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

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

, e- - .o

40-1o657
,

>

.

i u//k sp/ r3.

nim
i E8

'
'

C017 Ls,

DMt .
'

00 .

;

RS -

, x4~

O

Sm)

88
,

,

'

48 .

E5"| -

ENVIRONMENTAL SAMPLE DATA - '

!. i
4th Quarter 1982

.i

PETR0TOMICS. COMPANY
Shirley Basin, Wy.
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1. STACK SAMPLES
,

Date col 1ected: November 22, 1982
Location: Yellowcafe Dryer Stack
Stack flow ra te (m /sec): 1.285

Concentration Error Estimate Release Rate Error Estimate LLD Restricted
Radionuclide (uci/ml) (uCi/ml) {Ci/qr) (Ci/qr) (uCi/mi)_ %MPC c'

U-nat 3.42 x 10-9 2.12 x 10-3 3 x 10-13 3420.

-12 -6Th-230 2.41 x 10 f4.46 x 10-13 2.16 x 10-6 0.40 x 10 8 x 10-f5 4.0

Ra-226 1.05 x 10-I2 1.44 x 10-12 0.94 x 10-6 1.30 x 10-6 3 x 10-13 3.5

Pb-210 5.35 x 10-12 2.68 x 10-12 4.80 x 10 2.40 x 10 4 x 10-12 5.3-6 -6

Rn-222 0.43 x 10-9 0.07 x 10-9 4.71 x 10 0.76 x 10 3 x 10-II 1.4
-4 -4

Date collected: November 22, 1982

Packa9ing/ s ec ) :
Room StackLocation:

rate (m 0.539Stack flow
.

RadionucIide *

U~nat 1.03 x 10-9 3.39 x 10-4 3 x 10-13 1030.

Th-230 3.44 x 10-12 1.19 x 10-13 1.27 x 10-6 10.04 x 10 8 x 10-15 5.7
-6

-13 -13 -6 -6 -13Ra-226 4.57 x 10 12.85 x.10 0.17 x 10 1.0.11 x 10 3 x 10 1.5

Pb-210 0 x 10-I2 11.78 x 10-I2 0.0 x 10 20 66 x 10 4 x 10-12 0. 0"
-5 -6

Rn-222 1.54 x 10-9 0.11 x 10-9 7.07 x 10-4 0.51 x 10 2 x 10-II 5.1
-4

*
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1. STACK SAMPLES continued:
.

Date col 1ected: November 22, 1982
- <

Cooler E haust StackLocation:
,

3Stack flow rate (m /sec): 0.433
,

Concentration Error Estimate Release Rate Error Estimate LLD Restricted
Radionuclide (uC1/ml) (uCi/ml) (Ci/qr) (C1/qr) (uC1/ml %MPC

-11 -6U- ric t 2.76 x 10 5.54 x 10 3 x 10-13 27.6

Th-230 2.65 x 10-13 4.42 x 10-13 0.76 x 10-6 !1.27 x 10 8 x 10-13 ,4-6
.

Ra-226 1.34 x 10-12 5.31 x 10-13 3.84 x 10 1.53 x 10 3 x 10-13 4.5-6 -6

-13Pb-210 8.85 x 10 2.65 x 10-12 2.54 x 10-6 7'.63 x 10-6 -4 x 10-12 0.8

Rn-222 0.08 x 10-9 0.03 x 10-9 0.30 x 10-4 0.11 x 10-4 2 x 10-11 0.3

.

.

.

.

.

.
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2. AIR SAHPLES
,

Locations: Site 1 - 7800' WNW of yellow cake dryer stack.
Site 2 - 500' S o f yellow ca ke dryer s tack.
Site 3 - 3200' NE o f yellow ca ke dryer s tack.
Site 4 -11800' NNE o f yellow ca ke dryer stack. .

Site 5 - 3000' ENE of yellow cake dryer stack.
Site 6 -11700' S ,of yellow cake dryer stack. .

Concentration Error Estimat~e LLO
Date collected: Radionuclide (uCi/ml) (uCi/ml) (uCi/ml) SMPC

4th Quarter 1982 '

Location: Site 1 U-Nat 1 x 10-16 ( 0.1 -

Th-230 6.51 x 10-16 0.49 x 10-16 5 x 10-16 0.1
'

,

-17 -17 -IRa-226 1.32 x 10 0.91 x 10 1 x 10 (0.1 ')
-IbPb-210 7.63 x 10 !0.55 x 10-15 5 x 10-16 ( 0.1
-9 -9 -9Rn-222 1.73 x 10 10.21 x 10 0.5 x 10 57.7

'

.

Date collected: Radionuclide
4th Quarter 1982 -15 -16Location: Site 2 U-nat 7.63 x 10 1 x 10 0.2

,

-I4 -14 -16Th-230 1.72 x 10 +0.09 x 10 1 x 10 21.5

-16 -16 -17 (0.1Ra-226 3.14 x 10 t0.28 x 10 1 x 10 -

Pb-210 1.97 x 10-I4 i0.08 x 10-14 3 x 10 0.5-16

-9 -9Rn-222 2.42 x 10 0.25 x 10 0.5 x 10-9 80.6
'

.

