.14

Copper Cu mg/L 0.01

fron Fe mg/L 0.01

Lead Pb mg/L 0.005 0.009
Manganese Mn mg/L 0.01

Molybdenum Mo mg/L 0.10
Nickel Ni mg/L 0.05 3 08

i Selenium Se mg/L 0.001 0.040

i Vanadium V mg/L 0.10

Zinc Zn mg/L 0.01

Radiometries
Uranium ""U mg/L 0.0003 0.0180

Radium 226 22*Ra pCi/L 0.2 11.4

Radium Error Estimate i 1.0
22sRadium 228 Ra pCi/L 1.0 < 1.0

Radium Error Estimate i
Thorium 230 2'*Th pCi/L 0.2 1.7

Thorium Error Estimate i 1.0

sag t:\ reports \ctients98%petrosomics\ water \51,sc\49758.mts

COMPLETE AN ALYTIC AL GERVICEs j
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ENER2Y LATORATORIES,INC.EfERGY saimNo: 23=sALTCReExsioswiv CAseER.wv82eci
-

MAlUNG: RO. BOX 3258 * CASPER Wy82602/ 1/|( > /v, 1 / < > / ,/ / ,, *

E-mail: energy 8trib.com + FAX:(307)234-1639 + PHONE:(307)235-0515 + TOLL FREE:(888) 235-0515asungs. camper.omune. nepw cny

LABORATORY ANALYSIS REPORT - PETROTOMICS, INC.

Sample ID: 53 SC
Laboratory ID: 93 49757
Sample Matrix: Water

Sample Date: 08/20/98
Report Date: October 03,1998 -

Major Ions . Units Reporting Limit Results
Calcium Ca mg/L 0.05
Magnesium Mg mg/L 0.10
Sodium Na mg/L 0.10
Potassium K mg/L 0.10
Carbonate CO mg/L 1.03

Bicarbonate HCO mg/L 1.03

flydroxide OH mg/L 1.0
Sulfate SO mg/L 1.0 29004

Chloride Cl mg/L 0.10 80.3
Ammonium as N NH mg/L 0.054

Nitrate + Nitrite as N NO + NO3 2 mg/L 0.10 20.3
Fluoride F mg/L 0.10
Silica SiO mg/L 1.02

Non-Metals -

Total Dissolved Solids @ 180*C TDS mg/L 2.0 4870
Conductivity pmho/cm 1.0 4430
Alkalinity CACO mg/L 1.03

pH std. units 0.10 4.14

Trace Metals
Aluminum Al mg/L 0.10
Arsenic As mg/L 0.001

Boron B mg/L 0.10
Cadmium Cd mg/L 0.01 0.03
Chromium Cr mg/L 0.01 < 0.01
Copper Cu mg/L 0.01

1ron Fe mg/L 0.01

Lead Pb mg/L 0.005 0.025
Manganese Mn rag /L 0.01
Molybdenum Mo mg/L 0.10
Nickel Ni mg/L 0 05 0.45

Selenium Se mg/L 0.001 0.036

Vanadium V mg/L 0.10
Zine Zn mg/L 0 01

Radiometries -
Uranium "" U mg/L 0.0003 0.154

226Radium 226 Ra pCi/L 0.2 4.2

Radium Error Estimate f 0.3

Radium 228 22sRa pCi/L 1.0 6.5

Radium Error Estimate t 0.2

Thorium 230 2% pCi/L 0.2 1 J'

Thorium Error Estimate i 0.6

sag t:\ reports \ctkras98)etronomics\waterQsc\49757.als

COMPLETE AN ALYTIC AL SERVICES
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ENERDY LACHRATORIES,INC.EMD saireiNO: 2393 sAtT Caeex HioHway CAseen.wv 82eci
MAILfNG: HO. BOX 3258 - CASPER. Wy 82602/ A/a >/y,1/ i */ // ', *

E-mail: energy 0trib.com * FAX:(307)234-1639 * PHONE:(307)235-0515 + TOLL FREE:(888) 235-0515amenos. camper.omune enspas cny

LABORATORY ANALYSIS REPORT - PETROTOMICS, INC.

