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John D. O'Toole '
~TT T Vice President ‘

Consolidated Edison Company of New York, Inc,
4 Irving Place, New York, N Y 10003

Telephone (212) 460-2533 :

o
Letter No. 81-38
March 1, 1981

Re: Indian Point Units 1&2
Docket Nos. 50-3, 50-247

Mr. Boyce Grier, Director
Office of Inspection and Enforcement
Region I '
U.S. Nuclear Regulatory Comm1351on

631 Park Avenue '
King of Prussia, Pennsylvanla 19406

['A

i Nucteag
REGH
COMM 1SS :oal"“'

Dear Mr. Grier ' !
Enclosed are two copies of the semi-annual effluent
release report for the period July l 1980 to December
31, 1980. \

Enc.

6 Copies to: Mr. Victor Stello, Jr., Director

Office of Inspection and Enforcement

c/o Distribution Services Branch, DD,ADM
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

i

1l Copy to: Mr. Harold R. Denton, Director (
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, D.C.: 20559

1 Copy to: Mr. Ted Rebelowski, Resident Inspector
U.S. Nuclear Regulatory Commission
’ Box 38 ‘

Buchanan, New_York 10511 - C /42
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‘FFLUENT AND WASTE DISPOSA‘

(
SEMI-ANNUAL, REPORT

' [
3rd + 4th Quarter, 1980

¢
[

I
FACILITY: Indian Point Station 4

\ . . |
LICENSEE: Consolidated Edison Company of New York, Inc.

!
|

This information is provided in accordance with the requirements

of Regulatory Guide 1.21. The numbered sections of this report
reference corresponding sections of the subject Regulatory Guide,
pages 1.21-10 to 12. The Power Authorlty of the State of New York
has chosen to issue a separate semi- annual report. The Semi-Annual
Effluent and Waste Disposal Report for Indian Point Units 1 and 2
covers discharges for the third and fourth quarters of 1980. The
liquid discharges have been proportloned to Units 1 and 2 based on
the total volume of site waste processed at Con Edison. The air-
borne releases are for Units 1 and 2 only

A. Supplemental Information

|
I
1. Reqgulatory Limits . :

Indian Points 1, 2 and 3 are. presently subject to spe01f1c—
ations on radioactive waste releases that are set forth in
Sections 2.4 and 3.4 of Appendlx B to Docket's 50-3, 50-247,
or 50-286 entitled "Environmental Technical Specification Re-
quirements for Once-Through Coollng" (ETSR). The "percent of
limit" reported in Table 2A of thls document, is the percent
of the applicable quarterly llm}t specified in the ETSR.

2. Maximum Permissible Concentrations

. . . . |
Ae Fission and Activation Gases

The quarterly limits for those specifications stated in
the ETSR have been used to calculate the percent of tech-
nical specification limit.' The isotopic concentration
values as reported for elevated releases (Table 1B) and
the isotopic concentration'values as reported for ground
releases (Table 1C) are used in conjunction with K, L, M,
N, values found in Table 2.4-5 of the ETSR to determlne
the K, L, M, N values for Unit 1 stack releases and Unit
2 vent release points respectively. The K, L, M, N val-
ues represent the gamma—beta dose factors.

bs&c. Iodines and Particulates
|
The applicable quarterly limits for Iodine-~131 and par-
ticulates with half-lives greater than 8 days in Section

2.4.2.b.3 of the ETSR have'been used as the maximum per-
. |

I
|
|
|
r



i
I
|
\
\
I
\
I

|
missible concentrations for the purpose of'calculating
the percent of technical spe01f1cat10n limit in Table 1A
of this document. |

d. Liquid Effluents

|

|

All liqu1d discharges fromllndian Point are made through

a common discharge canal w1th a minimum of 100,000 gpm dil-
ution water. The 1sotop1c|content, excluding tritium and
dissolved noble gas, of continuous and batch mode discharges
for each calendar quarter have been added, and a weighted
average fraction of MPC has been calculated for this iso-
topic mixture as describedlin 10CFR20. The percent of app-
licable limit reported in Table 2A of this document is the

percent of MPC concentratlon of the time averaged diluted
concentration for each calendar quarter.

The third and fourth quarter continuous releases are for
Units 1 and 2 only. The batch releases discharged through
the common site processxng facility have been apportioned
according to the volume transferred from the respective
units to the processing fac111ty.

The tritium limit has been' established in the same manner
as the other isotopes in liquid effluents.

Since there is no limit stated for dissolved noble gases
in 10CFR20, we have adapted the conservative MPC of 2X10°
uci/ml as suggested by K. F. Eckerman.

L

Average Energy '

The average energy (E) of the radlonuclide mixture in releases
of fission and activation of gases for the third quarter was
EY 3.89 E-2 Mev/Dis., and- E‘P of 1.50 E-1 Mev/Dis. The corr-
esponding values for the fourth quarter were EY 2.40 E- 2 Mev/
Dis., and EP of 1.58 E-1 Mev/Dls.

Measurements and Approximations‘of Total Radioactivity

. . . . |
A Fission and Activation Gases

Analysis of effluent gases has been performed in compliance
with the requirements of Table 2.4-2 of the ETSR. 1In the
case of isolated tanks (batch releases) the total activity
discharged is based on an 1sotopic analysis of each batch
and the volume of gas in that batch corrected to standard
temperature and pressure.
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Vapor containment ventilation discharges have been gener-
ally treated as batch releases. At least one complete
isotopic concentration analysis of containment air is
performed per month and this is applied to a gross anal-
ysis of the ventilation air performed prior to each dis-
charge. This information is combined with the volume of
air in each discharge to calculate the radionuclide com-
position of these discharges.

i
The continuous discharges are based on the isotopic con-
tent determined from weekly samples of ventilation air.
This information is combined with total air volume dis-
charged by this route. The accumulation of batch and
containment ventilation releases is then used to deter-
mine total discharges. |

, |
Iodines and Particulates

Iodine-131 and particulatetreleases are quantified by
collecting a continuous sample of ventilation air on a
potassium-iodide impregnated activated charcoal cartridge
and a glass-fiber filter paper. These samples are changed
weekly as required in Table 2.4-2 of the ETSR, and the )
concentration of isotopes found by analysis of these sam-
ples is combined with the volume of air discharged during
the sampling period to calculate the amount of activity
discharged. |
For other iodine isotopes the ratio of each isotope to
Iodine~131 is determined for a monthly 24 hour sample.
These ratios are then. used, along with the total monthly
discharge of Iodine-131, to calculate the amount of these
isotopes discharged in thlS monthly period.

!

Liquid Effluents

1

A proportional comp031te sample of each batch discharge
is taken and an isotopic analys1s is performed in com-
pliance with requirements spec1f1ed in Table 2.4-1 of
the ETSR. This isotopic concentratlon data is combined
with information of volume' d1scharged to determine the
amount of each isotope dlseharged in the period.

Samples of continuous discharges have been taken and an-
alyzed in compllance with Table 2.4-1 of the ETSR. This
concentration data 1is comblned with the volume discharged
to calculate the total activity discharged.
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| - . A
Number of Batch Releases
- i o l‘u '

Total Time Period Batch Release
(Mino) Q ‘ ! :
\ , |
vy [ Ao
Maximum @ime'Périod Batch Release
(Mino)( ' ) i l “ L !
. o
Average Time’Périod Batch Releases
{Min.) tl ‘,1\ | '
' i ) .
' I |
Minimum Time'P%riodlBatch Releases

o ot

'Average Stream Flow (cfs)

1

b. Gaseous '
_— |

Number of Batcb Releases
p

1| !
Total Time Per?od-Batch Releases
(Min.) !

|
i

Maximum Time'Périod Batch Releases

(Min.) ! *l \
. I '
Average Time Périod Batch Releases

(Min.) J‘

Minimum Time Périod Bétch;Releases
(Min.) ‘
Sy

Pt
6. Abnormal Releases
a. Liquid - None

b. Gaseous - None

'

o Coen L ): .
A A
.“' ; : o ‘
L1980
) ’ ‘———l‘ ’
L Co
3Ed‘Qtf.w;;._4th Qtr.
[ ‘ lll;l‘l‘ | i
| ! Co '
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59 | 50
6,340 foi, 7,469
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360 ..1900
. o
107 1149
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37 b 38
8,870 9,327
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560 510
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|
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, !
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Second Half'-
' |

|
\
!
|
1
!
1
!
|
)
!
|
\
|
|
|
|
\
r
u
|
|
|
1
\
I
|
|
!
|
I
c
|

|

1980



.