*

9

e
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2. AIR SAMPLES continued: l
'

1
. Concentration Error Estimate LLD j.Date collected: Radionuclide (uCi/ml) (uCi/ml) (uCi/ml) %MPC'

4th Quarter 1982
Location: Site 3 U-nat 1.07 x 10-15 1 x 10-Ib (0.1 ,

Th-230 1.42 x 10-14 -14 -160.08 x 10 2 x 10 17.8

Ra-226 1.54 x 10-15 -15 -1720.06 x 10 1 x 10 0.1

Pb-210 2.60 x 10-I4 -I4 -160.11 x 10 5 x 10 0.7

Rn-222 1.61 x 10-9 0.20 x 10 0.5 x 10-9 53.6
-9

1
,

Date collected: Radionuclide

4th Quarter.1982 .

Location: Site 4 U-nat 6.79 x 10-16 1 x 10-16 (0.1
Th-230 4.63 x 10-15 0.75 x 10-15 2 x 10-16 5.8

Ra-226 2.85 x 10-16 0.27 x 10-16 1 x 10-I7 (0.1
Pb-210 2.10 x 10-14 10.Q9 x 10-I4 4 x 10-10 0.5,

Rn-222 1.94 x 10-9 t0.22 x 10-9' O.5 x 10-9 64.8 *

.

.

Date collected: Radionuclide
4th Quarter 1982

Location: Site 5 U-nat 9.04 x 10-15 1 x 10-16 0.2 .

Th-230 2.25 x 10-14 - 0.17 x 10-14 2 x 10-16: 28.2

Ra-226 2.24 x 10-15 . 10.07 x 10-15 1 x 10-I7 0.5

Pb-210 2.15 x 10-I4 0.11'x 10-I4 7 x 10-16 0.5
'

,

,

Rn-222 2.02 x 10-9 10.22 x 10-9 0.5 x 10- 67.2 ';

*

I
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*. ,2. AIR SAMPLES continued:

i Concentration Error Estimate LLD *

Date collected: Radionuclide (uCi/ml) (uCi/ml) (uCi/ml) %MPC
1 4th Quarter 1982 -16Location: Site 6 U-nat 4.92 x 10 1 x l'0-16 0.1

-17 -16 -16i Th-230 2.99 x* 10 0.15 x 10 2 x 10 (0.1 ,

-I7Ra-226 1.71 x 10 20.88 x 10-I7 1 x 10-17 (0.1
Pb-210- 7.21 x 10'I4 10.56 x 10-I4 -5 x 10-16 0.5 ',

-9Rn-222 0.92 x 10 10.16 x 10- 0.5 x 10~9 30.6 .
i I
J
i .
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- 3. LIQUID SAMPLES continued: *

Date collected: October 5, 1982
; Location: RTH #1 *

Type of sample: Groundwater - Bailed
,

Concen tra tion Error Estimate LLD
Radionuclide ( u C i /ml-) (uCi/ml) (uCi/ml)

;

U-nat 6.5 x 10-9 1 x 10-10
*

Th-230 2.03 x 10-9 0.31 x 10 2 x 10-10-9

-9 '

Ra-226 2.59 x 10 0.25 x 10-9 9.7 x 10-II '

-9 -IIPb-210 0.02 x 10 0.01 x'10-9 3.1 x 10

Po-210 -6.4 x 10-9 8.0 x 10 3.0 x 10-10I -9
i

~

Date collected: Oct'ober 5, 1982
.

Location: RTH #2
Type o f sampl e: Dry Well

.

Radionuclide ''
'

U-nat .

; Th-230

Ra-226

Pb-210+

.

Po-210
'

.
,

4

i

_. ,



?

PE T RdTOM i t'.5 U;V !iUN.L N U L L ABOR Aioin

A!;Al Yi 1f.Al RI l'UR I
write R

SAMPLE SITE: _.___ffff /
1

| SAMPLE NO. fff99._ .
.

-

DATE: 10-S'.8.1 .
..

; --

mg/l
mg/l

Aluminiun . .. Iron
. . . . . _,g,__4

Ammonia . ... .. . . . . _ _ Lead..

,09.. . . . .. .........

Arsenic ...... . d)(0.cM Magnes i trn 11/
...

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

Barium .. .

_ Manganese . . . _,y_d_>,
. . . ... .. .

.. .... ... .

Bicarbonate Mercury. .

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

Boron ...
_ Molybdenum .. ..

. ....... .

Cadmiun Nickel. . ... . ..

'
.

.

Ca lc itrn
.

-

Nitrate
. . . . .

. . .... . g,O
Carbon (organic)

. . Potassium
. ...

. . _ _ _

Carbonate
Selenium.. .

, ,,,,

Chloride, [/b Sodium..

.-... .

Chromits::
. Sulfate

. . . _L400
. .

...

Copper
,e / Tot al Dissolved Solids . . . . /75t'.3

d. .,

Fluoride _

Total Su. pended Solids .
. . . _ -

. . . r

Hardness .. . /786 Zinc .

. . ... .. . . .

pH (::n i' . i
g. f/

COMMENTS:
.. . __ . . . . . . .

. - . . . . . - .

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

. ... ... . .

- ---

..

__ ._ . . . _ . . . . . . ..

NR = Analysis Not Re%i .ed 'd, ', o t Det'.cted at level given in
,.a ren t her. i' -

Reviewed by:
, _ , , Deit '

.. . _ _ . -

ps:12/3/81

. .

n g - +
. 9.
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3. LIQUID SAMPLES continued:

Date collected: October 5, 1982
Location: RTH #3-
Type of sampie: . Dry Well-

Concentration Error E s t i,ma t e . LLO
Radienuclide ( u Ci /ml-) (uCi/ml) (uCi/ml)

.

U-nat .

/
Th-230

.

Ra-226 4

4

Pb-210

Po-210
.