' Sample ID* 54SC
Laboratory ID: 98-49438
Sample Matriz: Water

Sample Date: 08-18-98
Report Date: September 21,1998

,

Mafor Ions Units Reporting L8mit Results
Calcium Ca mg/L 0.05
Magnesium Mg mg/L 0.10
Sodium Na mg/L 0.10
Potassium K mg/L 0.10
Carbonate CO mg/L 1.03

Bicarbonate HCO mg/L 1.03

Hydroxide OH mg/L 1.0
Sulfate SO mg/L 1.0 69004

Chloride Cl mg/L 0.10 312
Ammonium as N NH ing/L 0.054

Nitrate + Nitrite as N NO + NO3 2 mg/L 0.10 < 0.10
Fluoride F mg/L 0.10
Silica SiO, mg/L 1.0

Non-Metals
Total Dissolved Solids @ IS0*C TDS rug /L 2.0 12200
Conductivity nmho/cm 1.0 8910
Alkalinity CACO mg/L 1.0 )3

pH std. units 0.10 4.24

Trace Metals
Aluminum Al mg/L 0.10 i

Arser.ic As mg/L 0.001 |
Boron B mg/L 0.10
Cadmium Cd mg/L 0.01 < 0.01
Chromium .Cr mg/L 0.01 0.15

,

Copper Cu mg/L 0.01
fron Fe mg/L 0.01
Lead Pb mg/L 0.005 < 0.005
Manganese Mn mg/L 0.01
Molybdenum Mo mg/L 0.10
Nickel Ni mg/L 0.05 1.15
Selenium Se mg/L 0.001 0.036
Vanadium V mg/L 0.10
Zinc Zn mg/L 0 01

Radiometrics
Uranium ""U mg/L 0.0003 0.0427
Radium 226 22%a pCi/L 0.2 17.4

Radium Error Estimate i 1.1

Radium 228 22sRa pCi/L 1.0 30.7
Radium Enor Estimate i 2.3
Thorium 230 23'Th pCi/L 0.2 2.1

Thorium Error Estimate t 0.8

pim r5 reports \ctients98ipetroromics\ water \54,sc\49438.ats

COMPLETE AN ALYTIC AL SERVICES



| ENERSY LACORATORIES,INC.
.

A kh SHIPPING: 2393 SALT CREEK HIGHWAY * CASPER,WY 82601
'

MAILING: P.O. BOX 3258 * CASPER, WY 82602/ A/f,( m,A / < m.// ',
E-mait energy 0trib.com . FAX:(307) 234-1639 + PHONE:(307)235-0515 TOLL FREE:(888) 235-0515

.

saunes* Casper.omene napidcuy

!

LABORATORY ANALYSIS REPORT - PETROTOMICS, INC.

Sample ID: 58 SC
Laboratory ID: 984 9439
Sample Matrix: Water

Sample Date: 08-18-98
Report Date: September 21,1998

|

|

| Major Ions Units Reporting Limit Results
Calcium Ca mg/L 0.05
Magnesium Mg mg/L O.10
Sodium Na mg/L 0.10
Potassium K mg/L 0.10
Carbonate CO mg/L 1.03

Bicattonate HCO mg/L 1.03

Hydroxide OH mg/L 1.0 ;

Sulfate SO mg/L 1.0 15000 I4

Chloride Cl mg/L 0.10 331
Ammonium as N NH mg/L 0.05 I4

Nitrate + Nitrite as N NO + NO mg/L 0.10 < 0.103 2

Fluoride F mg/L 0.10
'Silica SiO mg/L 1.02

i

Non-Metals |
Total Dissolved Solids @ 180*C TDS mg/L 2.0 24700 1

Conductivity umho/cm 1.0 15300
Alkalinity CACO3 mg/L 1.0
pH std. units 0.10 3.67

#Trace Metals -
Aluminum Al mg/L 0.10 l

Arsenic As mg/L 0.001
Boron B mg/L 0.10

_

Cadmium Cd mg/L 0.01 < 0.01 1

Chromium Cr mg/L 0.01 0.43 I

Copper Cu mg/L 0.01
Iron Fe mg/L 0.01
lead Pb mg/L 0 005 < 0.005
Manganese Mn mg/L 0.01 j
Molybdenum Mo mg/L 0.10 j

Nickel Ni mg/L 0.05 4.29 |
|
'

Selenium Se mg/L 0.001 0.074
Vanadium V mg/L 0.10
Zinc Zn mg/L 0.01;

!