. TABLE 1A'
|

EFFLUENT AND WASTE DISPOSAL SEMlANNUAL REPORT ( s )

GASEOUS EFFLUENTS- SUMMATIION OF ALL RELEASES

1.21-14

Uqut Quarter Quarter Est. Total
' 3rd Len Error, %
(A, Fission & activation gases ¥ q
i. Total release Ci 3.22 E+«3{ 451 E«3] #5,0 En
2. Average relcase rate for period uCifsec | .05 E+2| 567 E+
3. Percent of Technical specification limit % 8.30 E+wl| 1.07 En
B. lodines !
1. Total jiodine-131 Ci 8.83 E-3| s5.52 E-3] 5.0 E«f
2. Average release rate tor period uCifsec i1 E-a| 69 E-4
3. Percent of technical specification limit Y 6,72 E-1| 5.30 Ea
.
. C. Particulates |
- —
1. Particulates with half-lives >8 days Ci 9.20 E-u]| 1.27 E-3] 4.0 Ea
2. Average release rate for period uCifsec | 1.ax E-n] 1.60 E-u
3. Percent of technical specitication limit o 6.72_E-1] 5.0 E-a
4. Gross alpha radioactivity g Ci vy B (b5t E-7
D. Tritium o
1. Total release Ci 8.78, E-1] 1.47 Ew] .0 Ea
2. Average release rate for period uCifsec 1.0 Eaf 1.85 Ea
3. Percent of technical specification limit % : :
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TABLE 18

[

@ ~s7E DISPOSAL SEMIANNUAL @PORT (

I

1980 )

. I P
. EFFLUENT AN
B I ;’ , . . 1
GASEQUS EFFLUENTS—-ELEVATED RELEASE -
i .
o CONTINUOUS MODE BATCH MODE
) ¢ ] 4
Nuclides Released . Unit Ouzﬁcr Qu;rhmr Quarter | . Quarter
1. Fission g&xs"cs | ‘ /
I , . ]
. ! . ‘ ! .

' krypton-85 - .| Ci 268 Ew| 3.53 Ew E . E

’ krypton-85m | | Ci s E-f 535 E-2f . E [\ . E

‘ kiypton-87 L ] Ci 2.08 E1 E 1\ k]l \. E

‘ krypton-88 N ' Ci . E . . E '« _E '\ E

‘ xenon-133 L - Ci 5.36 E+2| 7,35 E+«2| .0 E \ E

' xendn-135 L Ci 3.0 E-1f 8.77 E-2] .- E AN
xenoii-135m | Ci . E E E]l .\E
xenon-138 . | Ci 750 Eaf ..  E. -E \ E
© xenon-131m | Ci 1.27 Eal 362 Ea E \E
xenon-133m ] Ci 6.15 Lw] 5.27 E E {3
- ' Ci B E E\ R

' . ' Ci . E . _E E\ E\

i Total for period’ Ci s.62 Es2| 133 E«3 E E

: 2. lodines - | : A » |

n !

| iodine-131 B ] Ci 2.66 E-3] 7.6 E-lo\ E . E

_iodine-133 I Ci 7.9 E-3] 180 E-81 N\ E S\ E
iodine-135 L Ci - 3.48 E-3f 3.86 E-3] . N\E “E

. Total for period * Ci 133 E-2f 476 E-3] . E EN

| 3. Particulates ‘

I X \\
strontium-8Y | Ci <5.95 E-6|€6.16 E-6 ' E . E
strontium-90 1’ Ci <1 E6f<r3s E-6[V. E P\ . E
cesium-134 B Ci bso Ews| saw E-sf\. E T\, E-
cesitn-137 o C: 166 E-uf 132 E4\ E \. E
barium-lanthanum-140 Ci 3719 Es[{s.en E-sf \ E \ E
1-131 P Ci 608 E-s| 216 E-s| .\ E A E
Co-58 ! Ci 1.69 E-uf 233 E] L\ E .\ E
Co-60 i Ci. 16 E-bfamy Eaf U\ E .\ E

f Mn-5h ! Ci 658 L-6| 2.60 E-6] . VE \F.

‘ Cr-51 - el 6.2 E-6f 1.28 E-5 \ \

_Fe-55 _ c1 122 B5| 9.62 E-6 \ \
P-32 ct L. k6] 5.9 E-6] \ \

i N1-63 ’ i c1 6.2 E-6] 4.0 E-6 \ l

' 265 n el 116 E-6] 9.61 E-7 \ \

' co-5T, i 1 ; 7.86 E-7
. ! |

!
i
I
|
!

i
|
I
|
I
| § |
Blank boxes indicate! r

. .
adionuclide not detected,

.
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TABLE 1C

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT ( 1960 )

GASEOUS EFrLUENTS —GROUND-LEVEL RELEASES

t

e e e s s <8 £ ek T capP SR e b i cnim

1 CONTINUQUS MODE - BATCH'M‘ODE
, ] . 3rd < - kth _3rd lth
Nuclides Released p ! Unit Ouanev Quarter Quarter Quarter
| ) . +
—
i ]
4,
0! '
I'. Fission gases 4 [
| B + I
: T - ‘
' krypton-85 c Ci "4.39 Es1| 5.93 Es2! s.58 Eio| 1.5 Ewu
" krypton-85m , Ci 3.33 Ew ] 665 E-1] 3,00 Ewf 1,39 E-
" krypton-87 ;! Ci 1,53 k] ueo E-1] uos Eal 12u E-2
~ krypton-88 . Ci sy Ew] 1,06 Esof 3.09 Esof 1,18 Ea
xenon-133 o Ci 1.58 E+3| 1.65 E«3 | 8,57 Es2) 9,32 E2
xenon-1 35 .| Ci 2.80 bk uar Eswof 3.8 Eal u.32 Ew
" xenon-|35m L Ci 2,3 E-1| 1.28 Ew | 2.21 E«w . E
xenon-1 38 L Ci 2.07 E+ . E 2.58 E-1l 2,13 E-2
" xenon-131m P " Ci 2.92 Eaa]| 1,50 Es2] 258 Ew| 3.28 Ew
' xenon-133m P! Ci 1.09 L« 9.85 E+o| 126 Ea 1.08 Ea
" xenon-137 l Ci 2.17 En k E 2.0y Ea
‘ Y Ci . E E . -E . E
" Total for period * Ci 1.73 B3| 2,81 Ev3f 9.25 Ew2} 9.66 Es2
i
2. lodines Vo
{ .
' jodine-131 ! Ci 6.17 E-3| uveo E-3 E E
' ijodine-133 . Ci 9.00 K| o.79 E.u \ E™> \ E
“iodine- 135 L Ci Ay Eay| was Eaal .0 E . “E
Total tur period ! Ci 1,56 E-21 100 E-2 E E
{
}
3. Particulates .
|
"strontium-89Y | Ci <3to Faolm B . k . E
“strontium-90 ! Ci <o Eer sy BE-rfy .k \. E
“cesium-1 34 3 Ci - 150 E-sf o1 Es|\o  E \. E
“cesium-137 ;! Ci b2 E-s| 7.3 Los| \ E \ E
"bardum-anthanum-140 " Ci Lo B [Gone Eos ALK N\ E
'1-131 ! Ci 9,99 b-6| nnrs Lbos A E R
'Ca-58 ! Ci S0 Lis Lot ks i ¥ A E
' Co-60 P! Ci o ks am E-s Vb \ E
"Ma-5h | Ci 3.5 E«o| 1.3 E6f- . \\E \E
Cras1 ' 1 3 B 876 Be6 \ \
Fe-55 ' c1 7.00 E-6| 2.68 -5 \ } )
P-32 l ci 2.9 E-6| 2,79 E-6 \ : \
‘N1-63 | c1 1,03 E-5 | 5.3 E-6 \ . X
Mo-95 ) c1 5.20 E-7 \
! {
? )
I . |
' \
. |
i ‘o
.
: r |
3
Blank boxes fndicate| radioniuclide not detected, ! B
! | .-
| T
i - |
[ k . '
| 1.21-16 |
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TABLE 2A
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT ( 19e0 )
o LIQUID EFFLUENTS- SUMMATION OF ALL RELEASES

| . Unit Quarter Quarter Est. Total
3rd 4th Error, %
A. Fission and activation products 4
1. Total release (not including tritium, ‘ .
gases, alpha) ' Ci 1.58 E-1| 4,13 E-1{+2.5 Es«
2. Average diluted concentration ‘
during period - | uCifmt | 3.89 E-10| 2.85 E-9
- 3, Percent of applicable Timit % 3.s7 E-3] 8.96 E-2
B. Tritium '
1. Total release "Ci 6.33 E+1] 7.46 Er1j+2.5 E+1|
2. Average diluted concentration b
during period uCi/ml [ 1.ss E-7| 4.91 E-7
3. Percent of applicable limit "% s.18 E-3| 1.63 E-2
- C, Dissolved and enlm‘ned_gascs 1 . o _
1. Total release 'Ci 3,80 E-3] €02 E-3]+2.5 E+]}
2. Average diluted (.()ncenlrallon ' )
* duning period uCi/mli 9.35 B12| 396 E-13
3. Percent of applicable imit % 467 E-6] 1.98 E5
N
D. Gross alpha rndloactm(y '
[ 1. Totalrelease [7C K2a E3K1.27 E- 3gf+2.5 En}
u
|
E. Volume of waste released (prior to dilution) liters 2.43 E+7| 157 E+7ls1.0 Esn1
F. Volume of dilution water used during period | liters 4.07 En2yf 1.51 Bnyser.0 Enr

1.21-17




TABLE 28

- LIQUID EFFLUENTS

EFFLUENT AN’WASTE DISPOSAL SEMIANNUAL EPORT ( 1980 )

, bl CONTINUQUS MODE BATCH MODE
—— T T , Ird ath Ira |4tk
Nuclides Released o Unit Quarter Quarter Quarter . Quarter

' . : { ) .

