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I, SUMMARY

Decommissioning plans for the Lucky Boy pilot plant were
presented in October 1984. In November 1985 the United States
Nuclear Regulatory Commission amended the Lucky Boy Source
Material License SUA-1388 by adding License Condition No. 16.

A. Sequential Decommissioning Work Summary

In summary, the Lucky Boy pilot plant operation was
decommissioned sequentially by:

excavating the burial site,-

steam cleaning the plant components,-

covering the evaporation pond and by policing the area-

of all debris.

Contaminated plant components and the leached ore pileO were pieced on the buriet site end covered with decomposed
limestone.

The concrete plant foundation was ripped, stacked,
compacted and buried on site.

Reusable plant components are stored on site.

O
B. Decommissioning Radiological Survey Summary

]

Dr. John Mcklveen of Radiation and Environmental
Monitoring Inc. visited the Lucky Boy property on February 3,
1987 and conducted PM&M's Close Out radiological survey.

At the onset of activities on the Lucky Boy property a
system of monitoring stations were established for monitoring
radioactivity;

Appendix I is a topographic map showing locations of the-

system of monitoring stations,

Appendix II is pre-operations, operational and the*

close-out surveys of the monitoring system,

Section I-D is a summary of the close out radiological-

survey showing results in the area of the plant, burial
site, leach pad, mine, down drainage and the evaporation
pond area.

C. Conclusions

Dr. Mcklveen has reported that, "all direct radiation
measurements performed during the close out survey onO February 3, 1987 are normal and less than twice background."



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

.

l
|

|
.1

! " soil sample Ra-226 assays performed by Controls for )! Environmental Pollution. All are less than 1 pci/ gram which ~

is well below the 5 pCi/ gram limit for remedial action." See
Appendix II.

1

It is concluded that the Lucky Boy operation has been l
decommissioned and restored and is ready for final inspection |
by the United States Nuclear Regulatory Commission. j

l
D. Summary Lucky Boy Close Out Radiological Survey 2/3/87 I

;

Sta. No. Location Gamma Dose Soil Sample !
Area im* GND Radium 22b - pCi/g j

1 Plant 9.1 8.5 0.50+~ 0.04 )
l

2 Plant 9.6 7 0.34+~ 0.03 i

!

O
- - No longer exist I3 Lab

Tre11er
,

4 Plant 10 8.5 0.71 + 0.04 |
|

5 Plant 8.5 8

6 Burial 9 7 I

O site
i

7 Burial 11.3 13 0.37 + 0.04 )
Site

~

l

8 Between 10.2 8.5 0.67 + 0.07 |

Plant
-

'

Leach
Pad

9 Leach 14.3 20 0.43 + 0.03
Pads

~

10 Mine- 80 130
Ore Body

11 Above 27 30
Ore Body

|

la Old Mine 130 160
Entrance ;,

1 \
| 13 DowL 14 16
i Drainage

|
'

|0 -2-
1

i

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

i

14 Down - - :

; Drainage {
15 Down 19 17 <0.05 f

Drainage i,

:

16 Down 19 29 ;

Drainage :
-

i

17 Down 13.1 13.5,

: Drainage ;
; -

| 18 Adj acent 130
i to
| Orebody ;

j 19 - - - )

! !

j 20 Evapora- 15 14 0.50 + 0.04 I
tion

-

'

'

O P=d i
;

21 Evapora- 8 6 0.57 + 0.04
tion

~
4

Pond
.

22 Evapora- 9 6

O tion
Pond,

|
3

; II. Work Completed During Decommissioning
1

i As discussed in the October 1984 DECOMMISSIONING PLANS, the
1 Lucky Boy operation was planned with restoration plans built into
i the site layout plans and into the original " plan of operation."
! n
! U Decommissioning the Lucky Boy included five maj or work
| components:
I

preparing a . burial site adjacent to the 3,000-ton j
-

leached ore pile, '

4

| decommissioning the plant components and restoring the-

i plant site, I

'
!

] restoring the evaporation pond,-

1

policing the mine site for debris,5 -

conducting close-out radiological survey.-

~

O -3-
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i

Photograph 1, Figure 1, is an overview showing the restored :
leach pad, burial site and plant site.

Photograph 2 shows the leach pad and the three benches on the'

burial site. Drainage ditches are visible on the left side of the ,

photo.

Photograph 3 is an overview of the restored plant site.
Plant components removed from the plant site can be seen in the
background.

Photograph 4 is an overview of the restored evaporation pond.
;

A. Burial Site
'

,

Sequence of events on the burial site are as follows:
,

f excavated burial site pad,-

.

transported the mobile home laboratory to the pad,-

O dismantled it from the frame and burned it, '

transported plant clean-up solutions via pipe line to-
,

the burial site and permitted partial evaporation.

transported barrels of resin and debris from storage !
-

area to the site,

iQ 3

compacted all material on the burial site pad,-

i
; bulldozed leached ore pile onto the burial pad,-

i

transported stainless steel tank from the plant to the-
;

j pad and collapsed it.
<

covered the leached ore with 5 feet of decomposed.
-

limestone,

trenched the limestone cover and buried the plant ion-

exchange resin pots,

stripped the plant of all remaining pipe, component-

support braces and transported the debris to tue pad,
|

covel:ed and compacted the burial site with 10 feet of j-

decomposed limestone, and j

terraced and established drainage.-

Figure 2 is a x-section of the burial site.

O -4-

,

_
- _ . -
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B. Plant Site

O. Sequence of events at the plant site were: |
|

moved the mobile home laboratory to the burial site, !
-

a

stripped pluming from the plant components,-

.

transported rainwater and residue via pipeline from the !
-

plant to the burial pad,

steam cleaned the plant componente,-

moved stainless steel storage tank to pad, !
-

! cut braces, nuts and bolts and flanges from the plant !
-

| components,
j

removed mixers from mixing tanks and laid tanks on their-

jside,.

O
steam cleaned plant components,-

moved ion exchange pots to the burial pad,-

moved reusable plant components off the plant concrete 1|
-

pad,
O

ripped the concrete slab and compacted it on the north
i

-

end of the plant site, '

removed the top few inches of soil from the plant site :
-

and compacted it over the concrete,

buried the concrete with 10 feet of decomposed-

limestone, and
p1

| cut a drainage ditch and contoured the area with av -

| landscaper.

C. Evaporation Pond

The pipeline leading to the evaporation pond was removed|

| and the pond was covered with 10 feet of decomposed clayey
diabase.

D. General Mine Site Area

Throughout the decommissioning period, the area was
continuously policed for scraps of paper and other rubbish.;

;

LO -s-

.
-
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l

Restoration was sequentially completed on the
| Q evaporation pond followed by covering the plant site and

lastly covering the burial site.

i III. Close-Out Radiological Survey

At the onset of operations at the Lucky Boy pilot plant 21
monitoring stations were established in the area'of the operation.
These stations were monitored quarterly during active operations. 1

Appendix I shows in plan view the spacial relationship between the ),

operation and the monitoring stations. '

Appendix II of this report is the records of the monitoring |
stations, including the Close out Survey. |

l

Dr. John Mcklveen of Radiation and Environmental Monitoring
Inc. visited the Lucky Boy property on February 3, 1987 and
conducted PMGM's Close Out Radiological Survey. This survey
included direct readings and soil sampling. These results areO tehuseted in Section 1-D.

Dr. Mcklveen reports that all direct readings are less than
twice background and that all radium 226 assays are well below the
5 pC1/g limit for remedial action. See Section I-D.

The soil sample assay report sheet received from Controls fy z'O ff .'envitanmente1 ro11ution, nc. is conteinea in ^
.

|

O

1

O -e-
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! Raciation and Environmente Monitoring Inc.
) 118 West Jeanine Dr. * Tempe, Arizona 85284 e Telephone (602) 839 8856
|
.

March 2, 1987,

t
1

! Mr. Tom Clary
| PO Box 2513

Globe, Arizona.

{ 85502
.

|

|
; Dear Tom:
|

O Enclosed please find the original and two copies of our
pre-operational, operational, and closecut surveys. Alldirect radiation measurements performed during the closeout i

j surtay on February 3, 1987 are normal and less than twice
| background.
1

have enclosed a copy of the soil sample Ra-226 assaysI

j A performed by Controls for Enviornmental Pollution. All are ij U less than 1 pCi/ gram which is well below the 5 pCi/ gram (; limit for remedial action. '2

.

Finally, I have enclosed some pictures which I took)

| during our closecut survey,
'
i

)

O s relv.
. _ . r,-

hn W. McKlveen, PhD
s

|

l
: Enclosures:
1

i
i

i
1

1
1

t

i O
!

;

1

1

1

I.
_ - . _ _ _ . _

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



Controls for EnvironmenTao twoMugisce, oote. a svAve stas 7suaweerr-
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M".,d ,bn P O. BOX 5351 o Santa Fe, New Mexico 87502 ouT or STATE B00/545 2108/
PAGE 2 REPORT OF ANALYSIS LAB 4 87-02-189

SadELE_IDENIIEICaIION DaIE_COLLECIED IYEE_OE_ ANALYSIS ___aCiZdram___
Sito 1 02/03/87 Radium-226 0.50+/-0.04

Sito 2 02/03/87 Radium-226 0.34+/-0.03 i

Site 4 02/03/87 Radium-226 0.71+/-0.04

Site 7 02/03/87 Radium-226 0.37+/-0.04

Site 8 02/03/87 Radium-226 0.67+/-0.07

Site 9 02/03/87 Radium-226 0.43+/-0.03

Site 15 02/03/87 Radium-226 <0.05

Site 20 02/03/87 Radium-226 0.50+/-0.04

Site 21 02/03/87 Radium-226 0.57+/-0.04

.
,.

4

O O O_ , . . . .._O_ ... _ ._ _ _. _ . _ e . _ ._,-
. . . . . . . _ _ , . . _ _ . _ . _ . _ , , _



..A .,4 ._J--as s-. 2 --E ea .-w-eem G r*u-.. E a .*amrr 4-- -m-..mm me m.h-,4 m e, .--.mm.ms_ ..-._a.mmm.w_.4 mala

j' e

y' .

,

; *

!

! {O'
%

i
t

~; ,

6O /
p$. \ > .

, ,.

. u ::--
.

.

1A yt/ :
.

; - i- -
. ,

'
i . . p
! ) Ine

'~

i
. V.. .,

' 5 |
t

;) '

. .A
:

,,

.
'

j w
. .

| ) -- jt <..;

|o \ %.;A.-

F4;er.: - ' '| - ,.
, e ,, - .-

;
- w-- ,

| w
l- <
i,'O e

! o --
' " 3W '

u )
> .J
w i

d->
M $e

O : 1 'i
! -Q 0

k! 7

| & wa
2 ?<

n1 R 'o w' s
z a wm

ew ,

z /
'

-

3

y b Eo 6

k D a
*
- e
> s => P

h 3 C %z Ww

.. -- -



'

,

i
ENVIRONMENTAL SURVEY LOCATION f 1

t
.

, w. .

,

n| ,Date U ; ..) Gamma' Dose .Bkg. TLD Radon. Remarks .;,l b
.

' '

.,',.uR/hr. mR/Qtr. . Daughters" - .'
?. , . ~; g.

" -

'~ - f1m* GND '~

_

.WL**,
.

.'7 u ,% :,.,.
b '.

'
.

