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40.65 Report ThircI Qua.c4er-1982

PATHFINDER MINES CORPOFATICN
Shirley Basin Mine

Shirley Basin', Wycming 82615
(307) 356-4312

.

I. STACK SA N '

a. Date Collected: $ epfem ber 17,1982
b. Iccation of Sa::ple dellection: Demister stack located approximately 55 feet above the ground at a rooftop

location. Sanpling ports (2) are located 3.45 stack diameters downstream of the stack inlet and 1.70 stack
-

diameters upstream of the stack outlet.
c. Stack Flow Rates: ACFM DSCFM* m#/sec (ac-foaQ in /sec (standard)3

Run i 9426 6499 4.45 3 06
Ron 2 8764 6o77 4 13 2,87

Concentration Error Estimate Relcase Rate)$4- Error Estimate LID

Padionuclide (uCi/ml) (uCi/ml) (Ci/Otr) (Ci/Otr) (uci/ml)
4.7s x 10-4 (*''u) r.4 x1o '8g_jt% Ro n i- 2.79 x ro "

~
-

Run2 1.48 x ic ' J.35 x 10 '(*'80.) g.7 x io '8
~ -~ ~

i
_

1 Ron L 419 * io ' * l.40 x 10 y,2g y yo ' $ 4.26 g yo'S g,gg go~' -13 |* -

y _ g,
Run z 3.74 x to , t I 25 * lo , a. ss a io*' 2,g4 g go-s y,3 ,go-us

~#
Run 1 C.99 x 10 '# t f. o S y 10 ' 2,13 x (O ''t 3. 2 0 y to' ' g. 3 x go* *

~
~

:

Ro-n6 ~s-
Ron 2 4. 9 9 x 10''' ' t 2 08 x 1o '' l.l4 x IO .t 4,9, gg-G g,y y go'**

i

+ 68 F. , 29 92* Hej (2o'c. , 760 mm Hg),*

ll naf Run 1 : Radiochern la borafory loss of sample.

Relea.Sc ra.4c C a.|cu. lod io n a.ssumesj4Juarfer|3 epradion a.f qz cla3s per gno.rfer.
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II. AIR S;s u:S f4PC : 160 pg/m D6Q 4ir Qua.li4 Sfanda.rJS dnd ReyIafic"51793
3

A. Particulates: Nigh Volome

Station Data Sa"Uled Data (pg/m3) and % MPC

Ju I y August Sepfem ber Julv Aunusi S ep4embe rr

4 3 2 29 l9 24 ?& IG '$'
t

2R ga q g gg 7 gg (9 gg 77

IG 15 I4 56 37 zo 13 3 2

22 21 20 52 35 16 || 15 to
'

28 27 26. II , 2l 14 lo 7

|
4 3 2 29 19 210 % 14 o 44- 29

01

4R 10 9 8 IS 10 l 22. $ 81 _43 29

lb 15_ 14 78 s1 ISO 4 too t2 g-

22 21 20 65 43 22 tr 26 11

28 27 26 13 9 32 21 10 1

4 3 2 34 23 26 17 (8 12

IO_ 9 8 I3 9 26 17 22 tr

I b __ 15 I4 65 43 38 25 4 3

22 zu 20 SI 3+ 20 is [WL, -

12. " 8
*

28_ 27 2b _ x I4 9 25 17

4 3 2 49 33 25 /7 19 is

10 _ 9 8 MM . 2B 19 ~2 0 13-

10R 16 I6 14 MM 2 2. if 4 3*
-

Il // 22 |522 2I 20 MM -

28 27 26 MM 22 /C 85 to-

9
AjM : Ma.cMne Ma.lfu.ncfien*

,

less &n ha.ll' of 4ke a.4 houc perio d.$3 6boaAusaAk maAtraaa_ 1hcuensa__Sa_mashire ran



MPC : Ra - 22t 2 x to '* uct/mi
*

_

Th - 2se 6 x fo''%ci/mi Tifle lo CFR fart 2o Appenelix B
.

s. Fadicmtries : Low Volume il- nd 6 x f o''*,u.Ci/mi *

f'k - 2io 4 x fo''* uct/ml
-15-

Station nadionuclide Ccncentration (nCi x 10 /=1) Error Estimates (uCi x 10 /ml) % MPC IID

.is
2R Pa-226 C. 44 O.I <01 0 3 ' 10 '' CM

.