Radiometries
Uranium "'U mg/L 0.0003 0.0144

,

| Radium 226 22*R a pCi/L 0.2 28.0
Radium Error Estimate 1.4

Radium 228 22sRa pCi/L 1.0 81.7

Radium Error Estimate + 3.2
Thorium 230 2% pCi/L 0.2 5.0
Thorium Error Estimate i 1.1

pim r:\reporu\ clients 98\peuotomics\ water \58,sc\49439.ats

! COMPLETE AN ALYTIC AL SERVIC ES
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Ni ENER2Y LACORATORIES,INC. :

SHIPPING: 2393 SALT CREEK HIGHWAY * CASPER,WY 82601 l

MAILING: P.O. BOX 3258 * CASPER,WY 82602 .

/ A/it >/i A / ( >/s,// s. * '

E-mail: energyStrib.com FAX:(307)2341639 * PHONE:(307)2354515 = TOLL FREE:(888) 235-0515pense a camper *tponeamasM cary

1

LABORATORY ANALYSIS REPORT-PETROTOMICS,INC.

Sample ID: 66 SC
Laboratory ID: 98-53417
Sample Matrix: Water
- Sample Date: 08-26-98 )
' Report D:te: September 21,1998

,

Major Ions Units Reponit g Limit - Results
Calcium Ca mg/L 0.o5 !

Magnesium Mg mg/L 0.10 |

Sodium Na mg/L 0.10 I

Potassium K mg/L 0.10
Carbonate CO mg/L 1.0 <3

Bicarbonate HCO mg/L 1.0 I3

Hydroxide OH mg/L 1.0
Sulfate SO mg/L 1.0 130004

Chloride Cl mg/L 0.10 296
Ammonium as N NH mg/L 0.05 |

4

3 2 mg/L 0.10 < 0.10 INitrate + Nitrite as N NO + NO
Fluoride F mg/L 0.10
Silica SiO mg/L 1.02

Non-Metals
Total Dissolved Solids @ 180*C TDS mg/L 2.0 21700
Conductivity gmho/cm 1.0 13200
Alkalinity CACO, mg/L 1.0
pli std. units 0.10 4.01

Tra:e Metals
Aluminum Al mg/L 0.10
Arsenic As mg/L 0.001
Boron B mg/L 0.10
Cadmtum Cd mg/L 0.01 < 0.01
Chromium Cr mg/L 0.01 0.04.

Copper Cu mg/L 0.01

fron Fe mg/L 0.01

Lead Pb mg/L 0.005 0.012
Manganese Mn mg/L 0.01
Molybdenum Mo mg/L 0.10
Nickel Ni mg/L 0.05 3.33

Selenium Se mg/L 0.001 0.048
Vanadium V mg/L 0.10
Zinc Zn mg/L 0.01

,

Radiometric
Uranium '* U mg/L 0.0003 0.0047
Radium 226 22 era pCi/L 0.2 56.4

Radium Error Estimate i 2.0
Radium 228 22sRa pCi/L 1.0 107

Radium Error Estimate i 4.2
Thorium 230 2"Th pCi/L 0.2 < 0.2
Thorium Error Estimate t

pim r:\repons\ctienu98\petrotomics\ water \66 sc\$M17.nts

COMPLETE AN ALYTIC AL SERVICES
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ENER3Y LAZORATORIES,INC,
1 SHIPPING: 2393 SALT CREEK HIGHWAY * CASPER,WY 82601

. MAILING: P.O. BOX 3258 * CASPER, WY 82602/ A/4 >/M / < >/t // - s *

*

E-mail: energyStrib.com . FAX:(307)2341639 * PHONE:(307)235-0515 = TOLL FREE:(888) 235-0515Bdengs * Casper e QJitsee a Rapid City

i
LABORATORY ANALYSIS REPORT - PETROTOMICS, INC.

' Sample ID: 05 DC
Imboratory ID: 98-49434
Sample Matrix: Water .