'w

mf y y {V i4/21/78 11.1
o. . . ;,., . <

. -

5/28"

<o.03

6/17 14 14

8/1 (0.03 ':

_'p/26 15 14 50 '

10/10 <o.03
Adjacent to 8/8-1/3/791/3/79 35 35 172 ye]10weake storace

O 4/10 < o.05

9/29 24 ;

10/31 163 1/79-10/79
'

.

$ D'' *)'% -

2/3/87 9.1 8.5 Close out survey
*

,

I

SOIL StofPl.E F.)R CI.0F f' otfT SliRV EY TM*FN FROM ARE/ OF PAD. P, 99A = n s 4n nt

O.
_ . N .I n --- _

'

.

;-

t
-

, . .

!- /,

,.

,

.,
.

k+ 1 *
4.

e;p
1

-
,

" * . +

,,
w-

. >

, m
'

'

.

ij .

,

-

:' .,/
. :.-

y 's s, , -

7;7Pr +:y -
.

.s .
'

'.- ,
'

_ -2,.. . , _*e' - 1m = 1 meter ** WL'= Working Levels
3
3 ,

,

-
.

# '# 4 ...

4 4
*

. [' 9 ,,$'-' y e-. ,s.'
'

~ > .i -- N E '-- :.h ' '| N ' s, .) - . . . ' ' - *' m *
. _ \'



- - . - - - - - . . - - - - - - - - a a = - -nn---.- . --a.-.- - , . . . - . . _ . . . _ _ _

e

e

N f)

%

J/

6 . a;f ('.,

3
y

.y A ! i [ ;

I'[f ,OJ,,& n $ .f '':i..
(t/,-

.
.

J.n
- :;-

' ''
s i .

t

g ; #g ?) ? e

,

y g %, .

..

'
*. '* ~' ?*~'O yy ' -|"

:e :

=f:.,h{ p
3

-

, 7:c4 ,.. .r

O 3 Ih T' ;I[,

o
-

m ;

'*
.gg

.

C.f
Q> w -

E 4 5 deO v- e s_s"

,k h f Ea

: e o I j(j h 6= -

om 'r u. O
E O 1

8 >o

$'.)
., em o .

D C@g

"' I

-



,

2
- # 4

0n . ,

. a .

t': ' '
ht .

M ,1,

,

S m

n
'' %" Y.

,

e-
- s e ..

e wr' e t o
1 r et:: -

, t b a
s r T
k n

r%, n
e Ue Or e ea w g E

m t i Se e ad O
R I rn LDa C

o g 2
P /

0 i 0
1 C 1l

i 2 p

o2 o 0
S

0
4

#
9

3 0 1 .

_

N b g
.

_
O 0 0 .

O P /
.

_

I 0 i i 1 1 .
_

T 1 C
.

_
_

A 2 p 2 4 9
_

_

'o C
.
.

.

_2 0 0O _.
_

L f| i

E
Y 5
E P 2 0 7 3

V 0 0 0
0

R Y a g
U R / 1 1 1 0-+
S T 6 i 4

2 C 6 7 2 3

L 2 p 0 3 6 OA 1
T D
N

oME I .
2 3

N L 0 0
O h g 1
R O T / 0 0

0I 0 i 1 1 EV S 3 C 1 LN 2 p 2 9 P
E 3 5 0

M
i

' 0 0 2 S

S
U

' O

g 1 E
S p

' / 4 9 2 OU 4 9 0 L'

'c g 1 C-

u f
#

L
I

'
3
S

8 9
7 7 7

B' -
-

/ 0 / 8- e 8 1 9 /
t 1 / 2 3
a / 0 / / .I

3 1 9 2 I&' D
*.

#
M

*

9' .

3

5 t.

J *

' y 4

+ T '

w : f"
'

e
,

'.s i , -
I.



l. ,

'
.

e

O
.

l

|
1

i

o '

.

O
w

Y
aC

O "
O

J <

b
9xw

-e 'I-
*ga

D W
k *

] .] '

s t ,
a J -

f*~ r ej > c
z - o 0
W #

=
Nz 4 #

,o
o "U (

f <a
;-

- c
'"> )

z %

t,m

OL.



.

1 i
! !
i ENVIRONMENTAL SURVEY LOCATION i 3

'
-

t

!.s Date. Gamma Dose Bkg.. TLD.- Radon E' -
,

. *
1

L d,n -"

*4
J k.A .Remar s z, ,

uR/hr mR/Otr. .Daughte'rsM337",

, ilm* 'GND !WL** M W "- " ',
,,

t,:+ ...-., -

h'10/78: 9.73/; '
- ,,

' . . -

6/17 7 8

9/26 10 10 33
i*

l1/3/79 - 13 12 31 e/78 - 1/79 -

\

'7/27/79 18

9/29/79 6

10/31/79 71 1/79 - 10/79
O
'd'

2/3/87 >J T' y f close out. survey'r / lYI p Hr }g_v , s e r A i < Tc
Sfa tw n ' '

y (.

/y.- t;

$ @ g' /c
J

_

'
-

.% .

Y.:

-,e

O .:- .

.3, e ,
1f'

3:

. . ~
. 4-;

5 5

. .. y.

'st.'
i.7

'

JA

-:,

! 'i '(
>

'

/;.

x
:1p> ' %. .a

| "s Ma w ,

- ~ 2..
-

. [\/ _
'

a .: .
w

e. ., f~M- e -
.; '",e . + ;

c ., . , _ - _

'c| : Qtyaq
s,

*

, . . 9 Ef,

, ' , ,.- . a ( .; c. c]
":a':6~*''

- 1m ='l' meter ** WL = Working Levels . c.,

's:' ,

-
. . , ' ..
,, e; * *c,g.1/4C.i ,

. _2 ' < , +. : ' , {... , .
'''

. . D:' .' :%tL.~ . 'O='' - -

'

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



- - - - - - - - - - , _ - - - - -- .-w - a .s.- -- - - =--

I J

*
.,

* N'
..: k , 9

,I

4

'OI. .

1yo s. ;)., ,.e

h,*

i

'$
. >

,

I.$ ' I
i

, r;. J',,<.
-

:,

< .. . +.. t.-

<
..

,Jh ,4 k'' '
. ' .

1 '* e

,

'

9,..,,
.

.

s. .
.

.

, ',s -(
.

I . V: , '
f.,-

'

' . . , ,

,

h, o&.8
; O ~

'

' N,E
i, :585 "

f,.,T, . jp
z

E
,

' o ,

v..

f'AI/a'.2.' ci,8! H ,

?t?$
'": O' $ Y
&',%k|fN
It&1;'

!

! $
>-
w

s- 9 g
i

_

' a: -

~

O E
'

- c
0 t

v) n
.)$a

$
w s.

M C}4
y

o a f-

m k -
z

$ % $ q'

4 ~p
-

- o-
Cf M toz

) w

:
-



ENVIRONMENTAL SURVEY LOCATION i 4, .

1

| ~ .,
!

.k,nI<I;Dhte5|i/[,#' Gamma'. Dose. ,Bkg. TLD- i Radon . Remarks.

..

Q ' ' f| :s TY ,IN 7 J
~ ~ '. uR/hr

.

~|q.i- .'1m* GND~
mR/Otr.' .Da'ughters '.

.-

| r, s -
<

,

_

: AWL *,*di/..''' '".
. u,

1 .+ . : . ,
' '

3/18/78' 11.5
" '

s

.

6/17 8 10

1

9/26 7.5 e l

1/3/79 10 10
|

'9/29 10 10
i
|

|

l

2/3/87 10 8.5 Close out survey j

9

It

O i
.

-
-

; O -

|

,

.

' +i

.1

:

|
-

,

? +

r -

:-
,

,

n
[VT I

,

J
e

.

.

!: '
,

D 1m'=~l meter, ** WL =; Working Levels '.i
*

, ,,

T I- . >, . - :[.1 di . : ' _ . i ' i 'J.h t '- ~ )_)
~'

-

7 ,
,U,,. _. m.;



| ; , , |. IL ;[ |

_
_
_

_
.

.

.

_

_.
_

_
.

,
_

4

_ -,
,.- ',

^ i,

',
,

, _
; ,c 1'

'

- ' - ,

, W'c e#
,, ,

y ;s l Tr, ,?,

. i .f a.
? -. ^ k e - 7

<. , - .
2.f N,,j<3 ,'

~ , .
, -

'
'

y ,.

--

_
't

~_
_ '

_
.

_

_
,-

r
u
os

k t
r s _

a o _
L _m ce

.

_

R c _
T _
I _
s _

_

_!

' _

_

_

o g_

_ P /_
_ 0 il 1 Ci

o 2 p
_ 4 S _

_

_
_

# _

_
_

2
_
_

N b g
0O P /

I 0 i 2
_

T 1 C
_

A 2 p 4_
_ ~ _

_ - C_ 1O .

_ L
_ E
_ Y

E P
_ V 3 4_

R Y a g 0
0

U R / o
_

S T 6 i + +_

_ 2 C 1.

_ L 2 p 4 7_

_

A 0 0_

_ T D_

N
E I

_ kM_

N L_

1, -

_
_ O h g +-
_ R O T / 0

I 0 i __ .

+
,w

_
_ WS 3 C .

_
2 p 4

-.w
?

E
.

5_

_
Vg

_ t

_

_
_ . ' . -
_

;

_ ' 2
, "

__ -?
_
_

L
. g

m/ +
_ U 4

rwg 4 .
,,

u
-

?.

u_ I'

_ ic.
_

,
' Ys

$.-
$n

_
.-_ 8 v

Y,7 7
/ 8

- ._ e 8 / ?'
-

.t 1 3 . b

-? 3 ta / / :3 2
. ,

,

D
en

_ , , , i:
, _

_

'
,

$ - . ' ,
_

. . ,s
,u

3
'

.
- *e

t

.;3

J , = '' .

:
-

* (1.
. . $

*
,g

-

[. -. - f -

w
s

^ i

*
A^ ,

,y%Y||g;
(- P

-
,

.' .
-

fr , , 4!s. ;t

k
' , , ~ ~ . .

- t : , . ;[% h.o,i - - k ~, ..

spit,.. F-L i



.._ax. s . --a u-.

'
,

J

; -

''r a hJ..'];. [' [qf T $if tj:1;:/jj,

4 ,- i % ' cy,

E
.

h .^} l 5. ?||4 [ /)|'he)'
'v ' Q

* is ,k.

~,( ; : $,
,g.p. , a yc --- g

, y3. 1 :.
* -y

i p : c
.,t,.

q
?)

..
;

ir
i- g p- . * , .4 '

,, ,
I

ij | -, d .:..''. c z,
, ,y, s

i | [ . Eg z.
I i.. $ !, Y , I, ' ':',. le t % \' .-t ,s,

::1p Qh# ..b, .Y; A
e

| j_f. 9|m); ; z,.
.

J+:p**a.
,

'

l
_.

~

yp}f||
i ~. .;

' , . < t . : .-r a ': .,:

[L 20);'
.

* *I
'p} 'Y( P!k{Q gi-P;/

'h U.
[ 7(h

4 ? -

!

!.,*Qhg /:.
n{ci; 'g

it)E-

e e; :
kuhoi ~

i ew -w .p ,,,
.

<
%,dl

%@%2%~ 5.^.
o'

4 9,;
.

o a ;..

211 L
'J; . .,

1

;
_- u :1

iw -dcea

> % 0
W

|O : 1 3 4i

f fa

5 34*
i
; ~

P-- e
] z

g
$ W d

Lg - .

j E

O s

E 'O
e o ,' -

J'

! > D
I 3! E

W i'

j .

|
;



ENVIRONMENTAL, SURVEY LOCATION $ 5 .

