February 19, 1988

Re: Indian Point Unit Nos. 1 and 2
Docket Nos. 50-03 and 50-247

SEMI-ANNUAL EFFLUENT AND WASTE DISPOSAL REPORT
Addendum to 1lst and 2nd

Quarter 1987

.~Changes to the report are indicated by margin bars

bar 1 = Carbon-14 is now being Reported as fission and
activation gaseous release instead of gaseous
particulate

bar 2 =

Computational change

LS0411A.2.19.1




CON EDISON
INGIAN POINT 2

CGUARTER .

: START DATE
BUASRTER . 3

START DATE

.UENT AND WASTE DISFOSAL REFPORT

DATE OF REFORT:
FREPARED BY:

END DATE
END DATE

GASEOUS E_FFLUENTS”--— SUMMATION OF ALL RELEASES

_ ¢ UNITS : OQUARTER 1% agARTéR :EST. TOTAL:
. . H 1 H 2 " EF\'F\'DF\',. A
A. FISSIDN AND ACTIVATION GASES
1. TOTAL RELEASE P B e 05E.9_3__:_§_§§;E_92__;__:"_EEE_SL;
1 2. AVERAGE RELEASE tUCI/SEL: . :
. RATE FOR PERIOD : ; 2-63B 02 . 4.90E 01
. IODINES ,
: 1. TOTAL IODINE-131 @ Gl %9 39p-04°  5.50p-04. % "1°%% %1 7
: 7. AVERAGE RELEASE :UCI/SEC: : . .
‘ RATE FOR PERIOD . ¢ 1.79E-05 ., 7.11E-05 .
{
C. PARTICULATES
i FARTICULATES WITH : CI : -4 -4 S.00E 01
- 2.30E . :
. HALF-LIVES »8 DAYS @ . . 5-19E .
: . AVERABE RELEASE =~ :UCI/SEC: g g
. RATE FOR PERIOD : ' 3 2.89E : 6.53E :
} OROSS ALPHA : CI : ' : :
: RADIOACTIVITY : : 0.00E 00 : 0.00E 00 :
D. TRITIUM
.1- TOTAL RELEASE H cr e . 1 .95E-01 . 8.13E-02 . QoGE o1
o UCI/SECi 2;51E;02




T ORERORT:
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GO EDISON. - -

WJERTER 1 START DATE . END DATE
LATE OF RESORT: ' :
PREFARED BY:

‘ | CONT INUGUS MODE , BETOH MADE :

P BUCLIDES. @ UNITS @ QUARTER @ QUARTER @ GQUARTER @  GUARTER
RELEASED @ : 1 - . "2 : 1 : 2 .
: . e
. L
Z. PARTICULATES (plant Vent)
: LRS1 . cl o : . “ o .
MNG4 S =) S : : :

FES® . CI s . :
e R B Po.0om 00 }2.488-05 0.00E 00 ° 0.00E 00 °
CO&C : Cl H . - : : ' :
........... I Th iaies-es  Pi478-05 C 0.00E 00 C0.00E.00. -

- - . u “
. Y

: :
© CE1Z4 N O . : :
o e 12 e o e . et e e e —— S

P i Bl t6.3m-05_ ' 5.76E-05 0.00E 00 0.00E 00

‘t_i ________ fEl t1.00870  Pe.09E™®  *o.00E 00 .fo.00 00 ‘|

a8 : CI : -5 . '

CO57 : CI : : n
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i FERIOD N V) |
(ABGVE) : :

-
.

f1.207% 0 f1.038™  f0.00E 00 ‘0.00E 00




COM EDISON

FREFPGRED BY:

° ~

’ CONT INUOUS MOLDE ' SATOH FODE

JOLIDES s UNMITS ¢ QUARTER . UARTER : AIAERTER . GU&RTEH :
”tut@jr” : oo 1 - - 2 o 1 ; 2 .
i £ Ff_ i9, 36E 00 - 4.56E 01 ‘1.89E 02 “1.09E 02
WA4 7 Bl f0.00E 00  ‘1.14E-02  i0. 00E 00  :0.00E 00

1 BT 12 49E-02 32.19E 03 1 . 65E- 02 ‘4.18E- -03

COS8 : CI  i4,18E-03 10.00E 00 ‘1. 30E 02:  16.02E-03 !

coso Ol i6.16E-02 7. 90E 05  1.58E-01  6.14E-02

NI &S o€l :3.08E-02  ‘0.00E 00 '6.20E-02 4.01E-02

SO f bl f2.21E-04  0.00E 00  ‘4.48E- 04 1.40E-04

: ‘;1 o=l i2.03E-02 1.32E-02  4.34E-02  2.76E-02

1 R 1.74E-01 :2.24E-01 o OOE 00 ~0.00E oo

Lo LEln4 : Bl i5,57E-02 ‘1.29E-02  '4.62E-02 '2.66E-02 22

CH1ET t CI  !1.37g-01  :1.97E-02  :1.29E- 01  9.48E-02

BE120 = CI :0.00E 00 :0.00E 00 "9.43E-03 4 .38E-03

2124 : CI  i0.00E 00 :0.00E 00 20.00E 00 ‘6.43E-05

TOTAL FOR : 9.87E 00 i4.59E 01 :21.89E 02  :1.10E 02
FERICD : I s H _ o o
{EBOVED s : M : : M




T CB1E7 : CI
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'HR” DATE  END DATE

CONT INUOUS MODE BAETOH MO
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UHmﬁTEh ¢ BTART DATE END DATE
4 E i BTART DATE END DaT

NT AND WASTE DISFOSAL REFORT

CLIEUID EFFLUENTS —— SUMMATION OF ALL RELEASES
: UNITS @ GQUARTER : GQUARTER :EST. TOTAL:
: : 1 : 5 % ERROR, %

A. FISSION AND ACTIVATION FRODUCTS
1. TOTAL. K RELEASE (EXCL. CI Do A ol _ DODLE0E o1 ¢
TRIT., BABES, - |-1LrHr|}. : 9.86E-01 H 5.48E-01 b o

s P, AVERAGE DILUTED sUCI/ZML 3 A :
) CONC. DURING FERIOD : 4.03E-09 : 2-57E-09 :

7. PERCENT OF . s w s . , ' I
MPC . , . 7.75E-03  11.11E-02 [ |2

e TRITIUM

1. TOTAL RELEASE N : ' : SODUSOE G1 b

e~ 1.98E 02 " 1.55E D2 VMmO
:.WEF:F%BE DILUTED  ~:UCI/ML ig ggp-07 :7.27E-07
CONC. DURING FERIOD : : : :

EE?CE“T OF -8 % 12,69E-02  2.42E-02 !