1 strontium-89 o - Ci <9.12 E-4}<a.05 E-4 |<1.99 E -4|<5.49 E-4

Ustrontium90 . Ci <1.23 E-a|<1.30 E-4 K139 E -4i<5.40 E-4

P cesium-134 ey Ci 1.21 E-3] 102 E-2| 4.93 E-3] 3.12 E-2

' cesium-137 O Ci 2,38 E-3] 122 L2 104 E-2]' 5.03 E-2

' iodine-131 L Ci 1.98 E-3| 865 L:3 ] 2.09 E-2{ 1.98 E-3

cobalt-58 ' Ci 1.56 E-3! 187 E-3.| 4.58 E-3] 1.34 E-
' cobalt-60 o Ci 289 E-3| 119 I+3,] 2.45 E-3}i3.80 E-2
iron-59Y | Ci 4,34 E-3} 318 b3 300 E-4) 7.25 E4
zinc-65 Ci 3,92 b-3) 2.62 -3 | 2.43 L-4| 8.66 E-4

' manganese-54 o Ci 1.37 E-3] 3.20 153 ] 5.54 E-4f 6.6 E-3

" chromium-5| L Ci | s.c? E-3f 124 E-2] 2,32 E-3} 971 E-3

[ . | . .

I zirconium-niobium-95 Ci 2.48 E-3| 240 E-3| 240 E-4] 9,74 E-4

' molybdenum-99 1 Ci 1.00 E-2] 731 E-3| 123 E-3] 2.88 E-3

" technetium-99m Ci 8.02 Ii-4] 655 L-4] 1.29 E<4] 3,86 [-4

1 bariwm-lanthanum-140 Ci <5.83 E-31C9.77 E-3 K123 E-3j<4.42 E-3

v cerium-141 | Ci 8.49 L-a] 1.35 k-3 330 I-4] 2.32 b3

i co_alum-IJG | Ci . E . E 1. 22 E -4 . E
T Iron=55 | Ci 4.56 L-2f 135 -2 1,92 E-3] 1.715 k=2

nickel-63 o Ci a.56 E-3} 270 E-3| 122 E-3] 2,33 E-2
- phosphoroug-32 L Ci 6,93 E-3] s40 L-3] 7.23 E-4]>2.48 -3
cobalt-57 C Ci [ E . E 3,77 K4
unidentified o Ci E [} . E | E

© Total for period (abowve) Ci 1 1.04 E-l[ 9.73 E-zl s43 E-2] 3.3 E-

' |

© xenon-133 o Ci 1.34 E-3f 1.72 E-3] 114 E 3] 3.06 E-3

© xenon-135 | Ci 1.16 L£-3| 8.30 E-a| 156 E -4f 4.06 E-2

1.218
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TABLE 3

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT ( 138 )
SOLID WASTE AND IRRADIATED FUEL SHIPMENTS

|
\

A. SOLID WASTE SHIPPED OFFSITE FOR BUF?IAL OR DISPOSAL (Not irradiated fpel)

‘ 3rd6t Ten %tr. Est. Total :
1. Type of waste I it mont . Est. Tota
ype | un Period Error, %
a. Spent resins, filter sludges, evaporator ! nr 3.19 E ,
bottoms, etc. I Ci 9.79 Ex1 | 1.0 E+2
b. Dry compressible waste, contaminated | m 1.68 E+2
equip, etc. L Ci 3.5 Ea |0 Ese
€. Irradiated components, control | ‘m’ E
rods, etc. | " Ci E E
d. Other (describe) | m’ E
| Ci E E

2, Estlmate of ma|or nuclide composition (by type of waste)
|

137

a. . 41 9% #1.0 Ew
- Cos” ; 21 % 31,0 o2
¢-13I' , A 1.0 Er2
. ___Co® ,' 19 1.0 [
. I].31 Sh Po)s, m@ : 13 % 1,0 Ee2
b, Samo as "a" . o, [5
i % E
L % E
‘ % E
d. ‘ % E
o E -
Wi E
3.  Solid Waste Disposition 1
: : , )
Number of Shipments Mode of Transportation Dezstination

19 Truck | Barnwell, 8.C.
: 1
8. IRRAD!ATED FUEL SHIPMENTS (Dlsposmon)ll

* Number of Shipments Mode of Transportalion Destination

None

|
|
|
|
[
I
[
[
|
[
|
!
J
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o
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1.21-19
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RADIOLOGICAL IMPACT EVALUATION

Doses from noble gas immersion, inhalation, ground deposition,
and vegetation ingestion were evaluated for the nearest resi-
dence likely to be occupied in the critical sector for éach
pathway and were combined to provide a conservatlve '
determination of the maximum individual off51te radlatxon

dose from these pathways. Doses were also evaluated for an
individual ingesting milk and meat from alcow ‘located about

8.9 miles to the ESE. 1In all cases, these evaluations were
performed using the models presented in Regulatory Guide 1.109.
Noble gas releases were considered to be either batch or con-
tinuous, while all iodine and particulate release were '
considered to be continuous. For the purpose cf analysis, noble
gas release from containment pressure reliefs and purges were
treated as a continuous release, because bf the large number of
such releases. Other releases (e.q. gas decay tank releéases)
were considered as batch and were evaluated using actual meteo-
rological conditions ecxisting during the rclease period.
Continuous releases were evaluated using averaqe meteoroloalval
conditions based on the six month release pcrlod Estimates of
relative deposition per unit area were obtalned from the
numerical approximation presented in the NRC computer program
X0QDOQ for ground releases. Values of atmospherlc dispersion

- factors (X/Q) were computed using the Sagendorf straiaght line

air flow model, assuming a ground level release, and the
subroﬁtlne POLYN (from XOQDOQ) for computlng standard deviations
in the horizontal direction ( #') and vertical direction (63 )

~ '

Integrated doses for the population withih,SO miles of Indian
Point from gaseous effluents were computed based on linear
interpolation of 1970 - 2010 population data contained 1n the
Indian Point Unit No. 3 FSAR.

b
! 1

NUREG-0017, "“Calculation of Release of Radloactlve Materials in
Gaseous and Ligquid effluents from Pressurlzed Water Reactors",
assumes an annual release of 8. OC1/yr of Carbon 14, Therefore,
to be con51stent with NUREG-0017, :a release of 4.0 Curies of
Carbon-14 was assumed for the six month perlod in addition to
the radioactive materials measured in lndlan P01nt aaseous-
effluents.

i

1
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Indian Point Units 1 and 2

RADIOLOGICAL IMPACT ON MAN

T o ' - T _(Reference regulatofy/g;ide 1.21, page 12)

A, Maximum Individual Doses

 pathways v Total Body Skin Thyroid ‘Bone
(Gaseous) (mr) (mr) (mr) (mr)

Noble Gas Immersion

a) Batch Releases .108 ' .270 N/A N/A
b). Continuous Releases .264 .938 N/A N/A
Inhalation* 4.10x1073 N/A 5.03x1072 1.89x1072
Ground Deposition 5.30x10"3 6.22x10"3 N/A N/A
- Milk Ingestion* - ~ 3.73x1073 N/A 1.13x1072 1.74x1072
T Meat Ingestion*** 5.71x10~4 N/A 6.10x10~4 ©2.85x1073

Vegetable Ingestion*** 1.74x1072 WA 9.63x1072 8.62x1072

*  Infants are critical age group
** Adults are critical age group
*** Cchildren are critical age group

Pathways - .
......... (Liquid) - - - - - - - . _ . Lo Sl S

All ' : See Attached "LADTAP" brintout
' Attachment I-

N/A = Not Applicable
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B. Population Doses

, Pathways
o {(Gaseous)

Noble Gas Immersion
a) Batch Release

b) .Continuous Release .

' Inhalation

Ground Deposition
Totals

Pathways

iquuléi

All

*

Total Body

(man-rem)