1 , , ~ . ..s .
., .

+, . ,, '.. .1. .
c

, .
:

~
^

.. -

.. d ,;sDate.a g"QGamma;Dbse Bkg.. TLD *: ,p:fsRadon. .. ,.,,c . Remarks-

i

,, .;f 'g.py| 0plm*yjnuR/hr.- mR/Otri. j' iDatighters :" 31V -.>
~ .

'

.@ p +; GND . <i
' i ~ KWL**

'' '
, 4, ,

.
,

..m.-
u ,. .

~ f h <3/18/78; , ":s,7
,'

. .

4

6/17 5 6 -

9/26 6 -5

1/3/79 8 '7
_

L '9/29 6

2/3/87 8.5 8 Close out survey

G
V

.

_

M

./

Lks ' . ,

,

|
1

1

L

|

g
it.] - *

:

I
,

,

9

o ,' ' ni-

;
; :p

'

.

p,

y
'

L
, .

.
.

r

, , , -

; .

.4 ., s ';,
.

z. . - .- .,-2

| .: , ~ ,4 S ;-

z >

. - w.. , : 'm: :x. 2t ;,

l.., ,

. ..- .. ,, --

-~,,
...m,' . s . g e . .,,

x
.

,

f '' e '

g~.z. .w/
_ ,

, .

e, t y; ;,, :
-

,
,

s . t., , , -,

w .:m x - -. .i, - w , ,-
., . - . , . . . <

a,.
; s

. . . ..,

| 17 ..j,', ; } r il b i h. eterf ' '** WL:= Working' Levels ~
, . .

*
,

.. - . .
'

. , .

., .

''

,,,a f yf ' 9. V ad' ~iI -- %j N
,

'' 4 , _I -'' [h . ._, i '# ,; x 1 I" ' ) Td 5Y a +r.. ,



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

-
.

; .

' .

7

I
.

;3t.; F '

. m .

k
-

' la' t,-
'

?? Q
.

3: r:p; *

j 'hh ,'
! ]3 !)AR' b-

.

i

.

A. w, ( ,. ., /.*J6. :
.

, ..
.. . .

, ~. . . . . . p - ^; r<
.

. .- .,
;

_ u 3.. ... ,* ~

. ~ * ,-
.

.

,

. , f, . . k,g ; *,, .T y,
+

.
, ,

.

.. .
. . . . .,

. ..
.

.
. _ g . .
. . ,

!.,

1:. y ; ..-] i ;.g..".,'.' . L .' . | ' ;; .

.
. . : .. - -

.

. _ f *
:..

I q '

( K q f? . *|'||;.:,.&. , ' , _ '
,. . . , . , .. . . .

;
.

L ,p| . ..t. Y3, e
.

+
, ,

;
.

< -

. V,f %. 'ta;.;
,s

3 h.
,:-c .. ;-

;O -

.o r ..e., .,
.

'k
.

;
. :,f) .

'

. . |.?-
's

I , ,-

s
' , , m ..

' f .c , . 4. : ,'.Qj f.y
; < g,- .z _

.
.-

. sp. <%.j,f " S.;;
. o

y i pdfiT;f'64$ T)f' t
-

~
{ ' g.p . , 7;

QU!f * .. h<[ ,
i', < ..s. .r ,, . . . . .-.,

~?{| ,L.
'

, 1 Lo
- a y
1

. w,., 7%. >;
,

..

4

>-
,

,
; m

J;

: O = a
m d

.

d
f

C. ,-
* J

< d m
! s o

.

P ]-
|i x

m .

; E .

f 2 .|* m <e
f h

f a u '

w o e,1 ;~

O SE
,>
|4 z a

i w
i ]

.

1
'

,

i

i

<
,

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

'



.

f_6 _

s

ENVIRONMENTAL SURVEY LOCATION4 , ''.o e
.( ): ;a, . ' Remarks

- ''

,%. '

'. . Radoni
;< ^].', -Gamma Dose

Bkg. TLD ~

'

' Daughters
Date ~ mR/Qtr.f{ ~'j 'uR/hr WL** __

,

1m* GND !
e

3/10/78 11.9 --

.

_--

6/17 7 6
_ - .

$

16 13 --

9/26 --

'

20 11
_

1/3/79
7 7

-

.__'9/29 .-

-Close out survey
n~ . ,

n
/

/

'V 'i& ;.,' = y * *fgf/
___

,

2/3/87
--

-

_ a
|

__

--

_. --

A _

V _

~

l
s i *

s,
,

.

1

-_

,

jm
.

V
_

l
.

,

;
t
;

I
L

j - U
>

;
--

_ ,-

,

i. 1
<

<
_.

2
--- _ 4.;

l-
_

OI _

%/t -

r -

\; c -- ,

. .. *
- s,

-

,

' ) .'
~

}
>

L .

** WL =. Working Le'vels .,
..

,
- ;.y.~ .

,

b-~_._."..'.- ' ' v e i.2 . * N GT, - - . - -
- ,,



a a. - asa.-.-aa vsa m- s.- 4 a-- . - _ . , - - w. .m...a.A -2._.a mJ a a d.d. __. >.a-_- 2ma2.a-4a-W - 4a-_ _m.;_, m ____a *- . _ _-a.----_-h-A. --.

|

|

*
j

g
.

:
.

,

,

t

*

% L,',
, - - '-4 ,

,, , ,,
*

4 |

i E !N ;\
'

. .

..
*

O bf5: '
'

'1 M3.

.

r' Ef,
x ...

O [, #
:.i,* ,

m
. <s -~r

\
H ~

.
E

<
,,{ y_ , O *g h

.
s *.y sa

.J [,

.

a

'

< w
i

i
>

.

M

! $ b.
I

,

,

e m
bb'

i$$ $ .}
,

|
6

. .

-

1.- n. -. - < a a: - 0 -

:

| c 2 ox

1-
:! y _e ,>
: V*

W

O.
L ._

:

!



_ _ _ . . . . . .-

1 .

a

, ENVIRONMENTAL SURVEY LOCATION $ '7 c.
- -

.

-
_ .

,
u

| <r .
m

.

k [u,%''b }Dateg ,. , Gamma'. DoseBkg. ' TLD | Radon'' Remarks I
! .' .- r . ,,. .. ,

'

, uR/hr,' mR/Qtr. Daughters .

'J "
. . ; ; c. ,': ' ' -

,
, . ,

a.j, g m, gJ ' - '
_ 1m* .GND WL** , ,

,
, -. ,y. . -,

! '. % #. I ; -@l8/78 14.6
- +

. ' ', x x ,

,
,

,

* *s *
# -

~ '
' ^[

.6/17 .15- . 13- e

'1

9/26 15 14
. , ,

.,

-1/3/79 .19' ' 16 0:|
.;

'9 29 12 12 ?

o

..-e:

2/3/87 11.3 13 Close out survey ,.
.s

t

s,

. -

< y.

,

'

2/3/87 Ra-226 SOIL SAMPLE 0.37.+0.04 p i/gm Close out survey

e
.i
4

"O'
'

y.,

,:
-,

.

!1
-

,,
, .-

v.r;- s
a

e - -- ;,.. t : ,

- -,m'
.

w
-7,

~ *i fC,,
,m

, w a,.,

o,

, ,
. ~;9

. , .
<,.- 3;p

x* 7 y_ dj'y* ~ s ,

f ,;
d

* r * , .Ik', .'t
#

e'
' - . M...yp }, m ,

,, s,

- p[t}'
a,; ^

.1'.,,7' , T.

,<' ' t ,. .' .. j.

? - f ',
-ri .??, . ,

4,, .. , . *
' ' , .y

'.)..
, *

.

.- .
, ,

. " q,
. * , t

'

Tf.f 1 - h*," <

.- , , ;y, ;.;,N ' %
, ,

-
,

- -
. .

_ ?>
- ,9,

~

,' a - _ . - . .J t i
,

' ^t ; .Q,. .y -s ., ' ' $-

-
''' N > ' - ,

*Jy;,,

<>/ +--<: g. . .
|u, -+e <

* } 6. .q
-

., . ~
y;.y e ,;;, - , ,

. . % .. . .

:g . .

I, x" E. , 1.
. .

. 1
-\y. .

.

r.w
a um

.

,.
. t .

. . ,
, , 'm'

. 4'* *+s ,.. . a
, ,

** ;,,.

#,. g.. /; 9 . .< Q ,s _ " ,,
1 4

" i . ,
i.4 ,/'

9

y l .' r' . .'y' **.
[)-4

* k' ' v,[,
_,.,1 . .

. ** WL i Working-Levels
'

^ -/ J
*

~#
, n

r
.

[-.u?,
c ,

, ,. ,

' :
'

f. lm = 1 'meterf .

,
*

; . . ,. '-

, _

' '. y*:x. ,
,

.

,

,f,;., s,4i ' ' .{ ' g. , wp> :. ' , - '
, ,

e , 4 ,
. .1'i;

. +
v

:s
= . -*

<

a q w'* r ., ; - . 4

, ,
. s

< , <. , :: y ," J RM ypT h
L- - ~ y* * , #e e b+ s*,'. C<g -* ,

.q: a- r ,. 33* '

., u ? _e.. - e .

-
..

.

., s --W. ' , _ ah_ , www 1 . 2 .h9_s , .. ggaga

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



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

'
,,

e

s

I 7 , .

- re
i .e 4 + [ i';, ' ,

..,' , j''I[ J,,.j . ;cs f.
.! ia

. .
.

~'I,j/'f,"i?t|h'':'..y5'

;4 -

:17iS Jg(y$}
<?.

-

.

vg ' . g%;! .

! ) ik! /

|k, .y |u$\'ph;',''.9._3
*

; w

.:{|
. . .

v; n. ,* ,
. ..

i y
'

}')' *- * tg _,'f *., ,1
['_.' * '[ y f.' g ,, f 4,, '

>

i O +&9 . # '!Y*J. b{.;
%

3
s. e s..

b fi f'
j M 2 j$j@jfgj
-
W
>
M

::3

D 1 /

O v < ;
<C" 00<
k g %r

z
W ,,

]x -

z -

O 0
$

'"

|r kG~

> 0
-z - ,

W
-

0

-



-
,

. ,:.

'n -

4; .. ENVIRONMENTAL SURVEY LOCATION #. ~ 8 ' " 2'.

,
.-, -

,

.
.v.,, .

.. y
.

_
,.,

- ,: < , .- .

1a
.

+

y,' e , . - - v.
y

.. ,
. . . . - r -

( j d Date'f &,,[! Gamma.Do'sel .7Bkg. . TLD 4 Radon' / Remarks - 4 g
A ,. ;;$ ,' ( /}'uR/hr: nR/Otr. . Daughters- y'

'' ' '
. .

.jyk'd[?y'7 im* : GND, ~ WL** - # -

'+
. . . ,- , . .

w.. w%..,
, ,-.

-

,

.. n. 3 . -

i ,/18/78'- '10.7 - l' 'J v '.[g ' " '

3 '

,q.
-~

, - i
,5,

,i:/17 26 '17 -
' ..

c. 1
, , . ,s. .

6-

;.

9/26 11 9
-

<. . , ,
, - , . -

_ 1/3/79= 10 10
' '.

f

'9/27 8 7
'

,

/

~2/3/87 15.2 8.5 Close out survey I
~
i

.

O 2/3/87 Ra-226 SOIL SAMPLE 0.67+0.07 pCi/gm Close out$ survey .

.

