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PREFACE

NUREG/CR-2850, Volume 1, PNL-4221, "Population Dose Commitments Due
To Radioactive Releases From Nuclear Power Plant Sites in 1979" is an
annual report with a permanent identifier. To differentiate one year from
another, only the volume number will change. The NUREG number will remain
the same during the Tifetime of the report series.
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ABSTRACT

Population radiation dose commitments have been estimated from
reported radionucilde releases from commercial power reactors operating
during 1979. Fifty~year dose commltments from a one~year exposure were
calcutated from both |Iquld and atmospheric releases for four population
groups (Infant, child, teen-ager and adult) residing between 2 and 80 km
from each site. This report tabulates the results of these calculatlions,
showing the dose commitments for both tiquid and alrborne pathways for each
age group and organ. Also Included for each site is a hlstogram showing
the fraction of the total population within 2 to 80 km around each slte
recelving varlous average dose commitments from the alrborne pathways.

The total dose commltment from both |lquld and alrborne pathways
ranged from a high of 1300 person-rem to a low of 0.0002 person-rem with an
arithmetic mean of 38 person-rem. The total population dose for all sltes
was estimated at 1800 person-rem for the 94 milllon people considered at
risk.

The average individual dose commltment from all pathways on a site
basls ranged from a low of 2 x 1076 mrem to a high of 0.7 mrem. No attempt
was made In this study to determine the maximum dose commitment received by
any one Indlvidual from the radionuclides released at any of the sltes.
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ANTRODUCT | ON

The Paclflc Northwest Laboratory (PNL) Is operated by Battelle Memo-
rial Instltute for the Department of Energy (DOE). This study, sponsored
by the Nuclear Regulatory Commission (NRC) and conducted at PNL, estimates
radiation dose commitments from reported radionuc|ide releases at 68 com-
mercial power reactors operating during 1979, Thls work Is a contlnuation
of the study done for 1975 through 1978 releases (Baker, Soldat and Watson
1977, Baker 1979 and 1980, and Peloquin et, al. 1982). In this study, as
in those prevlious, we estimated the population (collective) dose
cawmifmenf(a) from both the |iquid and gaseous releases to four age groups
making up the population residing in the region of the site: Infant (0 to
1 yr), child (1 Yo 11 yr), teen-ager (11 to 17 yr) and adult (17 yr and
oidery.

The partlicular organs of reference in this study are listed in Table
1. The major pathways by which radionuclides travel from the reactor to
the individual receptors are shown In Table 2. Other possible [iquid
pathways such as direct exposure from waterborne actlivities {swimming,
boating, shoreilne recreation) and internal exposure through ingestion of
food produced using contamlnated irrigation water were not Included. This
was because we have found from past experience that the doses from these
pathways |s generally much smaller than the doses from the pathways consi-
dered in this study.

The "source terms" used to estimate dose commitments produced from
each slte were the annuai measured refeases of radioactive materials as
reported to the NRC by the plant operators and subsequently pubilshed In an
NRC public document (Tichler and Benkovitz, 1981).

The reglional population for which we estimated dose commlItments
tncluded those persons estimated to be living In a reglon between 2 and 80
km around the reactor sites durlng 1979. We estimated the numbers of
persons by extrapolating Bureau of Census data for 1970 to 1979, Atmos-
pheric transport factors (annual average dilution and annual average depo-
sition) were calculated for the reglion around each site using appropriate
meteorological data supplied by the NRC's Offlce of Nuclear Reactor Regu-
lation. To calculate the doses, we used models approved by the NRC. We
incorporated these models into two small|l computer codes to expedite the
dose calculations involved for each site,

(a) As used in this report, dose commltment describes the total-body dose
equivalent in rem (1 rem = 0,01 slevert) recelved over 50 years from |ntake
during the year in which radlioactive materials were released into the
environment from the plants.



JABLE 1. Organs Considered in This Study

Organs Affected by Organs Affected by
Alrborne Releases Waterborne Releases
Total body Total body
Thyrold Thyrold
Bone Bone
Gl tract Gl tract
Llver Liver
Lung

JABLE 2. Pathways Considered In This Study by Which Radionucl Ides
Travel from Reactors to Persons

Pathways for Pathways for
__Alrborne Releases __ Waterborne Relegses
Alr submersion fngestion of drinking water
Contaminated ground Ingestion of fish and
Inhalation invertebrates

Ingestion of food crops
and animal products



Site—spec|flc parameters other than releases, meteorciogy and populz
tion were obtalned from environmental statements for the varlous reactors
when avallable (Table 3). Such parameter vaiues Inciude the total popula-
tion drinking contaminated water, river flow, dilution flow from the reac-
tors (for sites not on rivers), fish and invertebrate harvest for reglon,
and dllution factors for drinking water and aquatic foods.

The reactors included in this study, thelr type, licensed thermal
power rating and net electrical output for 1979 are |isted In Table 4.
Those reactors which had an operating augmented gaseous radiocactive waste
system in 1979 are Identifled In the table. Populations at risk and the
dose commitments derived in the study are also tabulated.

Site-Dependent Parameters

The section entitled Site Summarlies gives the focation (includling
latitude and longltude) for each reactor site and the estimated 1979 popu-
lation within 2 to 80 km around the site. Thls population Is derived from
the 1970 census by extrapolation to 1979, Iin additlon, the location of
major metropolltan centers within 80 km are listed along wlth their 1979
extrapolated populations. The poputations of the Standard Metropol itan
Statistical Areas (SMSA) are glven where applicable. Next, the site~
specific data pertinent to the airborne pathways are specifled. The
average production rates of vegetable crops and animal products are given
for the area within an 80-km radius based upon the statew!de average. Thls
production has been reduced for sites on lakes and seacoasts to account for
the presence of the body of water. An animal grazing factor is estimated
for each site location, This factor accounts for the fraction of the year
during which grazing animals such as milk cows and beef cattle graze on
fresh pasture in the reglon around the site. After average production
rates are given, the period of record and the percent data recovery of the
meteorcloglical data used in calculating diffusion factors Is Indicated.

YarTous site-dependent factors asscociated with the waterborne pathways
are presented next. For lake and ocean sites, we used the average dllution
of plant effluents for the year 1979 specifled by Tichler and Benkovitz
(1981), For river sites, the average annual river flow [s tabuiated. This
flow was used In place of a dllution flow from the plant to account for
dilutlons of liquid releases at the locatlions of probable intake of
drinking water and aquatic food catch. Any exceptions to this scheme have
been footnoted. Next Is shown the estimated 1979 population utl|izing
drinking water drawn from suppfles containing diluted effluents from the
site, These are shown wlth an estimated dilution factor where applicable.
Fish and invertebrate catch data taken from the respective plant environ-
mental statement, when avallable (see Table 3), are |lsted next, along with
estimated dilution factors for the lake and ocean sites,



JABLE 3.