'1h-230 0.68 i o. 0(o 08 01 x so '# c,/W
-

u

d

U-nat 2.8 c. 2 < o. I ' o , xig'%cy,;

2 x lo"#pG/,(Fb-210 28 i2 0. ~T

7R Ra-226 0. 2 i 0.I 4 o.g .

0.31 1004 0,4 Game
Th-230 ,

(ts
U-nat o. 3 i c.2 (o.g. gey,,

Pb-210 23 i2 c. (,

10R Pa-226 0. 3 C. I < o. |
0""'

Tn-230 0.71 i O.04 0.9~

as

U-nat 1.'l i o.I <o.1 devt.
'

Pb-210 22 12 O. (o

GP-1 Pa-226 0.I8 t 0 03 401 0e ''i RCYd

Tn-230 o.34 0 03 o.4 oc3=so'%c&l

U-nat 0.94 - 4 O. I c.4 ti'~nci/d
^

Pb-210 28.4 k o,o y 0. 7 g,3gjf g,y,j

9 .

v

u _ . _ _ __ _
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M Pc : -R.a. zic so (Cill Cl' 250 m3/l i
~ ~

'
'

!"" '' f * ' ~0 ' a. er s a s de k waler)Tille 10CFR Br410
ArgisB Th23o 2coopCi/l Tps 5Oo y/l ~

3

B. Crcurfrator: Pb2to IoO fCi[l
90 2to 700 PCi[|

I Date
Station Sa:micd Analysis Concentration and Error Entimata % MIC IJD

;

wi 20h 8-20-82 P.a o.4 t o, | FCi/ l I.3 c.146

e if I l. t' 2u-n=t 490 t 20 c
202 0.3 t o. 2 pCi/ I <l o.14
210

Pb g g ; gc;jg g g,7
' ~ 210Po g 3 o, g pe;ff g ,, f 4

'

ct ' |02 0 mg/l 4'c8 0 S~
~

so: 4 7.S~ mg/l 2 70 /
tb 3382. mR/I

' 4 74 /0
'

m- 7. O s . u.. N. A . N. A .

xater tavat 7024.5 d. 4 Al. A.
;

n1 21s 8-12 - 82 na 0 4 2 0.1 t'Cill I.3 0.146
|

U-nat 4 00 t to PC||l I.3 2.
'

230 '

P i/I o 0. /4CI n o i o. 2
210'

Pb 2. d I -PCi/l- 2 0.7

Po O t o. 2 PCi/| o- o./4
'

| -

ct' 166 mg/I g4 o, S* .
' "

. so" /'/5 mg/l 76 /~

~ mi 904- > m3/l /8/ 'to
I a 7. S s. v.. N. A. AI A.

unter icyc1 7025*3 N. A . W. A.

'

G
! v

i -

.. .. . _. __.- - - _ _ _ _ - - .
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MPC: Ra.22L 30 9eilI c|- 2 g o m' /t

We e d oming(deinking kler)~'
'

C la n ILL-nah so,cos (ci/l 30: * 5* '"3 |I wahr sia arJ.scl/I 4TF,tso
2,cco e/ltoo pci T)5 Soo m3//Pb zio

Po zoo 700 pc;/I

Dato
Station Sa:roled Analysic Concentration end Error Estimate t Mit LID

22s
MC-14 B- /2 - 82 Ra o f g, f g g, jj

,

U-nat '47 2 3 41 2.

30ra 0. 4 2 c. 2 <( 0, /4
'

' 10 24 * I- 24 o.7vb
210po I. o t o. 2 <| o./4

ci 8 3 0. S*
~

scc 24- /0 |
~

avs 354 7/ 10
en 77 N. A. H.A.