5.10

11.80

.18
.12

17.20

See attached
Attachment I

C. Average Doses to Individuals

.\Lah Liquid-Total Body

1.56x10~4mr

2. Gaseous-Total Body

9.05%x10"4mr

Thyroid
(man—thy201d rem)
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* * * AS LOW AS REASONABLY ACHIEVABLE * *
ADULT DOSES - . >
DOSE__(MREM. PER.YEAR. INTAKE) B
PATHWAY SKIN BONE LIVER TOTAL B0DY THYROID KIDNEY ~ LUNG GI-LLY
FISH : 1.66E+00 2.96E-01 2.05E-01 8.51E-03 6.33E-02 2.23E-02 2.03E-01
o INVERTEBRATE 8.89E-02 . ... 2.54E-02 ... 9.94E-03 ... 6.92E-04 __ _  3.57E-03 ... Y.22E-02 . . . 3.44E-02 R
ALGAE 4,18E-06 2.93E-07 1.85E-07 1.07E-08 1.29E-08 9.96E-09" 4.85E-07
DRINKING _ 6.65E-13 1.08E-12 9.56E-13 2.49E-12 7.02E-13 6:63E-13 7.64E-13
SHORELINE 9.38E-04 8.01E-04 8.01E-04 8.01E-04 8.01E-04 . 8.01E-04 8.01E-04 8.01E-04
o SHIMMING 6.0 1.15E-05 . ......1.15E=05__ . .| 1.15€-05 ... 1,15E-05 . . 1.15€-05 .. ....1,15€-05 _ = 1.15E-05 -
BOATING 0.0 1.15E-05 1.15€-05 1.15E-05 1.15E-05 1.15E-05 1.15E-05 1.156-05
TOTAL 9.38E-04 1.95E+00 3.25E-01 2.16E-01 1.00E-02 6.77E-02 3.53E-02" - 2.38E~01
e e JISAGE_CKGZYRSHRZYR) ... DILUTION ..  TIME(HR) . . ... ... SHOREWIDYH FACTOR=0.2
FISH- 21.0 5.0 25.00 . :
INVERTEBRATE 5.0 5.0 25.00
ALGAE 0.0 5.0 25.00
. DRINKING 0.0 500.90 112.00 R
SHCRELINE 50.0 5.0 1.00
SWIMMING 50.0 5.0 1.00
BOATING 100.0 5.0 1.00
TEENAGER DOSES
DOSE__(MREM PER YEAR INTAKE)
PATHWAY SKIN BONE LIVER - TOTAL BODY THYROID KIDNEY LUNG GI-LLI
FISH 1.44E+00 2.73E-01 .1.28E-01 7.52E-03 4 .82E-02 2.51E-02 ° 1.54E-01
INVERTEBRATE 6.83E-02 1.99E-02 7.33E-03 6.05E-04 2.71E-03 9.37E-03 2.59E-02 .
o ALGAE 4.19€-06 3.05E-07 .. ... 1.82E-07 _ . 1.25-08 . .. 1.29€-08 X YI2E-08  G.83E~07 e
DRINKING . 8.45E~13 1.11E-12 7.81E-13 2.70E-12 7.02E-13 5.75E-13 5.99E-13
SHORELINE 1.26E-03 1.07E-03 1.07E-03 1.07E-03 1.07E-03 1.07E-03 1.07E-03 1.07E-03
SHIMMING 0.0 2.30E-05 2.30E-05 2.30E-05 2.30E-05 2.30E-05 2.30E-05 2.30E-05
WBOATING 0.0 ....3.ABE-05 1.15€E-05 . 1,15E-05 .. 1.15E-05 st s 1BE-05 1.1BEZ05 1.15E-05 e
TOTAL 1.26E-03 1.51E+00 2.94E-01 1.37E-01 9.23E-03 5.20E-02 3.56E-02" 1.81E-01
USAGE (KG/YR,HR/YR) DILUTION TIME(HR) SHOREWIDTH FACTOR=0.2
______________ FISH o L1640 5.0 ..25.00
" INVERTEBRATE 3.8 5.0 25,00
ALGAE 0.0 5.0 25.00
DRINKING 6.0 500.0 112.00
L SHORELINE . BT a0 e 5.0 . 1200 N
SWIMMING 100.0 5.0 . 1.00
BOATING 100.0 5.0 1.00
CHILD 0SES " -
DOSE___(MREM PER YEAR INTAKE)
o PATHHAY SKIN L BONE LIVER . JOTAL BODY THYROID . KIDWEY LUNG GI-LLI
FISH 7.12E-01 2.01E-01 5.20E-02 7.74E-03 . 8E-02 T TT1.93g-02 6.635-02
INVERTEBRATE 3.22E-02 9.54E-03 3.42E-03 6.44E-04 1.15E-02
ALGAE 4.23E-03 3,.35E-04 1.84E-04 2.98E-05 4.83E-06
...... DRINKING S 1.77E-09 2.11E-09 ' ... 1.23E-09 6.25E-09 9.74E-10
SHORELINE 2.63E-04 2.24E-04 2.24E-04 2.24E-0& 2.24E-04 2.0GE-04 T
SHIMMING 0.0 5.74E-06 5.76E-06 5.74E~06 5.74E-06 _ _ 5.7GE-06
BOATING 0.0 1.15E-05 1.15E-05 1:15E-05 1.15E-05 1.15€-05 1.15E-05 1.15E-05
TOTAL 2.63E-04 7.49E-01 2.11E-01 5.58E~02 8.66E-03 2.23E-02 2.39E-02 7.86E-02




_——
FISH - USAGE (Ks/Yn&ﬁg/YR) DILET%ON quggnn) SHUREWIDTH FACTOR=0.2 ; .
INVERTEBRATE 1.7 5.0 25.00
ALGAE 0.0 5.0 25.00
rereree DRINKING 0.0 e 300, 0 112.00 ..
SHORELINE 14.0 5.0 1.00
SWIMMING 25.0 5.0 1.00
" BOATING 100.0 .5.0 1.00
INFANT DOSES
DOSE__(MREM PER YEAR INTAKE)
PATHHAY SKIN BONE LIVER TOTAL BODBY THYROID KIDNEY LUNG GI-LLI
FISH 6.26E-02 3.01E-02 3.57E-03 1.35E-03 1.51E-03 3.26E-03 %.81E-03
INVERTEBRATE 2.04E-03 7.64E-04 2.12E-04 9.07E-05 7.14E-05 2.72E-04 6.77E-04
onns ALGAE 4,31E-06 ... . ... %.13E-07 .. ....1.86E-07 __ _ _ 7.18E-08 . . ... L1.29E-08_ . . . .. . 2.38E-08__ G .83E=07 ..
DRINKING . 3.20E-12 4,13E-12 1.73E-12 1.44E-11 7.02E-13 1.63E-12 1.395-12
SHORELINE ‘5.63E-05 4.81E-C5 4.81E-05 4.81E-05 4.81E-05 4.8lE-05 4.81E-05 4.81E-05
SWIMMING 0.0 2.30E-12 . 2.30E-12 2.30E-12 2.30E-12 . 2.30E-12 2.30E-12 2.30E-12
e BOATING 8O i B TGE-08  B.74E-C8_ . 5.74E-08 o B3-74E-08  B.74E-08 .. 5.74E-08. . B.T4E-08 oo
TOTAL’ 5.63E~05 6.45E-02 3.09E-02 3.83E-03 1.49E-03 1.63E-03 3.60E-03 5.53E-03
USAGE (KG/YR,HR/YR) DILUTION TIME(HR) SHOREWIDTH FACTOR=0.2
FISH 0.5 5.0 25.00° .
INVERTEERATE 0.1 5.0 ~ 25.00
ALGAE -~ 0.0 5.0 25.00
DRINKING : 6.0 500.0 112.00
S SHORELINE 3.0 5.0 . 1,00 -
SWIMMING 0.0 5.0 1.00
BOATING 0.5 5.0 1.00
]




% % % SELECTED LOCATION * % x ’ o . -
LOCATICN IS DOWNSTREAM ' ’ ' :
e . . ABDULTY. ... DOSES S e et e e s it e e R
DOSE__(MREM PER.YEAR INTAKE)
o PATHWAY. o SKIN BONE. . . LIVER __ TOTAL BODY. .. . THYROID._ . ... . KIDNEY . .. . ... LUNG . GI-LLI o ——
FISH 1.31E+00 2.138-01 1.46E-01 5.95£-03 . 4.52E-02 1.59E-02 1.43E-01
INVERTEBRATE 6.28E-02 1.81E-02 7.07E-03 4.84%E-04 2.556-03 8.72E-03 © 2.45E-02
AUGAE : E 2.95E-05 . - . 2.10E-07 1.31E-07 7.50E-09 9.22E-09 ,  7.12E-09 3.42E-07
v DRINKING - 4. 92E=11. e 7.73E-11 ... 6.86E~11 . 2.33E-10 .. . 5.076-11...0. . %.7%E-11 . . 2 5.42E-11
SHORELIMNE 6.70E-0% 5.72E-C6 5.72E-04 5.72E-04% 5.72E-04% 5.72E-04 . B.72E-04 "5.72E-04
SHIMMING 0.0 8.18E-06 8.18E-06 8.18E-06 8.18E-06 8.18E-06 8.16E-06 8.18E-06
BOATING 0.0 8.18E-05 8.18E~06 8.18E-06 . 8.18E-06 8.18E-06 8.18E-06 8.18E-06
o ¥OTAL . 6.70E=C4 ... 1.37E%00 . 2.,3)E-0Ll . ....1.B4E-QY} _  7.02E-03 . . .. . 4.83kE-02 . 2.B52E-02 _ 1.6SE-01 e e e
USABE (KG/YR,HR/YR) DILUTION TIME(HR) SHOREWIDTH FACTOR=0.2
FISH 21.0 - 7.0 31.00
o INVERTEBRATE 5.0 7.0 31.00 » o :
ALGAE 0.0 7.0 31,00 ‘ : \
DRINKING 0.0 7.0 19.00
SHORELINE 50.0 7.0 7.00 _
. SWIMMING 50.0. 7.0 7.00 . et e o et S
BOATING 100.0 7.0 7.00
LOCATION IS DOWNSTREAM
TN A S E R o -
DOSE__(MREM PER YEAR INTAKE)
T . Sk N R AL BT S T —
FISH 1.02E+00 1.94E-01 9.13E-02 5.26E-03 1.095-01
INVERTEERATE 4.82E-02 1.62E-02 5.21E-03 4.23E-04 1.84E-02
ALBAE 2.G6E-06 . ... 2.1BE-07 . . 1.28E~07 . ... 8.71E-09 ... . e 3.G1E-07
DRINKING ‘ 6.19E-11 7.96E-11 5.61E-11 2.57E-10 4. 4.352-11
SHORELINE 8.98E~04 7.67E-0% 7.67E-04 7.67E-04 7.67E-04 7. 7.67E-04
SKIMMING 6.0 1.64E-05 1.64E-05 1.64E-05 1.64E-05 - 1. 1.6GE-05
...................... BOATING 0.0 8,18E-06  8.19€-06__  8,18E-06  8.18E-06 8.18E-06 8.188-06 -  B8.1FE-06
TOTAL 8.98E-04 1.07E+00 2.09E-01 9.73E-02 6.47E-03 . 3.72EZ02 2.54E-02 1.28E-01
USAGE (KG/YR,HR/YR) DILUTION  TIME(HR) SHOREWIDTH FACTOR=0.2
FISH 2620 7.0 ......31.00 —
INVERTEBRATE 3.8 7.0 31.00
ALGAE . 0.0 7.0 31.00
DRINKING 5.0 7.0 19.00
oo SHORELIHE . $7.0 7.0 o....7:00 R
SWINMING : 100.¢ 750 7.00
BOATING - 100.0 7.0 7.00
.. LOCATION IS DCHNSTREAM
' "CHILD DOSES
. . ' DOSE___(MREM PER YEAR INTAKE) I . e e
PATHRAY SKIN BONE LIVER TOTAL BODY THYROID , KIONEY LUNG GI-LLI
FISH 5.06E-01 1.43E-01 3.69E-02 5.41E-03 1.48E-02 1.38E-02 %.68E-02

