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Secfion 1.0

10“

'The average amount of flxed beta-gamna act1v1ty 1n_f*o"

5_on bulldlngs or equipment. should not exceed 5 000. :31,7

o , _F'AC.ILITY' _RELEASB 'SPBCII‘"ICA'I?IOI:I_S_ :

" The maximum amount. of removable (capable of belng re-fia
‘moved by wiping the surface with a filter paper or other

suitable absorbent materlal) beta—gamma actzvmty in.-

'j_dlslntegratlons per minute per 100 square’ centlmeters
. on bulldlngs or equlpment should not exceed l 000.

disintegrations per minute per 100 sguare centimeters .

| vThe maxlmum amount of flxed beta-gamma act1v1ty in -

dlslntegratlons per minute per 100 square. centlmeters'

*t'on bu1ld1ngs or. equipment should not exceed lS 000..
" The maximum amount of removable - alpha act1v1ty in .

~ . disintegrations per ‘minute per 100 square: centlmeters
. on buzldlngs or equlpment ‘should not exceed 1 000.

’ The average amount of - 1xed alpha act1v1ty in dlSlnte—

grations per minute per 100 square centimeters on

R buildings or. equlpment should not exceed 5, 000.‘

The maximum amount of fixed alpha act1v1ty in dlslnte—-~'”
grations per minute per 100 square centimeters on__
bulldlngs or equ1pment should not" exceed 15 000.

: The average and maximum radiation levels: assoc1ated with surface contam1na—

tion resulting from Beta-Gamma emitters should not exceed 0.2 MRAD/hr ‘at 1 cm .

per square cent1meter of total absorber.

Liquid effluents should be Held and checked to insure
that concentrations are less than 10 CFR 20, Appendix B,
Table II limits prior to discharge. Dllutlon will not

' be allowed to reduce concentratlons 1n order. to dlscharge

’_»Alrborne radloact1v1ty ‘should- be controlled at the in-
dividual work sites to insure airborne effluents dis-

charged to the environment are less than 10 CFR 20, Ap-

~pendix B, Table II limits.

'Excavations in which radioaotivity'exiSts shall have the

total activity reduced such that the remaining activity

is not an internal radlologlcal problem and the resulting

dose rates from thls act1v1ty is not an' external radiation
problem _
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" and 1.0 MRAD/hr at 1 cm; respectively, measured- through not more than 7 m11119rams o
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NOTE:

" Numbered Arrows,

(1 e s Hl)

. are -locations of Vert1ca1

Section Views on Page 159
through Page 165 :

Vertical Sect1on V1ews
present Gamma Radiation
Survey Data at 1 foot

from excavation.surfaces.
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Septic Tank

Inlet side about 5' x 5' area-with gamma dose rate being 1 mr/hr .

' A2Efbach,-

1. | AssumeLall'readingé-afé=ffom GOCO

2. Calcu’ate act1v1ty 1n tank u31ng supface source ceomegry

3. .Determlne other act1v1tles u51ng Teledgne Isotope analy31s by

. ratioing their: act1v1t1es to that of ©

"E”=f3/2 S/A where 450 ph/cm2/sec =1 mr/hr

[

D ‘l.mr/hr : i |
s =7u50 ph/ch/sec X 2/3 X A
A

'-=-2s fiz x (22 in)2 x (2.5Y emy? = 23,226 em?

17 _ '1n2 . _ 4 _
'S = 4.5 x.102 h'x 2 % 2 32 x 10n em? x dis x _ mei of 80co -
: cm? sec' 3 ; o 2 ph 3.7 x 10/ dis/sec

S = 0.9% % 10-1 mci 60co & 0.09. 60co

. }s = 0.0 mei, 80, |

From Teledyne Report

A |
60¢co. k.18 x 103 pCi/gn

fl37CS' .. 5.57 x 102-pCi/gm
903y 3.2 % 102 pCi/gnm

I:137 o . -
77 s £ 5.57 x 102 = 0.133
T 4.18 x 102

= 3.2 » 102 = 0.076
4,18 x 103 ‘

[}oc:] : i

. 6OCO 1. x 10~ 1méi,
P es ©1.33 x 1072 mei
80gr, 7.66 x 10-3 moi

163 ~ ATCOR



Viaste Process Septlc Sump :

'fVAfter cleanlng sludge from the septlc sump, the average gamma dose
. rate on the bottom of the tank. was. 0.6 mr/hr . - o

{_The-tank.dlameter ;s;about;three (3) feet.
’~Aggroach | o | | __ |
‘1Il,‘V.Assume all readlngs are from 60Co
'Qi2}1V Calculate act1v1ty in the tank u51ng surfaee soorce geoﬁetfj

'ﬁ53, ‘ Determine: other act1v1t1es u31ng the Teledyne Isotope analy51s - }f:

' 3_by ratioing " their actlv1t1es to: that of &0Co..
4

" .