C. DISSOLVED AND ENTRAINED GASES

1 . ’TD’Tf:‘iL. I—IEL.EIAHE : . l:] 5 59E 01 ' . 1 19E00 Y ) :f,, f_:iinki:: (”]1

Do2. AVERA Db DILUTED SUCT/ML :
p CONC. DURING FERIOQD : :2.28E-09 ;5.60E-09
. PERCENT OF N 4 . : : g
MFC ' _ . ©1.14E-03 :2.80E-03

U. GROSS ALFHAG RADIDACTIVITY

1. TOTAL RELEASE : I :0.00E 00 . :0.00E 00 SORLSGE 01

& UME WASTE RELEASED :LITERS : : s LLGGE 01
. U-RTOR TU DILU]IDN; : -3 59E 07 »1.58E 07 ’ :

Fo YOLUME DILUTION WATER :LITERS : o © O LLO0E 01
USED DURING FERIOD : 12.45 E 11 :2.I3E 11 :

SNTERTTTRETURN T " CONT TRoE L TEOTETART G VER, [EX]1 TO Ex f—, T




Indian Point Ynits 1 § 2 -

RADIOLOGICAL IMPACT ON MAN

(Reference Regulatory Guide 1.21, Page 12)

A. Maximum Individual Doses

(1) Pathways (Gaseous) Total Body Skin Thyroid

Bone -Source Information

mRem mRen mRem mRem

a) Noble Gas Immersion 2.69E-1 7.14E-1 N/A |
(b) Inhalation**# 4.17E-3 N/A 2.12E-3
(c) Ground Deposition 6.61E-1 7.73E-2  6.61E-1
(d) Dﬁlk.Ingestibn* 1.36E-2 N/A 5.68E-3
~(e) Meat Ingestion®** 1.63E-3 N/A 2.91E-5
(f) Vegetable Ingestion*** 2 21E-1 N/A

4.29E-3

2) Pathways (Liquid)
(a) All See Attached "LADTAP" priatout
Attachment I

* Infants are critical age group
**  Adults are critical age group
*x% Children are critical age group

NA = Not Applicable

(MIDAS File)

N/A

VI DASDM
8.72E-3
6.61E-1
1.06E-1 MIDASDM

2.75E-3

9.26E-1




B. Population

(1) Pathways (Gaseous)

Total. Rody . Thyroid
(man-tem) - (man-thyroid rem)

(a) Noble Gas Immersion 7.2E+0 . 7.2E+0

(b) 1Inhalation 1.5E-1 1.2E-2

(¢) Ground Deposition . 9.8E+0 9.8E+0

(4) Totals ' . 1.7E+1 1.7E+1

(2) Pathways (Liquid) .
(a) All ' See attached "LADTAP" printout

Attachment I

C. Average Doses to Individuals

(1) Pathways

(a) Liquid-Total Body  1.29E-4 millirem

(b) Gaseous-Total Body 8.29E-4 millirem

Source Information
(MIDAS File)

MI DASPP

LADTAP2



IP2 SEMI- AL EFFLUENT REPORT 1ST HALF 1987 - USNRC LADTAP I DE
DISCHARGE=2.86E+03 CFS SNURCE TERM MULTIPLIER=1.00E+00
SO—MILE POPULATION=2,05Z+07 FRACTION --- CATEGORY I=0.71
- CATEGORY II=0.11
CATEGNRY III=0.18

FRESHWATER SITE



" SOURCE TERM FOLLOWS

GRIFF

XEL133

GRIEF XE135
NO INTERNAL RECONCENTRATION #0ODEL ESMPLOYED

"NUCLIDE
1H
11NA
26FE
27C0
27C0
2BNI1
3B8SR
531
531
55CS
55CS
5158
5158

NUCLIDE

1H
11NA
26FE
27C0
27C0
28NI
38SR
531
531
55CS
55CS
51s8B
51SB

CURI
3

CURI

3
24
55
£8
60
63
90
131 -
133
134
137
125
124

S5e%0E-

01

1.17E+00

k< b E=

CATEGORY 1

E/YEAR

3.53E+02
1014E-02
4-7BE-02
2032E-02
281E-01
1.33E-01
8.09E-04
1.05E-01
3.98E-01

1e41E-01

3.81E-01
1438E-02
6e43E-05

E/YEAR
3453F+02

'l 14€-02

4+78E-02
2¢32€E-02

.281E-01

1.33E-01
8+ 09E-04
1.05€E-01
3.98E-01
l.41E-01
3+81E-01

'138BE-02
6+43E-05

NUCLIDE CURIE/YEAR

1H

11NA .

26FE
27¢0
27C0
28N1
385R
531.
531
55CS.
55CS

3

3.53E402

"1el14E~D2
- 4JTBE-02-
" 2432E-02

2.81E-01

1.33E-01"
8.09E-04
1<05€-01
. 3.98E-01
1041E-01
3.81E-01.