Environmental

Included in this Study

Statements for Power Plants

Site Docket
Number Reactor S1te Number Date Remarks
1 Blg Rock Polnt Es(® naot avallable
2 Brown's Ferry Jui 71 ES Published by Tenn.
Yalley Author(ty
3 Cooper Station 50~298 Feb 73  Draft ES
4 Dresden 5(=-237,50-249  HNov 13
5 Beaver Yalley 50-334 Jul 73
] Humbol dt Bay ES not avallable
7 La Crosse 50-409 Jun 76  Draft ES
8 M111istone Polnt 50-245,50-336 Jun 73
9 Montlcel lo 50=263 Nov 72
10 Nina Mlle Polnt §0-220 Jan 74
1 Oyster Creek 50-219 Dec 74
12 Peach Bottam 50=-277,50-2718  Apr 13
13 Pligrim 50-293 May 72
14 Quad Cltles 50~-254,50-265 Sep 72
15 Yermont Yenkee 50=-271 Ju! 72
16 5+, Lucle 50-335 Jun 73
17 Brunswlick 50=-324,50=-325 Jun 73 Draft ES
1B Ouane Arnold 50=331 Mar 73
19 J. A, Fitzpetrick 50333 Mar 73
20 E. |. Hatch 50-321 Oct 72
21 Arkansas One 50-313,50-368 Feb 73,5ep 72
22 Connecticut Yankee 50-213 Oct 73
(Haddam Meck)
23 Fort Calhoun 50-285 Aug 72
24 H. B. Roblnson 50-261 Apr T4
25 indlan Polnt 50=247 Sep 72 ES of Indlan Polnt 2 used
26 Salem 50-272,50-311 Apr T3
27 Kowaunae 50-305 Dec 72
28 Malne Yankee 50=-309 Jul 72
29 Oconee 50-269,50-270 Mar 72
50~-287
30 Fa!tsades 50-255 Jun 72
3 Potnt Beach 50-266,50-301 May 72
32 Praeirle Island 50-282,50=-308 May 73
33 R, E. Glnna 50-244 tec 73
34 San Qnofre 50=-206 Oct 73
35 Surry 50-281 Jun 72 ES of Surry 2 used
36 Three Mite Is|and S0-289 Dec 12
37 Turkay Polnt §0-250,50-251 Fab 72  Draft ES
38 Yankee Rowe ES not avallable
39 Zlon 50-295,50-304 Dec 72
40 Calvert Cliffs 50-317 Apr 73
4 Cook 50-315 Aug 73
42 Trojan 50-344 Jan T3 Draft ES
43 Rencho Seco 50-312 Mar 73
44 Crystal Rlver 50-302 May 73
45 Dav!s-Besse 50-345 Mar 73
46 J. M, Farley 50-348,50~364 Jun 72
47 Nor th Anna 50=-338,50-339  Apr 13

{a) Enylrommentai Statemant




JABLE 4. Reactor Characterlstics and Population Total-Body Dose Commitments , 1979

Bolling Water

Electric Reactor Population
LTcensed Energy Augmented Dose Commltment Average Indlvidual
Thermat  Gensration  Radloact[ve {Parson-rem) Total-Body Dose
Power 16979 \ Waste System Poputatian Comm | tment
Site Unft Type (M} (T.hry o 11979} Ligurd Alr Tetal At Risk {mrem}
Arkansas One 1 Pwr!D)  zses 3,32 -
2 PwR 2815 0.88 -

Arkansas One TOTAL 5383 4.20 0.35 012 0,47 1.7ES 2.8E-3
Beaver ¥alley 1 PR 2852 1.79 - n.mz2 0.16 017 3.7ER 4,6E-5
Blg Rock Polnt 1 BwR')  zap 0,114 NO 8.9 0.12 9.0 1,365 6.9E-2
Browns Ferry 1 EWR 3293 -NA- YES

2 BWR 329% -NA- YES
3 BWER 3293 ~HA- YES

Browns Farry TOTAL 9879 20.40 3.3 6.3 9.6 6.BES 1,4E-2

Brunswlck 1 BWR 2436 =MA- NO
2 EWR 2436 ~NA- NO

Brunswlck TOTAL 4872 6.82 G.020 2.2 2.2 1.9€% 1.2E~2
Calvert Cllffs 1 PR 2760 =-NA- -

2z PaR 2700 = NA- -

Calvert ClTfts TOTAL 5400 9.68 2.1 0.92 3.0 2, 4E6 t.2E-3
Cook 1 PwR 350 -NA- -

2 PRR 339 =NA- -

Cook TOTAL 6641 11.60 17 0.04& 17 1.1E6 1.5E~2
Cooper Statlon 1 EWR 2381 4,99 YES 0.0073  0.34 0.35 1.BES 1.9E-3
Crystal River 3 FwR 2452 3.76 - 0.40 0.25 0.65 2.3E5 2.8E-3
Dav [ 5-Besse 1 PYR. vz 3.13 - 0.51 0.013 0.52 1.BE6 3.0E-4
Bresden 1 EWE 700 i no

2 BWR 2527 8,42 NO
3 BWR 25271 . NO

Dresden TOTAL 5154 6.42 ¢ 15 15 6.4E6 2.4E-3
Duane Arncld 1 BWR 1658 2.9 YES 0.059 .48 0,54 5.TES g.4E-4
J. M. Farley t PR 2652 1.74 - 0.0025 0.19 0.19 3.3E5 5.BE-4
J. A, Frtzpetrick 1 BWR 2436 2.96 YES 0.18 0.060 0.24 8.1E5 3.0E-4
Fort Calhoun 1 PR 1420 3.67 - 0.348 0.0072 0.39 7.5E5 5.1E~4
R. E. Glnna 1 PR 1520 2.96 - 0o 0.035 0.1 1.1E6 9.4E-5
Haddam Neck 1 PR 1825 4.12 - £.22 3.4 3.6 3.4E6 1.1E-3
E. I. Hatch 1 BWR 2436 9.0 YES .12 0.012 0.13 2.8E5 4,7e-4
Humbo! dt Bay 1 BWR 220 o] NG 1.1€-4 5.7E-5 1.66-4  1.1E5 1.5E-6
Indlan Polnt 1 PRR 615 -

2 AR 25 4% -
3 PR 2760 4.79 -

Indlan Polnt TOTAL 6133 9,59 0.48 G4 5.9 1.6E7 3.7E~4
Kewaunee 1 PWE 1650 3.44 - 1.8 0.0034 1.8 6.1E5 3.0E-3
La Crosse 1 BWR 165 0.20 NO 3.7 .44 4.1 3.4E5 1.28-2
Maine Yankee 1 PR 2440 4,54 - B.1E-4  0.041 0.042 5.7ES 1.3E-5
Mitlstone Polnt 1 EWR 2011 4,22 NG

2 PR 2560 4,36 -

M1l Istone Palnt TOTAL 4571 §.58 0.0051 1.8 1.4 2.5E6 7, 2E-4
Montleel lo 1 EWR 1670 4,40 YES o] 0.18 0.18 2.1E6 8.56-5
Ning Mila Polnt 1 EWR 1850 3.00 NOY 140 0.082 140 G.1ES 1.7E=1
Horth Anna 1 PR 75 4,19 - 4.8 0.055 4.9 9.6E5 5.1E-3
Ocones 1 FwR 2568 -NA- -

z FwR 2568 =NA- -
3 PR 2568 =NA- -

Oconee TOTAL 1704 13,20 5.0 0.79 5.8 7.5E5 7.7E-3
Cysater Creek 1 BWR 1930 8,56 NG 1.4E~d4 220 220 3.3E6 B.6E-2
Pal [sades 1 PR, 2530 3.83 - 0.12 0.003% 0.2 1.0E6 1.2E-4
Peach Bottom 2 EWR 3293 -NA- YES

5 BWk 1293 =NA- YES

Peach Bottom TOTAL 6586 14.70 16 14 30 4.1E6 7. 4E-3
Filgrim 1 BWR 1948 4.84 YES 0.024 3. 3 4,3E6 7.2E-4
Polnt Beach 1 PaR 1518 -HA- -