Date collected: October 5, 1982
Location: RTH #4

f
Type o f sampi e : Groundwater '- Bailed-

'Radionuclide

U-nat 1.28 x 10-8 -101 x 10
-10 -10 -10Th-230 3.42 x 10 2.64 x 10 2 x 10-

-9Ra-226 1.52 x 10 0.23 x 10~9 2 x 10-10
.

Pb-210 0.04 x 10-9 10.05 x 10-9 1 x 10-10

Po-210 5.85 x 10-9 6.63 x 10-9 3 x 10-10- ,

<

'
>,

_ . _ . _ _ _ . - - . - A_ .
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PETROTOMICS ENVIRONMENTAL LABORATORY
.

.

J

. . .

AtiALYTICAL REPORT
WATER

SAMPLE SITE: //-f.
,

SAMPLE NO.: / / 9 7,7_ _ _,.
. . . , _ ,

DATE: /0 -f- 3 A.

. - . . . . . .
,

Ia9/l. .. mg/1r

Aluminiun . . . . .. ....... ... _. Iron .I . . . . . . . . . .
.. ...

Ammonia ..................... _

Lead /)pfo.of),, ......... ........... ..

Arsenic .............. . N. . . //t)[tj,ooM Magnesium .....................

. . . _ . .

Barium .............. Manganese.. ..

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

Bicarbonate ......
_

Mercury.. ..
........

. . . . . . . . . .
._

Boron ...... .......... Molybdenua ................

. . . . . .
__

C a dm i un . . . . . . . . . . . . . . . . . Nicle) .. . .. .... . . . . . . . . . .

Calcium ..:......
- - .

__

Nitrate... ....... , ,f'f,. . ................ .

Carbon (organic) . . . . . . . . . . . .
. Potassium ....................

Carbonate ....... ... ... . . Selenian ...... ...............

Chloride ................ ... fd , Sodium ..
.

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

Chromium .............
-

_ _ _

. . . . . _ _ _ , Sulfate ...................... 69d
Copper ......................

.

Total Dissolved Solids . . . . . . . _fo/A._

Fl uo ri de . . . . . . . . . . .
<

4 , Total Sur.nended Solids ....... __. _
..

Hardness .......... 75D 7. int........

. . . . . . . . . . . . . . . . . . . . . _ _
. pil (un.n.) -

COMMENTS:
,,4,R -

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

. . . . . . . . . . . . . . . . . ...~....-.- .-

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

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

;
,

_... . - - - . . ......
T

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

NR = Analysis No.t Required
ND = Not Detected at level given in

1 parentbesis.
i,

; Reviewed by:
. _. , , ,: Date:

. . . _ _ _ -
, ps:12/3/81 .

t

.
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.
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!
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3. LIQUID SAMPLES continued:
<

Date collected: October 5, 1982 '

.

Location: RTH #5
. ,

Type of sample: Groundwater - Bailed
,

Concentration Error Estimate LLD
Radionuclide (uCi/ml) (uCi/ml) (uCi/ml)

-9 -10'J - n a t 6.70 x 10 1 x 10,

-9 -9 -10
'

Th-230 6.37 x 10 0.52 x 10 , 2 x 10
-9 ~9 -11Ra-226 1.12 x 10 0.16 x 10 9 x 10

,

Pb-210 0.04 x 10-10 20.02 x 10 6.x 10-9 ~II

-9 -9 -10Po-210 -2.84 x 10 !4.02 x 10 3 x 10
i

i

Date collected: October 5, 1982
Location: Townsite
Type of sampie: Groundwater - Pumped

Radionuclide

U-nat 1.63 x 10-11 1 x 10-10
-

-10 ~IITh-230 2.28 x 10 21.53 x 10-10 9 x 10

-9 -9 -10Ra-226 0.43 x 10 10.27 x 10 5 x 10
.

-10Pb-210 0.04 x 10 0.02 x 10-9 6 x 10'II
-9 -10Po-210 -0.69 x 10 5.59 x 10-9 3 x 10

t

.

.
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PETROTOMICS ENV!R0tdENTAL LABORATORY
-

ANALYTICAL. REPORTs

WATER

SAMPLE SITE: -. . . .o. . . . .

SAMPLE N0.: / / 93d
_,. . _ , , , _ _ , '

DATE: /B - f - R1
-_.

mg/l
mg/l

Aluminiun . . . . h on. .... . .. . |

|. .
.... . . . . . . . . . . "

Ammonia ....... ... ... .... >

. ._ Lead . . . . . . . . . . . . . ./JO[, o b
.

. . . ....
'

Arsenic.I.................3.gg[gpo Magnesium ....................
.

. .

Barium ...................... Manga'nese
-

d

,
.. .. .............

B i c a r bo n a t e . . . . . . . . . . . . . . . . t.

. . , _.. .. Mercury ...................... "

Bo r o n . . . . . . . . . . . . . . . . . . . . . . _____ ,_ Molybdenum ...................
.

.

,

Cadmiun ..................... Nickel ....................... '

Calcium .....................
, Nitrate . g,,j ,........ ..........

Ca rbon (organic) . 6. . . . . . . . . . _

_ _ _ . . , Potassium . ..................
Carbonate ................... ___ ,_ Selenium .....................

.

Chloride ... ..'.....
-

. . . . . . /_ d_ Sodium.. .. ........ .. . . . .

Chromium .... . . . .. . .... Sulfate ... ..... . . . . . . . . . . . . . p/o d
Copper ...