 INVERTESRATE o 2.27F-02 T.08E-03  2.43E-03 ' 4.50E-04 - 8,66E-04 3.07E-03 8.21E-03




ALGAE 2.S9E-03 2.37E-04 9.22E-0% 1.02E-05 - Z.61E-04 -
DRINKING 1.2%E-07 1.526-07 507E-08 7.34E-08 7.02E-08 .
SHORELINE 1.83E-04 ‘1160E-04 1.60E-04 1.60E-04 1:60E-06 . 1163E-C4
SWIMMING 0.0 %.C9E-06 $.09E-06 4.09E-06 4.09E-06 4.095-06
ceeneree BOATING i @0 @ .8.18E-06. ... .. 8.18E-06 ..8.18E-06 . ... 8:.18E-05 e BVYBE=06 et
TOTAL 1.88E-04 5.29E-01 1.50E-01 1.59E-02 " 1.70E-02 5.56E-02
‘ USABE (KG/YR,HR/YR) . DILUTION TIME(HR) SHOREWIDTH FACTOR=0.2
o FISH. 809 7.0 .31.00 - . —
INVERTEBRATE 1.7 7.0 31.00
ALGAE 0.0 7.0 31.00
DRINKING 0.0 7.0 19.00
v SHORELINE o 140 . 7.0 7.00 -
SWIMMING , . 25.0 7.0 7.00
BOATING 100.0 7.0 7.00
INFANT  DOSES
e o DOSE__(MREM_PER _YEAR INTAKE):
PATHWAY - SKIN BONE LIVER TOTAL BODY THYRGID KIDNEY LUNG GI-LLI
FISH , " 4.G2E-02 2.156-02 2.54E-03 1.08E-03 2.34E-03 3.39E-03
e INVERTEBRATE 1.44E-03. ... 5.31E-04 . 1.50E-04. . B Y005 1.9GE=0% | B82E=08 | i o o e
ALGAE 4 3.04E-06 2.93E-07 1.32E-07 9.22E-09 1.70E-03 3.41E-07
DRINKING | 2.33E-10 2.97E-10 1.264E-10 5.07E-11 1.17E-10 . 9.96E-11
SHORELINE * 4%.02E-05 3.43E-05 3.43E-05 3.43E-05 3.43E-05 3.43E-05 3.63E-05 3.43E-05
o SWIMMING 0.0, : l.66E-12 ... l1.66E-12 . 1.66E-12 .. 1 =12 : <6GE-12 . 1.6%E-12
BOATING 0.0 '4.09E-08 - 4.09E-08 %.09£-08 4.09E-08 4.09E-08 4.09E-03 %.09E-03
TOTAL 4.0 4.57E-02 - 2.21E-02 2.72E-03 1.04E-03 1.16E-03 ~  2.57E-03 3.91E-03
U, _TIMECHR) ... SHOREWIDTH FACTOR=0.2 - .
FISH _ 31.00 '
INVERTEBRATE 0.1 31.00
ALGAE 0.0 31.00
.. DRINKING 0.0 19.00 e e e e L £ Rt i e s -
SHORELINE 3.0 7.00 '
SWIMMING 0.0 7.00
BOATING 0.5 7.00
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% * % FISH CONSUMPTION POPULATION DOSES % %
MAN-REM

SPORTFISH HARVEST

o : --DOSE (MAN-REM). :
PATHWAY AGE GROUP USAGE  'BONE LIVER  TOTAL BOBY THYROID  KIDNEY LUNG  GI-LLI
FISH ADULT. .. 7.20E+04 3.44E+00_ 6.56E-01  &.55€-01  1.24E-02  1.53E-01  5.37E-02  3.72E-01 N o
FISH TEENAGER 1.16E+04 5.63E-01 1.282-01 5.85E-02 2.30E-03 2.44E-02 1.278-02 5.92E-02
FISH CHILD 7.00E+03 4.C4E-01 1.36E-01 3.30E-02 3.31E-03 1.48E-02 1.37E-02 3.57E-02
* FISH TOTAL  ©  9.10E+04 &.GOE+00 9.20E-01 5.47E-01 1.80E-02 1.92E-01 8.01E<02 4.67E-01
DILUTION CATCH  TIME(HR)-INCLUDES FOOD PROCESSING TIME OF 1.68E+02 HR POPULATION=1.59E+04 o o
7.00E+00 '9.10E+04 1.68E+02 '
. AVERAGE INDIVIDUAL CONSUMPTION. (KG/YR). .. ADULT=6.90E+00.. . . . TEEN=5.20E+00___ CHILD=2,20E+00 "
a /"V" -
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% # % FISH CONSUMPTICON POPULATION DOSES % % %
MAN-REM

__COMMERCIAL HARVEST .
~—DOSE (MAN-REM)=vonm : —
PATHHAY AGE GROUP USAGE BONZ LIVER TOTAL BGDY THYRGID KIDHEY LUNG GI-LLI
FISH ADULT. . . 8.65E+07  1.27E+0L 2.65E+00. 1.84E+00 4.06E-02 6.42E-01  2.26E-01 1.35E+00 o
FISH TEENAGER 1.38E+07 2.085+00 5.1%E-01 2.35E-01 7.50E-03 1.03E-01 b5.34E-02 2.17E-01
FISH CHILD 8.36E+06 1.53E+00 5.61E-01 1.32E-01 1.08E-02 6.20E-02 bB.76E-02 1.31E-01
FISH TOTAL . 1.09E+08 3.73E+00 2.21E+00 5.89E-02 8.06E-01 3.37E-01 1.71E+90
T BILUTION  CATC 02 KR~ PGPULATION=1.90E+07
7.00E+00 1.55E+405 2.60E+02
v AVERAGE_ INDIVIDUAL CONSUMPTION (KG/YR). . ADULT=6.90E+00. o i
NEPA DOSES,
—....NOTE==TOATL_NEPA DOSE_MUST INCLUDE SPORT CATCH, DOSES BELOW ARE FOR COMMERCIAL CATCH ONLY

---------------------------- DOSE (MAN-REM)====wmmmmmm e e
_PATHWAY. . .  AGE GROUP.__  USAGE . . . BONE_ _ LIVER _ TOTAL BODY. THYROID _ KIDMEY __  LUNG _  GI-LLI )
FISH ADULT . 1.23E405 5.12E+00 1.07E+00 7.47E-061 1.64E-02 2.60E-01 9.14E-02 5.51E-01
FISH TEENAGER  1.97E+04 8.43E-01 2.10E-01 9.51E-02 3.04E-03 &4.15E-02 2.16E-02 8.77E-02
FISH " CHILD . 1.19E+04 6.18E-01 2.27E-01 5.33E-02 &.37E-03 2.51E-02 2.33E-02 5.29E-02
WFISH . -.JTOTAL 1.55E405 6.58E+00  1.51E+00 8.95E-01 2.39E-02 3.26E-01 1.36E=01 6. 02E 0L e —_————— .




* % % RATE CONSU ON PO A". 0 ® % %
| INVERTEBRATE CONSUNPTION POPULATION DOSES . ‘
SPORTFISH HARVEST
................................................................................................................................. e e o
PATHWAY AGE GROUP  USAGE BONE - LIVER TOTAL BODY THYROID  KIDNEY LUNG  GI-LLI . .
. INVER.____ ADULT . ... 7.94E+03_ 7.5SE-02  2.67E-02. 1.01E-02 4.73E-04 3.93E-03. 1.36E-02 3.52E-02 T » e
INVER TEENAGER 1.26E+03  1.22E<02 4.37E-03 1.56E-03 8.59E-05 6.25E-04 2.16E-03 5.55E-03 : :
THVER CHILD 7.94E+02 8.21E-03 3.05E-03 1.02E-03 1.28E-04 3.93E-04 1.40E-03 3.47E<03
_THVER TOTAL 1.00E+04 9.63E-02 3.42E-02 1.27E-02 6.87E-04 4.956-03 1.71E-02 4.43E-02
TUBTLUTION CATCH  TIME(HR)-INCLUDES FOOD FROCESSING TIME OF 1.68E+02 HR  POPULATION=1.20E+04 -
 7.00E+00 1.00E+0% 1.68E+02 : . _
... .AVERAGE INDIVIDUAL CONSUHPTIGN (KG/YR).....ADULT=1,00E+00 . TEEN=7.50E-01 .. . CHILR=3.30E-0} R S — .