2 PR 1518 ~NA- -

Point Beach TOTAL 3036 6.77 0.055 0.20 0.25 6.0ES 4,2E-4

Preirle rsland 1 PWR 1650 =MA- -
Z PR 1650 -NA- -

Pralrle 1sland TOTAL 3300 710 0.003% .10 g0 2.2E6 4.7E-5

Quad Cltles 1 BWR 2511 ~HA=- YES
2 BWR 2511 =-NA- YES

Quad Cltles TOTAL 5022 B.76 2.5 4.0 6.5 G6.7ES 9.7E~3
Rancho Seco 1 PR 772 5.7 - o] 0.32 0.32 1.6E6 2.1E-4
H. B. Roblnson 2 PwF. 2200 4.00 - C.17 0.024 0.19 6.5E5 3.0E-4
5+, Lucle ! PXE: 2560 4.88 - .15 0.61 0.78 3.0E5 2.5E-3
Salem 1 PWR 2328 2.04 - G.23 2.1 2.3 4,9E6 4.8E-4
San Onofre 1 PwR 1347 3.36 - 0.49 0.031 k.52 4,0E6 1,3E-4
Surry 1 PWR 2441 -NA- -

2 PWR 2441 -N&- -

Suerry TOTAL 4887 2.87 0.92 0.12 1.0 1.8E8 5.9E~4

Three Mil¢ Islana % PWR 2535 0.85 -
Z PRR 2172 ~HNA~ -

Three Mile isiand TOTAL 5307 0.85 0.2¢ 1300 1300 1.BE6 7.2E-1
Trejar 1 PR 3411 527 - 0.0062 0.0a2 0.048 1.4E6 3.5E=5
Turkey FPolnt 3 PR, 2200 -NA- -

4 PR 7200 =M&- -

Turkey Polnt TOTAL 4400 6.71 0.0cac 017 0.17 Z2.Z2E6 B.1E-%
Yermont Yarkee 1 BEwWk 1593 3.45 YES 0.0021 0.a6 0,46 1.4E6 3.3E-4
Yankee Rowe 1 PXE 600 1.23 - 0.38 0.018 0.40 1.6E6 2.6E-4
Zlon 1 PWR 3250 =NA= -

Z PR 3250 =MNf- -

Zlen TCTAL 6500 10.30 11 3.5 14 7.0EE 2.1E-3
TOTAL FOR ALL SITES 250 220 1600 TEO0 9. 4E7 —
Arlthmetic Mean 5.3 4.7 14 38 2088 2.4E-2
Geometric Mean 3.9 0.18 0.28 1.1 i, 1E6 1.0E-3

tal 1 Ta,br = 3,6E15 joules
(b} Pressurized water reactor
{c! Bolling water reactor

~NA- = Not avallable






RESULTS

This report consists of a summary of values used for site-speciflic
parameters at each site, as explained above, and the resufts of population
dose commitment calculations. The population dose commlitments are pre-
sented in two tables facing the page summarfzing site-specific parameters
for that site. These tables include both liquid and alrborne pathway dose
commitments for the several organs of reference for each age group investi-
gated. They also Include the dose to the whole poputation which inciudes
all age groups. The airborne population dose commitments for each of 160
segments partitioning the reglon around the s1te'® were dlvided by the
populattion residing within that segment to derive an average individual
dose for that segment. These doses are summarized as a histogram showing
percent of the population recelving a given dose level for each site. The
fractional population dose from the |iquid pathway was not determlined in
th1s manner, because the NRC does not at present take Into account the
location of indlviduals exposed vla this pathway, except those exposed
through ingesticon of drinking water.

Popul ation dose commitments estimated for both the Ilquid pathways and
airborne pathways varied widely over the 47 sites (68 reactors) studled.
The total dose commlitments (from both pathways) varied from a high of 1300
to a low of 0.0002 person~rem. The arithmetlic mean for the dose from
|Tquid pathways was 5 person-rem and the mean for tha dose from airborne
pathways was 34 person-rem {see Table 4).

Releases from Monticello, Rancho Seco, and Dresden resulted in the
smat lest doses from liquld pathways {(zero to near zero, respectiveiy).
This was because no liquid releases were reported for Monticelio and Rancho
Seco, and the receiving waters for the Dresden site are contamlnated wlith
Chicago sewage to such an extent as to severely limlt use of this water for
drinking or flshing, The largest |lquid-pathway dose to the total body was
140 person-rem at Nine Mile Point. This dose resulted primarlly from the
radloactive ceslum (Cs-134 and Cs-137) released by thlis plant.

The lowest total alrborne pathway dose to the total body was estimated
for Humbol dt Bay (0.0001 person-rem); and Kewaunee and Pal isades (0.003
person-rem) each. The highest doses were at Three Mile Island (1300
person-rem) and Oyster Creek (200 person-rem). The large value for Three
Mile Island includes the releases of TMI-2 during the accident In the
spring. The major contributors to these doses were the noble gases: Xe-133
and Xe~135. The total population dose commitments from all sites for 1979
were estimated to be 220 person~rem via [iquid pathways and 1600 person-rem
via the alrborne pathways (Table 4).

{a) See Appendix for definitlion of segments,



Compared to 1978, the "l Iquid dose" is higher (220 vs. 110); and also, the
"alr dose" is higher (1600 vs., 530}, Table 5 compares the total population
dose commitments estimated for the past flve years.

Figure 1 shows graphlically the wlde range of the alrborne population
dose commitments for the reactor sltes. The median, upper and lower quar-
tiles and upper and lower octlles for the distribution of doses calculated
for each of 160 segments are Indlicated for each slte. Figure 2 is a
histogram for all 47 sltes taken together. We can see from this plot that
about 25§ of the total population at risk (94 mililon) would each recelve a
dose commitment of between 0.0003 and 0.001 mrem. We can see further that
<0.1% recelve a dose which Is less than 1 x 107% mrem. Although not
discernible from the plot, 0.07% received a2 dose of between 3 and 10 mrem,
and 0.009% or about 9,000 persons recelved average dose commliments greater
than 10 mrem. The sites responsible for the alrborne average dose commit-
ments greater than 10 mrem were Three Mile lsland and Oyster Creek. How-
ever, no attempt was made In thls study to estimate the maximum dose
commltment received by any one Individual from the radlonuclldes released
at any of the sites.

We should point out here, however, that the doses estimated 1n this
study are extremely low compared fto an average annual background dose of
approximately 100 mrem. We have compared dose commltments calculated in
this study with annua] background, however this comparison Is not quite
exact, since these dose commlitments are those total-body doses recelved
from the year's (1979) effluent release, over 50 years of a person's |lfe-
tIme. However, most of the dose commitment calculated here Is delivered In
the first year, so the comparison is reasonably vaild.