/ .
J
4 4

.

,

b '

,
, a% ?' hl

*%

!.

.
. . . . . ., , .

.

.. =
, ..

;r

. . ,N,..
s .r > , ?

, . , . , . . .
- . , ,

,
.

, . , .,

..,
_

. .. . , v.,.,,;-
. , .

.. ..-
, - - ,

m
t.

M

q...,
,

.:o
.

,

-
. : . .

. m.,

p:v;-
,

., .i- , ,.

, , .
,

.w,,
. - . . , .,

1- .

r . s: , *
,

.
,-

,

n,

y >W
_

+

, s . -
. :, .-

, .
' '

.- , - ,e. .,. . a,

N. . ,s .>

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

, .. . , . . . ,, . , -

- <
. ,

,

.(3
, ,

. ...../. . .

..; a. ~-<.v, ,. .,
. ,

-
. , ,

.

, . . m.:. : - < . . .
v

~ -

_. n.. <
c. . 1

' , .;y' .; ' ' ; . a
o. ; ' :A ;old ..- V% %

~ -
- .

, ..

g
. . _ . . ..

f
' - 1

, y. , Y; 4. 4 , <
, , ,, ,.

p
?,.>

,

-
-

_g._. 4

v n,, . . ,
. $..

;-.. .., ;, .
, . yy .,

.~ .t p< : ,. a., ,.
, ,.

.

,
- . ,r

,, :.s- t, y, e

/n ' c 1m = 1 ~ meter ' , ; &* * . WL '.=. Working i,evels ; ' - '1 no '
.p. y'~ .: <. L, . , 4-

.:,

, .
.

. ,
- e+ : i . . ; '. ' y.- ..' 'j . j y 'I L: g

, = R'

,

..* * r , 4 -: - y;_
,' j,-, #

.M .,1/j,*,
4.

v|t) 1],-Cw
+ - . - T w- ) .'

., .'t - s . :
.

, v%-n

.$_. -||,?. *'.Dl,2?> I ',
, , - ;, g ,

.OaC hs',:|N.p\ |.|,, :'Lg,k * *Q gd.Xoh tbh Y}+ &.r. ~_p-|,bi| .|, , N _ , '
y.<a . < w

f . ,)-! $ ~
-_ b,|,..

'

. ~ . A. , " , -y 9. /Ww . t .~ . .. . ._ - - - - ,- . - -
,,

_ ,_r
- >_n .

_J



a _...u -4-- ---=.=+aa.- 4 . . _ . _ . . . - . . - - .,c . _ w .--2.m-a sa .2m a_._.n .. _ _1-, --2.- .m

y 8

4

-,*.g

D . d.

; .m
'

4iP
3 *.!N

'

| t.': 3 y
?. . . . . s
' J jf s 1

.
'. .$. \, ||, '.y,

- ' *
'

; t
-

p yJM
! ar.}55h.i'6#.

-

3..
, AC.W!

'%
x, . n 3- ;;O L ::.2W

g ;I

- .,;;jj.h'1
z '

L.,

a
.

: o -

_ . . .- .

,

g- t. ,

3 I $!.;3 &.
3 J, . ..h1

LEG. .sim. -
er vw.\:po .>'

' :d.

) >

!
w
> < .-g

/ d Aa

; O i *j 9 d #"
-

M J 't
-

o

| 979 0 s: "

{,
e*

<k & f $ > E, ,.

f:
; a e >,
l O e 3 fw

}| C o i gz -

I O*

+ey),4
,'

: t 1,

.

-
- . o9 C .

v) a 'f> <.

c o w -z -

w

jD
:

1

1

2



. _ __ . . . . _

.

- _ ~

# 9 ' __ g,

75
. : ' ENVIRONMENTAL SURVEY LOCATION

a
' ^

' , - .. < 3''

Remarks
-

t

Radon.V, Bkg. TLD
Gamma Dose Daughters

Date mR/Qtr. .__.

'

, ' '' uR/hr WL**
'

1'

'

im* GND |

.

3/18/78 20.6 20 At pond ____

_

40.03
At Icad hoap _ ,

5/28- 40.03
_-

20 10
6/17 9/78-1/79

50

'9/26 35 20
_

(0.03

10/10

0 1/3/79 25 20 --
<0.03

__

_

4/10
_

_

40.03
-

_

7/27 __ _ _

_

l'1 _

_

9/29 23 _._ 1/79~10/79
113 -

-

10/31
_

_ . _
-

.)
-

Close otit survey*

t,
_

--

14.3 20
2/3/87 __

; %

i

close out survey jf i q

Ra-226 = 0.43+0.03 pCi/ga
qn g,

|
_

J L STSPLESO [{.

2/3/87I ..

4

'E

. :)
.-

__

_ .,

_-

. .,

T
;.;

__

_ .

O t... -
. .n . .

- o ..
% __

g3_ !|
-S }.

-

. ,. ]
.

,

r:-

** WL = Working Levels .

< ~ _gy- - - ,

,_[.lm'= 1 meter _

,

*h. , ' '

. m e , !dI... ,1
E'Q4p-

"

- < - + - ,r,s.;. ; , , . ,. , '
_

. : ,.

~'



&

_,

0 j .

"e9 )
1 .l1 y

nl

g
| -

1 -

, 4

I !
'

, .
,

.

|
~

'

.

O st 1

w ;, ,
;

1 ; <

'

'~
..,

o
.

;

; ; -4
-

;p ; ;. .

,

O :-
W
M>.

w a

Is

i I dt g }
"

O- a + s ic

! kj $ v, 3, 2

3
-s-

2 f*
C <3 i9 e .; e, . 5: 7 2 P ; 73, E ? s"n "

"+
y h Ee c/ I *z

x f i a >

; 5 4 $ $ 2 4 3
m a 2 o wvm

W L

b

- - - -



), ,

\.
!, . , ENVIRONMENTAL SURVEY LOCAT ON # 10

, ,

% . <

u m :%
-

u

f , ".cDate .. Gamma' Dose Bkg. TLD Radon Remarks ei

,
.,

.-
-

,

1

| (( -- L e, uR/hr mR/Qtr. . Daughters)' 1m* GND WL**
,

s.
.

.

t ,

3/18/78 113 100 '

5/28 4 0.03 Crucher removed

6/17 160 200

8/2 <0.03

'9/26 110 100 110

10/10 <0.03
'

1/31/79 170 '160 244 [-

7/27 40.03
T -

.:
,

,

.

.

- 2/3/87 80 130 Close out survey I
>~. .

b,
/

A

.s..,
. ~ .

>e
4

v

i
%

-

. . .

' .I.a e 4 ,
-

-
' \ y

D * '
..,

L/ , < .

< m,,,

t ..

,
-

,.?c. -

.u , c ..
%.rR' =-

.,2

, . :," * :. +
< d ',

,
*

, .1, ' s. 1

,

; .
sy' - ,

,N'* --
-

,

- -
%h,

, ,

$,
.

,
'

.. i 1,gf{
_ , e ... *

.

, " ,
N;1

- , <

,
,

- ' ,
, ,

- -1.r-
, +-

-
., . :, .

,
.: ,.

*
.

4
.

- _ 4

: s ' x. n.;<- . ,
..-',

j i ~ i,"
*

> s. > %- .t s , , . , < <' , .

'' ?",. [2, ' ' p 'r +Q ' ' f '?T),

't ; i;
,

,
, ., -y ,

,
.,,

<
,

,

~.
4 j'' ) {

s

,'-- a r

,Y
, . y,

'm. 9= : ...

1 -e.
, f_ - , , , ,- .1 e < v r

.
,

m , e9G;:sp;--
,

. . m ,. 7;
r

_

_ > ~ q. ,nl'|E* '

** WC = Working Levels ~ '$ , p ',k1m = l' meter -

. '*;y
, -^ .r .j , n{4.s.. +

, ,

;r ,., ,.g
'

*
.

* * ,I
,

_

%
r

#

_]4i~

x%=LAL %;, ,,,,,,ja : s, au u LAL a.a. '- ' ' ' - - " d d * ''' " ' "g" "'



O

4

|.

|

(S L 1

t ig ,

; .,
; ..,.

i.

.,j !|"?
.

q r;

~

9 f) .

'

,.
> < g

)' '

';'

": 3 J !
( . .

;~

5 !) * N

,b_
, ,

om ;o - ,

-

a t-

=&
J= a

O % ?
"

,
a 3 > t_,

^

E { -<
,

:; c E
1 u- u. ;w

:2
c ": a

o o p.p 1
aq t e ;-

.$ o #- -

Q 2 Q> -

m

.

..

.



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

/

.

; q h.. _ ENVIRONMENTAL SURVEY LOCATION f 11
'

.,a u w .-

,.
.-

,.
8 , - - ,

,.

,

,&; w 1.g a, ; + -
.

y ? q;e . - -,. . *
.. ,

JQ,
,y ,i.y. . . . 1. v :.: +.,.

,
,

..gyj.yDate
.. /_ . .

o

'
, __ .-,

jyO ~
,

'

| Gamma' Dose 'Bkg TLD~ Radon. Remarks' , 74.
.

.'uR/hr- mR/Qtr. Daughters u >

. (_){ ^ 1m* . GND WL**- ,

.
'

.

, .

,
, 1S.

3/18/78 23.4 30 [
'

' ~ ~ '

6/17 20 22.

9/26 25 24
. .,

1/3/79 25 26
,

. ; ,.

9/29 20 20 1:;
I
'

s

.10/31 118 Treo 9/78 - 1/79
'

-|

.+

0 "L'

1
'

<

+ , .-

,...!.

# .O% |

2/1/87 27- 10 Close out survey -f|
.

I

v |
' i

i

.( N NOTE- S i t r- is ator of the o ebody -

4' a
.

f 4

.c; ;
t e-A

4
-

* . s- .

,

d 6,
*,~ , w

d

w
**

a.,m,. ,.n
- 6

,

wr+ a
~

' ',..;
'C' #

' Ww

.

-;; ,7. ' - ~ '
- jf,,~. i ., .,

.

,:e
w!M: .e w ,+ a

*
a

y, . .

,
' - *+ , , .??~, :- . , . m$

,

w. ;+
4'

-

,, ,.
, "|Q. ,t4

,m.
g .' ..w . . . -

3.;y9_,

' &; .n.' .' |q. s| :f, u . , ,

}4* t - -
. -

~ '

., ,~

v . -.
'

' y
' ' '

|ff
'

> -
'

<

, .~ w .. <
c, ,. m,,.

. - ~
...

. . m,,;. v.. .,a , , .

.

.. n y' ? '. , .

r; ;r, _ e.
#

. . ., y
;

'
, *+

y n.t-__ y - &- ,r .r,
- r y

g. a- . - s,, . , . . .-

,,
y. ' s u ;* z' "' W

. .J. k ,. .

.s. _. .

g , ,,.,,
. ..

,.
s .

- .:n ..
y %# . am

. - - .s. ~, _. 4, ,.

1.> ~ :: , q .3 . g r .

*y: -
, * ); .Qy .;4g w -

&,;x
- -..

' y
,

,
- .'.-

M- , &m. , Q.
vy '

.v
'- < ;, gsc, k ;;

,,

z ; g ,
.m ~ ,. .

=
,, y*%go. . . .e ,, . ... .- ,4.~., .,., , ,. ,+,; ;- % . s4 , . 1..g- , , , .,, ,

1 .,

,

.

1
, -

A 'g;..y. ~, ,

,.
1- + i

~

f 1. 'r iI. c t
..