Sample Date: 08-18-98
Report Date: September 21,1998

Major lons Units Reporting Limit Results
Calcium Ca mg/L 0.05
Magnesium Mg mg/L 0.10
Sodium Na mg/L 0.10
Potassium K mg/L 0.10
Carbonate CO mg/L 1.03

Bicarbonate HCO mg/L 1.03

Hydroxide OH mg/L 1.0
Sulfate SO mg/L 1.0 43004

Chloride Cl mg/L 0.10 109
Ammonium as N NH mg/L 0.054

Nitrate + Nitrite as N NO + NO3 2 mg/L 0.10 < 0.10 I
Fluoride F mg/L 0.10 I
Silica SiO mg/L 1.02

Non-Metals
Total Dissolved Solids @ 180*C TDS mg/L 2.0 7510 |
Conductivity gmho/cm 1.0 6100 |
Alkalinity CACO mg/L 1.03

pH std. units 0.10 4.52

Trace Metals
Aluminum Al mg/L 0.10
Arsenic As mgIL 0.001
Baron B mg/L 0.10
Cadmium Cd mg/L 0.01 < 0.01
Chromium Cr mg/L 0.01 0.02
Copper Cu mg/L 0.01
fron Fe mg/L 0.01
Lead Pb mg/L 0.005 0.007
Manganese Mn mg/L 0.01
Molybdenum Mo mg/L 0.10
Nickel Ni mg/L 0.05 0.86
Selenium Se mg/L 0.001 0.003
Vanadium V mg/L 0.10
Zinc Zn mg/L 0.01

Radiometrics
Uranium N''O mg/L 0.0003 0.0101
Radium 226 226Ra pCi/L 0.2 7.9

Radium Error Estimate i 0.4
Radium 228 22sRa pCi/L 1.0 14.2

Radium Error Estimate + 1.0
Thorium 230 2Mh pCi/L 02 0.9
Thorium Error Estimate i 0.6

pim r:\reporu\chenu984etrotomics\ water \05,dc\4904. mis

COMPLETE AN ALYTIC AL SERVIC ES
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ENER5Y LACTiRATORIES,INC.
'

SHIPPING: 2393 SALT CREEK HIGHWAY * CASPER, WY 82601
MAluNG: P.O. BOX 3258 * CASPER,WY 82602

|,

E-tr.sil: energyetrfb.com a FAX:(307)234-1639 * PHONE:(307) 235-0515 * TOLL FREE:(888) 235-0515
amonga ecouper *osmaea napw cny

,

LABORATORY ANALYSIS RF. PORT - PETROTOhllCS, INC. '

Sample 10: 19 DC
Laboratory ID: 4 54088
Sample histrix: Water

Sample Date: 9942-98
Report Date: September 23,1998

'
,

|

blajar lens L'alts Reporting Limk Resuks )
Calcaum Ca mg/L 0.05 374
Magnesium Mg mg/L 0.10 155

Sodium Na mg/L 0.10 83.8 i

Putassium K mg'L 0.10 11.0 |

Carbonate CO3 mg/L 1.0 < l .0
Bicarbonate HCO3 mg/L 1.0 83.2

Hydroxide OH mg/L 1.0 < l .0
Sulfate 50 mg/L 1.0 17004

Chlonde Cl mg/L f.10 74.8

Ammonium as N NH4 mg/L 0.05 1.80

NO + NOz mg/L 0.10 < 0.10Nitrate + Natrite as N 3

Fluonde F mg/L 0.10 3.39
1
'

Silica SiO mg/L 1.0 17.7

Non-Metals

Total Dissolved Sohds @ 180*C TDS mg/L 2.0 2820

Conductivity pmho/cm 1.0 3020

Alkahrury CACO3 mg/L 1.0 68.2 i

|pH std. units 3.10 6 99

Trace Metals
Aluminum Al mg/L 0.10 < 0.10 :

IArsenic As ma L 0 001 0.001r

Baron B mg/L 0.10 < 0.10
Cadmium Cd mg/L 0.01 < 0 01
Chromium Cr mg'L 0 01 < 0.010 l

Copper Cu mg/L 0.01 < 0.01 )
Iron Fe mg/L 0.01 132 l

Lead Pb mg/L 0.005 < 0.005
Manganese Mn mg/L 0.01 8.89

Molybdenum Mo mg/L 0.10 < 0.10
Nickel Ni mg/L 0 05 0.25

Sclemum Se mg'L 0.001 0 004

Vanadium V tr.3 L 0.10 < 0.10/
i

Zinc Zn mg/L 0 01 0 08 1

j
Radiometric

Uranium '* U ma'L 0.0003 0.0014

Radium 226 a"Ra pCi/L 0.2 98

)Radium Error Esumate t 0.5

Radium 228 22 ara pCi/L 1.0 5.0 ;

Radium Error Esumate t 0.2

Thorium 230 amTh pCi/L 0.2 < 0.2
Thorium Error Esumate 1 -

!