3/2 S/A_where o - 0. 6 mr x uso ph/cm2/sec v
C ke 1 mr]hr :

270 ph/cmz/sec x 2/3 X A

t

A;—W'Rz = ﬂ’X (l 5)2 ft2 ' (12 1n)2 X (2 54 cm)z_t"'
' : o ft2 § 1n7 :

6 57 x. 103 cm2

'm'_>' :
l |l i .

2 70 x 102 _ph_ x 2 % 6.57 x 103 em? x dis x mei of 80co

n? sec 3 - 7pn 3.7 x 10/dis/sec

S= 1.60 x 10-2 mei, 60Co

T A o
60co . 1.60 x 10-2 mei
137¢cs © 2,15 % 1073 mei
~90sp - 1.23 x 1073 med
185
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Estimate of RadiOaétiQigy in Leaching Field.

Addltlonal samplcs were. takcn in the two (2) leaﬁh¢ng flblds"Q '
in order to: duterane thElP Padlologlcal statuo ' The two_' '
.2y leachlng fields" are about twenty flve (25) feeL wide

" and 51yLy (60} feet Jong The tlLeS are one (1) foot ‘below.
ground. level and wat er iable is. about ten (10) feet below '

.-fground level.__;*'*

' Assuma‘that dlsper°1on of waier from ihe tlles 1s 1n the

pattern shown in tbe dlagram below'.'

e
Slsbsg.and 87 are‘Samplc'_
point locations at depths .
of 1 ft, 4 ft and 7 ft.

"Ji;'__"w,; TABL: 5 e

Soil Sample\ were tdken at the dlstrlbuilon box and far ends
~of each leaéhlng ;1e1d at depths of one (1), four (4) and
seveh‘(7) feet. A water sample'was.also collected at the

water table.

.The water was analyzed and was determined’td be less than or
equal to 1.5 xv10f7~ﬁpi/ml counted as equivalent to,StPQntium:
90 and gamma isotopes by an independent laboratory. Table 1-

contains results of soil contamination:

186
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'.HTablé 1

~ Leaching Field Soil Analysis’

‘Identification

o]

cab0

A (pei/gm)
| estad

- Csl37 

ﬁ;Soufh Field

end

‘iDistribution box | -

202w % 207)
C19.53 x 1072
. 2}7E:X1l0'l X

3 x 1072
1.22 x 1071

9.78
x 10-1 |

'8.756

'.2@36

xflo*lfiﬁ
x 1071 |

0
40,

.08 -

lSouth Field -
Far End

L

3. 79.%10-1 | 3,
1 |
2%

10-2
2072

[INEY [u
w |+
~3 O

L x1071
1072

;0*2’ .06

2.28
",” X

X;IOO'

3XQ100T<;1T:
1002 | <o
Ax IC’2-» ;

£0 .

08 |
08 <

WNorth Field

Distribution box

yu

S 2x
.27

1072,

x 1072 |

x-lO“Zi;:

10j2;'A’
'leQA
1052

oo e

!

w - o

x 30710 |
v 1071

-‘10—1f

<.
fO:

<0

08
.08.

:-end
North Field
Far End

R N N N IR

5.30
2w
S 6.76 % 10-2 |

10-2

x 10-2"

10-2
1072

Moox o Ix o xR
w0

H o R E e w E | E

=N

dw w o wiw wiw jw s
»

10—2_

o W~

pS
X 100'
x 1o0-%
1o

< 100

2.

<0

;1
.1

*Average

0O
O
-

% 10-1

2R A< <
1

'NA

1.09 % 10-1f w.u6 x 10-2

= [(W+ D) (L +D) (D) x 2
= 34! % 69" x 9' x 2 =
5.1 x 10% gm/ft3

= VP |
= 4.22 x 10% £t3 x 5.1 x 10% gn/ftd = 2.15 x 10°

.22 x 104 ftd

187

The estimated contaminated volume is calculated below:

9.

gm

x 10772

& S N

OSf?Q.f
,223flw

08 |

os |

SR o s e e >

| gpso




,'ngh Level Lab Countlng Room .

This contamination occurred through cross- contamlnatlon  That is, .

. the leakage entered the earth via the vall penetratlon through the L
‘ footlng from the South: Corrldor leaks. S .