#

W.y ,y,( + <s . .. --

as c ,,

*V e,;. ?,, .3 .. s o . .M.f . ~, yw ,w ,.m . .t er J.%,.
.}v:

:. .
+:.C s . ;;'t,, /, -+ .* + me

..
-M .

a2 . . . d. ,m 'r?- .er c <- . '- L 4 .< > P >>tr i
* * *.,

4yea q.y: fg. ;; - .%
-

f ~ +, . ,- - r. q ,,- n,. ;g. v 3 , 4

. . ~. S .i g -

m, + -
, , , . t,

,

..i.. ., i s,fw c s q.;. - s . - - m t .r<7
+> -

* *g, - <
,.

a, J * / i1mf=~!1"meteN f '**','WLS ~ Working Levels'
,

' 'ae :
.

.// s
. c.;;;., # ; - 7

.

Ie > *
e i".. *

- -
. , .g-

s ,
, ?. , , 3c. S t. . - . . ,

' ' .' N '' '
e y i ,,; _

Y- '' #

,c
/ Ii .+ ' ' ' 'd4 5d a# ' [I * 4 . *? 5 , m .a , y *

' $'T 9
* %,r

.
.

Y Yl1 1 YY:n T? N- EU 5 D5* ~ 'N . . ?' Wh'' r



* M

e

S

C
O -

s _
.

[;js 1

ne,

V, j

Aj. -,

57-

jf (
'

,,;f:
'* 4,%

1s 71 .

.y ;

,. ,
'

'

C-)
.; .c

p% .

, m

; }J
< os g

.

- -
.

C
'

* J 3i w Q
...

$ d 0 I
s 3 d i

' m r
"=

<O e 2 e
"

E 5 i
'$

2
e

S f 3 Uds r7a
< % % 2c 3

~-

z ll $ h#
w 0 H

3 'd
,

O o ) 7 rr d ,J g g s y
4 h c & 4*

\'5j 6 #^ * 32 / i
; c$ J J74 J e&i9 i;
. 2 e -

w

$



.

.

.

ENVIRONMENTAL SURVEY LOCATION i 12 .

Date Gamma Dose Bkg. . TLD Radon Remarks
(] uR/hr mR/Qtr. Daughters
'v 1m* GND WL**

3/18/78- 95.2 100

6/17 180 180

8/7 13 Old mine entrance

9/26 210 210

'10/10 9 Old nino entrance
"

1/3/79 190 180

4/10 12 Old mine entrance

7/27 1.2 (Windy),3

'

9/29 190 200
.

2/3/87 130 160 Close out survey

!n .

/v
#

.

, . , . ,
? hv

>

t

%

<

4

'

i.. .
.

, : /.R l'; *, , .
,

1 fin'
,

-c< !, n - (- s.;,- ,c , , .c
-

- :,;y,;gy / . p--

S w an c r

,f-~ x)'
//

: ,>: . gy i, . c
. ,','

,

,,
-

,
ity

" '
, , .

:q
,

n' O
4

1m = l meter ** WL = Working Levels
g*

*' ,

'
. ,

,

j
- '' .R* .' ,45,*

a.u N1[&g&,&Lmii&%4_ ;,,LA M w L. .-
' '

' ''Y" ' '' '
'

'



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

e

-

>
.

y _

O !

O 4 - .( ,
,

l'h ,,, I

|

~

*

,.-

m .;
~

Y | \. .; r

. Ef' $ '"c

R..
,

,~ s .

v.4 ,- t
.. a g , >.

.A5 c (. .
.

- .. s
. ^

O I.. Qt. ;6 j'

,

g -
e ,

g[, 4>8 [;;W||@
$.

,

'' '

fI
"

3
/o~ < .; . , , y..

I- yt J g. w,a -- .

>-

-

{,*> -

m --d @ .,

D & ! u

0 N .Q
'

o .

> - , .

) |

&,f
'

s o-E4
-

< g-

+3 e c 9: o
W g i ~cz >.

4 q. ~{o eq Vg
4 -

4 s ax

q j
mm

TO
(

-

- _ - - - - - - - - -



__ . .. _ _ _ _ ._ . _ _ _ _ . _ _ _ _ . . - . _ _ _ _ . _ _ _ . . _ _ __ .,o_

'

.

1

L. -

, ..

. ENVIRONMENTAL SURUEk LOCATION
, . ^~g . . , -

i 13 ;' ; o ; (' . , a . , .

,eu.
tw3g;y v .t:g ~. ,_ . :3,

-
, a
. : \-a

Y #

g% f #g'I"'#
E

. , . . 1 -
~ ,r' |4 Cf -Date" * Gamma Dose ' , Bkg. . [.TLD TRadon

.
Remarks

uR/hr. mR/Qtr. Daughters
1 - 1m* GND WL**,

|
.

|

u , .

| 3/18/78 103 L100 Somo rocks give high-

-

6/17' 20 22 readings. Probably

9/26 130' 130 dropped during
t'

1/3/79 -120 90 previous operations.

'9/29 20 20 Extremely variable.
t

4 -
., s i

2/3/87 14 16 Close out s vey
.'

:O a-

.

w.
* . ?) |

.

~ |

,.f' '

in. .

,

H,

,3,
.I''':

t|
*: ;,

%,,,

1#-

. o
m . , n,

.c1_ .

\ '
- rw

y , er

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

, qb- [*' I

h ,,
-

.c ' rr. ; - ,-

* ' c
~ a;:s: ',. w

.. ., '' S%-

?)
% . - :p:

: 4, *..

-. - nu
,,

,, .2;u <

W| .. ./ s;.6
. .e . ~ .' + ? ,. d.c

s s :,. .- w ,

Q ,f.f ,. _ |7t';p.* * " *t 42
- .

; , : . ,

;t .

. . . ,. w w . m .,
.s . . .

^? + *. .. . ~ ~ 4Ou s ' ,- * - ;' , i t; , :
~ ,' ", L w .

, ,
<-

y, :1- , . + ,. * * -

txq.
. n

' ,<,x
.

.

:.n r
. ,

<. ,

,
,

, .
. . . ,;-

.e'
.

#, *
, .

~ , < . <
'.

,j,
s M-

. ,..g . , .a s 2
e y'

v.,
.

'y
-

. *
5)

.
-s

,.% W *' * .tf e -.Q ,/ t Q ,3. h.4 6 . "4 '
, #m

.

*

.'' 4 ' as. a

u j;rgg v .,
, ,. - 47..,

.

' n
.

-
, ,

s
s . u, , -

a (4..-' , n; - ~;i. < . F, ,3
, ,::; ; , . y - -w,y x ::. r:

, w .

< . , me,m .. . - .. n , <
''b '

'

.

h.
,: - * .'~<3 .,

-
. -

. - .y ; j. [ ,g.
, ,c. -

,,
- < *

?Q ..
. . .

Nyk)by X'|*|:n:& %4 4C c's & % S $ $NdML
. -

,
*

.$,,hY3 ?. .u .,

s Vt. :.M., b,, s. ,,. .T
, -. \;M,,. ,- u+m.a,w,. w nn.n. e., - 's:=> e ......,c.,,. . ... . x ,:.

.
,, e. .,, .. /., .. g

1 M=.''1'mdb...W I. ** WL|= Working Levelsf';r, ,.
v.,a~ ,

-
,

... . s . g. 4 g ., .- - .s...~. . --
..

< ' *

:. ,

W4%.
_ , .

*/ e'r g f?,

\ 8 * * *- ' *.
. . . ,,A{'

*m ,. '. t : . ka s"i ' i , -m- e. m . - - r.
-

. . ,' '
4

-
%d,

c ],,, , ".%-h ;n{_ , d. * ' T..s

}j;h_ ha ~ Y,y'' Q. ,'
s v .

g. lyn *y&;%",%._.+u JC(4 f p,f h wj;%> N r,.;;6-
=- :*i

,

Wi '

,: ,_ , -',9 ' |,|*" $
..

L'': . v < -3 , -

x<-? * A. V-# h 'P J>u~ y,'. , ., .., ,

b C h*+.?
'i .- D,: s ta 6 ' ' W-> ' '.".~ .'._' . i . ' s; : h

.
* -u p," q''-++..

Q.g g j dyQ" ._r ii y , - .
. t ":. w



-----me+- -a.-. .-r...m .-a- - - ..--+_- = as. s-21uwne- a.- x-- a,n--z- - o a.. _ m,x.. s, -xA ---.,x_ -,a

4

a e

O.

O C'

t- -

.
,

4

.

*
1

-

!i
;r

'

.

i a

;
,

r;, ,
. .

* *$

q eg+f,_. jg e; .-. . 9*g
^'#

f >

w , .. .

,. T

'b,? k|I|$w@i8,y
,

P re -

giO .

w% .y qm,
*

! 26'Q !
,

ue . . n. ::.-

i_

.
i

4

W,

>
4

M /'

!O } / e rD
| "

5 N.4 c h,
: d ,:,

01 [3 2 4
-<

e 3 g f 6i n
c n' =

x y
5-

,w %* C v T,
,

x 4 d
z * * iLi

i V ,
c eo a

6 *'

8 gs .

w t f e e
a a

a s- s o.v~ > g e' > b
: u P e a=

m-

!b
.

9

i

+ . .. . . . . . . < - . - . .
. , . . ,



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

_ . -

11 . .
i. ,

.

| e.
" ',r a . .

, ,,m.. ENVIRONMENTAL. SURVEY LOCATION - 4 -14
3 -

. ; .[j.

t . ,; y n .e. .
, .

.

i, ' ,s Q :". ,, , , ..'j.- . c( . -
<

n ,,-
. s > < '

. ,**

'L', j ,
o .

,,c e : f..-
. a n .,,

.n-.n. ... . , . y

Datepj G ~.. Gamma-Dose -Bkg...TLD eRadon Remarks
J.Q.'/'d(f

< .
'-

-

U ~ fU1 JuR/hr. 3mR/Qtr. . Daughters (,
,

D' w 1m* GND
s *

' " '

WL**-

. m. ~~, ,,s
4

t ' ip
3 f

t,e:,j..i 3/1h/78 45.6 Extremely variable

.

~ E,
.s ? . . ~,. 3. t - .

,
, ."

; JN. 6/17 80 , 80 ' throughcut area.
;.

m
| 9/26 80 80

,
. . |

')

1/3/79 65 - 50
-

'7/29 100 90
y

-

. \

-

.i. ....

2/3/87 Very close to i it.cs 13|and 15. ~ ( ould:not find '

y
-

,,
.

;!

h
.

, o-

45 - p|
+V,i

.

.

f

3.O
< :

I

si

,

. w' |,

t_a . 'EN'
;g'

-

", , ' ;, +

..
, g: .

,
,

a.
;.7 w,

,. ', ,

b , #I |

, .."d T
, . , ; . . ,

vG; R g n,.
., - . . .

; %, ..._ ,

, u . ,. , ., ...
.

., m. . . . . - . m. .1 . -. . , .. .

.m. . . .,
- , ,-

g ty.,f. =c a. , , . .., . .. - ,e-, .< , y ,.y * - , -
, .J= ;,: '. ,. . . , -

.

,
' .

..
., , g

r

.14... .. s a|- ,. a , q
. . x ( t. - . ' s ., ' ' j,'

><.: , )s
. : r ,a,-

. ;,; , 7. ., . c. - , sL. . ;c e r
, g _ ;.,.',-

'wrg
,, it s ,2 ,,

>38,w.
30m p-4 .

e :
. m

~ , , ,,w g
yh .. .,

y =\? > ' ' , . - , u, ; - ,
,4 ,,s,-~'y. , s s,*, ., '

'. p. sg k *

um c k ', .cy

* P {Ai
-

,,

. ;
h;;s

,- p y 1 e : ~, ss.
. . . , 2.