04 3.13E-0¢

4.62E-05

DOSE FACTORS

3
3%

INGESTION COSE FACTORS SHORFLINE______
(MREM/PC1 INTAKE) (MREM/HR)/(PCT /M2

BONE LIVER TOTAL LODY THYROID KIDNEY LUNG GI-LLI SKIN TOTAL anov RECON
0.C 105E-07 1405E~07 1.05E~07 1+05E-07 1.055-07 1.05F-07 Ce0 0.0 1.0GE+00
1.7O0E-06 1eTCE~06 1eT70E~06 1wT0E-0% 14T0E-06 1+70E-06 1eTOE~06 2+.90E~08 2.50E-08 1.,00E+00
2e75E-06 1.%90E-06 4443E~07 0.0 0.0 1.06E-06 1.09E-06 040 0.0 1.00E+00
0.0 Te45E~07 1467E-06 040 0.0 0.0 1.51E~05 8420E~09 7.0CE-09 1.00E+00
0.0 2¢14E-06 4.72E-06 0.0 0.9 0.0 4eC2E~-05 2.00E-08 1.70E-08 1.00E+00
1430E-04 9+01E-06 4436E-05 0.0 0.0 0.0 1.8BE-06 040 0.0 1.00E+400°
3.84E—03 0.0 10035-03 0-0 000 0-0 2-19E404 0.0 0-0 anOE‘OO
"44,16E-06 5.95E-06 3.41E-06 1495C-03 1.02E~05 0.0 1e57E-06 3.40E-09 2.80E-09 1.,00E+00
1.42E-06 2+4TE-06 7.53E~07 3463E-04 4431E-06 0.0 2022E-06 4450E-09 3.70E-09 1,00E+00
6422E-05 1.,4BE~04 1421E-04 0.0 4eT9E~D5 1e459E-05 2459E~06 1+40E-08 1.20E-08 1.00E+00
7e97E-05 1+09E-04 T<14E-05 040 3e70E~05 1+23E~05 2411E-06 4+90E-0G 4.20E-09 1.00E+00
‘1e7T9E-06 2+00E~08 4¢26E~07 1+82E-09 0.0 1.38E=06 1+497E~05 3+50E~09 3.10E-09 1.00E+00
2+80E-06 5029E-08 1.11E~06 6+79E-09 0.0 2418E-06 T«95E-05 1.50E-08 1«30E-08 1.00E+00

# % &% CATEGORY II DOSE FACTORS * % =
INGESTION DOSE FACTORS; SHORELINE______
’ {MREM/PCI INTAKE) : (MREM/HR) /(PCTI/M2%2)

BONE LIVER TOTAL BODY THYROID KIDNEY - LUNG GI-LLT ~ SKIN TOTAL BODY  RECON
0.0 © 1e06E=07 1+06E-07 1¢06E-07 1.06E-07 1.06E-07 1.06E-07 : o
2430E-06 2+30E-06 2430E-06 2.30E-06 2+30E=-06 2:.30E-06 2.30E-06
3,78E-06 268E-06 6425E-07 0.0 0.0 1.70E-06 1.16E-06
0.0 9eT72E~0T 2424E-06 040 0.0 0.0 1e¢34E-05
040 24B1E~06 6¢33E~06 0.0 0.0 0.0 ° '3.66E-05
1e7TE-04 1425E-05 6.00E-06 0.0 0.0 0.0 1.99E-06
4.48E-03 0.0 1.20E-03 0.0 0.0 0.0 2433E-04
5485E-06 8419E-06 4440E-06 2439E-03 1441E-05 -0.0 1.62E-06
2001E-06 3.41E-06 1.04E-06 4+76E~04 5.9BE-06 0.0 . 2458E-06
Be3TE-05 1e9TE-04 9.14F-05 0.0 - 6e26E-05 2439E-05 2.45E-06
1e12E-04 1449E-04 5.19E~05 0.0 5.07E-05 1.97E-05 2412E-06
2e48E-06 2471E-08 5.B80E-07 2437E-09 0.0 . 2418E-06 1.$3E-05
3487E-06 T+13E-08 1451E~06 8.78E-09 0.0 . 3+38E-06 T7.B0E-05

#. % . % CATEGORY II1 DOSE FACTORS =& % #

_INGESTION DDSE FACTORS. SHORELINE______

e ' coo .t (MREM/PCT INTAKE) o (MREM/HR)/ (PCT/M%%2)
" BONE LIVER TOTAL BODY THYROID KIDNEY LUNG GI-LLI SKIN TOTAL BODOY  RECON
040 2./03E-07 2.03E-07 2.03E-07 2.03E-07 2.03E-07 2.03E-07 '
S«80E-06 S5+80E~06 S5.B0E-06 5.80E-06 5.80E-06 5.B80E-06 5.B0E-06
1.15E-05 6+10E-06 1.89E-D6 0.0 0.0 : 3e45E-06 1.13€-06
0.0 1.B0E-06 5.51E-06 0.0 0.0 - 0,0 1.056-05.
00 - 5e29E-06 -1e56E=05 040 - 0:0 - 0.0 2.93E-0S
‘5¢38E-04 2488E-05 1.83E-05 0.0 0.0 0.0 1+94E-06
1.13E-02 0.0 3.03E-03 0.0 0.0 ' 0.0 2.29E-04
1.72E-05 1473E-05 9¢B3E-06 5.72E-03 2.84E-05 0.0 1e54E-06
S5e92E-06 Te32E-06 2TTE~06 1e36E-03 1.22E~05 0.0 2.95E-06
2e34E-04 3.84E-04 Be10E-05 0.0 1:19E-04 4.27E-05 2.07E-06
3.27E~ 0.0 1.02E-04 3.67E-05 1.96E-06



51s8 l‘ZS‘?BE-OZ

51S3 124  6e43E-05
NUCLIDE CURIE/YEAR
1H 3 3.53E+02
LINA 24  1o14E-02
26FE 55  4.78E-02
27C0 53  2432E-02
. 27C0 60 2.81E-01
28NT 63 -+ 1433E-01
33SR 90  B.09E-04
531 131  1.05E-01
530 133 3.93€E-01
55CS 134  l.41E-01
55CS 137 - 348lE-01
51S8 125  le38E-02
51SB 124  6+43E-05

Telb6E-06 5452E-08 1450E-06 6463E-09 0.0
1lel1E-05 1444E-07 3489E-06 2445E-08 0.0

%=

% *

CATEGORY IV DOSE FACTORS

80ONE

0.C

1+01E-05
1«39E-05
0.0

0.0

6434E-04
1.25€-02
3.59E-05
1.25€E-05
3.77E-04
522E-04
1.23E~-05
2414E-05

TOTAL NUMBER IN SOURCE TERM IS

3.08E-07
1.01E-05
8.38E-06
3460E-06
1.08E-05
3.92E-05
0.0

4423E-05
1.82E-05
T.03E-04
6.11E-04
l1.19€-07
3.15E-07

13

INGESTINN DOSE FACTORS

(MREM/PCT INTAKE)
LIVER 'TOTAL BODY

3.08E-07
l«01lE-05
24 40E-06
8.98E-06
2e55E-05
2+20E-05
3437€-03
l«85E-05
533E-06
T.10E-05
4433E-05
2+53E-06
6e563E-06

THYROIC
3.08E-07
1.01E-0
0.0 .
0.0 -
340

0.0

0.0
1.39E-02
3.31£-03
0.0

0.0
1.546-08
5.68E-08

SHORELIMNE_.