. . . . . .
... ........ .. .._ Tota l D is sol ved So l ids . . . . . . . /0 / .L.

Fl uo ri d e . . . . . . . . . . . . . . . . . . .
Tota! be.nended Solids .... ..

Hardness ... ..
. . . . . . . . . . . 3 5b" Zinc

. . .

. .. .... . . . . . . . . . _

pn (uni: )

COMMENTS:
_(g. , f_^

. .. . . . . . . .

- . - . . - -..
~

. . .

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

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

- . .-.. . _ . . . _.. .. .: .._. . . . . _ -

.

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

NR = Analysis Not Required
.. . .. .

NO = f;ut Detected at. level given ini
; parenthesis.

.

'
.

! Reviewed by:
.

,

.
. Date:. -

. . . . . . .

.ps:12/3/81
. . . . .- -

i
,

' . .
_ . ~

e *
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PETR0TOMICS ENVIRONMENTAL LABORATORY

ANALYTICAL REPOR1'
WATER '

SAMPLE SITE: _h.
,, _ . . .

SAMPLE N0.: ,// 93 /
4

. - DATE: /6 - $~ f .2 -t
i

,

mg/l
i
, mo/l

Aluminium ............... Iron ..... ......................

Ammonia'.....................
_

L e a d . . . . . . . . . . . . . . . . . . . . . . ./Ji) o[
Ars eni c . . . . . . . . . . . . . . . . . . . 4/2 hoc.2) Magnesium ....................
Barium ......(................

_.

-

Ma n ga nes e . . . . . . . . . . . . . . . . . .

Bicarbonate ............. Mercury ....................... . _

Boron ............. ........
-

Molybdenum ......... } Y.
' .........

Cadmium ..................... _ _ _, Nickel ...... ...............

n

Calcium .....................
-

s
Nitrate ....................... j [o

Carbon (organic) . . . . . . . .
Potassium ......................

Carbonate ................ ..
_ Selenium .....................

Chloride ................... ;2 o Sodium .......................
Chromium .................... _... _ Sulfate ,.....................doo
Copper..............

........ _ Total Dissolved Solids . . . . . . . J 7/
| Fl uo ri d e . . . . . . . . . . . . . . . . . . . .

., Total Suspended Solids .......

Hardness....................c28p Zinc ........ .. ... ..........I

pH (units) ................... _b [4

i

COMMENTS:
t _ . . . . . . . . . . . . . - . . . . . . . . . . - - . . . . - -
4

____.__. ..___. .....
. . . - . . . . . _ _ _ -

3

-

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

.

NR = Analysis Not Required
ND = Not Detected at level given in

parenthesis.

Reviewed by: '

Date:
.

.

. . . . _ _ . _

ps:12/3/81
. .

.

M.***""''

- .
. *

,. - % .J
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3. LIQUID SAMPLES

.

Date collected: October 6,1982
Location: Mill Feed Pond
Type o f' sampl e: Surface - Grab -

Co nc en tra ti on Error Estimate LLD
.

Radionulide (uCi/ml) (uCi/ml) (uCi/ml)
-

U-nat (dissolved) 2.18 x 10-8
1 x 10-10

-

"

U-nat (suspended) 1.91 x 10~II
1 x 10-10

Th-230 (dissolved) 6.69 x 10-10 2.28 x 10-10 9 x 10-II
Th-230 (suspended) 1.56 x 10~9 10.19 x 10-9 8 x 10-11
Ra-226 (dissolved) 4.39 x 10 iO.37 x 10-9

~9
1.8 x 10-1.0

Ra-226 (suspended) 0.43 x 10-9 10.50 x 10-9 1.0 x 10-9
Pb-210 (dissolved) 0.42 x 10-9 20.10 x 10-9 2.0 x 10-10
Pb-210 (suspended) 0.30 x 10~9 0.07 x 10~9 1.4 x 10-10
Po-210 (dissolved) 1.98 x 10-9 15.92 x 10-9 5.0 x 30-10

-9Po-210 (suspended) 1.05 x 10 12.42 x 10-9 1.0 x 10-9

8

<

4

e

.

9 e

!
. _. 8
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. PETR0TOMICS ENVIRONMENTAL LAl!0RATORY

ANALYTICAL REPORT
WATER

SAMPLE SliE: /'77dfR__hu(2. bd.
#5 AMPLE NO.:

// /lO _ __. _. _ . . . ___ _ _ _ _. . .

DATE: .. M : (. -J'.1 . '.

mg/l
mg/l

Al umini un
_ h en.

.

Amno n i a . . . . . .
_

, Lead . . . ...... . . ,ff_pl.of)
. .. .

Arsenic .... ....... ,1p [,0c Magnesium... .

. .. . . . .....

Ba ri um . . .... ..... .. Manganese
. . .. ...

. ..
. _ _ . ,

.

. _ . _ ..__
Bicarbonate

. Mercury... . .. . . .
. . . . . . _ .

Boron .... . .. . .
.__ Molybdenum..

. .. . . . . . . _ _
Cadmiun .. . ..... . . . . . . _ , _ _ Nickel . .. . .. ........
Calcium ~

... ... . . . Nitrate
. ,b7. . .

Carbon (organic) .
. . _ Potassit.m.

.. . .....
. _ _

Carbonate . ... . .. . Sel e n i ten .. . . . . ..

Chloride 20 Sodium
. . . ..... .

.. .. ...
. . _ _

Chromium ...
Sulfate. .. .

8 76 ,...... . . .

Copper . ..