For comparison purposes the doses In the slte summary tables are given
to two significant figures; however, the data and models used in their
calculation Iimit thelr accuracy to at most one significant figure,

JABLE 5. Comparlison of Anpual Populiation Oose Commitments for the
Last Flve Years (person-rem)

1975 1976 1977 1978 1979

Liquid 76 82 160 110 220
Alr 1300 390 540 530 1600(@)

TOTAL 1400 470 700 640 1800

(a) Primarily due to the TMI-2 accldent.
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Slte: ARKANSAS ONE POPE COUNTY, ARKANSAS

Location: N 35.3075° W 93.2308°

A e g e B e oy W TS T T S

POPULATION DATA

Total Population Within 20-to-80-km Region: 1.7E5

Major Metropolitan Centers Within Region:

Center Popuiation Location
Russellviile 13,000 10km E
Conway 18,000 77 km  ESE

T —— T T B S e S o e e e W B T T T S W Bl S Bl ol e e L B e e e e

SITE SPECIFIC DATA - AIRBORNE PATHWAYS

Average Annual State Production Veg: 5.8E6 kilogram
O0f Crops and Animal Products Milk: 4.8E7 |lter

In 80-km Radius Circle Meat: 7.2E7 kl|ogram
Reglonal Productiyity Factor: 1

Animal Grazing Factor: 0.7

Meteorology Period of Record: t JAN 75 - 31 DEC 75 Recovery: 97%

e e i e i B A My P i s e P S S B A o e e e i e e T T T T T S - S T T i Pt e .

SITE SPECIFIC DATA - WATERBORNE PATHWAYS via  ARKANSAS RIVER
Average River Flow
at Site: 36,000 f+/s
Drinking Water: Exposed Population: None

Fish: Edible Harvest: 1.4¢3) kg/yr
Dilution Factor: 1

(a) Average indlvidual consumption rates as glven in the FES (1973) were used
in ITeu of catch data.
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Infant
Chlid

Teen
Adul +

TOTAL

Infant
Child
Teen
Adul t

TOTAL

POPULATION DOSE~COMMITMENT ESTIMATES AND
AYERAGE INDIVIDUAL DOSE~COMMITMENT HISTOGRAM FOR

ARKANSAS ONE

1 AND 2

Dose Commitments (person-rem) from Liqulid Pathways

Jotal Body Gl=LL1 Jhyroid
0.0E+00Q 0.0EHOO 0.0E+H00
1.5E-02 1.2E-02 1.1E-02
2,9E-02 2.5E-02 7.8E-03
3.5E-01 2.6E-01 7.0E-02

Bone

0.0E+00
7.3E-02
4.,4E-02
2.5E-0

3.7E-01

Dose Commitments {(person-rem} from Airborne Pathways

Total Body  Gi-LLI

1.8E-03
2.0E-02
1.4E-02
8.7E-02

1.2E-01

Production/Consumption factors:

Produce:

% POPULATION

0é

i}

0

40

20

<1

Ihyrold
1.8E-03 3.0E-03
2,0E-02 2.7E-02
1.4E-02 1.7E=-02
8.7E-02 9,8E-02
1.2E-01 1.5E~-01

{a)
Milk: 2.2

Bone

1.8E-03
2.0E-02
1.4E-02
8.7E-02

1.2E-01

Meat:

Liver

0.0E+HOO
8.4E~02
7.2E-02
4,3E~-01

5.8E-01

Liver  Lung

1.8E-03
2.0E-02
1.4E-02
8.7E-02

1.2E-01

5.4

FRACTION OF POPULATION RECEIVING AN INDICATED AVERAGE
TOTAL-BODY DOSE COMMITMENT FROM A IRBORNE PATHWAYS

T

| I T

[ ’ |

1

' |

t ]

1 I L

ARKANSRS 74

1 | )

1.9E-03
2.1E-02
1.6E-02
9.4E-02

1.3E~-01

-6 1E-5

AVERAGE

-5 1E-4 -4

1E-3 I-3 1F-2

IF-7 1E-1

JE-1 1 3

INDIVIDUAL DOSE COMMITMENT < MILLIREM

{a) See Appendix A, Page A-5, for explanation of this ratio.
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Site; BEAVER YALLEY SHIPPINGPORT, PENNSYLVANIA
Locatlon: N 40.6214° W 80.4347°

POPULATION DATA

Total Population Within 20-tc-80-km Region: 3.7E6

MaJor Metropolitan Centers Within Regicn:

Center Population Location
Pittsburgh SMSA 2.41E6 32 km SE
Youngstown—-Warren SMSA 530,000 56 km NNM
Stuebenvilie 31,000 31 km SW
Wheel Ing 48,000 69 km SSW

SITE SPECIFIC DATA - AIRBORNE PATHWAYS

Average Annual State Production Yeg: 5.3E7 kllogram
Of Crops and AnImal Products Milk: 5.3E8 |[ter

In 80-km Radlus Clrcle Meat: 5.4E7 kilogram
Reglonal Productivity Factor: 1

Animal Grazling Factor: 0.5

Meteorology Peried of Record: 1 JAN 77 - 31 DEC 77 Recovery: 92%

SITE SPECIFIC DATA -~ WATERBORNE PATHWAYS via OHIO RIVER

Average River Flow
at Slte: 30,000 f°/s

Orinking Water: Exposed Population: 6,400
Dilutton Factor: 12(3

Flsh: Edible Harvest: 410 kg/yr
Difutlon Factor: 1

{a) This factor accounts for the incomplete dilution of plant effluent by
river at polnt of drinking water [ntake at Midiand.
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infant
Child
Teen

Adul t

TOTAL

Infant
Chlld
Teen
Adui t

TOTAL

POPULATION DOSE-~COMMITMENT ESTIMATES AND
AYERAGE INDIVIDUAL DOSE~COMMITMENT HISTOGRAM FOR

BEAVER VALLEY

Dose Commltments (person-rem} from LIquid Pathways

Jotal Body Cl=LL1 Ihyreld Bone
2.2E-04 2.2E-04 2.9E-04 1.8E~05
3.5E-03 2.6E-03 2.9E-03 2.2E-04
9.5E-04 1.1E~03 1.1E-03 6.5E-05
B.1E-03 1.1E-02 8.8E-03 4 .5E-04
1.2E-02 1.4E-02 1.3E-02 7.6E-04

Dose Commiiments (person-rem) from Atrborne Pathways

Total Body Gl-LLl Jhyreld Bone Liver

2.5E-03 2.5E-03 3.3E~03 1.8E-03 2.5E-03
2.8E-02 2.8E-02 3.2E-02 2.0E-02 2.8E~02
1.9E-02 1.9E-02 2.1E-02 1.56-02 1.9E-02
1.1E-01 1.1E-01 1.2E-01 8.8E-02 1.1E-01

1.6E-01 1.6E-01 1.8E-01 1.2E-01 1.6E-01

Productlon/Consumption factors:

Produce:

100

§ POPULATION

a0

L]

4n

20

<1 Milk: 1.1 Meat: <1

FRACTION OF POPULATION RECEIYING AN INDICATED AYERAGE
TOTAL~-BODY DOSE COMMITMENT FROM AIRBORNE PATHWAYS

Llver

2.3E-04
2.5E-03
9.6E-04
8.0E-03

1.2E-02

Lung

2.7E-03
3.1E-02
2.4E-02
1.3E-01

1,8E~01

0

I LI l T l L] I 1 l' T ! T l 1

BEAYER YALLEY 79

l | 1 | i i ! | L

_7/,[ I 1

1E-6 3E-6 1£-5 3E-5 1E-4 -4 1E-3 3E-3 1E-2 3E-2 1E-1 k-1 1 i

AYERAGE IND!VIDUAL DOSE COMMITMENT - MILLIREM
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Site: BIG ROCK POINT CHARLEVO!X COUNTY, MICHIGAN
location: N 45.3589° W 85.1958°

g 4 P i e i S " T e e i e i S P S e i e B A e W e i M o o o i e S B N - B B e e iy Bk e e e e