- 'It is reasonable. to expect the same ratio of act1v1ty to be present;p}*'
“v_-ln thls excavatlon as’ that in the South. Corrldor . : ,

o The concentratlon at the 8 foot depth is about

60co 3. 47 x 10-4- ,ac1/cm3
l37Cs 1 7,12 x]O 4 ,Acllcm

:The contamlnatlon folloWed the wall footlng down probably to 15 feeti _
and appears to be within 2 feet of ‘the foundatlon.3 The_d;men91ons e

of thls contamlnated volume is:

| L -y along wall
W - - 2! out from wall’ ISR
Dg‘_ - _'7' present ‘depth: 8' to 15' o

= 4" x 2" x 7' = §6 £43 op 1.59 x 105 cm3

- 3.47 x 10- 4,«c1/cm3 x.1.59 x 106 cm: 3

552 4ci or 0.552 mei, 5°-c°,_» |

- 7.12 x 104 aci/em3 x 1.59 x 106

- 1132,4c1 or 1.132 mci, ‘37cs

B
' "

Other 1sotoces w1ll be minor.
5000 _’ 0.552 mci
137cs - 1.132 mci

196

ATCOR



- Estimated'Quantitz of Activity Remaihing in the South Corridor |

‘Results of soil samples taken in the excavation .were mathemati-
‘cally averaged from a depth of. twelve (12) feet’ to a .depth of -
eighteen (18) feet directly below the area in which the "B Waste"
-system had. falled These averages are contained in the following-
*Qtable ‘ T - S

 _Average concentrations in earth from twelve (12) feet to elghteen
. (18) feet within four (h) feet of the clean out. in the south
f'corrldor excavation.

'Isotoge : V*A, Concentration {(pci/gm)
SlMn 4.57
60co 28,4
13kcg - 2.51
137cs - 106.2
657n ~1.33.
. 908r 2.30

 The volume estimated to be conLamlnated at concentrations 11>ted
~in the above table is sixteen (16) feet length by six (8) feni
width. by six. (6) feet depth
V= 16" x6' ¥ 6' or 576 ft’

With a soil dencity of 5.1 x 10” gm/ft3, “the resultlng act1v1ty
' remaining 1s contained in the fol]ow1ng table.

Estimated -activity in. south corrldor

Isqtobe. ' A (m01)
ShnMp S . 0.13
60co - | : 0.8Y
13“Cs S ’ 0.07
137¢s C . 3.12
657n o 0.04
90sp | | ~0.07

o

*Data on Page 224 - 230 is 4 feet from cleanout. Reported sample concentrations
are averages of 10-18 samplings for each of 3 sample locations; 1) 4 feet quth
of Cleanout, 2)- 4 feet South of Cleanout and 3) Center of C1eanout
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pathwaYS.' Because of the current commerc1a1 value of the IRL fac111ty,:

it is extremely unllkely that early 1ntru51on 1nto the contam1nated 5011_‘

'_W1]] occur, probably not. w1th1n the next 10 to 20 years ~ The photon

3714

dose rate will decrease to. ‘about 50%: and 30% of its current value at theia?

end of these t1mes respcctlvely At the end of about 50 years ‘the max1-f*fj'

mum. surface exposure rate observed in the excavatlon will have dccrcased*'

These considerations. clearly demonstrate that no potential external radla-‘

'-rtlon dose pathway 15 likely to- cause the exposure of any 1nd1v1dua1 1n

sion may- be assumed to be delayed by 50: years Slnce the contamlnated

soil- w111 be burled under 10 to: 12 feet of uncontamlnated 5011 and a con-

_crete floor and . located under a building of con51derablc commerc1al value,

intrusion w111 be extremcly unllkely durlng thls ‘time framc -S1nce con—

~ to 8. 2 x 10"? mR/h (i.e., 718 m rem/y). The average exposure rate within -
 the excavated hole shown in Ref, 8° w111 have decreased to about 0. 01mR/h.j:,_"

~ excess of 0.5 rem to the. whole body. in any- one year prov1ded that 1ntru433f

tinuous exposure at the surface of _maximum contamlnatlon is unllkely undcrxj -

' any circumstance, 1t,need-notube assumed that 1ntru51on is delayed at all.

Use of Contaminated Soil as Building Material

‘The contamination remaining in the. South Corridor excavation

" is fixed to soil comprised primarily of sand and smaller amounts of clay;
- it would rot be conSidered,as building material. Certainly, it is in- -

.conceivable that any one would purposely dig 10 fcet below the surface

of the ecarth to obtain this material; If surrounding materials in the

-area of the IRL facility (e.g., gravel or sand) were to be used as

bulldlng materials in the future, light‘contamination uould be possible.

Such bu11d1ng materials would not be expccted to contain more than 1%

bv weight of contaminated soil. The NRC dose pathway, however; suggest

_thc use of the contaminated soil dlrcctly as building matcrial. The

most likely use of the contaminated soil would be as eand in concrete

()

or-concrecte blocks. Normal concrete _contains 1 part cement, palte
sand, and 4 parts stone so that to a first appxoxlmatlon the current

contamination would be diluted by the factor 2/7 or 0.286. Closec to

energy spatial equilibrium would be achieved at the surface of concrete

241

Such considerations are included in the pathway analyses rcquested’by the
NRC. o - |