Total Diuolved Solids . '/fd
.

..

Fluoride . .

Hardness . .. ~
Total Sur, pended Solids

. .. _ __
..

. . _ _ _ _ . .

. /Op. Zinc. ..

.. . . . . -.

pH (uni!.) I[_.

COMMENTS:
._.. ..

. . . . _ _ _ _ . _ _

__ _ ..- -._ _ __-

. . _ . . . ..

. ..

. . . _ .

.

NR = Analysis Not Req u i red . N!; N ,t !.etected at level given in
pa re n t hes i s .

Reviewed by:
D.: t e "

ps:12/3/81 .

/= -

- - -
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3. LIQUID SAMPLES
,

Date collected: October 5, 1982
~

Location: Sand Draw - North
Type of sampie: Surface - Grab

Co nc en tra ti on ' Error Estimate LLD
Radionulide (uCi/ml) (uci/ml) (uCi/ml)

i

U-nat ( d i s s o.l v ed ) 3.88-x 10-8 1 x 10-10.

-9 -10U-nat (susperded) 1.44 x 10 'l x 10 t

Th-230 (dissolved) '

,

)Th-230 (suspended)
-9Ra-226 (dissolved) 1.50 x 10 0.22 x 10-9 2.0 x 10-10,

.

-9
~10.26 x 10-9 2.8 x 10-10Ra-226 (suspended) 1.24 x 10 -

4:

Pb-210 (dissolved) 0.24 x 10-9 0.04 x 10-9 8.6 x 10.10'
Pb-210 (suspended) 0.76 x 10-9 0.35 x 10-9 8.2 x 10-10

-9 -10Po-210 (disso1yed) 3.71 x 10 16.34 x 10-9 3.0 x 10

Po-210 (suspended) 4.51 x_10-9 13.57 x 10-9 9.0 x 10-10
I

s ,

s

%

i

.

g

. _ _ _ _ _ _
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PETo,0TOMICS ENVIRONMENTAL LABORATORY

ANALYTICAL RENH1.

WATER.

SAMPLE SITE: joorx/ M_//s$
. SAMPLE NO.: // 9Y

.

DATE: ./4 .-$.. ;.t....
. . . . . .

m3/1
.mg/l

Al uu i ni un . . . . . . . . . . . . . . . . . . . Inm
............. ..........

Ammonia ..................... .

lead ......................... _CS,,,

,

Arsenic...................../[p[ca Magnesium .................... .

Barium ...................... Manaanese .................... -

Bicarbonate ................. _,.,,,,. Mercury ...................... .

Bo r o n . . . . . . . . . . . . . . . . . . . . . . . Molybdenum-................... .

, _ , ,

Cadmiun ..................... _ ,,_ Nickel .......................
. __ _

~

.~Calcium ....................
. Nitrate .............'......... </7

J

Ca rbo n (o r ga n i c ) . . . . . . . . . . . . ,,, , , Potassiun ....................
.

"E

Carbonate ................... Selentun ..................... ,

-

Chloride .................... '/O
__ .

Sodium .......................
Chromium ....................

._ Sulfate ...................... _993
. . . . .

-

Copper .~.....................
.. TotalDissolvedSolids.......,/fd -

Fluoride.................... Total Suspended Solids ........ , . . . . .

Hardness .... .............. ,94'? Zinc
. . . _

E

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

en ( un i t , ) . . . . . . . . . . . . . . . . . _6/_
~

COMMENTS:
_ ___. ... . . . .

-

. . . . . . . .. _

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

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

. . . . . _ .

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

NR = Analysis Not Required
. .. . ... . -.. -

ND + Not Detected at level given in
parenthesis.

Reviewed by:
Da te":.,,, __ ,

. ps:12/3/81
. .. . . . . . . . .
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3. LIQUID SAMPLES
*

.

Da te collec ted: October 5, 1982
Location: Little Medicine Bow RiverType of sample: Surface - Grab .

Concentration Error Estimate LLDRadionulide
_ _,_ (uct/ml)_ __ (uci/ml) ( u C i /m_1 )

.

U-nat (dissolved) 7.04 x 10-8
__

.

1 x 10-10
U-nat (suspended) 4.77 x 10-10

1 x 10-10 e

Th-230 (disse 1yed) -0.05 x 10-10 i.95 x 10-10
'

4 x 10-10 .

Th- 230 (suspended) 7.74 x 10-10 +0.91 x 10-10 1 x 10- 0
t

Ra-226 (dissoIved) 1.27 x 10-9 0:22 x 10-9
.

2.4 x 10-10 *

Ra-226 (suspended) 0.39 x 10~9 0.16 x 10-9 2.6 x 10-10
Pb-210 (dissolved) 0.49 x 10-9 t0.09 x 10-9 1.8 x 10-10
Pb-210 (suspended) 0.19 x 10-9 0,17 x 10-9 4.1 x 10-10
Po-210 (disso1yed) -8.92 x-10"9 ~9 -1016.34 x 10 2.0 x 10
Po-210 (suspended) 3.81 x 10 3.66 x 10 8.0 x 10-10

-9 -9 <

.

.

.t

.
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l'ETR0TOMICS ENVIHof4MLNIAL i A!! ORATORY

ANALYT' CAL RLPORT.
WATER *

[h, _///cbm, g#SAMPLE SITE: c<d

. SAMPLE NO : //'/ b-
- . - - . . . . . .

DATE: /0 - f-f.:L .

. mg/l
mg/l

.