.
. , ,n

.e . .s . 1
.

..L > <r . g, f 1. p '' m"h4 ,
. ~A

vg .. ' x~
.

.
,7 s .

swi+ f i ( F.. . ,gc ,, w.,u, e .,. P
253,

. ,

o<g. . ~
, 'R6kt "

a %

, f f,4 %o c,, c
? f.;

. i,. Y
,

, .. ,, . ,, \ ,-

;. .
r r ,

. s[f 'p :- ff " ,g
, 't

'n,
* * .

_ ,s
-

y '< w : '

, ,d ]
.* 9

g* n, - y; S. ;,+ v. ;;~6 L2 1: %; . : q> 'v 3. .

y.,. . /. :
.

. +

%m
n -

-

. . . .g-
.. me w+;> - : s .. - o '

$0W R, ;,m. |0~s 'k.
u :. > ws . xy, : + < j m- ,4._* - ~ i - .: '' :' twn:qg. r

',

w w w) w, ~, ;+ ;p< w:, . . . . - . .' ^^ ',, ,

L

i.~,c3 .y.., , , , 4 : . , w ,w+,, m;.~. i
, .,' ..

.,-. .
''p, , (

.

= 2
. 3'

I 9''
g i W -

'h- '$ [
-

_
'''n

s
f -

p 4 -- "v; .
.,

. $
, , *

,h gr , ..
. , , .

+
| g J .

#4'6 ./vJ,. 6.*.- ) *- .,

NO,J' Y t

. -

)s g T-
,

,

)
*

.f 17 ' [1 "$.-i d'
)p A

[# d d l d O N M Ts l't.' Pp .J 8 N kN k 'p ptr4' .,< ' *q % %, c. :' a

'

A b('<'b,?h*i' '

/ A P ' #3'$' 12t - ' 9' T e'[,*
**

.d
- .-

t' 4ek14$~,5 $*[/ MM YdI-* I',/d , ~ f '
c.
' ' ' ' ' ' " 'l 's

i y v

dd[4.h j.MTl. '. 6, W.M.. h. E. 7.'b.,f # d..~ Y ~., M N, < T - ,_

s? tN o

. .. .. . -
/ Ni % N.# . s ou

L9MM* L1m'=Il7meterA U * *f WL f =:. Working. Levels , ,
c

-

Y ^ .;;h ,+ uL f 'f,g$@h. h,n(EG. 5. %
r1 Wpg-z - -- h .v *..'..wi].. n%. C+- v . ; , , . ? ? n| ". .; -

3- A M. 4r" *:" "-
~ O.T a ,& . M,

.

* 4
v;. MKkng ,n.%&km&NR'@14m@?.s.M& O.o.4 Y* . ,. . + m,.

c . w .y;,
r-

& r -.i ,

d %qrw.-.' M ,&. m-@ M;;r4.s
.o . , -n4 . * . -M

_. .- - . -



_n -

-,

O >

it
H

.

I, i,

! j: .

.

x,
I.

4y 'i.,q
'

"

w . . is
,

il'

O r ,
,

e,

0 0 'N
'

I

"J| :

IO
%.

> -

e d.1~

: ( 4 l t

= ,

o $ g
-

-*: A: j o s

% A
~: r

(- #

: a s s t e
'

t 3 3 C-

: E d S $
"

-

O

. -. . .- .-

_



,

ENVIRONMENTAL SURVEY LOCATION # 15 .

./ -
i Date Gamma Dose Bkg. TLD Radon Remarks
''] uR/hr mR/Qtr. Daughters

'

L./ 1m* GND WL**

3/10/78 la

.

6/17 17 16

9/26 20 15

1/3/79 26 16
__

'9/29 20 21

2/3/87 19 17 Close out survey

,m,
1

U ,

__.

I
1
y .y

i )4 -'%

/

i

o
' f.g

,

-

, ,

- r ; ,

J >

N $

.

. , .

A

,

y
,

-a,;

pt

,-
,

. . .

,, I, t
. A' 's/

4

- .

,

-
. . z

. , .

'W-
f%,

to j\
^

'

. 73 E .
. , 4, ;. ,

.; .
, s:av.< .

,

. i' -*.
.

1m = 1 meter ** WL = Working Levels
.

;., [,. ,* ~

.

,.s, ,

d' g 1

. . . , , . , <. -
y -- , rjy *[ ,

?% , , n a ' ' :^ ~ , e, '_ _s -_ --u m 1 w y"^',.. ,,,-
,

. . . . . -

,J. .us; , . . .w-u _.mn :.a - - - '



siW W M - W M. K =,
p% .

,

;, o ,.s .pry. a et e q ,. g _ 4 , c e ,7,

J. () (*) C/ p
'

s, <; -- l.'*' " .,,

je. ya; 5 %; . . a. . , .
-

' ' ,''

k''
.9*

-

. <- e-

i.,, p, . . .
, .

~'r~ ~ ENVIRONMENTAL SURVEY LOCATION # 15..
!.s . r_;r s-. _ , * i .

;i.0;J.Q
. %- SOLID T.Y P E Soil-

, ?c:
_

.

m .. -, . . ,
., . -

'Date ugU/g. Th Ra . Pb Po Remarks
- pCi/g' pCi/g PCi/g pCi/g

3/18/78 6.8 1.6 10.1 12 i 1 6.1 1 0.3 Soil from stream bottom
'

/+7 19 4.9 2.15 0.04 10.1 0.4 7.78 0 34
-

,,

^,.

Q): - ,

J

-10/10' O.7 0.26 1 0.02 5 9 1 2.3 1.4 1 0.1 1.8 1 0.2
.,

H ' ;( ; 2/16/79 '- 6.1 8.0 03 10.9 1 1.0 13.0 0.4
'

;;. >

g , . -10/10 l'.7 '1.6 1 0 .1': 35107 0.1 1 0.1-

V
- \

.
14

.
i' ,

. ,

. . '

,
2/3/87 /0.05 pCi/| m

-
'

g Close out curvey

,

s

4

5

V

:
{e %

<

- -
!,

L'
. .

,.

'
} .

*

.

c' *

FJ
c,
it,a

% 4

'

Y

%

+

~' , # Y *
4 '' ' pk

$.9. ,^ > i p.'. afs ky'
. . .N, i?% k..[2 ,',q,$.;p 4[ij jJ:) .'.i. ;.ic,:ff.r o#i#' - .j { *., ,J < .; ,.. au: . . .- ,,

:
- . se ,. . - r.



E La.,_a,&a ,x ,.A.AA =---,_--A .,a - m _am + w -- - ,,,, ,a ,,_.n. n-
_

h

.

e

O ; -

E.'.:

o o:;

$|tE
*

y

Yki
.

- v;

{|y} . b'
.

; p s. ;
,

. ,

,; ,:1 ,

M } .

rp~

.-

O . h
' '

'

,

O
w

Ib e
4

~ '
1 .

__ -

;

I Ci w
2 g>

< f*
D ': g d.

5

Y, j>:
.

<
em .

Y# 9 m
,

& *9 L
'

8 i .Jm s,
= 5 t o

.

;
* 1) d ^0 $
o L)i

N-

: - o i I
d; to a: b

.

O

.

*
- + - .. =4..er. - *= .,. , ,e .



_ . _ .
- -

-

_.

. . _ _.. _ .

| - ..' . . <r. - , ,, ., ...,. _

_k + .L . , , r rI ,
# . . .b g. e. [ ,.. ,%*

x.v g@p3 ,z ; ENVIRONMENTAL' SURVEY ,LOCATIONM L '16 M C'' .y g~.. g &y
~ j s' gi

I. . 37.7 j b, -
y,e : n;; e ,' .y- . e

-

[g( ;, +m,..
.s'

, -
-

:, u ,x , c . r .ew - < :
-

, ..m.. .o
w|Q r ~i f*/.. 3 y y Q , y- p gg _1 L , 39 f f ; p p ,%3 g y-[ 4; y Q'7 fj f!

. u a.-:

\* y :;f .. $
yVf [VQ Dateg$ Gamma (Dosep C Bkg".; 1 TLD MMhRTdoli [ C ~Rhmarks k#$

'
?

W4:
,'.. '; " N%; ifQ@ uR/hr{ % '' 'mR/QtrM i%Ddughtiefs/ 1

"S p,p A W %p g/e ' g$1m* EGND
- N '

-+
.

s.) 6.. D.,",m%WL**'' A. 7 N,:i
, . s s

_ v ,. . .

# -

, sm . :
,

.

: -
, m:: - <

.. < ,, , L: -
.. n,. 1u: . x. ,.. . -- <. , 11 ,y 'n e ,vz'

ND(OM b 18/[8' "2016 20- "4 ' i "i M"~'
:

'Upto'60dependh,,
'* '

%W ,
s zio .

.

, , , u, .y ,

28 ' ; 30 ?'
~ '<

on iocatiobb S'p 6/17 '.
'% :

.h . . .;

' 9/26 30' ' 30 variable .

o[ - ,

''

, , . 1 "' ,
..

4 ,
I- /, - 8

O3/79 30- ^ 39 , _ ' "-
.

,.

..30 35-
'm. .

[
9/29 N'

,

. ..
1

* r r . ,

i I. ' m . m.| t- a ,.
>

, u-

L' 2/3/87- 19 29 CloseoutsurveyZ1

l

t -um,
t.

,
,s.| _

% F .J

a k. Y

',

j o
,

4 y

1 4
,

#
,w :+

,.
1 . 2 4e<

-

'

& , .V,'r-
(

'

f;
*

ye
* <a

It

(

w1-
,.

t,'pd4-
E

+

1
- - :\ 'N.

,

k i

| {- u G, M~ '5 ~
* ,

" &;r' *

i.
. > ,

w-

4
.' .

;% ,, '.se,-

,' > +
. ,' 4 1 1 f

(1
- s

, f_u )W; ' s, - '. .c,, : ' u..n,
- # s; .

,

4 ,
. r, - 4

,
n y x ,-im 5,O + p # sys .. ,o4 #

'

"2.y.''
- '! ~ + '; ns ,

* a y u , ,

, 2Jr ,
* n s' ' w, : ,~ s s 'W * :"e 6vr

~)._i 4' -A e. A t - ~) *+
o .Q."g ,& 4

,
''

. y *, g,; .
*

. ' . , . -,i ..4.r , n.
%. 4 . .r.

-

s,g.~,
.

+ v on~ ,

2 <
-,, , t's 3 ,.e > %c >

,--y..,. .m . .. . . ,

O ~ ,-
'

W
*

- , . uU %, .
* *'''*[ 4 f # 4k j . .-

~

. .i

ec 4 ' ; .q , 4A,- -
s ..

,f , .

y rc
,

1jg

4 s.- ww:
'I b[ 1 g g ap _..( ' f ,.-

g.e
M

'
+.<L,

g;3--

qj
'

/ <

" , , , . , * & ~' f,: *
,

- 1 s , .,.t;./w^ t.. ", ,7 i ,<m
+ ,

f " 4 ,*n'4 ***ye ,e. ,Je% y , ~ -

s r 'sp?., ,
~ 4 "

, A ; ~ c i n t. % w 4 , syna. w;,---

i
_

. 4
- . g , = , ".g .dj,i

1 p p, , a, #g<. ' ' 4g. (* - - 1_f.
* %~ -- ~-

g*,'. *tX;4
>

* ,i 4Q 9, <A e'A #"3
p4' , t, y. )W. N, - . .,'' g y4 N ', "" .; g /n../(.[_

i 9 + (' *gg
y';&m e , ,, v . s ; 3, pTm <'s. . v' y. j jhw.