POPULATION DATA

Total Population Within 20-to-80-km Reglon: 1.3ES
Major Metropol Itan Centers Within Reglon:

Center Population Location
Traverse City 19,000 70 km SSW

SITE SPECIFIC DATA - AIRBORNE PATHWAYS

Average Annual State Production Yeg: ©6.9E7 kilcgram
Of Crops and Animal Products MIlk: 2.9E8 |[ter

In 80~km Radlus Circle Meat: 4.5E7 kilogram
Regicnal Productivity Factor: 0.5

Animal Grazing Factor: 0.5

Metecrclogy Period of Record: 9 FEB 61 - 8 FEB 63 Recovery: 85%

SITE SPECIFIC DATA - WATERBORNE PATHWAYS via LAKE MICHIGAN
Average Dilutlion Elow
from Plant: 73 {1+ /s

Drinking Water: Exposed Population: 24,?Bg(a)
Dilution Factor: 4,9E~5

Fish: Edible Harvest: __{c) _  kg/yr
Dilutlon Factor: 0.01

(a) Population exposed to contaminated drinking water derived from Iinfor-
matlon obtalned from J. Hennigan, Division of Radlation Health, Bureau
of Environment ang Health, Michigan Department of Publlc Health.

(b) Drinking water dilution factor estimated by averaging dilution factor
derived from Figure 6B-5, Vol. 1 of WASH-1258 (1973) sultably weighted
for population.

(¢) Generic consumption rate used (Table A=~1),
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Infant
Child
Teen
Adult

TOTAL

Infant
Child
Teen
Adul t

TOTAL

Jotal Body  GI-LLI

POPULATION DOSE-COMMITMENT ESTIMATES AND
AVERAGE [IND{ViDUAL DOSE-COMMITMENT HISTOGRAM FOR

BIG ROCK POINT

Dose Commitments (person~rem) from Llquid Pathways

Total Body Gl-LL1
1.5E-06 3.2E-07
3.7E-01 1.8E-02
7.1E-01 3.4E-02
7.8E+00 2.8E-01
8.9E+00 3.3€-01

Jhyroid

9.3E-08
8.2E~06
6.8E-06
5.4E-05

6.9E-05

Bone

1.3E-05
2.3E~00
1.4E~00
8.0E+00

1.2E+01

Dose Commitments (person-rem) from Alrborne Pathways

1.8E-03
2.0E-D2
1.4E-02
8.8E-02

t.2E-01

Jhyroid  Eone

1.8E-03 1.8E~-03 1.8E~03
2.0E-02 2.0E-02 2.0E-02
1.4E-02 1.5E-02 1.4E-02
8.8E-02 8.8E-02 8.8E-02

1.2E<D1 1.2E~01 1.2E-01

Production/Consumption factors:

Produce:

1nn

A

bl

1

% POPULATION

20

1.4

Milk: 8.4

Meat:

Liver

1.8E-03
2,0E-02
1.4E-02
8.8E-02

1.2E-01

2.1

FRACTION OF POPULATION RECELYING AN INDICATED AVERAGE
TOTAL-BODY DOSE OOMMITMENT FROM AIRBORNE PATHWAYS

Live

1.5E-05
2.4E-00
2.0E-D0
1.2E+01

1.6E+01

Lung

1.8E-03
2,0E-02
1.5E-02
9.0E-02

1.3E~01

Ju}

Ful|

' 1

L

! | ! 1

] A |

BIE ROCK PMINT 79

—

1E-

5 3E-f 1E-%

IF-5

164 3E-4 1E-3

iF-3 LE-2 -z 1E-1

3r-1 1 3

AVERAGE INDIVIDUAL DOSE COMMITMENT - MILLIREM
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Site; BROWNS FERRY DECATUR, ALABAMA
Location: N 34.7036° W 87.1211°©

POPULATION DATA

Total Population Within 20-to-80-km Region: 6.8E5

MaJor Metropol Itan Centers Within Region:

Center Population Locatlon
Decatur 42,000 16 km SE
Huntsvlille 150,000 48 km E

SITE SPECIFIC DATA - AIRBORNE PATHWAYS

Average Annual State Production Yeg: 1.7E7 kllogram
0f Crops and Animal Products MIlk: 5.7ET |lter

in 80-km Radlus Circle Meat: 8.6E7 kllogram
Regional Productivity Factor: 1

Animal Grazing Factor: 0.7

Meteorology Perlod of Record: 1 JAN 74 - 31 DEC 75 Recovery: 94%

SITE SPECIFIC DATA - WATERBORNE PATHWAYS via TENNESSEE RIVER at WHEELER LAKE
Average River Flow
at Slte: 45,000 ft/s

Drinking Water: Exposed Population: 23,000
Dilution Factor: 1

Fish: Edible Harvest: 1.6E6 kg/yr
Dilution Factor: 1
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Infant
Child
Teen
Adul t

TOTAL

Infant
Chilid
Teen
Adul t

TOTAL

POPULATION DOSE~COMMITMENT ESTIMATES AND
AVERAGE IND!VIDUAL DOSE-COMMITMENT HISTOGRAM FOR

BRONNS FERRY 1, Z AND 3

Dose Commltments (person-rem} from Liquid Pathways

JTotaj Body Gl=tL1 Thyrold
8.6E-05 4,3E~05 6.1E-03
1.5E-01 1.8E-01 8.0E-02
2.8E-01 3.7E-01 4,0E-02
2.9E+00 3.2EH00Q 2.7E-01
3.3E400 3.8E+00 4 .0E-01

Bone

3.3E=04
4.1E-01
2.6E-01
1.5E+00

2.2E+00

Dose Commitments (person-rem) from Airborne Pathways

Total Body GI-LL1

8.7E-02
1.2E+00
7.5E-01
4.3E+00

6.3E+00

1.9E-01
5.6E+00
6.8E+00
3.9E+01

5.1E+01

Production/Consumption factors:

Produce:

¢ POPULATICN

&0

60

0

<1

Mitk: <1

Jhyrold Bone
8.1E-02 3. 4E-01
8.6E-01 7.3E+00
6.2E-01 3.0E+00
3. 7EH00 1.4E+01
5.2E+00D Z.4E+01
Meat:

Liver

7.4E-02
8.2E-01
6.0E-01
3.6EH00

5.1E+00

1.6

FRACTION OF POPULATION RECEIVING AN INDICATED AYERAGE
TOTAL-BODY DOSE COMMITMENT FROM AIRBORNE PATHWAYS

Llver

3.9E-04
6.7E-01
5.9E-01
3.6E+00

4.9E+00

Lung

3.4E+00
4,1E+01
3.5E+01

1.3E4+02
2.1E+02

oy

! |

T T ' T T 1

1 I 1

—

——

BROWNS FERRY 79

] I 1

-

0 1E-6

3E-6

AYERAGE

1E-5

3E-5 1F-4 -1

INDIV IDUAL DOSE COMM|TMENT

1E-3

A-3 IE-2 -2 -1

i9

JE-1 1 3

MILL I[REM



Site: BRUNSWICK BRUNSW [CK COUNTY, NORTH CAROL INA
Locations N 33.9586° W 78.0208°

———— e i, 2 T S o T T T T T Ay T S48 T e i T T T T S S T e B ke S S T . S e S B o o e B e e B i B g i e e T