(MREM/HR)/(PCT/M#%2)

A 99E-06 1.T1E-05
6+16E-06 6.94E-05

% * e
KIDNEY LUNG GI-LLI SKIN
3,08€E~-07 3.08E-07 3.08€E-07
1.01E~-05 1.01E-05 1L.01E-0O5
0.0 4e395-06 l.14E-06
0.0 . 0.0 8.97E‘06
Q.0 000 2.575‘05
0.0 0.0 1.95E-06
0.0 0.0 2+31E-04
4e94E-05 0.0 1.51E-06
214E-05 0.0 3.085-06
1eBLlE-04 T+42E-05 1+91E-06 ,
1le64E-04 6464E-05 1.91E-06
0.0 Tel2E-06 1.64E-05
0.0 1e34E-05 6.60E-05

TOTAL RELEASE IS 3.5453E+02

TOTAL BOOY

RECON



: @ @

s : AS LOW AS REASONARLY ACHIEVABLE = #
( .
CATEGOOIRY I D0SES
«€ . DOSF__AMREM PER YEAR INMTAKF)___
PATHWAY SKIN BONE LIVEK TOTAL ©NOY THYROIG KICNEY LUNG GI-LLI
FISH 1.32E-01 2.05F-01 1e46E-01 6.22E~03 6eB6E-02 2.28E-02 4493E-03
INVERTEBRATE 2.50F-03 2.66E-03 1e93E~03 S.03E-04 B8e32E-04 3.48E-04 1.05e-03
ALGAE 1.74E-08 2.47E-08 1.796-03 7.85E-09 Ee24E-09 2.B0E-09 2.77€-00°
DRINKING 4.69€-13 Te96E-13 6.59E~13 1.39E-12 4,59E-13 3.45E-13 3.97€-13
SHORELINE 1.29€-03 1.10£6-03 1.105-03 . 1.10C-03 1.10€E-03 1.10€E-C3 1.10E-03 1.10£-03
SWIMMING 0.0 1.05E-05 1.05£-05 1.05E-05 1.056-0% 1.05E~05 1.05E-0% 1.05€£-05
EOATING 0.0 1.C5E-05. 1.05E-05 ~ 1.05E-05 1.05E-05 1.05€-0% 1.05€E-05 1.05E-05
TOTAL 1.29E-03 1.35E-01 2.09E-01 1.49€E-01 7.RSE-03 T.06E-02 2.43E-02 7.10E-03
.- USAGE (KG/YRyH4R/YR) DILUTION TINME (HR) SHOREWIDTH FACTOR=0,2
FISH 21.0 5.0 25.00
INVERTERRATE 5.0 5.0 25.00
ALGAE 0.0 5.0 25.00
DRINKING 0.0 S00.0 112.00
SHNRELINE 50.0 5.0 1.00°
SWIMMING 50.0 5.0 1.00
BEOATING 100490 5.0 1.00
CATEGORY "I11 DOSE.S
DOSE__(MREM PER YEAR INTAKE)
PATHWAY SKIN BONE LIVER TOTAL BODY THYROID KIDNEY LUNG GI-LLI
FISH : 1.39€-01 2412E-01 8.21E-02 5.90E-03 7«05€E-02 2.73E-02 3,65E-03
INVERTEBRATE 2+60E-03 2.756-03 1.17E-03 4eT4E-04 8e51E~04 4411E-04 Te42E-04
ALGAE ‘ 2+39E-08 3.34E-08 1+36E-08 9.79E-09 1«11E-08" 4.3BE-09 2.60E-09
DRINKING - o : 6+.43E-13 9.78E~-13 5«79E-13 1.64E-12 Se21E-13 3.78E-13 3.91E-13
SHORELINE 1.73€~-03 1.48E-03 1.48E-03 1.4BE-03 1.48E-03 1l«4BE~-03 1.48E-03 1.4BE-03
SWIMMING - 040 : 2.09E-05 2+09E~05 2409E-05 2.09E-05 2.09E-05 2.09E-05 2.09E-05
BOATING .0.0 - 1.05E-05 1.05E-05 1.05€6-05" 1.05E-05 1.05E-0% 1.05E-05 1.05E-05
TOTAL 1.73E-03 ° 1. 44E-01 2+16E-01 ‘Be4TE-02 7.88E-03 7.29E-02 2.92E-02 5+30E-03
. 1 USAGE (KG/YRyHR/YR) DILUTION TIME (HR) SHOREWIDTH FACTOR=0.2
FISH . .. o " 1660 540 25.00
INVERTEBRATE 3.8 - 5.0 25.00
ALGAE 0.0 " 5.0 25.00
DRINKING - - 0.0 500.0 112.00
SHOREL INE 67.0 5.0 1.00
SWIMMING - 100.0 S0 1.00
JOCATEGORY ‘111 DOSES
.DOSE__(MREM PER YEAR INTAKE)
PATHWAY .. ©USKIN - BONE. LIVER TOTAL BODY _ THYROID KIDNEY LUNG GI-LLI
FISH . - v i e "1 74E-01.~ " 1eB8E-01 ©© 341T7E-02 6+39E-03 6.01E-02 2.16E-02 1.41E-03
INVERTEBRATE 3.41€-03 "2453E-03 6e19E-04 Se31E-04 7.52E~04 3.45E-04 2.7BE-04 -
ALGAE ' , A 6.87E~-0S 6.86E-05 _ 1.33E~05 2+46E-05 2.20E-05% 8.08E-06 2.22E-06
DRINKING - T . 1.88E-09 1.97€-09 . 8.67E-10 3.80E-09 1.01E-09 7.18E-10 6.41E-10
SHORELINE . 3462E-04 3.09¢-04 3.09€-04 3.09E-04 3.,09E-04 3.09E-04 3.09E-04 3.09E-04
SWIMMING - " 060 5423E-06 5e23F-06 - S5+23E-06 5.23E-06 -5e423E-06 5+23E-06 S.23E-06
BOATING 0.0 1.05E-05 1.056-05 1.05E-05 1.05E-05 1.05E-05 1.05E-05 1.05€-05