* ,&4.y_ j . +e,- .

+ ,.j 3
,, ,

' nw a ,. 4,i e '. ':N
'.w f - '. *g

, , . , -*y.- .>g34t ..g
-

-2< ~f $ *. , p g., ,.y m.p e wn. >
4 * . #9-. , gm g.-y

m iar *yy ;y w <v ,
.

.x + M' .v n numam w'a w w:
g = m. o., . -[':.r2-

w:ww%n p % ,|m p n,.x m .wm e .~. ;;, un. - ~ -
- e:, ?,.. v, .j(y 3

.
w,r*,,,. b, A;f.,- . w w , ..w .

C e,. ,+mp, W )s Wr r. : 1m a .me 'a r #
'

e. %, ,r, ~- .v
.- v

: 1 < . m, *

,.9,. , % n. . ,m ;s -g.-L K;
< a' W - '

.v.y. u. vt,~ ..t mg;.- s 9e 4 , ,> m .t ,,
is
*y,.-

%%',, e6 ,h a (-)
, < . }m(I [ \;Y h, , _p

7 . s x}* 8
, , +4 , . . ,e ,-

y ' f
'

."O. E ,m p.
n. .

> . . ., m, ( s- . ".)
, , ,

+

w%. ma. 9.mg.y y V ,ng ,$s Ae g..
sr :*, < .a ,

ge s ',n./.- -- y e.. y,c f-2 ' e s- n' J +,. e''..-- ~ v . , 9: .*.,..-- . 6 . 1J "*M g ,, . 4i e; e y. ;w .a ,. o -1

# ,, . t &
. , g ,o kj . Y , e) k - . f ? ' f'*g { = f? S ' k ''* 'h

w(s 4W ; Q''Q*5N' $s
&,y y,a't . j'' if V

a'Q m' %g.MM C' y@, gh|%s,,um ~gpp Jf 4'I" e,
g

u m%gpg4,gge b ; g 4.s44 p y .

w mu.A% g^- n ar w s wmk .u.u.m
:in,

a .

I ~ Yf ,. y- a_ , s g {
Ih

+ . .
,

I
^

q

y m''t; 3' N3m, v. 3p M gg: 93.p'g;g' g' g, ggyy'L , , yn.9 p,gy.o
, ;

i .

' , *
r ;: y. f[d y'(|d* ,

.,,- T

, ;MW 3 %eq :< ? hl,-
"

q, *t (" h'

(I ik/I {. * 4 '5 *

- a [ g, .

- R i %,;_1,
~

. y /g.
,

.'i ,L
s ua , eh a, ,z ys

- ur
u ;i .],

. . S TT ,a O~. - sc - . &a
, + ,

~ . .f ...e, % . . /.w.,
,

s, , ,p -
- , ss m

. s

.

s m ,-3 4 .p q pp .s , s, , ,.: < m w . : - agm .rf+x, 4 nr . res.. : +-

[ kNhNfN hbh Nfkkh, h :h N hh5N hhh;bh, h [hh' b u'h9
. w

M -1.gy$n c 4 W.yaydyN W} N. a.& if x.x% f M | % h >?i~F*$Eaja %p ) h % D M; % B W R C 7 % v % w &m % A.* ^ w.W f %% s ' c. !WM.m-3 %W & GMN& , y* G|n fkkQ'y; '



_ . ~ . _ . . _ .
.

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

j .

: vv
! ! |!b '

, .

.

.

!
'

l
!

: . .

'

I

*
,

: ~

|..
- . ,

.

s
"

| |
'

t.

< |

o ;c.

I O
j_ 3 _ . ..

*
i

W

R
, M

=; c
" *O:

,

; -r) a P,
s # 3

u(-,00 J c3! H

.y= ,

Y
;

- r
z d:,

9i ;g
=

3
'i' o oJ

m M W %
g o4 - -

f } v>
*

.

2 .,

,

.:.
- ~~

~~
~

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



|

l
,

. .i

ENVIRONMENTAL SURVEY LOCATION # 17 .,l.

.

|
.y'

, . . ,
,'

I A'

; r, hate' ~ Gamma Dose 'Bkg. . TLD Radon Remarks. .i
l

,.

uR/hr MR/Qtr. Daughters! fy
,

V' 1m* GND WL**

1

3/18/78 13,8 20 Var' slo 12-2J
.

6/17 12 12 dependint; on location.
'

9/26 15 26 |

|

|

1/3/79 15 20 l
:

'9/29 10 lo d

i

2/3/87 13.1 13.5 Close out survey ;

. .

O
ii

v
4

<-

r

J

|
~

. ~ .
:e
.p

' ' .s?.~
t ,

, . .

E n ;. y
.

-

.a
n /. _, ..

. ':
y
. s?

- O
,<

,

s $. , s g,
:,,

a', - # .a-

' e$I-
*

.r.. 1

%2 -

,
- ,,,3~, '4'Y h

-

. .s

;.a

, . tn.
'- ; n .

. .g 4:,

I w
~

i.

. ( '1 g
i~, 3

-

. , +g- - . ... e e s . , , ,
.a..

' , [' f.,c
- .s 4 ;j,

4.+p' ''g -
. |s 1|. "

f, '
i ; -

, p 4
* < ,.. ,,

. u.m > n ,

|' _C'w ,i''
'

Q
** q., ; ;

.,
.

,

a' A , . 3

P

e :. w . . ~

m.\' :e t. < .
.,s n: i :

. yt a* _
. 's- i _ , - .

,
-g.t .v5 a -

#
,

.
- -

.

*

n. _
. - cn

..

,

.-g;'.,,<*-
'

a,-
, . . -,

1, , *~
*

,
. e ;st

,'lm[= l' meter ** WL ,d| Working Levels j2./;i:p; ;, ;
. . :s

5

'* ;4,2~f "; f [

- ff., * *?," ?r;;k ?i' $ i , N' , $ |NQ L_ _s'# ; A'' ' . ?- |, ,

( w- , 2 .Q
*f - b , e,

.. , ., ,

) ,~f., s . j
2 3,. . 7 g;

. - 4 * ' =* ,^

,g (, , ,i.- ,. +

*
.e

~$ $ !;s#'_ ;, ,V'*f ' " *^ N.
,,

' * ~
\~A * A Y' ^4? ,,

. + L.Ab
_

s' ;: s.,



. _. ._m ,,__+,_,_s._ _. * .m. . ._ m a

S

e

'O !

l
.

l

._ _ ,,-

;

',,-
,.v
|,1

_

.

.; f .(0'

|T .,;
.

9
(1

. .
.

l zy L' .;';-

'\~
j:3

*'

.
,

i |=
,

Q .
- . .

~

. . .

b ih .
_ _

_

1
'

- fl': _

; : ,

i i 3' = a o ,
W G D

( $ $ ta

g< y & J o
.

h
- 3 y

3 g io-
.

x J $ E 5| u
= t.c d e

C !9 o a O"'

z

D,

L _ .

-

.



. _ _ . _ _ . _.________.m.___.____.__ . _ . _ _ . _ _ __ _ ._ _. _ ._._._. _ _

.

,

\ . ;
,

. LENVIRONMENTAL SURVEY | LOCATION i 18 .~
.

i .

, , ,

,1 ., .

ny. r..e .. 4 't- [ ", , * 4 4
.

'
a

._

7 -

,e
., p' .q . .

g
''

Pn % T, M. d'*

mma DoseY.
!

4 /; -Date gr.Q',f. G a''' 9_ '5 : IBkE.[ TLD IRadon.' ' RemarksJ ,

@ .J 9;uR/hr M.D. mR/Qtr.x ~

@,y.Df,glm*.' GND! ~ ' ' ' " ~
,. Daughters.-

4
,

' '

WL**-
,

. .
. . .s . .,

,

;, 6/17/78"- 60 90
% r

.

~ 9/26- '85 120
i

! 1/3/79 80 95

. 9/29 75 110

, -

t-
i ]

i

2/3/87 ** 130 Di fficult to reach. Did not carr PIC to site.
--

en m ,knrh. m o<w out survey
. -- a ,4 , ,. ., .oe< u- 4 <-

i
i

|

| \

i

.

.

|
i

f, .

.

*1
,a*|

*
s

T .,i.

i

t
.

. , .
'.

| " -

a
m.

''...} - p, ,e -

,

,

* ~ % - e t,

i
*

.;
. ;f

< ., v
e ,s se.

- - t: f m
" w,su25 .

_ -
' si

,

4 _o
L

- . . ,#r

*

-
- .<|

,q-
- ~ ,

. .n. ' '. , p

i, ,g..q *. g ' .c r1
J T 4 *'&f g,' - < -

* 3 r- *
I .

.'.j
h

,.,,,;Y-
_ j,

r W
.1.-

, , ,
. .c%;,

,, .w .,
, .

'
A / .,.O'p +1s # 'b F

','I.$,,
L s'

, , . , ,, f ;7 3, 3 g a, & F
/# ' _ i' ti,l . * % * i s. . - , i

-

.

t-
~

* i '

2-

'

. s;.g. = , - .a >y - , y ,_ - - ;
,

. ,'

4 - __, 3_ y. , , s -
-

g< . p u. . - , . .,, , , -.
. c, .

Lt

- . . .
g

,

-* . .
r , .

. i :. . . - , . .,,.
.1.4-- .s

G : 3 % %.+ g. <:N,u'' 1 ,< sD
, v;J,%.s,-.' r f

,
e.* t%.<--

pf. . ."
'

;, T; ,(g@: @@;,n ' - > . y W 4. ' .f~ :g n , y-

' ; % .;.. ?
q%

.
,

%a:
..

' '

t,, .

, ,
-o - 4 i. m ,r we .;. . . ,

.
s

* > s .* <
-

, .,, . -m , . w

a . c: ; -s <. ,

P
r . __

h. v . s'[ 'jw'> '
''

, $ d'.,
'

y..,.Y .
'

M* 3 , d L - ' 6.5 +)o em' '? .. c. ..%'I |. n.%p ,- ,, y e e. . s . m . ru . r ,.. u .,i 'a ,, e ri,'# _ gw'I -- I J t
- , g, ;y . kJp. .- j .

w.~ , c ,.
,,

An* , e,

n a .s.s,
.a.

-

.a ce. . .; e.
~

r,fr*ew;,.y:.c. ; .,.g .r q
-

m
.

.%,

- l~
. , a. x.rf,...,,c..a g : p,,.. .x . .m , , . ~ . , _ . . ,.m,u. -c..

.

.
, +s.

3 - . . , n
. . . ,,

' t

N;p,4
, , c,q* '

c..y %. _
*

-
.

im = 1" meter Y; V'J * * g,,f.s iWIf= g, Working. Levels . |r ~
-. , ., , r u *

s . ...,_.c ,e -* j .- u # . - > t

i f ' G;; - W
..

F -

. ., a
n

,s - .. .

. . . , ,, tb'r Ni. .. - hN.,',$ ? f.'
. - + . .w - ,, m; v. s, . ; ., o wm< s. gC r ,. .- ,

. .y r - - ,. .i
.r, - ., .