~~ ~

uater tavat 7060.8 M. A. H A.

m 20 6-/2-62 pa 0, 2 t O./ 4/ o,/f220

- U-mt 6 L 2 <l 2
.

~~
~ 00 03 $ 0. 2 <| 0. ]$ -Th

10- - - ~ Fb g 3 7 g g,7
212o 2.0 2 0. 2 <l 0.14-

ct |0 4 0.S~

~ ^

222 89 Iso

' ids 54/ /06 '/O
'

pn 8. 2 ' W.A. d.A.
H. A. Qcin ''ng wafer well-sentr4) N.A- Al A .xnatcr Lcyc1

c .
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e
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tHC : Ra ezL so (cc/I CI- 250 m/t
Sf*It of W ~y Class E

'

U- na so, coo g>c,VI

Tk aso 2, coo e i/t Sul 250 %/l S .

c " *

Eb t'0 loc pCi/l Tps
Eco eO //)Pc tuo 900 eCi/I

i
Cate

Statien R w led Malvsis Concentration cnd Error Estin to P. PK g
|

6 0d t 01 2 0.14
,

na 22 8 - 12 - 8 2 na
|

'

61 2 3 4/ 2c-me
Th 0b$ 0* 2 d| 0* |k

23 2 i / 2 0.7210

2c 0 2 0. 2 0 _ o,14210

j4 g g,.g-

.
- -

ec: 21 8 i I |
- Tos 192 38 10 |
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V. Soil Sc-cles
.

Date Concentraticn Error Esti: rate IID
Staticn St=cled Phlic:mclide (rCi/g) (uCi/g) (UCi/g)

3 'E y e e k,
108 he lo $ ~ S * 10 2 x to

f: -7 9
v-rnt.

2R Th 3 1% 10 ' 2 x 10 ' / x to'#230 ~ ~

5 6 2. 5 x 10 " l x lo'' 3 x to''~

na
210 ~ ~T ~7

Pb f.4 x 10 ' 2x IO 2 x /o

3 d Week
in U-nat 3.~1 x lo 2 x 10 - 2 x to '~' *

.

7R Aw3as4 Th y,g x go-6 2 x 10 ' ~1 x /o ~ 8230 ~

226 1 / x 10 ' - I x 10 ' ' 3x/o-r~ ~

)q 3a Ra
210

Pb 2 4 x 10 ' Ix 10 ' 2 x to '~ ~ ~

3rd week ,g ,,
;, U-nat L 8 x IO . 3x to , 2 x 10

,

10R g g4 Th 2. 9 x 10 2 x lo'7 ~7 x 10
~ -8'

i 226 2. 0 x 10'' l X 10 ' S t lo *- *

Ra
210

Pb 4. O x iO'' 2 x (0 ' 2 X 10-'
~

i S 9 week ~'
j in U-nat I. 9 x 10 2 % l0 2 % 10'

~

Th f. 6 x 10 2X IO ' 7 x 10230 -6 -8~

Awys4GP-1

Pa 9. O x IO ' l X |O ' -3 x 10EE0 -#* ~

y
210

Pb I l x 10 2. x lo ~' 2 x 10 '
~ ~

C
6

;

.

__- ,y90 . e ' TF- t' -T g- " --
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Direct puHntion Measurements

Direct radiation measurenents for the third quarter of 1982 are based
upon average August and Septenber data. The instrumentation that was
used in July (AeroVironment) resulted in values that were approximately
twice those obtained by another systen at one of the locations (Iberline .

Getty-Petrotanics) .

As a result of this, instrumentation was obtained in August so that a
side by side test could be conducted with three nonitoring systems.
This proved that the July results were indeed too high and as sucil are
not included in the direct radiation neasurements. Please refer to the
table listed below for the data obtained.

Method
-_

Aero7ironment (one TID chip) July 28.42
August 27.36
September 26.64

82.42 mren/qtr-

Eberline (five TID chips)
Getty-Petrotanics First Quarter 1982 38.9 i 9.9

Second Quarter 1982 47.3 i 13.8
Third Quarter 1982 44.3 i 22.0

Eberline (five TID chips) July -

Pathfinder August 12.98 i 4.46
September 14.6 i 23.3

41.6 mren/qtr

.