POPULATION DATA

Total Population Within 20-~to-80-km Region: 1.9E5
Major Metropol 1+an Centers Within Region:

Center Population Location
Wilmington 51,000 32 km N

e L L o N ey ———

SITE SPECIFIC DATA - AIRBORNE PATHWAYS

Average Annual State Production Yeg: 2.6E7 kilogram
Of Crops and Animal Products Milk: 1.0E8 |iter

In 80-km Radlus Circle Meat: 5.8E7 kilogram
Reglonal Productivity Factor: 0.3

Animal Grazing Factor: 0.7

Meteorology Period of Record: 1 JAN 75 - 31 DEC 75 Recovery: 93%

e S i S e o S S e T e T S Sy S e g S . W T S T o e o i o o i . P S A A T e T o S P o A o o e e . . T Y W

SITE SPECIFIC DATA - WATERBORNE PATHWAYS via  ATLANTIC OCEAN
Average Dilution Flow
from Plant: 240 ft/s

Fish: Edible Harvest: 2.1E5(@) kg/yr
Dilution Factor: 0.001

nvertebrates: Edible Harvest: 1.165¢@ kg/yr
Dilution Factor: (.002

(a) Fish and Invertebrate harvests together total harvest given in FES
(1973).
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POPULATION DOSE-COMMITMENT ESTIMATES AND
AVERAGE INDIYIDUAL DOSE-COMMITMENT HISTOGRAM FOR

BRUNSWICK 1 AND 2

Dose Commitments {person-rem) from Liquid Pathways

TJotal Body Gi=LLI Jhyrold Bone
infant 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Chiid 2.8E-03 2,9E~03 2.6E-03 2.5E-03
Teen 2.1E-03 5.9E-03 t.8E~03 1.6E-03
Adult 1.5E-02 5.2E-02 1.2E-02 9.9E-03
TOTAL 2,0E-02 6.1E-02 1.7E-02 1.4EH02

Dose Commitments (person-rem) from Alrborne Pathways

Jotal Body Gi-LLI Jhyrold Bone Llver

Infant 3.2E-02 3.2E-02 6.5E-02 3.2E-02 3.2E-02

Chiid 3.5E-01 3.5E-01 5.6E-01 3.5E~01 3.5E~0D1

Teen 2.6E-01 2,6E-01 3.4E-01 2.6E-01 2.6E-01

Adul t 1.6E+00 1.6E+00 1.9E+30 1 .6E+00 1.6E+00

TOTAL 2.2E+00 2,2E+00 2,8E+00 2.2E+00 2.2E+00
Production/Consumption factors:

Produce: <1 Mitk: 1.2 Meat: 1.1

1

¢ POPULATION

an

A0

Al

ait

20

FRACTION OF POPULATION RECEIVING AN INDICATED AVERAGE
TOTAL-BODY DOSE COMMITMENT FROM ATRBORNE PATHWAYS

A f l 1 |

] T 'I' 1 | T I T I T I’ T | T

ARUNSWICE 79

M — | L

Liver

0.0E+HOO
5.0E-03
4.4E-03
2.7E-02

3.6E-02

Lung

3.3E-02
3.7E-01
2.8E-01
1.6E+00

2.3E+00

1£-5 IE-5 1E-4 IE-4 1E-1 3E-3

AVERAGE INDIVIDUAL DOSE

1F-7 J-z 1E-1

COMMITMENT -

JE-1 1 k|

MILL IREM
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Slte: CALVERT CLIFFS LUSBY, MARYLAND

Llocation: N 38.4272° W 76.4261°

POPULAT ION DATA

Total Population Within 20-tc-80-km Region: 2.4E6

Major Metropolitan Centers Within Region:

Center Population Location
Washington, DC SMSA {(3/4) 2,300,000 75 km ]
Cambridge 12,000 32 km ENE
Annapol i s 31,000 61 km N

SITE SPECIFIC DATA - AIRBORNE PATHWAYS

Average Annual State Production Yeg: 4.5E7 kilogram
Of Crops and Animal Products Milk: 5.0EB |iter

In 80-km Radius Circle Meat: 6.2E7 kilogram
Regional Productivity Factor: 0.6

Anlmal Grazing Factor: 0.6

Meteorology Perlod of Record: 1t JAN 75 - 31 DEC 75 Recovery: 96%

SITE SPECIFIC DATA - WATERBORNE PATHWAYS via  CHESAPEAKE BAY
Average Dilution Flo
from Plant: 2,500 f1°/s

Fish: Edible Harvest: 1.0E7 %g{yr
Dilution Factor: 0.062

'nvertebrates: Edible Harvest: 7.4E6 kg/yr

DIlutlon Factor: 0.062¢®

a) Dilutions given In FES (1973).
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Infant
Child
Teen
Adult

TOTAL

fnfant
Child
Teen
Adult

TOTAL

POPULATION DOSE-COMMITMENT ESTIMATES AND
AVERAGE INDIVIDUAL DOSE-COMMITMENT HISTOGRAM FOR

CALYERT CLIFFS 1 AND 2

Dose Commitments (person-rem) from Llquld Pathways

Jotal Body —  GI=Li|

0.0E+00
2.2E-01
2.1E~-01
1.7E+00

2.1EH00

Thyreid
0.0EHO0 0.0E+00
7.2E-01 7.0E-01
1.5E+00 4,9E-0f
1.3E+01 3.2E+00
1.6E401 4.4E+00

Bone

0.0E+00
2.7E-01
1.6E-01
9.5E-01

T .4E+00

Dose Commitments (person~rem) from Alrborne Pathways

Jotai Body  Gl-LL1

1.3E-02
2.3E-01
1.2E-01
5.5E-01

9,2E-01

4.7E-03
5.8E~02
4.5E-02
2.5E-01

3.6E-01

Production/Consumption factors:

Produce:

100

% POPULATION

ad

50

At

<1

Milk:

Thyrold

3.8E-01
2.0E+00
8,0E-01
2.6E+00

5.8E+00

<1

Bone

4.9E-02
1.0E+00
5.7E-01
2.7E+00

4,4E+00

Meat:

Liver

5.4E-03
5.3E-02
3.7E-02
Z2.1E-01

3.1E-01

<1

FRACTION OF POPULATI!ON RECEIVING AN INDICATED AVERAGE
TOTAL-BODY DOSE COMMITMENT FROM AIRBORNE PATHWAYS

Liver

0.0E+00
3.9E~01
3.4E-01
2.0E+00

2.8E+H00

I

' ]

L l

1 |

—_—

I —Ii

1 I I

LALYERT CLIFFS 7%

-

& IE-6

IE-B IE-5

AVERAGE

3E-5 LE-4 i |

1E-2 3E-3

1E-2

3E-2 1E-1

3E-1 1 3

INDIVIDUAL DOSE COMMITMENT - MILLIREM
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8.4E-03
1.1E-01
B.6E-02
3.9E-01

5.9E-01



Slte: COOK BENTON HARBOR, MICHIGAN

Locatijon: N 41.9742° W 86.5667°

- B e T

POPULATION DATA

Total Population Within 20-t0o-80-km Reglon: 1.1E6

Major Metropelitan Centers Within Region:

Conter Population Location
Gary SMSA 660,000 80 km SW
South Bend SMSA 290,000 42 km SE
Benton Harbor 17,000 1B km N