. A l um i n i un . . . . . . . . . . . . . . . . . . . _ _ Iron ......................... *
An1no n i a . . . . . . . . . . . . . . . . . . . . .

.

Lead........................._f)n(,0f. _ , _ _

A;senic..................... .a a lo A Magnesium ....................

Bariun ...................... _ .. _ Mangenese ....................

Bicarbonate ................. . _ _ . . Mercury ...................... -

Bcron ....................... _,_ __. Molybdenum"...................
.

Cadmiun ..................... Nickel .......................
.

*

Calciun ..................... __.__, Nitrate ..................... 4 ,0 e
Ca rbon (organic ) . . . . . . . . . . . . Potassium ....................

. , .

_ , . _ ,

Carbor. ate ............ ...... Seleniun ....................._
_

Chloride .................... . o?()_ . Sodium .......................
Chromium .................... Sulfate ...................... //f .
Copper ......................

~ .-

t- . _ _ _ Total Dissolved Sol ids . . . . . . . Jpf,

Fl uo ri d e . . . . . . . . . . . . . . . . . . _ . _ Total Suspended Solids .. ....
-

;
,

Hardness ............... .... ./JO_ Zinc .........................
i

'

pH (units) ................... f, ~5
i,

! COMMENTS:
-. - - _ .- -

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

.

; _ _ . . ..
I . . . . . . _ .

. . - _ .
,

.. . . . . . . . . . . . . . . . . . - . - =

.

'

HR = Analysis Not Required
. -

ND = Not Detected at leve' given in
parenthesis.

.

Reviewed by: Date:
.

,
. _ _

t ps:12/3/81 '

.
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3. LIQUID SAMPLES ''

Oate collected: October 5, 1982
Location: Little Medicine: Bow River (Above Mill)
Type o f sampie: Surface - Grab

.

Concentration Error Estimate LLO
Radionulide (uci/mi) ( u ci /ml .) (uCi/ml)
U-nat (dissolved) 9.24 x 10-9 -101 x 10

U-nat ( s<u s pe nd ed ) 2.15 x 10-9 _1 x 10-10
,

Th-230 (dissolved) 1.80 x 10-10 3.52 x 10-10 8 x 10-10
-9 -10Th-230 (suspended) 1.01 x 10 10.11 x 10-9 1 x 10

Ra-226 (dissolved) 0.31 x 10-9 0.12 x 10-9 1.9 x 10-10
'

,

Ra-226 (suspended) 0.96 x 10-9 0.26 x 10-9 1.9 x 10-10

Pb-210 (dissolved) 2.71 x 10-9 0.65 x 10-9 1.3 x 10-9
Pb-210 (suspended) .

.

Po-210 (disso1yed) 0.0 x 10-9 3.74 x 10-9' 3.0 x 10-10
Po-210 (suspended) 1.24 x 10- ' -9 -102.84 x 10 9.0 x 10

:

.

.

.

m

.

e

I
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PLlR010MICS LNVIRONMLNIAL LABORA10RY
I

ANALYTICAL REPORT
WATER

.
.

SAMPLE, SITE: M . , / //t 4 'g c J w. h , e WI'*v

SAMPLE NO.: //% 76
*

t.DATE: M - I' 5,.2 __,. _ ,_ ,. , , ,,_ J

,

.F.91.1._
.

mg/1

Aluminiun ...................
I ro n . . . . . . . . . . . . . . . . . . . . . . . . . *

Ammonta ..................... _, Lead.......................j7#od i

,

Ars e ni c . . . . . . . . . . . . . . . . . . . . . AQ[A.c o 2)Ma gnes i um . . . . . . . . . . . . . . . . . . . .
.

~

".Barium ...................... ,,,_,,,,_
Ma n ga nes e . . . . . . . . . . . . . . . . . . . .

Bicarbonate .............. .. c

Mercury ......................, , , , ,

Boron ....................... ~.]
, ,_ Mo l yb d e nian . . . . . .'. . . . . . . . . . . . .

C a dm i un . . . . . . . . . . . . . . . . . . . . . _ ._ Nickel ....................... hjCalcium ..................... s .-

Nitrate ...................... m 3 3_ h
,,,

Ca rbo n (o r ga n i c ) . . . . . . . . . . . . _,,_,, Potassium ....................
a

k
Carbonate ........... .......

, Seleniten . . . . . . . . . . . . . . . . . . . . _ _ , . , _ ihj.
Chloride ..................... g ,._ Sodium ....................... .s.

Chromium .................... [,
,

Sulfate ...................... J f .#

fCopper ...................... ,,,,,,_
Total Dissolved Solids ....... d.7 V

a

F l u o n d e . . . . . . . . . . . . . . . . . . . . _. _ _ .Total Suspended Solids .......
.

Hardness....................,/,@.,_ Zinc ......................... 'f
1

pH'(units) ................... [, /
COMMENTS:

-

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

< *
-...... .. ... . . . . - - . . -

t

_ . _ _ . - .
4

___ _

-

, .

NR = Analysis Not Required
*

ND = Not Detected at level given in
pa renthes is .

Revie,wed by: Date:. _ , _ ,

. . . . . _ .

ps:12/3/81
-
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3. LIQUID SAMPLES '

-

:

j Date col'.eited: October 5, 1982 *

i Location: Little Medicine Bow River (Below Mill;
.