- - - - - - - - - - - - -
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Section VII )'

Dose Calculations , ,

Dose calculations are carputed for the nearest residence (Heward's.
ranch, Station 7R, 3.5 miles east of the mill) and a background station
(GP-1,1.5 miles west-northwest of the Getty-Petu/uMcs mill and 3.5
miles southwest of Pathfinder's mill). All calt'dations are based on
actual data collected at each site. The appropriate conversion factors<'

were obtained from the U.S. NRC Regulatory Guide 3.51. :

The following information was used in calculating the dose: i

1. 'Ihe Hewards have no dairy cattle and purchase all of their milk.

2. All of their vegetables are purchased.

3. One-hundred percent of their beef is raised locally.

4. .The IIcward's drinking water comes frm a deep well.

5. The surface water which the cattle drink is so low in radionuclides
that it can be ignored as a source of contaminant.

Three. exposure pathways were evaluated: inhalation, ingestion and direct
external. Inhalation of airborne radioactive material was calculated
based on third quarter low volume radionuclide data collected at each
site. Ingestion calculations were based on radionuclide analysis of
vegetation sanples taken at each locaticn. Transfer coefficients and
consu:rption quantities were then used to calculate the subsequent dose
to man. External dose was OM ained from third quarter TLD information
located at each site.

Tables VIIA and VIIB detail the dose data for inhalation at sites 7R and
GP-1, respectively. Table VIIC shows the activity of the vegetation
samples and exposure rates frm direct radiation. Table VIID gives the
ingestion dose at sites 7R and GP-1. Tcble VIIE surtriarizes all of the
previous mentioned tables by tabulating the total dose for each exposure
pathway.

Table VIIE shows that the dose for each parameter is higher at the
background station (GP-1) than at the nearest residence (7R) . 'Ihis
shows that 7R is in the same order of magnitude as the background
station and that the mine has little, if any, impact on the nearest
residence.

.
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Table VIIA. Inhalation Dose (mrcrt/yr) at Site 7R
|

Radio- .

nuclide Whole Body Bone Kidney Liver Lung

226 -3 -3 -2 -3 -4 -4
Ra 6.18x10 3.09x10 6.18x10 3.09x10 2.18x10 il.09x10 (1) 1.32 0.65

230 -2 -3 -2 -3 -2 -2 -2

TII 5.15x10 6.64x10 1.8412.38x10 0.52 6.68x10 0.11 1.37x10 9.98x10 1.28x10

-2 -2
238 -3 -4 -2 -2 -3 -3 -

0 4.74x10 3.16x10
U 1.29x10 8.64x10 2.37x10 1.58x10 4.98x10 i3.32x10

210 -3
Pb 0.10 8.72x10 3.10 0.27 2.59i0.23 0.79i0.07 17.7510.15

'1btal
Dose 0.16 0.02 5.02i0.31 3.12i0.24 0.9010.08 19.2210.84

I

~4
(1) Less than 10

|
|

9
8

|

|
._ .- - .. __
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Table VIIB. Inhalation Dose (rmr/yr) at Site GP-1
__ _ _ _ _ .

as / ~

Lung _' Liter ' -'' Fidnev-nuclide Whole Body Bme +
,

II 6b0 H1) (1) , 1.19 0.19~4 ~

226 -3 ~4 -2 -3
Pa 5.56x10 9.27x10 5.64x10 9.27x10

- j
.

y

-3 -2 -2 -2

TII 5.64x10 i4.98x10 2.02t0.17 0.57 5x10 0.12 1.02x10 0.1119.66x10230 ~

~4 -2 -3 -2 ~4 -3
U 3.19x10 1.29x10 5.86x10 2.37x10 1.23h:10 4.98x10 'O 0.12i4.74x10238 ~

3 -3 -3:
Fb 0.12 (1) 3.78 1.35x10 . 3.1651.13x10 'O 97 3 45 10 21A6i7.72x10210 x. . ,

Total 0.18 0.006 5.92 0.18 3.''4i0.05 1.0910.01 23.0210.3
'

Dose

-4
(1) Less than 10
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Table VIIC. Activity of Vegetation :

Saples and Exposure Rates fran Direct
Radiation at Sites 7R and @ -1

.