P v D
©TOTAL 3.62E-04 1.73€-01 1.90E-01 £-02 Te27E-03 £.12E-02 2.23E-02 2€-03
b ] b ]
USAGE (KG/YRyHR/YR) DILUTION TIME(HR) SHOREWIDTH FACTAR=0.2
FISH o © 669 , 5.0 25400 .
3 INVERTEBRATE 1e7 5.0 25.00 o . : )
ALGAE 0.0 5.0 25.00

| DRINKING 0.0 : 500.0 112.00 :

9 SHOREL INE 1440 540 1.00 »
SWIMMING 2540 5.0 1.00 : :
BOATING - 100.0 5.0 1.00

) : b ]

CATEGORY IV DOSES

) o o ' ' DOSE__(MREM PER YEAR INTAKE) ;)
PATHWAY SKIN BONE LIVER TOTAL BQDY. THYROID KIONEY LUNG GI-LLI

) FISH + 2.015-02 2.60E-02 - 2411E-03 1.12€6-03 6089E-03 2.9GE-03 9.83E-05 )

' INVERTEBRATE 2.88E-04 2.80E-04 4.05E-05 T454E-05 - 7.00E-05 3.41E-05 1.50E-05
-ALGAE B 1.07E-07 . 1e31E-07 1.30E-03 5.98E-08 3.48E-08 1.44E-08 2.06E-09

) DRINKING - . 24T4E-12 . 3454E-12 Le17E-12 - 8.735-12 . 1e57E-12 1e136-12  9.238-13 )
SHOREL INE , T.76E-05 6462E-05 64625-05 6462E-05 6+52E-05 6+62E-05 6+62E-05 6.62E-05
SWIMMING 0.0 2.09E~12 2.096-12 2.09E-12 2.09c8-12 2409E-12 2.09€-12 2.07E-12

) . BOATING 0.0  5.23E-08 5.23£-08 5.23E-08 5.23E-08 5.23€-03 5.236-08 5.23£-08 )
TOTAL _ TeT6E-05 2.04E-02 2.63E-02 2.22E-03 1.27€-03 7.03€-03 2.90E-03 © 1.80E-04

b © USAGE (KG/YRyHR/YR} © DILUTION TIME(HR) - SHOREWIDTH .FACTOR=042 : ’ : h)
FISH 0.5 . 540 25400 : v - '
INVERTEBRATE Ol T 540 25.00 : )

) ALGAE - 0.0 5.0 25.00 ’ ) )
DRINKING 0.0 ' . 500.0 112.00 ' .
SHOREL INE : 3.0 5.0 1.00 . :

b SWIMMING 0.0 5.0 1.00 : _ )
BOATING 0.5 5.0 1.00

) )

) D

) )

) )

> p ]

) ]

) » b ]

)] )

) - )

) )




L2CATION IS DOWHSTEEAM

le34E-01 2+26E-02 4+25E-03 : 4.30E-02 . 1455E~02

CATEGO2Y 1 DGSES
R DOSE__{MPEM PER YEAR INTAKE) -
PATHUAY ' . SKIN TOnE ~ LIVER - TGTAL FODY THYROID KIDNEY ‘ LUNG GI-LLI
FISH . 9.40£-02 1.47E-01 1.04E-01 4417E-03 4.90E-02 1.63£-02 3.526-03
INVERTEERATE 1.786-03 1.90E-02 1.386-03 2,37E-04 5.94E-04 2.48E-04 7.53E-04
ALGAE 1.24E-28 1.76E-08 1.28E-06 5.2TE-09 5.88E-09 2.00E-09 1.92E-09
DRINKING 3.386-11 5.73E-11 4.73E-11 1.71€E-10 3.340-11 2.46E-11 2.86E-11
SHORELINE 9.24E-04 7.88E-04 7.88E~04 7.88E-04 7.88E-04 Te83E-04 7.88F-04 7.88E-04
SWIMMING 0.0 7.22E-06 T.226-06 Te22E-06  T.22E-06 7.22E-06 7.22E-06 7.225-06
BOATING 0.0 . 7422E-06 7.22E-06 T7.226-06 7.226~06 7.226-06 7.22E-06 7.22E-06
TOTAL 9424E-04 9.66E-02 1.49E-01 1.06E-01 5.31E-03 5.04E-02 1.74E~02 5.07E-03
USAGE (KG/YPoHR/YR) DILUTION TIME(HR) SHOREWIDTH FACTOR=0.2
FISH : 21.0 7.0 31.00
INVERTEBRATE 5.0 7.0 31.00
ALGAE 0.0 7.0 31.00°
DRINKING . 0.0 7.0 19.00
SHORELINE 5040 7.0 7.00
SWIMMING : " 5040 7.0 7.00
BOATING 100.0 7.0 7.00
LOCATION 1S COWNSTREAM
. CATEGORY 'II DOSES
DOSE__(MREM PER YEAR INTAKE)
PATHWAY " SKIN BONE LIVER °  TOTAL BODY THYROID KIONEY LUNG GI-LLI
FISH o 9.96E-02 1.51E-01 5.86E-02 3.95E-03 5.04E-02 1.95E-02 2.61E-03
INVERTEBRATE 1.86€-03 1.96E-03 8e37E-04 3.17E-04 6.07TE-04 2.94E-04 5.30E-04
ALGAE - = . 1.70E-08 2.39E-08 9.6BE-09 6¢55E-09 7.93E-09 3.136-09 1.86E-09
DRINKING 4e63E~11 7.05€6~11 4416E-11 2.08E-10 3.81E-11 2.71E-11 2.83E-11
SHORELINE 1.24E-03 1.06E-03 1.06E-03 1.06E-03 1.06E-03 © 1.06E-03 1,06E-03 1.06E-03
SWIMMING - 0.0 1:44E-05 1.44E-05 1.44E-05  1.44E-05 1444E-05 1.44E-05 1.44E-05
BOATING .~ 0.0 7.22E-06 7.22€E-06 © T.22€-06 7.22E-06 . T.22E-06 7.22E-06 7.226-06
TOTAL . 1424E-03 1.03E~01 1.54E-01 6+.05E-02 5.34E-03 5.216-02 2.09E-02 4.21E-03
o USAGE (KG/YRyHR/YR) DILUTION TIME(HR) SHOREWIDTH FACTOR=0.2
FISH _ 16.0 740 31.00
INVERTESRATE . . . - 3.8 7.0 31.00
ALGAE"  * . i . .0e0 7.0 31.00
D DRINKING ¢ v @ i 0.0 7.0 19.00
SHORELINE . - = - - 6740 7.0 7.00
SWIMMING . - 100.0 7.0 7.00
BOATING . . ° 100.0 7.0 7.00
LOCATION Is. DUNNSTREAM
CATEGORY 111 DOSES
' ‘ DOSE__(MREM PER YEAR INTAKE)
PATHWAY .~ =~ i SKIN BONE LIVER ° TOTAL BODY THYROID KIDNEY LUNG GI-LLI
FISH N 1.24E-01 1.01€-03




INVERTESR.