Type of sample: Surface - Grab

Concentration Error Estimate LLD -

Radionulide (uCi/ml) (uCi/ml) (uCi/ml)
-8U-nat (d i s s.cl v ed ) 6.16 x 10 1 x 10-10 ;

-8'

U-nat (suspended) 3.34 x 10 1 x 10-10

Th-230 (dissolved) 1.39 x 10-10 4.81 x 10-10 7 x 10-10

Th-230 (suspended) 1.42 x 10- 0.40 x 10-9 3 x 10-0,

Ra-226 (dissolved) 1.19 x * 10 0.19 x 10-9 1.9 x 10-10
-9 -9 -10

'

Ra-226 (suspended) 0.60 x 10 0.31 x 10 5.5 x 10
'

'
Pb-210 (d i s s o I'v ed ) 2.71 x 10- 10.65 x 10 1.3 x 10-10-9

-9 -9! Pb-210 (suspended) 0.20 x 10 0.17 x 10 3.9 x 10-10
i
^

-9Po-210 (disso1yed) -0.88 x 10 3.46 x 10-9 3.0 x 10-10 .

-9 ~-9Po-210 (suspended) 0.0 x 10 3.13.x 10 . 8. 0 x 10-10
, .

,

b .

!- ,

i

<

n

=
g.

,

*
*
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PETR0T0MICS ENVIRONMENTAL LABORATORY.
-

ANALYTICAL REPORT,

WATER
,

SAMPLE SITE: /M _ff" [ l w h~[b,

4

i SAMPLE NO.: ,1/93 7
DATE: /o - f - S A

-

,

; -
.F.9/1 mg/l '

; A l um i ' . i un . . . . . . . . . . . . . . . . . . *

I ro n . . . . . . .
1, ................., _ _ ,

j
Atano n i a . . . . . . . . . . . . . . . . . . . . . Lead........................._,09,

Arsenic ..................... g d/ p 2) Magnesium ..............~......
.

s

*

Barium ...................... Manganese ....................
;

Bicarbonate ................. __. Marcury ......................
_

; Boron ....................... _,._ . Molybdenum ...................t

v
$

Cadmiun ..................... .. _ Nickel .......................t

M

Calcio .....................
_ Nitrate ...........~.'..........* ,d/O

.

_

Carbon (organic) . . . . . . . . . . . Potassium ....... E
.

. . . . . . . . . . . .
4

Carbonate'.......
S e l e n i an . ., . . . . . . . . . . . . . . . . . ....... ... ,

Chloride .............. ..... J O_ Sodium .......................
.

Chromium ................. .. ,,__,_ _ Sulfate ...................... #32.
4

.

Copper ......................
-

,

,_ Total Dissol ved Solids . . . . . . . __4/ 7 7 ~*

Fl uo ri d e . . . . . . . . . . . . Total Suspended Solids ....... '......
_ _ , _ .

Ha rd n e s s . . . . . . . . . . . . . . . . . . . . _R_,@ Zinc
.

e

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

pH (units) ................... J,,,.:( I
i COMMENTS: .

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

d

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

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

.

_ _ _ . . _ . _ _ . . _ . . . - . . . . . . . . _ - -
!

NR = Analysis Not Required
NC ' Not Detected at levet given in

parenthesis.

Reviewed by: _ __ _ [ _ _ . Date: -
. -. .-

ps:12/3/81 .
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3. LIQUID SAMPLES,

.

Date coi:1ected: ' October 5, 1982
~

Locatica: Mine Shop Well .
,

Type o f sampi e : Groundwater - Pumped
,

.

Concentration Error Estimate LLD
Radionulide (uCi/ml) (uCi/ml). (uCf/ml)
U-nat (dissolved) 2.34 x 10-9 'l x 10-10
U-nat (suspended) 1.44 x 10-9 1 x.10-10 !

,

-9'Th-230 (dissolved) 1.33 x 10 il.28 x 10-9 2 x 10-9
i -10 11.45 x 10-10 1 x 10-10Th-230 (suspended) 4.62 x 10 .

Ra-226 (dissolved) 2.36 x 10-9 0.28 x 10-9 2.2 x.10-10 .

''-9 '

Ra-226 (suspended) 0.29 x 10 10.22 x 10-9 42 x 10-10

f Pb-210 (disso1yed) 0.23 x 10-9 0.03 x 10-9 5.9 x 10-II *

.

Pb-210 (suspended) 0.58 x 10-9 0.13 x 10-9 2.6' x 10-10

Po-210 (dissolyed) 1.0 x 10-9 '12.3 x 10-9 1.0 x 10-9
'

-9Po-210 (suspended) 0.97 x 10 2.90 x 10-9 9.0 x 10-10,

i
*

I -

*
.

!

.

*

|

|

,
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PETR0TOMICS ENVIRONMENTAL LABORATORY

ANALYTICAL REPORT
WATER

.

SAMPLE SITE: [ 7) A , _ g ) , p A . , _ , ,.

SAMPLE NO.: 1 isof;
._,

DATE: /0 - E -p._

_In g/_1__. mg/l

Al un i n i un . . . . . . . . . . . . . . . . . . . __ __ . Iron ......................... A /_
Amn o n i a . . . . . . . . . . . . . . . . . . . . . , ,_ _ Lead .......................//P[,0 N
Ars eni c . . . . . . . . . . . . . . . . . . . . . /_Ip[@ osa) Magnesium .................... A /, .
Barium ...................... Manganese ............. Co'l

-

. . . . . . _,

Bicarbonate.................,j_90 Mercury ......................

Boron ..........:............ Molybdenum ...................
J

C a dm i un . . . . . . . . . . . . . . . . . . . . . Nickel .......................
.