% % % INVERTEBRATE CONSUMPTION POPULAiibN DOSES % % % ’
HAN-REM :

COMMERCIAL HARVEST, :
» B e SeRE (AR oo et e e
PATHWAY AGE GROUP USAGE BONE LIVER TOTAL BODY THYROID KIDNEY LUNG  GI-LLI
............. INVER. ... ADULT. .. . 1.25E+07 _4.56E-02. 1.79E-02. 6.67E-03 2.55E-04_ 2.68E-03 _9.25E-03  2.33E-02 . e
INVER TEENAGER 1.99E+06 7.37E-03 2.93E-03 1.03E-03 4.61E-05 4.26E-04 1.49E-03 3.67E-03
INVER CHILD 1.25E406 &.98E-03 2.07E-03 6.75E-04 6.86E-05 2.68E-04 9.62E-04 2.30E-03
INVER TOTAL 1.568E407 5.80E-02 2.29E-02 8.37E-03 3.69E-04 3.37E-03 1.17E-02 2.92E-02
DILUTION CATCH  TIME(HR)-INCLUDES FOOD PROCESSING TIME OF 2.40E+02 HR POPULATION=1.90E+07
7.00E+00 1.00E+03 2.40E+02
......AVERAGE INDIVIDUAL CONSUMPTION (KG/YR). ... CHILD=3,30E-01
_NEPA DOSES_
.....NOTE==TOATL NEPA DCSE_MUST INCLUDE SPGRT CATCH, DOSES BELOW ARE FOR COMMERCIAL CATCH ONLY
S e DOSE (MAN-REM)=mmmmmmmmm e oo mmmmm
_PATHWAY_ . _AGE GROUP.__USAGE __ BONE . LIVER _ TOTAL BODY THYROID . KIONEY. . LUNG _ GI-LLI _ S '
INVER ~ ADULT '7.94E402 6.65E-03 2.60E-03 9.72E-04 3.71E-05 3.90E-04 1.356-03 3.39E-03
INVER TEENAGER 1.26E+02 1.07E-03 4.26E-04 1.49E-04 6.71E-06 6.21E-05 2.17E-04 5.34E-04
INVER " CHILD 7.94E+01 7.26E-046 3.02E-0¢ 9.83E-05 9.99E-06 3.50E-05 1.40E-04 3.34E-04
.. INVER TOTAL 1.00E+03 8.45E-03 3.33E-03  1.22E-03 5.38E-05. %,92€-04 . 1.71E-03 4.26E-03 — e o i e s
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% % % POPULATION WATER CONSUMPTION DOSES * % %

v PR -----------"_-_—--—"".:",-.,T.:..-..'.'DOSE --(HAN’REM):_.'T_f,-,_-f_-..--'-."_-_—---‘--"'--"--‘
PATHWAY ~ AGE GROUP  USAGE  BONE  LIVER TOTAL BODY THYROID  KIDNEY LUNG  6I-LLI
DRINKING  ADULT 2.44E+02 7.77E-09 2.53E-09 2.05E-09 1.09E-10 8.24E-10 3.46E-10 2.37E-10 .

_DRINKING.. . TEEMAGER .. . 3.64E+01 1.33E-09. %.79E-10 2.6GE-10. 1.28E-11 1.23E=10. 6.77E=11 3.53E=11_ . . . . . .. . . e

DRINKING  CHILD 5.20E401  3.0SE-09 1.34E-09 4.556-10 3.50E-11 1.756-10 1.80E-10 6.73E-11
DRINKING  TOTAL 3.33E+02 1.22E-08 4.34E-09 2.77E-09 1.56E-10 1:12E-09 5.94E-10 3.40E-10

... FOPULATION=Y.00E+00 _ DILUTION=1.00E+02._ . TRANSIT TIMES1.00E+06 HR (INCLUDING 24 HR FOR TREATMENT FACILITY. . ... . . ... " .
AVERAGE INDIVIDUAL CONSUMPTION (L/YR)  ADULT=3.70E+02  TEEN=2.60E402  CHILD=2.60E+02
----- CUMULATIVE TOTAL=mm=m

e PATHWAY _ AGE CGROUP USAGE BONE ... LIVER _ TOTAL BODY.  THYROID . KIONEY ___  LUNG _ | GI-LLY
DRINKING ~ CUMUL TOTAL ~ 3.33E+02 1.22E-08 4.34E-09 2.77E-09 1.56E-10 1.12E-09 5.94E-10 3.40E-10

HYCRCSPHERE TRITIUM DOSE
TUpatHuaY | TAGE GROUP . USAGE  BONE  LIVER  TOTAL BODY THYROID KIDNEY LUNG  GI-LLI N

WATER - TOTAL 1.44E-03

2.20E400 1.44E-03 1.49E-03 1.44E-03 1.44E-03 1.44E-03 1.44E-03




an ' ' ‘ S ' PN
% % % RECREATION POPULATION DOSES ~ % % % '

DOSE(MAN-REM)______ :
T PATHMAY AGE GROUP © USAGE © SKIN TOTAL BODY THYROID - R
SHORELINE  TOTAL POPUL 1.66E+07 . 2.22E-01 1.90E-01 1.90E-01
__________________ LOCATION= DOWNSTREAM _ ' ' ' '
DILUTION=0.70E+01 TRANSIT TIME=0.40E+01 HR SWF=0.2
DOSE{ MAN-REM)
" PATHUAY AGE GROUP USAGE . SKIN TOTAL BODY U THYROID o
SWIMMING  TOTAL POPUL 1.66E+07 0.0 2.72E-03 2.72E-03
wvenr LOCATION=_ DOHNSTREAM e ' ' ; _ e
'DILUTION=0.70E+01 TRANSIT TIME=0.40E+01 HR -
DOSE (MAN-REM)
TUpaTHRAY | UAGE GROUP “USAGE SKIN TOTAL BODY THYROID -
_ BOATING = TOTAL POPUL 1.66E+07 0.0 . 1.36E-03 1.36E-03
... LOCATION= DORNSTREAM . e
_ DILUTIONEO;%dé¥61 | TRANSIT TIME=0.40E+0L HR |




—= P e
% % % COSE TO BIOTA * % % .
iRADS PER YEAR
T ILUTION=  7.00E+00 TRANSIT TINE= 4.00E+00 HR T
INTERNAL EXTERNAL ~ TOTAL
o FISH i G GBEXGO0 BLO3E-OL. . 4.95E+00 " -
INVERTEBRATE 1.09E+00 1.00E+00 2.05E+00
ALGAE . 2.11E+01 1.63E-03 2.11E+01
MUSKRAT 3,31E+01 '3.35E-01 3.34E+01
o RACCOON .o 5. 02E=0  2.51E-01___ ... 7.53E-01 .
HERON _ 1.72E+01 3,35E-01 1.76E+01
DUCK 3.25E+01 5.02E-01 3.34E+01




..40ZR

..58CE

NUCLI

. 1H .
38SR

38SR

B5CS
..55CS

531
27C0
27¢o

26FE .

30ZH
250
24CR

42H0
437C
56BA
55Cs
26FE
26NI

18R

27c0

TOTAL

DE

B

89
20
134

137.....

131
£8

141 ..

135
£3
63

57

s S e S o — P . S SO St i A b Wt it A S et

W32

~1.38E+02 .

... 7.52E-02

.. 3.85E-03 .

* K

RELEASE
CI/YR

2.07E-03
9.3%E-04
4.75E-02

5.13E-02
1.42E-01
4 .4EE-02
8.55E-03
7.65E-03
9.23E-03
3.01E-02
6.09E-03
2.23E-02
1.97E-03
2.13E-02

1.21E-06
7.85E-02
2.16E-02

% COST-BENEFIT ANALYSIS
MAN~REM DOSE

T

1,B5E-02 ]..

3.77E-04

,a,,'

W0~ W

OTAL BODY
1.69E-03 .
6.99E-C5
6.55E-03
1.07E+00

.59E-04
+19E-03
.73E-02
L79E-0%
.24E-02
.97E-03
1.95E-05 -

4.42E-05
1.05E-C4
9.85E-05

6.40E-C6 | .

2.67E-0% .
1.19E-02
9.56E-0%
7.19E-01 .
7.18E-06

97E+00

.05E+00 | .

1.67E-04 .

|
|
|
|
i
|
I
|
|
]
1
I
!
I
I
|
|
l
i
|
|
!
|

-~ 1.,69E-03 .

2.

AN D HHHTIPDOUTYO
et
0
T
1
(=]
W

THYROID

3.68E-08
1.75E-09
2.94E-02

<G2E-02.. .

J66E-02
.72E-03
.5GE-02

6.59E-06

71E-01

*

* %

MAN-REM PER CURIE

3.33E-02
6.98E+00
2.26E+01

6.99E-03
5.056E-02

"~ 1.95E+00

TOTAL BCOY
-.1.23E-05

L1 39E+01

THYROID

1.23e-05 I

1.78E-05
1.87E-06
6.18E-01

..9.20E-01

1.03E-01 i .

1.62E+00
%.28E~-01
6.49E-04%
2.75E-02
1.96E-03
5.35E-04
%.62E-03
1.66E-03
2.21E+00
1.51E-01
4%.38E-02

1.90E-02

|
!
i
|
|
|
I
I
!
]
]
!
I
f
|
|
|
|
|
]
|
|

1.49£+00
4,03E~-02
1.93E+00

3.18E-02

6.97E-02
1.28E-01
6.26E-04

2.75E-02

1.90E-03
5.35E-04
3.49E-03

1.66E-03.