2.475-04 ‘935-01.

2443E-03 1.81€-03 €-04 3453E-04 537€-04
ALGAE 4+90E-05 4470E-05 »50E-06 L.6%4E-05 1 «57€-05 S«77€E-06 1.58E-05h
ORINKING : 1.35E-07 l.42€-07 5425E-08 Sel4E-0T7 T.42E-08 5¢14E£-03 4eh2E-038
SHORELINE 2+59E-04 2.21E-04 2.21E-04 2421E-04 2.215-04 2.21E-04 2.21E-04 2421E-04"
SAIMMING 0.0 3.61E-06 . 3.61E-06 3.61E-06 3451E-06 3.61E-06 3.61E~06 3461E-06
SOATING 0.0 T«22E-06 T«22E-06 Te22E-06 T«22E-06 Te22E-06 Te22E-06 Te22E-06
TAOTAL 2e59E-04 1.27€-01 le36E-01 233E-02 4485E-03 4e37E-02 1.59£-02 1444E-03
. USAGE (KG/YRyHR/YR} DILUTION TIME(HR) SHOREWIDOTH FACTOR=0.2
FISH ) ) 649 7.0 31.00
IMVERTEBRATE 17 . Te0 31.00
ALGAE Q.0 Te0 31.00
DR INKING 0.0 7.0 19.00
SHORELINE 14.0 7.0 .Te00
SWIMMING . 2540 7.0 - 7.00 .
BOATING 100.0 TeN 7.00
LOCATION IS DOWNSTREAY
CATEGSO Y L v DOSES
DOSE__IMREM PER YEAR IMTAKE)
PATHWAY SKIN BONE LIVER TOTAL BGOY THYROID KIDNEY LUNG v GI-tL1
FISH . 1+43E-02 L. 86E-02 1.51€-03 Te4TE-04 4492E-03 2400E-03 T.02E-05
INVERTEBRATE 2.05E-04 2.00E-04 2489C5-05 Se02E-05 "5400E-05 2¢43E-05 1.07E-05
ALGAE T«62E-08 9437E-08 9.28E-09 3.97E-03 2+48E-08 1.03€E-08 l.4T7E-Q9
DR INKING 1.93€-10 2056E-10 8e46E-11 l21E-09 le15E-10 8.09E-11. 6464E-11
SHORELINE Se54E-05 4.73E-05 4e73E-05 4eT3E-05 4¢732-05 4e73E-05 44T3E-05 4+73E-05
SWAIMMING ’ 0.2 1e44E-12 le44E~-12 le44E-12 le44E-12" le44E-12 le44E-12 le4bgE-12
BOATING ' 0«0 3.61E-03 3.615-08 3.61E-03 3.61E-08 3461E-C8 3.61E-08 3.61E-03
_TOTAL Se54E-05 l.45E-02 1.38-02 l.58£-03 8.44E-04 3.02E-03 2.07€E-03 1.28E-04
USAGE (KG/YR4HR/YR) DILUTION TIME(HR) SHOREWIDTH FACTOR=0.2
FISH 0.5 T.0 31.00 : .
INVERTEBRATE Oel T.0 31.00
ALGAE 0.0 T.0 31.09
DRINKING 0.0 7.0 19.00
SHURELINE 3.0 7.0 T.00
SWIMMING 0.0 7.0 T«00
30ATING 0.5 ° T«0 T.00



PATHALY AGE GROUP ' USAGE
FISH CATEGORY 1 Te60E+04
FISH CATEGORY 11  8.B7E+03
FISH CATEGORY I11 6.14E+03
FISH TOTAL 9.10E+04 -
LOCATION DILUTION  CA

T-00E+00 9,

. AVERAGE INDIVIDUAL CONSUMPTION (KG/YR} CATEGORY I=6.30E+00

LOYE
3.34E-D1
Se42E-02
1.0%E-01

DOSES = % %

{MAN=REX ) e e e e e e e e

FISH CONSUMPTION LATION
MAN-REM
---------------------------- DOSE

LIVER TOTAL 20CDY THYROID
5421E-01 3.69E-01 7.18E-03
B8o24E~-02 3.16E-02 1.02¢-C3
1.17E-01 1497E-02 1.69E-03
Te20E-01 4421E-01 9.%0€-03

4.27E~01

TCH TIME(HR)-INCLUDES FOOD PROCESSING
10E+04 14568E+02

KIDNEY LUNG GI-LLI
1e74E-01 S.798-02 1.25€-02
2eT4E-02 1eG6E-02 1.41E-03
3eT5E-02 1435E~02" E£.77E-04
2¢39E-01 B.20E-02 1.47€-02