Vegetation Samples (pCi/kg)

.

6 ~

Iblocation Ra,
, , ,

7R 20 i 2 2100 i 100'
. .,

GP-1 122 i 6 3100 200

<

Direct Radiation (mrem /vr)

Incation

7R 158.4. .-

GP-1 167.6

.

b

I \. s

,

,

:

|
r m

i '

f
~
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Table VIID. IrxJestion Dose at' Sites 7R and GP -I (amVyr) |

.

..
_

k

'
-

Site 7R
s

Radionuclide k4 hole Ikdy - Bane Liver Kidiw -

'_
-

' -
- '

226
Ra 0.18 .0.02 0.18 i 0.02 (1) 0.006 d (1)

Pb 3.17 0.15 89.31 1 4.2_5_ 25.5 i 1.21 '71.79 t 3.41 .
-

Total 3.35 1 0.17 89.49 i 4.27- 25.5 i 1.21 71.79 3.41

Site GP-1
~

'

226
Ra 1.12 i 0.05 1.12 1 0'.05 0.001- (1) 0.004 i (1)

210Pb 4.68 i 0.3 131.7 8.5 37.6 f 2.4 105.9 1-6.8

'Ibtal 5.80 1 0.35 132.82 i S.55 37.6 1 2.4 105.9 i 6.8

~

(1) Value below 10
.
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Table VIIE. .1btal Dose at Sites 7R and GP-1 (mren/yr)'
,

.. j ,' , .

e ,

I

, , .

. .- .

t
'

Site 7R:1 '

Whole Body Bone Kidney Liver Lung |'

a

Inhalation 0.1610.01 5.0210.31 3.1210.24 0.9010.08 19.2110.84

25.50 1.21 71.79i3.41Ingestion 3.3510.17 89.4914.27 -

.,

- - - -

External 158.4 27.2

'Ibtal 161.9i27.4 94.514.6 3.li0.2 26.4il.3 91.014.2'
, ;

s '

.v,
'

~ ~ Site GP-1
c '

Inhal'atioh' O.1810.006 5.91i0.18 3.7410.05 1.0910.01 23.0210.29

37.612.4 105.916.8- Ingestion 5.8010.35 132.8218.55 -

External 167.61101.6 - - - -

.

- - Total 173.6i102 138.7 8.7 3.74 0.05 38.7 2.4 128.9 7.1

.'

b

e

|

'
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IX. Pit Wall Water Seepage Manitoring . ,

'Ihird Quarter 1982

Manitoring of pit wall seepage was dcne only in pit 3.09 during the
third quarter of 1982. Data which was obtained is as follows:

Coordinates: N107,556.48
E 90,649.88

Elevation of Seep: 7035 crest
6989 seep
45.1 feet frcun crest

3.09 Secp 7/2/82
,

-

' Ins 542 mg/l
C1 124 mg/l
SO 196 ng/l
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X. Bioassay Report

The following report is submitted in accordance with Amendment No.10,
License Condition 19.

During the quarter beginning July 1, 1982 and ending September 30, 1982,
the action level of 15 pg/l uranium for urinalysis was reached in one
instance.

On July 13, 1982, one individual (a mill operator) had results of 15 pg/1.
His preceding sample (June 28) has results of 4 pg/1. There were no
additional samples taken be'ause the individual terminated employment onc
July 14, 1982. No other operators had results approaching 15 pg/l and

;this individual had not performed any tasks requiring a RWP prior to the
sample date. The cause of the results are unknown, and no action was ,,

taken due to the employee's termination.

No in vivo measurements were performed during the quarter.
s

.

~|

Sn* $
Marvin C. Holte
Radi~ation Safety Officer
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