‘2.72E-02

LG BGEFOL L

2.21E-07
0.0

2.20E-05 .

1.75E-02
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. ‘ fABLeaA_ :,‘ .

HOURS AT EACH WIND SPEED AND D!RECTlON a

PERIOD OF RECORD:  July 1 - September 30, 1980

STABILITY CLASS: A

I
i
1
i

ELEVATION: 10 Meters ' !

‘ Wind Speed {mph) at IOm'Level
Wind -

Hours of missing data; ~ Total Hours of missing data for all stablllty

classes this quarter = %Oy.

Direction 13 a7 8-12 1318 | 19-24 >24 TOTAL
NI ' 10 18 1 0 : 10 0 ' 29
NNE 5 49 4 o .0 0 58
NE 5 3 2 0 0 0 10
ENE 0 2 0 o .0 0 2
E 0 0 0 0 "o o 0
ESE 0 0 0 0 0 o o0
SE 2 o 0 0 | 0 o ' 2
s 3 1 0 o o o a
s 30 22 o o .0 0 52
ésw . 32 42 2 o :.01 .0 76
SW 16 21 3 0 o 0 40
WSW 10 = 16 1 0 0 0 97
w 10 8 0 0 .0 o 18
WNW 5 13 1 o 0 o '19
NW ‘ 2 7 0 0 “MO . 0 . 9
NNW s 8 2 o o o 15
VARIABLE j f -
Total 135 210 16 o i ' 0 361
Periods of calm (hours): 0 | ' n

|

2 1n the table, record the total number of hours ofcach category of wind direction for each
calendar quarter. Provide similar tables separately fof each atmOSphenc stability class and

elevation, - ] )
: ’ i

4
: [

i
’ [

|}

i

[ [

|
|

]
|

|
|

|
|

i
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. _ TABLE 4A '

HOURS AT EACH WIND SPEED AND DIRECTION @

PERIOD OF RECORD: July 1 - September 30, 1980
STABILITY CLASS: B
ELEVATION: 10 Meters

' Wind Speed (mph) at 10m Level
Orecion 13 & s e wa »u tora
N 2 2 0 0 0 0 4
NNE 2 9 0 0 0 - 0 11
NE 3 5 3 0 0 0 11
ENE 0 1 0 0 0 0 1
E 0 0 0 0 0
ESE 0 0 0 0 0 0 0
SE | 0 0 0 0 0 1
SSE 2 0 0 0 0 0 2
S 4 2 0 0 0 0 6
SSW 6 1 0 0 0 0 7
SW 4 3 1 0 0 0 8
WSW 0 4 0 0 0 0 4
W 4 4 0 0 0 0 8
WNW 0 1 0 0 0 0 1
NW 1 0 0 0 0 0 1
NNW 0 3 0 0 0 0 3
VARIABLE
Total 29 35 4 o 0 0 68
Periods of calm (hours): 0 _

Hours of missing data:

3 1n the table, record the total number of hours of each category of wind direction for each
calendar quarter. Provide similar tables separately for each atmospheric stability class and
elevation.

1.21-20



TABLE 4A

HOURS AT EACH WIND SPEED AND DIRECTION a

PERIOD OF RECORD:
STABILITY CLASS: c

ELEVATION: 10 Meters

July 1 - September 30, 1980

Wind Speed {mph} at 10m Level

Hours of missing data:

oirection 13 a1 ww sis e >u Tora
N 5 1 0 0 0 0 6 |
NNE 6 3 2 0 0 0 11
NE : 3 | 9 3 0 0 0 15
ENE 2 7 0 0 0 0 9
E 0 0 0 0 0 0 0
ESE o . 0 0 0 0 0 0
SE 1 0 0 0 0 0 1
SSE 1 0 0 0 0 1
S 4 3 .O 0 0 0 7
SSW 6 1 0 0 0 7

' SW '-2 5 0 0 0 7
wsSw 2 | 2 . 0 0 0 0 4
w 2 2 0 0 0 0 4
WNW ' 3 4 0 O’ 0 0 7
NwW 2 2
NNW 3 -1
VARIABLE |
Total 42 40 5 | 0 0 0 87
Periods of calm (hours): 0

2 1n the table, record the total number of hours of each category of wind direction for each
calendar quarter. Provide similar tables separately for each atmospheric stability class and

elevation.

1.21-20



. TABLE 4A .

HOURS AT EACH WIND SPEED AND DIRECTION a
PERIIOD OF RECORD: July 1 - September 30, 1980
STABILITY CLASS: D

ELEVATION:- 10 Meters

Wind Speed (mph) at 10m Level

irecion Mo 47 a1z 1ms 192a >: ToTAL
N 5 8 0 0 0 0 13

NNE 14 22 0 0 0 36

NE 12 29 9 .O 0 0 50

ENE 11 15 1 0 0 0 27

E 14 2 0 0 0 0 16

ESE 5 0 0 0 0 0 5

SE ' 4 0 0 0 0 0 4

SSE 12 2 0 0 0 0 14

S 21 19 0 0 0 0 40

SSW 20 15 0 0 0 0 35

SW 11 24 30 0 0 38

WSW 6 13 1 0" 0 0 20

W 11 5 1 .0 0 0 17
WNW 1 3 0 0 0 0 4

NW 3 3 -0 0 0 0 6

NNW 5 9 1 0 0 0 15

VARIABLE

Total 155 169 16 0 0 0 340

Periods of calm (hours): 1 :

Hours of missing data:

2 In the table, record the total number of hours of each category of wind direction for each
calendar quarter. Provide similar tables separately for each atmospheric stability class and
elevation. ’ ' '

1.2120



PERIOD OF RECORD:

.

TABLE 4A

HOURS AT EACH WIND SPEED AND DIRECTION 3

July 1 - September 30, 1980

Hours of missing data:

STABILITY CLASS: E
ELEVATION: 10 Meters .

Wind Speed (mph) at 10m Level
Direction 1B 47 81z 1318 1924 >4 TOTAL
N 29 26 0 0 0 0 55
NNE 29 25 0 0 0 54
NE 64 51 2 0 0 0 117
ENE 43 22 o 0 0 0 65
E 32 7 0 0 0 0 39
ESE 27 1 0 0 0 0 28
SE 20 0 0 0 0 0 20
SSE 18 1 0 0 0. 0 19
S 44 5 0 0 0 0 49
SSW 69 54 0 0 0 0 123‘-
W 39 48 3 0 0 o 90
WSW 11 3 0" 0 0 0 14
W 19 9 0 0 0 0 28
WNW 10 6 2 0 0 0 18
NW 4 8 3 0 0 0 15
NNW 7 4 0 0 0 0 11
VARIABLE
Total 465 270 10 0 0 0 745
Periods of calm (hours): 8

2 1n the table, record the total number of hours of each category of wind direction for each
calendar quarter. Provide similar tables separately for each atmospheric stability class and

elevation.

1.2120



. TABLE 4A .

HOURS AT EACH WIND SPEED AND DIRECTION 3

PERIOD OF RECORD: July 1 - September 30, 1980

STABILITY CLASS F
ELEVATION: 10 Meters

Wind Speed (mph) at 10m Level
Direcion B &7 812 13980 1924 > TOTAL
N 7 0 0 0 o 0 7
NNE 23 0 o - 0 0 | 23
NE 64 37 0 0 0 0 101
ENE 46 34 0 0 0 0 80
E 18 1 o 0 0 0 19
ESE 17 0 0 0 0 0 17
SE 9 0 0 0 0 0 9
SSE 16 0 0 0 0 . 0 16
S 6 0 0 0 0 0 6
SSW 19 0 0 0 0 0 19
W 10 3 o o 0 0 13
WSW 6 0 0 0 0 0 6
W 7 0 0 0 0 0 7
WNW 6 1 0 0 0 0 7
W 3 1 0 o 0 0 4
NNW 4 0 0 0 0 0 4
VARIABLE
Total 261 77 0 0 0 0 338

Periods of calm (hours): 14
Hours of missing data:

2 1In the table, record the total number of hours of each category of wind direction for each
calendar quarter. Provide similar tables separately for each atmospheric stability class and

elevation.

1.21-20



. TABLE 4A ' _ .

HOURS AT EACH WIND SPEED AND DIRECTION 3
Pehloo OF RECORD: July 1 - September 30, 1980

STABILITY CLASS =~ G

ELEVATION: 10 Meters

. Wind Speed (mph) at 10m Level
Wind

Dirsction 13 a7 e @i 92 >: 0 Tota
N | 2 0 0 0 0 0 2
NNE 3 0 0 o 0 0 3
NE 10 2 0 0 0 0 12
ENE | 7 6 0 0 0 0 13

| 2 0 0 0 0 0 2
ESE 1 0 0 0 0 0 1
SE 1l 0 0 0 0 0 1
SSE 1 0 0 0 0 0 1
s 1 0 0 0. 0 0 1
ssw 0o 0 0 0 0 0 o
swW - -0 -0 0 0 0 0 0
WSW 0 _O 0 0 0 0 0
w1 0 o . 0 o .0 1
WNW . 2 0 0 0 o . o 2
NW 0 o o 0 0 0 0
NNW 0 0 0 0 o 0 0
VARIABLE
Total 31 8 0 0 0 0 39

Periods of calm (hours): 0
Hours of missing data:

3 In the table, record the total number of hours of each category of wind direction for each
calendar quarter. Provide similar tables separately for each atmospheric stability class and
elevation. : : '

1.21-20



. . TABLE4A .