TIYE OF l.6BE+02 HR PCPULATION=1.55€+404

CATEGORY 11=5,20£+00 CATEGORY IV=2.20E+00



' # % % FISH CONSUMPTION PG.ION DOSES = == %

MAN-REM
________ COMMERCIAL HARVEST__ _______
---------------------------- DOSE { MAN=REM) =omm oo mmm e e oo e
PATHWAY AGE GROUP USAGE RONE LIVER  TOTAL BODY THYRJID  KIONEY LUNG GI-LLI
FISH CATEGORY I 1.00E+08 1.55E+00 2.42E+00 Le72E+00 2e59E-02 8.09E-01 2.69E-01 S5e79E-02
FISH CATEGORY IT  LelTE+07 2.52E-01 3.83E-01 1e48E-0l 3.69E-03 1e27E~01 4¢93E-02 6.586-03
) FISH " CATEGCRY IIl B8.12E+06 5.06E=C1 5.44E-01 9e18E-02 6.08E-03 1.74E-01 6+28E-02 4.03E-03
FISH © TOTAL . Le20E+08 2.31E+00 34356400 L1e95E+00 3.56E-02 1.11E400 3481E-01 6.856-02
y LOCATION DILUTION  CATCH TIME(HR)-INCLUDES FOOD PROCESSING TIME OF 24405402 HR POPULATION=2.05E+07.
7.00E+00 14556405 2440E+02 _ :
) AVERAGE INDIVIDUAL CONSUMPTION (KG/YR) CATEGORY I=6490E+00  CATEGORY I1=5.20E+00 CATEGORY IV=2.20E+00
_______ __NEPA DOSES__________ "
) ‘
NOTE--TOTAL NEPA DOSE INCLUDES SPORT CATCH
) L DOSE (MAN-REM) = mm e e m o e e mm e e e e m e
" PATHWAY AGE GROUP USAGE BONE LIVER  TOTAL BODY -THYROID  KIDMEY LUNG GI-LLI
) . FISH CATEGORY I 2.05E+05 9.02E-01 14415400 9.98E-01 L.66E-02 4¢TOE-01 1.54E-01 34366-02
© FISH CATEGORY Il 24405404 144TE-01 2.22E-01 8+61E-02 2e37E-03 7.40E-02 2.86E-02 3.82E-03
: FISH. CATEGORY III 1.66E+04 2494E-01 3416E-01 5.33E-02 3.92E-03 1.01E~01 3.656-02 2.376-03
) FISH TOTAL 2.46E+05 1434E+00 1.94E¢00 Lo14E+00 2.29E~02  6.45E-01 221E-01 3.985-02
)
N .
) L
)
),
)
)
»
)
)
)




- . # % % TMVERTERRATE CONS 10% POPULATICN DNSSES . =
¢ MAN-KEM -

__________ SPORT HARVEST__________
C

———————————————————————————— DOSE [ MAN-REM)memmm e e e
. A

¢ PATHUWAY AGE GROUP USAGE EONE LIVER  TOTAL ERGDY THYROID  KIDMEY LUNG " GI-LLI

INVER CATEGORY 1 64336403 2.92E-03 2411E~03 2426E-03 2.73E-04 9.69F-04 4.06E-04 1.23F-03 |

INVER CATEGORY I1  9.6BF+02. 44656-04 4.90-04 2.09E-04 3485E-05 1.51E-04 7433F-05 1.326~04 |
(4 INVER CATEGORY I1I] 6497E+02 94T79E-04 Te27E-04 1e78E-04 6453E-05 2e1%E-C4 9.91E-05 7T+95FE-05 (

INVER TOTAL 1400E+04 4436E-03 4.33E-03 2464E-03 3,77E-04 1.34E-03 5.78E-04 1.44E-03 : ,
C LUCATION OILUTION  CATCH TIME(HR)-INCLUDES FDOD PROCESSING TIME OF 1.6BE+0Z HR POPULATION=1.17€+04 - (

: 7.00E+00 1.00E+04 1.68E+02 ~

¢ AVERAGE INDIVIDUAL COMSUMPTION (KG/YR) CATEGORY I=1.00E+00 CATEGOGRY II=7.50E-01 CATEGORY IV=3.30E~01 - (
4 (
C ) (¢

=
-~

h N
~

¢ C

« ¢
€ 'S
¢ A \ («j

C - «
« «
¢ | (1

'S ; (‘T

« ' .

¢ ’i .




PATHWAY
INVER
INVER
INVER
INVER

LOCATION

AVERA§E INDIVIDUAL CONSUMPTION (KG/YR) CATEGORY I=1.00E+00

[

PATHWAY
INVER
INVER
INVER
INVER

AGE GROUP USAGE
CATEGNRY I 1e46E+07
CATEGORY II 1+69E+05
CATEGORY III " 1422E+06

TOTAL 1. TSE+0T

 DILUTION  CA
7.00E+00 1.

AGE GROUP USAGE

CATEGQORY I 9.L7E+03
CATEGORY II 1.07E+03
CATEGORY III 7.67€+02
TOTAL 1.10€+94

3

&

BONE
2421E-03
3.53E-04
T.43E-04

‘3e31E£-03

INVERTEBRATE CONSUM‘ POPULATION DOSES
MAN-RE4 - :

LIVER TOTAL BODY THYROID
2¢35E-03 1.71E-03 1.52E-04
*3.72E-04 1.59€-04 2.28E-0S
5¢525-04 1.35€E-04 3.93E-05
3423E-03 2.00E-03 2.24E-04

KIDNEY
Te35€E-04
1e15E-04
1+63E-04
1.01E-03

LUNG
3.08E-04%
5456E-05
T«51E-05
4+38E-04

TCH TIME(HR)-INCLUDES FODD PROCESSING TIME OF 2.405+02 HR
00E+03 2.40E+02

NOTE--TOTAL NEPA'OOSE INCLUDES SPORT CATCH .

BONE
3.,215-03
5¢11E-04
1.08€E-03
4eT79E-03

LIVER TOTAL 20DY THYROID
3.42E-03 2.43E-03 2.94E-04
5e¢39E-04 2.30E-04 4.15E-05
8+.00E-04 1.95€E-04 7.09E-05
4«T6E-03 2.91E-03 4.07E-04