——— -

SITE SPECIFIC DATA - AIRBORNE PATHWAYS

Average Annual State Producticon Yeg: 1.1EB kijogram
Of Crops and Animal Products Milk: 2.3E8 iiter

fn 80-km Radlus Circle Meat: 1.9EB kilogram
Regional Productivity Factor: 0.6

Anlmal Grazlng Factor: 0.5

Meteorology Perlod of Record: 1 MAY 75 - 31 APR 76 Recovery: 95%

i ———

A A e e e e B - T o o o B

SITE SPECIFIC DATA - WATERBORNE PATHWAYS via LAKE MICHIGAN
Average DIlution Flow

from Plant: 92 f1+°/s

Drinking Water: Exposed Population: Z7 ,?OO
Dilution Factor: 0.0258

Fish: Edible Harvest: 1.5E6 kg/yr
Ditution Factor; 0.01

(a) Drinking water dilution factor estimated by averaging dilution factors
derived from FES (1973) suitably welghted for population.
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POPULATION DOSE-COMMITMENT ESTIMATES AND
AVERAGE [NDIVIDUAL DOSE-COMMITMENT HISTOGRAM FOR

COOK 1 AND 2

Dose Commitments (person-rem} from Liqulid Pathways

Jotal Body Gl=LL1 Jhyroid Bone Liver
Infant 8.4E-02 8.1E~02 1.1E-01 3,4E-02 1.3E-01
Child 1.5E+00 1.2E+00 1.1E+00 2,.6E+00 4,1E+00
Teen 1.4E400 8.8E-01 3.9E=-01 1.5EH0 2.9E+00
Adul t 1.4E+01 7.7E+00 3.3E+00 8.5E+00 1.8E+01
TOTAL 1.7E+01 9.8E+H00 4,8EH00 1.3E+01 2.5E+01
Dose Commliments {(person-rem) from Airborne Pathways
Jotal Body  GI=LlL1  IThyrold  Bone =  Llver  Lung
Infant 6.5E-04 6.3E-04 7.6E-03 7.1E=-04 7.4E-04 8.5E-04
Chiid 7.8E-03 7.5E-03 5.4E-02 9.2E-03 8.1E~03 1.0E-02
Teen 5.5E-03 5.6E-03 2.3E-02 5.8E-03 5.6E-03 9,1E~03
Adul t 3,.3E-02 3.4E-02 9.1E-02 3.3e-02 3.2E-02 4,4F-02
TOTAL 4.6E-02 4.8E-02 1.8E-01 4,902 4,7E-02 6.4E-02
Production/Consumption factors:
Produce: <1 Milk: <1 Meat: 1.3

¢ POPULATION

100

80

60

43

20

FRACTION OF POPULATION RECE ¥ ING AN INDICATED AVERAGE
TOTAL~-BODY DOSE COMMITMENT FROM AIRBORNE PATHWAYS

T

A

I

\ |

T l T

cook 79

0 1E-6

3E-6 1E-5

AVERAGE

3E-5 1E-4 3E-4

1E-3 3E-3

1E-2

x-z 1E-1

3E-1 1 k|

INDIVIDUAL DOSE COMMITMENT - MILLIREM
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Slie: COOPER STATION NEMAHA COUNTY, NEBRASKA
Location: N 40,3614° W 95.6378°

POPULATION DATA

Total Population Within 20-to-80-km Reglon: 1.8ES

Major Metropolltan Centers Within Reglon:

Lenter Population Location

Shenandoah 6,300 58 km NNE

SITE SPECIFIC DATA - AIRBORNE PATHWAYS

Average Annual State Production Veg: 9.7E7 kilogram
Of Crops and Animal Products Milk: 7.2E7 |iter

In 80-km Radius Circle Meat: 2.0E8 kilogram
Reglonal Productlvity Factor: 1

Animal Grazing Factor: 0.6

Meteorology Period of Record: 1 MAR 70 - 31 DEC 75 Recovery: 89%

SITE SPECIFIC DATA - WATERBORNE PATHWAYS via MISSOURI RIVER
Average River Flow
at Site: 31,000 f+/s
Drinking Water: Exposed Population: None

Fishs Edible Harvest: 5.0 ‘?’ kg/yr
Dilution Factor: 0.5'8

{a) Assumes 1/2 flsh harvest caught below plant.
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Infant
Child
Teen
Adult

TOTAL

Infant
Chilld
Teen
Adult

TOTAL

POPULAT ION DOSE-COMMITMENT ESTIMATES AND
AYERAGE [INDIVIDUAL DOSE-COMMITMENT HISTOGRAM FOR

COOPER STATION

Dose Commitments (person-rem) from Liquid Pathways
Jotal Body Gl=LLi

0.0E+00
3.4E-04
6.0E-04
6.4E-03

7.3E-03

0.0E+00
4.0E-05
8.5E~05
7.4E-04

8.7E-04

Thyrold

0.0E+00
8.5E-06
6.2E-06
4.1E-05

5.5E-05

Bone

0.0E+00
1.5E-03
8.9E-04
5.2E~03

7.5E=03

Dose Commliments {person-rem) from Alrborne Pathways

Total Body  GI-LL!  Thyroid  BHone

4.8E-03
5.4E-02
3.9E-02
2.4E-01

3.4E=01

4,.8E-03
5.4E~02
3.9E-02
2.4E-01

3.4E-01

Production/Consumption factors:

Produce:

1o

§ POPULATION

)

b

40

20

2.8

Milk: 3

1.2E-02 4.8E-03
1.3E-01 5.4E-02
6.7E-02 3.9E-02
3.4E-01 2.4E-01

5.4E-01 3.4E-01

.0 Meat:

Liver

4.8E-03
5.4E-02
3.9e-02
2.4E-01

3.4E-01

14.0

FRACTION OF POPULATION RECEIVING AN INDICATED AVERAGE
TOTAL-BODY DOSE COMMITMENT FROM AIRBORNE PATHWAYS

Liver

0.0E+00
1.7E-03
1.5E=03
8.8E-03

1.2E-02

Lung

5.0E~03
5.6E-02
4.2E-02
2.5E-01

3.5E-01

1 |

' | ' I

e

CODPER STATION 19

—/}L'

0 1E-6 -6 1E-%

AVERAGE

3E-5 1E-4 JE-4 1E-3 3E-3 1£-2 3E-7 1€-1

INDIVIDUAL DOSE COMMITMENT - MILLIREM
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Slte: CRYSTAL RIVER CRYSTAL RIVER, FLORIDA

Locatlon: N 28.9567° W 82.6980°

POPULATION DATA

Total Population Within 20-to-80-km Reglon: 2.3E5
MaJor Metropolltan Centers Within Region:

Center Population Location
Ocala 29,000 65 km ENE

SITE SPECIFIC DATA - AIRBORNE PATHWAYS

Average Annual State Production Yeg: 2.8BE7 kllogram
0t Crops and Animal Products Milk: 1.1EB liter

In 80-km Radlus Circle Meat: 7.2E7 kilogram
Regional Productivity Factor: 0.5

Animal Grazing Factor: i

Meteorology Period of Record: 1 JAN 75 - 31 DEC 75 Recovery: 93%

SITE SPECIFIC DATA - WATERBORNE PATHWAYS via GULF of MEXICO

Average Dilution Flow
from Plant: 100 ft°/s

Fish: Edible Harvest: 3.2E5 kg/yr
Dilution Factor: 0.1

Invertebrates: Edible Harvest: 1.8E5 kg/yr
Dilution Factor: 0.t
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infant
Child
Teen
Adul t