. a.1 m, < .

h ?.h ;,, |n "If's
bhk[$;5N'h;;N,h.%MNh ..(bbb' $;Mb|fN,h'

b | |- . 2h| w h ,, ~, .|?!/ ~ . - : -.' '**'':'0yj'tAGQh,.''f,.!-'

- N ,$N bbNN[$$5[ M kSkk,.O.N blOMM
__ - _



.

7 ti1 -v| ;F\ :ii: : , e !a i . g i![ ,b ,1 'A b; , |ii,r ;rIiII$6| !:i! !!,f!r V ;-

-

_ .

.

s

.

_ g
-
u

,o
_ .

.

_
_

-

.

_

_

_

_ 0
2

_ #

_ a
_

*

N

_ O

_
I

T

n A
C

_ o 0

L .

_
Y.

-

E *

V

_
R %

U

o S.
"'.

.

_ L
.

A
T_

N

_ E

M_
N

_ O
R

_
I

_ 'V

_ N

E

._
O.

_
.

_
.

.
a ,k \

I . t 5 , t * t,i , i

.' ,i ' . i



/

-
,

# _ 20 _

ENVIRONMENTAL SURVEY LOCATION-

,, , Remarks
i

\,,/e
{; Radon

Bkg. TLD DaughtersGamma Dose mR/Qtr.
-[~~ uR/hr WL** 7 !Date'

'

1m* GND _ ,

. .-

-
N

10 11 -

|6/17/78 I -

10 31 .. ;,
.

9/26 I

13
-

1/f/79 ,_1 L. |.
.

|
-_. _ . , |

5 12 15
-

_

_

9/29
f

-

survey! >

{
(

-

Close out
.

15 14 - . - - -

! 2/3/87
!

--

-

!I,,)
. .

-

,

'

w, 1
-

__

. .

i _

j
--

_
_

_

,# s ;
- _{

- ,,
. . - - -

Aj .

,

.,

_

__

_-,
.

*

. -.

___

%.

E'

| %

t -

\ __

'

A(^) ,
<< .

} 1

\
_

!

_

\ -- ~

'

7
.

_

..

.
-

?

'v/ I , . . .

l .,
'-

,4
+*3 *

-'
~

.. g ~~~ , ,

. ..

k,
.

|'r
,

L__._ -

- rking Level 8- . + .,.

,,, g .

-, - _ . .
, , L = WO, y?! "b ? %.

: '

|y,Q. . .. . . ..

es v:3,f. ;; , .
. ,

,- . ,; ' '; ' 4'

4 ,s. .. Ef,] ' 9 ,yL . % . g g,;
-n, . , , , , , , ~ , .'* ** , , {' f |9, :Q ' * =_ :Iu a ; y *,<,4 yg_ 5 , _,..

'

'
~



W|.' ;YRO } A.. _c"::,t . ' " ^ jm- p.-W ~ -- r SW''~

.: - n,

v.y ; ^,. :;* t \~- ( ). . .,. m

,.
. .(~)

. , , s ,

(J. : ,; ,e , .t ,,

.

[. -#I'fh - E' . . ^EINIRONMENTAL, SURVEY' LOCATION # 20
p; 'gp -

. .

W, W
-

|' .S O.L I D TYPE Soil
*

kgr. > ;- -
s _. ,.. .,.eac 7, , , . ..

k 7
= ^. 226 210 210

,V
.;yr >y.'. E

1

. -;2 3 0 " h .'.m , ;
- 'ugU/g,.. ,; .T Ra Pb Po RemarksDate_ t, ,J ,7f. - - .

.,3 s

.~ ,.2

:.L 4- .

> ,pCi/g5 pCi/g PCi/g pCi/g';
. : @,

i ' . ,
.. e ; . t

/ ,g ;, (10/10/70' ;M I 2.6 f0.15- 'O.01 9.8 1 0 5 1.7 0.1 1.0 0.2 North of road croosing. ~
; - vm -

,

4
,. ,- .c,

(, 442. 01".4'1 0.13 ' 3.6 1 O.4- 1.1 1 0.1 0.8 0.2 South of road crossing
'

,
'

*f.
~

> -
,,

.

kp.;c
. -. ..

~

t, f ;1h/10 ?I 12k.1
'

4i21109 -4 9 1 0.3 1.2 0.1 3.6 1.2 Abovepipebreak)Lineto.#

yf - 6 -- '
'

/ cvapp'. . ' ,% .
17: , ;0.06'i O.03 0.6 1 0.2 0.15 1 0.05 09 0.6 Below pipe break) pond..

'
.

.
,,

% :b ^ %. ,a . -

' ] s2/16/79L i- ' 0.4 ..O.65 1 0.09' 40 3 0.2 0.1 North of road crossing
.

I[ .

3$ ' k O.1 ~0.04 1 0.05 0.5 05' O.2 0.1 Abovepipebreak)Lineto
. / evap-

E' ..*.
_ .

23 'O.53'i 0.04 0.78'1 0.34 0.5 0.1 Below pipe break) pond.'

.-

$ ,, 4

i[. 9/29 - 2.2 'O.11it'O.03 0 38 1 0.07 0.2 1 0.1
,,

ht
R:: 3 :-p-
, .

5 '

E'/3/87
~

0.5010.04 CLOSE OUT SRUVEY2
L
%. i .'1

.;
.

'

,

.:.
~
%, '

-
. , ,

-

p:, _ .. :.:
'

,

vc _ ,

,-
*

P.
.

/ k

. *

w

L{

~ <
;% q

t
"

} ' 4

jq'' . | * ,

1- e, g
# *

* 1 * , = p.-3' - h i .* g : % ., 5
,q

k' aiO ', ' ' ? ? -}}[L;%,;;taf ;;.;:.| .&., , , 0 ih, && ;.. %.
- .| $$''k . , * 2 "y - .

'

* g h'^ sd&J|.- s V z. vX. .
. w: 1 ., .

_

,2' ;,i . i_
, .. . . G , .: -

.a>



- - _a .a - -- . , , . . - , .

|
s .

_

g .r

m
..a g.

/"'' m

\. J

l i

.~

%s-G e|.
.

|
>

ff) Md[j iM
m,..3 %e,, h.~v3ese;-u ,< | '

3
g f uswq

tto,^@f,'}ge:qhjQ33ag':gf!!QQ 'Wh' y e:
e !E .s

j

13 k{jg;g
uwnwgdggya& men.ensyvmg cau

,gsqd$vr
,n

amynwm
h .ig h! f fhk ph f k

fp $ @[M!F$$$$fwj$
~unm

hff '

5'
'

e b6mfd, ma=mer$gp[w$
e-

g a[& yJ 'xF,e$I$?
c

hk d . hMEDb k:/ m, $f$?*'1. ,,
JIAh

y ~ b Y, ,,0
|
,- upt sur -ug

i hair.ca.v k ,.
h?'.?$.: n ~* {%gT khgAg, ytNisaM

*

>% av<
~Q*idr;pQmAQ* pJCl-f!"Mi@{ff;4ffj

.s

a _ w&g%@PhMyFYsSMg& ;
*CWmu~

\

a ,

>=

W
>
CI:

3

O "

f,

<
H ,

,
..

'

- w
= 1

'
O
C2: S .

t g a-

$ D d
m

OO
.

.

, ,
pese



.
.

.

. . . __ ..
.

.@

ENVIRONMENTAL SURVEY LOCATION j) 21 * *

,

, ,. .

4 .
-

,

1 . Date '; Gamma Dose. .Bkg..:TLD Radon Remarks
. .. . . .

''
,

( uR/hr mR/Qtr.- Daughters
" 4lm* GND WL**

,

,

' 6/17/78". 6 3,

,,

'

9/26 5 5

1/3/79 8 6
._

9/29 6 6

x
,

.

2/3/87 8 6 Close out survey

,G
V

2/3/87 501 b S.*d4PLE Ra=2 2 6 = 0. 5 74 0. 04 pCi/gm Close out survey
i

'(,rg . *

iiV
:
y-

-
_.-

, .i

bW
.,m-

+:,

,

g
, . .

4

r"*g$
_4 ,

jw] -

s. .-

,
.

-,
, ,

%

c, >, ,

.

, i:. >. . - .

.,.1

) Ef fvy] +
*

. ,3 =f J.
' '

d t ,tj g. j , i[' 1 )s
,

'
- d D. e , ., Q / J

bJ. e

,
-

s

,
, .

$ w 4

f * , ,

y,
, .

, , .

,t;. .
, .e,; ~

.

,- - ,
_

.+
_

,

,n %s

,.

.~.
1y y

'

O.q y , 37;...
i exgw , in , ,

. .-
. p. . u. - ;g

~-
.

,v.2., , .,-

.

. m. ; s.
. .e. , ,

-
-

<
_ s. . #.,

s;, ,

y; . . .w .
,

,..

! !- * l'm =.1 meter
'

WL = Working Levels'**
_

-- k p.sf N*g
,

k'd d iO 2. = ,, d'

p :y&:!.:.e , ' . _ . "
'- - <-c., . . <

,'u 's. .

T - ~r
,

m *; Aw;;%aggL.
, s *

: r. -
,- ._

,. ,



.

*, i

e

a !

O
|

-

|

|

Jch v4.-
| <n ,o m

h{5h $$. ~f[E
I-''

'I
4

s - pg zjfc '
?' y8 wMi &g4f i

.dm |l
jg|p,

. #y

h$gy
>f f

| c( h .- |D
q s m :%3 gs

t- S
~w . ' zi,n

W . L p s*

N f!!%$w'g;]%
% y$g!

'

O . ggi $i. .

;gz.

%ep%!a:!e s
;; . ," a Haa

YTih,,Qg # rj:I y
I

'

!) j . n,;.,th bD
-

z iw ,

,u
M' I,,e u.f[kf M':!
w ,

if f
|q t -14 ;-' '

o
J

-

>=

LAJ

~
,

-
::3

M

- ..

* O
OJ"

z
-

W
..

z
!

- ,
"

_

1 :: o |

m

i I

, |

|
'

.. .
_ _ .



o j'

'

ENVIRONMENTAL SURVEY LOCATION 8 22
*

'

(- ,

,

/ ,

Date ' Gamma Dose Bkg. TLD Radon ~ Remarks. (j uR/hr mR/Qtr. Daughters
lm* GND WL**

,

6/2?/78- 8 6

9/26 13 13

1/3/79 13 12

i_2/23 9 9

2/3/87 9 6 Close out survey

r"
L)\

( ,\ _ _ _ _ . . _
<

t

\_

.

:1
?

.5

s

t

Q) f
f . g

.

-
'

-
.-

.,

.t
4,

;j> .
' '

-

I''%' =

.

.y
v *,

A. v. ,

r&. ,

%
~ ' '

>

y|s

'a, , ,,

,
-

#

4 -

}

;, . ,. r,e-

l' ' i ...~, '
- +

.
.

_
|J';
*;

L(;y," _
'-

L . -;s ,.. ,

s:p - ' ,-
'

%'
, ., , .j ,

'

'.,

, }+
*

, I. -
,

, ,

-12, a. ,

3. 1
,.

), 1m = l-meter;,, ' ** WL = Working Levels d',-
* '

Uf "' ,' |,'?
Q j y ) <'| } h. . i / 5-P' <,'*:|&"> yf'::< * ,

' . ./
_ .| :7 .Q''*| ;i- * ?.. ? .1i. L %;

' <
.. , ,

^'
t-

Q, ' ;Q % :
-

Q . .

.;U~I :, ,

- _-- J