HOURS AT EACH WIND SPEED AND DIRECTION 3

PERIOD OF RECORD: October 1 - December 31, 1980

STABILITY CLASS: a
ELEVATION: 10 Meters

Wind Speed {mph} at 10m Level
Diecion 13 47 812 1318 1924 >4 TOTAL
N 1 12 3 0 0 0 16
NNE J. 9 3 "0 0 o - 13
NE 0 3 1 o0 0 0 4
ENE 0 0 0 0 0o 0 0
E 0 0 0 0 0 0 0
ESE o 0 0 0 0 0 0
SE | 0 0 o o o 0 0
SSE 2 0 o‘ 0 0 0 2
S 14 13 0 o 0 0 27
SSW 5 10 1 0 0 0 16
sw 2 7 o 0 0 0 9
WSW 1 2 0 0 .0 0 3
W 3 6 0 ) o 0 9
WNW 0 9 0 o o0 0 9
NW 1 13 2 0 0 0 16
NNW o - 4 5 0 0 0 9
VARIABLE
Total 30 88 15 0 0 0 133
Periods of calm (hours):. 0 '

Hours of missing data: Total Hours of missing data for all stability
classes this quarter = 12.

2 In the table, record the total number of hours of each category of wind direction for each
calendar quarter. Provide similar tables separately for each atmospheric stability class and
elevation. :

1.21-20



TABLE 4A

HOURS AT EACH WIND SPEED AND DIRECTION 3

PERIOD OF RECORD:
STABILITY CLASS: B

ELEVATION: 10 Meters

October 1 - December 1980

Wind Speed {mph) at 10m Level

irecion B 47 812 a8 1924 >4 TOTAL
N 0 2 5 0 0 0 7
NNE 1 12 2 0 0 0 15
NE | 0 2 1 0 0 0 3
ENE 0 1 0. 0 0 0 1
E 0 0 0 0 0 0 0
ESE . 0 0 0 0 0 0 0.
SE 0 1 0 0 0 0 1
SSE 0 0 0 0 0 0 0

S 1 3 0 0 0 0 4
SSW 4 6 0 0 0 0 10
SW 2 3 0 0 0 0 5
wsw 1 2 2 0 0 0 5
W 1 1 0 0 0 0 2
WNW 2 1 1 0 0 0 4
NW ' 1 5 5 0 0 0 11
NNW 0 6 4 4 0 0 14
VARIABLE

Total 13 45 20 4 0 0 82
Periods of calm (hours): 0

Hours of missing data:

3 1n the table, record the total number of hours of each category of wind direction for each
calendar quarter. Provide similar tables separatély for each atmospheric stability class and

elevation.

1.21-20



' TABLE 4A .

HOURS AT EACH WIND SPEED AND DIRECTION 3
PERIOD OF RECORD: October 1 - December 31, 1980

STABILITY CLASS: C

ELEVATION: 10 Meters
Wind Speed {mph} at 10m Level

Direcion 13 a1 s s ma ;0 Tota
N 0 4 2 2 0 0 8
NNE 0 10 1 0 ) 0 11
" NE 1 6 1 0 0 0 8
ENE o o0 0 0 0 0

E 0 0 0 0 0 0 0
ESE 0 0 0 0 0 0 0
SE 0 0 0 0 0 0 0
SSE 1 0o 0 0 0 0 1
S 5 0 0 0 0 0 5
ssw 3 2 o o o 0

SW P 2 1 0 o 0 5
WSW 3 3 1 0 0o 0 7
W 1 0 o 0 0 o 1
WNW 3 4 1 0 0 0 8
NW 0 10 2 1 0 0 13
NNW 1 11 7 1 1 0 21
VARIABLE |

Total . 20 52 16 4 1 0 93
Periods of calm (hours): 0

Hours of missing data:

2 In the table, record the total number of hours of each category of wind direction for each

calendar quarter. Provide similar tables separatéely for each atmospheric stability class and
elevation. ' _

1.21-20



‘ TABLE4A ' '

HOURS AT EACH WIND SPEED AND DIRECTION a

PERIOD OF RECORD: October 1 - December 31, 1980

STABILITY CLASS: D

ELEVATION: 10 Meters

Wind Speed {mph} at 10m Level

&1 13 a7 812 1318 © 1924 >24 TOTAL
N 10 53 24 4 o 0 91
NNE 16 59 32 3 o 0 110
NE 1/4 40 3 0 0 0 57
ENE 13 7 0 0 0 0 20
E 8 0 0 0 0 0 8
ESE 3 0 0 0 0 0 3
SE 4 0 0 o 0 ) 4
SSE 4 0 ‘o 0 0 0 4
S 15 5 0 0 0 0 20
SSW 12 21 2 0 0 0 35
SW 16 11 2 o 0 0 29
wsw 5 6 4 0 0 0 15
W 11 23 12 .0 0 0 46
WNW 10 57 5 1 0 0 73
iy 4 53 41 3 0 0 101
NNW 7 54 43 17 2 0 123
VARIABLE |

Total 152 389 168 28 2 0 739
Periods of calm (hours): 1 : )
Hours of missing data:

2 In the table, record the total number of hours of each category of wind direction for each
calendar quarter. Provide similar tables separately for each atmospheric stability class and
elevation. :

1.21.20
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‘ TABLE 4A ' .

HOURS AT EACH WIND SPEED AND DIRECTION @
PERIOD OF RECORD: October 1 - December 31, 1980

STABILITY CLASS: E

ELEVATION: 10 Meters

Wind. Speed {mph)} at 10m Level
& 3 a7 812 1318 1924 >24 ToTAL
N 39 27 2 0 0 0 68
NNE 31 33 24 1 0 0 89
NE 49 66 6 . 1 o o0 122
ENE 44 10 1 0 0 0 55
E 23 0 1 0 0 0 24
ESE 12 0 1 1 0 0 14
SE 18 0 0 0 0 0 18
SSE 2 1 0 0 0 0 23
S 55 19 1 0 0 0 75
SSW 51 61 o o 0 0 112
SW 30 13 3 0 0 0 46
WSW 25 9 5 0 0 0 39
W 21 13 5 0 0 0 39
WNW 17 37 1 0 0 0 55
NW - 10 17 0 0 0 0 27
NNW 28 20 5 o o o0 53
VARIABLE

Total 475 326 .55 3 0 0 859

Periods of calm (hours): 1
Hours of missing data:

3 In the table, record the total number of hours of each category of wind direction for each
calendar quarter. Provide similar tables separately for each atmospheric stability class and
elevation.

1.21-20



' TABLE 4A ‘

HOURS AT EACH WIND SPEED AND DIRECTION @
PERIOD OF RECORD: October l, - December 31, 1980

STABILITY CLASS: F

ELEVATION: 10 Meters
Wind Speed {mph} at 10m Level

Wind
Direction 3 47 812 1318 © 1924 >24 TOTAL
N 7 1 0 0 0 0 8
NNE 17 4 1 0 0 0 22
NE 51 - 10 1 0 0 0 62
ENE 36 12 o - o 0 o 48
E 12 2 0 0 0 0 14
ESE 5 1 0 0 0 0 6
SE 6 0 o . o o0 0 6
SSE - 9 1 0 0 o 0 10
S 26 1 0 0 0 27
SSW 1o o 0 0 0 o 10
SW 4 0 0 0 0 -0 .4
WSW 5 o 0 0 0 0 5
w 8 o . 0 .0 0 0 8
WNW 2 0 0 0 o 0 2
NW 3 0 0 o 0 o0 - 3
NNW 3 0 0 0 0 0 3
VARIABLE

Total 204 32 2 0 0 0 238
Periods of calm (hours): 3

Hours of missing data:

2 In the table, record the total number of hours of each category of wind direction for each
calendar quarter. Provide similar tables separately for each atmospheric stability class and
elevation. : ' '

1.21-20
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TABLE 4A

HOURS AT EACH WIND SPEED AND DIRECTION 3

PERIOD OF RECORD: October 1 - December 31, 1980

STABILITY CLASS: G

ELEVATION: 10 Meters

Wind Speed {(mph} at 10m Level

Hours of missing data:

Oiresion 3 &7 812 13180 1924 >24 TOTAL
N 2 0 0 0 0 0 2
NNE a4 1 1 0 0 0 6
NE 6 2 1 0 0 0 9
ENE 9 2 0 0 0 0 11
E, 4 0 0 0 0 0 4
ESE 2 0 0 0 0 0 2
SE 1 0 0 0 0 0 1
SSE 4 0 0 0 0 0 4
S 3 0 0 0 0 0 3
Ssw 1 1 0 0 0 0 2
SW 0 0 0 0 0 0 0
WSW 1 0 0 0 0. 0 1
W 1 0 0 0 0 0 1
WNW 0 0 0 0 0 0 0
NW 0 0 0 0 0 0 0
NNW 0 0 0 0 0 0 0
VARIABLE |

Total 38 6 2 0 0 0 46
Periods of calm (hours): 1 : ’ :

2 In the table, record the total number of hours of each category of wind direction for each
calendar quarter. Provide similar tables separately for each atmospheric stability class and

elevation.

1.21-20