Calcium ..................... _ g ,, Nitrate ................. .... _,, 1
.

>

,

Carbon (organic) ............ Potassium .................... -

Carbonate ~................... () Seleniun .....................
Chloride .............. ..... ?O Sodium .......................

**

Chromiun .................... Sulfate ............... ...... .D O..
Copper ...................... .,0.3._ Total Dissolved Solids ...... 5/e 8

F l u o r i d e . . . . . . . . . . . . . . . . . . . . ___ Total Suspended Solids ....... g /) ,
.

Hardness .................... _/ g _ Zinc
.

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

.

pH (units) .................. 2, 7

COMMENTS:
. - . . . . - . . . . . . . . - - . . .

- _ 1

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

-

_ .._ _._.. ....:..__ _.

NR = Analysis Not Required ND = Not Detected at level given in
parenthesis.

.

Reviewed by:
Date: - -

ps:12/3/81
.
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4. VEGETATION

No samples taken this quarter.
9
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5. S0lt AND SEDIMENT SAMPLES

Date col 1ected: October 14, 1982 *

Location: Upper Sand Draw
Type of sample: Sediment

(

Concentration Error Estimate LLD
Radionuclide (uCi/q) (uCi/q) (uCi/q)

-0U-nat 1.42 x 10

Th-230 2.12 x 10-0' 10.20 x 10-6 3 x 10~II
*

Ra-226 1.32 x 10-6 i0.13 x 10-6 6 x 10-8
-

- 6.Pb-210 2 x 10 1 x 10-6 1 x.10~0

1

Date Collected: October 14, 1982
Location: Lower Sand Draw
Type of sample: Sediment *

Radionuclide

U-nat 1.69 x 10-6

Th-230 11.2 x 10-6 0.4 x 10-6 5 x 10-II
*

.

',0.51 x 10-6 10.08 x 10-6 4 x 10-II .Ra-226

Pb-210 6 x 10-6 l' x 10-6 2'x 10-6

I
.

6

I

e
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5.
~

SOIL AND SEDIMENT SAMPLES
<.

Soil sites are the same as the Air Sample Sites. '

.

: Date collected: October 13, 1982'-

Location: Site'#1
,

Type o f sampl e : Soil
*

Concentration Error Estimate LLD
,

.

Radionuciide _ luci/q) (uci/q) (uCi/q); .

U-nat 1.22 x 10~ '

Th-230
.

Ra-226 1.05 x 10-6 0.14.x 10-6 1 x 10-7
- i!

; Pb-210 2 x 10-6 1 x 10-6 - 2 x 10-6,

1

' '

Date Col 1ected: October 13, 1982
e

Location: Site #2
Type of sample: Soil

9

Radionuclide
.

U-nat 23.09 x 10-6,.

'

j Th-230
5

.

Ra-226 19.6 x 10-6 0.5 x 10-6 1 x 10-7
' '

-6Pb-210 25 x 10 12 x 10.-6' 2 x 10-6

>

>

>

"

.

4

| - -
.

i
*
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5. Soll AND SEDIMENT SAMPLES
,

9

'
4

Date collected: October 13, 1982 I
*

-

Location: Site #3,

Type of sample: Soil .
- .

,

.. i

, Concentration Error Estimate LLD
'

! Radionuclide (uCi/g) (uCi/g)& (uCi/q)
i

-6U-nat 3.79 x 10
e

a' Th-230 ~ '

-6 -8Ra-226 4.85 x 10 30.24.x 10-6 5 x 10
'

Pb-210 7 x 10-6 21 x 10 2 x 10-6 -6
.

.

Date Collected: October 13, 1982 -

Location: Site #4
Type of sample: Soil

.

Radionuclide
,

,

U-nat 1.02 x 10-6

i Th-230 '

Ra-226 1.06 x 10-6 0.12 x 10-6 6 x 10-8 ,

Pb-210 3 x 10-6 1 x 10-6 1 x 10-6

;

4

.

.

,

i

i. .
. . . . . _ , . . , . - . . .
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5. SOIL AND SEDIMENT SAMPLES '.
;

Date collected: October 13, 1982
Location: Site #5 .

Type of sample: Soil

Concentration Error Estimate LLD .

Radionuclide (uCi/q) (uCi/q) (uCi/q)

-6U-nat 12.86 x 10
" '

Th-230 ~

. .

~0 -6Ra-226 1.84 x 10 10.16 x 10 8 x.10-0
,

-6Pb-210 'S x 10 1 x 10-6 1 x 10-6
.,

Date Collected:
Location:
Type of sample:

.

Radionuclide

U-nat

Th-230 .

Ra-226 'l
,

'Pb-210
- 1

<

O.

i

'
\
|:

..
- - -

, .-
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6. DIRECT RADIATION MEASUREMENTS
.

.

'' , -

.'

Exposire Rate Error Estimate'
Location (mr/qr) (mr/qr) -

. .,

| Site 1 44.3 7.9
i

'

Site 2 66.9 17.9

i site 3 57.6 7.4

! Site 4 46.2 7.1 .

Site 5 55.6 8.3

; Site 6 42.3 5.2

. .

4

f

Locations: Site 1 - 7800' WNW of yellow cake dryer stack.
; Site 2 - 500' S . of yellow cake dryer stack. 4

Site 3 - 3200' NE of yellow cake dryer stack.
Site 4 -11800' Nile of yellow cake dryer stack.
Site 5 - 3000' ENE of yellow cake dryer stack. i
Site 6 -11700' S of yellow cake dryer stack.

.
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