Quality Assurance Data Target Range

Anson meg 39 07 j
Canon meq 43.24 )
{DLQ A/C Balance % 5-+5 5.06

Cale TDS mg/L 2602 j

TDS A/C Balance dec. % 0.80 - 1.20 1.08 !

sagwwepnuwnwnu9speraionssiaswrus,se,ako40ss at |
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| 4. VEGETATION. FOOD. AND FISH SAMPLES

Deleted by Amendment No. 21

,

5. SOIL AND SEDIMENT SAMPLES

Deleted by Amendment No. 21,

n
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'
6. DIRECT RADIATION MEASUREMENTS

DATE: 3rd Quarter 1998

|

EXPOSURE RATE ERROR ESTIMATE
LOCATION (ar/ar) (ar/ar)*

Site 1 42.8 i 5.2

Site 5 42.2 1 7.5
-I

T

4

LOCATIONS: Site 1 - 7800' WNW of where yellowcake dryer stack had been
located.
Site 2 - Discontinued.

,

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

Site 6 - Discontinued.
t

7.- Radon Flux-Rates

Not required in license environmental sampling program.

,

4
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LLD CALCULATIONS
;

|
.'
I-

. 1

4.66 Cs *T I

LLD z
~

in pCi/ units used (V) |
;

' '

(2.22)(E)(R)(V)(T)
;
-

.

WHERE: .
.

C m BACK0ROUND COUNT RATE !

. I

T .= COUNT . TIME (SAME FOR SAMPLE AND BACKOROUND) 1

)-

E = DETECTOR EFFICIENCY (CPM /DPM) ;

'

|R = FRACTIONAL RECOVERY *. -

!

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

!

KILOORAMS OF VEOETATION
|

*

! 2.22 =.DPM/pCi

,

Since the LLD is a function of sample volume, counting efficiency, i

| radiochemieni yield, etc., it may vary for different - onmpling and |

| analysis procedures. The following are some of the normal values |'

iused.
1

.

1

Ra88*

Ce = 0.05 to ,0.30 counts per minute J
1<

T = 50 minutes .

E = about 0. 9
*

,

R = about 0. 9 frequently less in soil and vegetation

! V= liter of water
J

= 20 grams of soil
= sir volume taken is usually 1/4 of volume sampled |*

= vegetation-weight is usually 1/2 of sample provided'

;
-

. .

N

*
.

4

..
,

4



"+m
* , .9 -

- -

.

.

. .

. . *, ,

Thane

Cs = 0.04 to 0.20 cpm

- T = 200 minutes, may' be less for " hot" samples like tullings
,

pond

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

3.

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

.= 1.0 grams soil 1
,

= mir volume taken is usually 1/4 of volume c=mpled (about 7 x i

108 L) j-

;

)
,

iPb818
i! -

Ce = 1 to 2 cpm .

|i. .

T = 100 to 200 minutes :

!
!E = 0.25 to 0.33 *-

R = usually 0.75 to 0.90 but may be less for vegetation and f
waters high in TDS :

1

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)
1= vegetation weight is usually 1/2 of sample provided.

'

i*

Po888 |
4
;

C = about 0.2 cpm |

T = 100 to 200 minutes ;
,

.i-

-E = 0.15 to 0.20 |
|

R = 0. 5 to 0. 8 .

of water, iron causes interferrence so smallerV =1 litervolumes of samples high in iron are used, down to about
. I

200 ml.-

o

.

t

. _,



-

-

;

% ELC CALCUIATICN ' '

,

1

The % ELC is calculated using the values obtained from 10
CFR 20 appendix B for unrectricted limits in air.

The calculation is as follows:
.

% ELC = samule concentration
unrestricted limit

Unrestricted limits for air from 10 CFR 20 Appendix B:

-15U nat 3000 X 10 ,

230 -15Th 20 X 10

226 -15Ra 900 X 10

Rn 16 X 10 '222 ~

.

I 3

__