CATEGORY I1=7.50z-01

KIDNEY
1.07€-03
1«67E-04
2437E-04
1+447€E-03

GI-LLI
9+30E-04
1.00E-04
6403E-05
1.09E-03

POPULATION=2.05E+07,

CATEGORY IV=3.30E-01

LUNG
4e46E-04
8.06£-05
1.N9E-04
5436E-04

GI-LLI
1+35E-03
le45€E-04
8.74E-05
1.53€E-03



. s st PCPULATION WATER C SUMPTYICN DOSES E] B %
p .
¢ SUFPLIER-
———————————————————————————— DOSE (MAN=REM) = mmmmmmm oo mmmmmmemlmemme o
< - ' |
PATHWAY AGE GROUP USAGE PONE LIVER TOTAL YC‘DY THYROID KIDNEY LUNG GI-LLI
DRIKKING  CATEGDRY I 2.63E402 1.03E-0R 3.70E-0° 2¢47E-09 6e28E-11 1+11E-09 4.12E-10 2+47E-10
« DRINKING ~ CATEGORY I1  2.85E401 1.53E-09 5.49E-10 2.13E=10 6.90E-12 1e64E—10 6.786-11 2.78E-11
DRINKING  CATEGORY ITI 446BE+0l 7To50E-09 1.91E-09 4e79E-10 2¢16E-11 5¢37E-10 2.07€-10 Seb4F-11
DRINKING  TOTAL 3.38E402 1493E-06 6416E-09 3.10E-09 9.13E-11 1.P1E-09 6.87E-10 3.29E-10
[ § .
POPULATION=1.00E+00 DILUTION=1.00E+02 TRANSIT TIME=1.00E406 HR (INCLUDING 24 HR FOR TREATMENT FACILITY) ‘
« AVERAGE INDIVIDUAL CONSUMPTION (L/YR) CATEGORY I =3.70E+02 CATEGORY 11=2.60E+02 CATEGORY I11=2.60€+02 o
¢ (
————— CUMULATIVE TOTAL--=---
« “PATHWAY  AGE GROUP USAGE BONE LIVER  TOTAL B0DY THYROID  KIDNEY LUNG  GI-LLI «
DRINKING ~ CUMUL TOTAL  3.3BE+02 1.93E-08 6.16E-09 3.10E-09 9¢13E-11 14B1E-09 6.87E-10 3.29E-10 _
«C HYDROSPHERE TRITIUM DOSE__________ ‘ ‘ » C
_ PATHWAY = AGE GROUP . USAGE  BONE LIVER  TOTAL BODY THYRSID KIDNEY - LUNG  GI-LLI .
€ WATER TOTAL 2420E+00 2.90E-03 2.90E-03. 2.90E-03 2490E-03 2.90E-03 2.90E-03 2.90E-03 _ (
4 4
( [ £
' |
4 [
i
(¢ ("
« ‘
|
€ «
' |
C «
. |
< [
S |
( [ ¢
C €
{ [ 4




RECREATION POPUL‘ DOSES % %

LOCATION- DOWNSTREAM

DILUTICON=0.TOE+O1

PATHWAY - AGE GROUP USAGE

TRANSIT TIME=0.40E+01 HR SWFE=042

DOSE(MAN-REM)

SKIN TOTAL 3aDY THYROID
SHORELINE  TOTAL POPUL  1466E+07 3.07€-01 2.62E-01 2.52E-01
LOCATION- 04200

DILUTION=047GE+OL

TRANSIT TIME=0.40E+01 HR

DOSE(MAN-REM])

PATHWAY AGE GROUP . USAGE SKIN :TAQTAL 800Y THYROID
SWIMMING TOTAL POPUL . leb66E+Q7 0.0 . - 2443E-03 o 2443E-03
LOCATION- - 0.200

ODILUTION=0.70E+0O1

PATHWAY AGE GROUP USAGE
BOATING TOTAL P3JPUL 1e66E+07

TRANSIT TIME=0.40E+01 HR

DOSE(MAN-REM)

SKIN TOTAL BODY THYROID

0.0 1.22E-03 1.22€-03

2




&
%
i

DOSE TJ BIOTA =

I { . o
MRALS PER YELR
C R ———— ‘ e e e e
© DILUTION=  7.00F+00 . TRANSIT TIME=  4.00T+00 HR

¢ ' INTERNAL EXTERNEL TOTAL

FISH : 2.98E-01 €+«92E-01 ) 9.90F-01
‘ INVERTCRRATE 3.33E-02 1.38E400 " 1.42F400
<€ ALGAE 1.02E-01 - 142BE-03 leNsg-01

MUSKRAT . 1.T6E+0D 4461E-D1 . T2.22E400

RACCOON : ¢ Te33E-02 "3.45E-01 4.195-01
€ HEP.ON 1.01E+01 4461E-01 . leJ6E+01

DUCK 1.56E+00° 6.91E-01 2.26E+00
C T
C
L4
g ‘

' ]
L .
€
<
€ q{
4 4
q (
¢ ) ¢
€ [ 4
< 4
q !
/.

¢ ) [ 4



w € @

)

NUCLITD

1H
LINA
26FE
27C0
27C0
28NI
38SR
531 1
531 1
55CS 1
55CS 1
51S8 1
51S8 1

TOTAL

NOTE ON

CATEGORY
CATEGORY
CATEGORY
CATEGORY

g -3

€ RELEASE

! CU/YR
3 1. 3.53£+02
24 | 1.14E-02
55 | 4.78E-02
58 |  2.32E-02
60 |  2.8l1E-01
63 - | 1e33€E-01
90 | . BeO9E-04
31 1 1.05€-01
33 | 3.98€E-01
34 I le.41E-01
37 ! 3.81E-01
25 ' | 1e38E-02
24 |  6.43E-05

AGE GROUP:

COST-RENEFIT AMALYSIS

TOTAL 800Y
1.04€E-03
T«13E-05
l+58€E-04
3.16E-04
le43E-01
2412E-03

.9+03E-04

1.96E-04
3.31E-04
9.37€-01
1+56E+00
7.80E-04
1+ 14E-06

2.65E+00

I (17 YEARS OLD OR OLOER)
II (11 TO 17 YEARS OLO)
[IT (1 TO 11- YEARS OLD)
IV . (0 TO 1 YEAR OLD}

MAN-REM DOSE___

THYROID
l+04E-03
T«13€E-05
2.84E-09
2.49E-04
le45€-01
0.0
4.05€-10
4.51E-02

4+02E-04 -

2434E-02
9+40E-02
TeBNE-04
l.13E-06

3.10€-01

__MAN-REM PER CURIE
TOTAL 300Y

2494E-06
6+25€E-03
3.30E-03
l.36E-02
Se26E-01
1.60E-02
1.12€+00

1.37€-03

B.31E-04
6465E+00
4+.09E+00
Se65E-02
1le77€E-02

=5

THYROID
2+.94E-06
6.26E-03
5.94€E-03
l.07E-02
5«17€E-01
0.0
5.01E-07
4+30E-01
1.01E-03
1.66E-01

2.4TE-01
- 5.65E-02
1.76E-02 -