TOTAL

Infant
Child
Teen
Adul t

TOTAL

POPULATION DOSE-COMMITMENT ESTIMATES AND
AVERAGE INDIVIDUAL DOSE-COMMITMENT HISTOGRAM FOR

CRYSTAL

RIVER

Dose Commltments (person-rem) from Liquid Pathways

Production/Consumption factors:

Jotal Body Gl=Lll Jhyrold @ Bone = = Llver
0.0E+H00 0.0E+00 0.0E+H00 0.0EH00 0.0E+00
4.3E-02 8.7E-02 1.5E-01 9.7E-02 6.9E-02
4,0E-02 1.8E-01 1.1E~01 6.4E-02 5.9E-02
3.2E-01 1.5E+00 7.0E-01 4.2E-01 3.6E-01
4.0E-01 1.8E+00 9.5E=01 5.8E-01 4,8E-01

Dose Commltments {person-rem) from Airborne Pathways

Jotal Body  EI-tLl  Thyrold  Bone =  LlIver  lung
3.6E-03 3.6E-03 8.0E-03 3.6E-03 3.6E-03 3.8E-03
4.0E-02 4.0E-02 6.5E-02 4.0E-02 4.1E-02 4,3E-02
3.0E-02 3.0E-02 3.9E-02 2.9E-02 3.0E-02 3.3E-02
1.8E-01 1.8E-01 2.1E-01 1.8E-01 1.8E-01 1.9E-01
2.5E-01 2.5E-01 3.2E-01 2,5E-01 2.5E-01 2,7E-01

<1 Milk: 1.8 Meat: 1.9

Produce:

100

% POPULATION

60,

40

20

FRACTION OF POPULATION RECEIVING AN INDICATED AVERAGE
TOTAL-BODY DOSE OCOMMITMENT FROM AIRBORNE PATHWAYS

—

—

7

! I

|

T ' ¥

CRYSTAL RIYER 74

, =

" A
o

-6

AVERAGE

1E-5

3E-5 1E-4 A

INDIVIDUAL DOSE COMMITMENT

1E-3 3E-3 1E-2 k-2
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Slte: DAVIS-BESSE PORT CLINTON, OH{O
Locatlon: N 41.5947° W 83.0864°

POPULATION DATA
Total Population Within 20-to=-80~km Region: 1.8E6

Major Metropolltan Centers Within Region:

Lenter Population Locatlon
Toledo 390,000 37 km WKW
Sandusky 33,000 35 km ESE
Findl ay 36,000 77 km SW
Dearborn 100,000 80 km N

SITE SPECIFIC DATA — AIRBORNE PATHWAYS

Average Annual State Producticn Veg: 6.9E7 kllogram
Of Crops and Animal Products Miik: 3.7E8 [Iter

tn 80~km Radlus Circle Meat: 1.2E8 kilogram
Regional Productivity Factor: 0.5

Animal Grazing Factor: 0.5

Meteorology Perlod of Record: 4 AUG 74 - 3 NJG 76 Recovery: 99%

SITE SPECIFIC DATA - WATERBORNE PATHWAYS via LAKE ERIE
Average Dllution Flow
from Plant: 210 f+'/s

Drinking Water: Exposed Population: 450f0?0
Dilution Factor: 2.0E-4'®

Fish: Edibie Harvest: (b) kg/yr
Diiution Factor: 0.01

(a) Drinking water dilution factor estimated by averaging dilution factor
derived from FES (1973), sultably welghted for population.

{b} No fish catch data given in FES (1973); thus, generic consumption rates
used (Table A=-1).

30



Infant
Child
Teen
Adult

TOTAL

fnfant
Child
Teen
Aduft

TOTAL

POPULATION DOSE-COMMITMENT ESTIMATES AND
AVERAGE INDIVIDUAL DOSE-~-COMMITMENT HISTOGRAM FOR

DAY | S-BESSE

Dose Commltments (person-rem) from Liquid Pathways

Jotal Body Gl-LLI Jhyrotd
4.2E-04 6.5E-04 1.1E=04
3.6E-02 6.0E-02 8.1E~03
4,4E-02 9.1E-02 5.8E-03
4.3E~-01 6.9E-01 4.0E-02
5.1E-01 8.4E-01 5.4E~02

Bone

3.1E-06
9.2E-02
5.5E-02
3.2E-01

4.7E-01

Dose Commitments (person-rem) fraom Afirborne Pathways

Jotal Body  GI=LLI

1.9E-04
2.2E-03
1.5E-03
8.9E-03

1.3E-02

1.9E-04
2,2E-03
1.5E-03
8.8E-03

1.3E~02

Production/Consumption factors:

Produce: <1

100

¢ POPULATION

a0

60

an

20

Milk:

Thyrold

4.8E-03
2.8E-02
1.1E-02
3.9E-02

8.3E-02

<1

Bone = Llver
1.6E-04 2.1E=D4
1.7E-03 2.3E-03
1.2E~03 1.6E-03
6.9E-03 8.9E-03
9.9E-03 1.3E-02
Meat: <t

FRACTION OF POPULATION RECEIVING AN [NDICATED AVERAGE
TOTAL-BODY DOSE COMMITMENT FROM AIRBORNE PATHWAYS

Llver

1.8E-03
1.7E-01
1.3E-01
7.9E-01

1.1E+00

Lung

2.3e-04
2.8E-03
2.4E-03
1.1E~02

1.78-02

1 ' [

o "

_1 1

|

T T T

DAY1S BESSE 79

L I Il

o 1E-6 JE-6 tE-5

3E-5

1E-4 IE-4

1E-3 IE-3

1E-2

3E-2 1E-1

3E-1 1 i

AVERAGE [ND!VIDUAL DOSE COMMITMENT - MILLIREM
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S1te: DRESDEN GRUNDY COUNTY, ILLINOIS

Location: N 41.3897° W 88.2714°

POPULATION DATA

Total Population Within 20-1o-80-km Reglion: 6.4E6

Major Metropolitan Centers Within Region:

Lenter Population Location
Chicago SMSA 7,100,000¢ 72 km  NE
Gary-Hasmond-E.Chlcago-SMSA  640,000¢®) 80 km ENE
Jol et 81,000 24 km NE
Aurora 75,000 Skm N
Elgin 56,000 74km N

e e T . s - i s e e ke g B e U P O R N B e

SITE SPECIFIC DATA - AIRBORNE PATHWAYS

Average Annual State Production Yeg: 1.1EB kilogram
Of Crops and Animal Products Milk: 1.8E8 |iter

In 80-km Radius Circle Meat: 1.9EB kilogram
Regional Productivity Factor: 1

Animal Grazling Factor: 0.5

Meteorology Perlod of Record: 1 JAN 74 - 31 JAN 75 Recovery: 77%

SITE SPECIFIC DATA - WATERBORNE PATHWAYS via ILLINOIS RIVER

Average River Flow
at Site: 12,000 /s
Drinking Water: Exposed Population: (b)

Fish: Edible Harvest: (b) kg/yr

(a) Population of total SMSA gliven; population of SMSA fraction within 80 km
of site would be somewhat smaller.

(b) River water used for sewage dlsposal for Chicago, so population doses
from liquid pathways assumed to be near zero.
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Infant
Chtld
Teen
Adult

TOTAL

POPULATION DOSE-COMMITMENT ESTIMATES AND
AYERAGE INDIViDUAL DOSE-COMMITMENT HISTOGRAM FOR

DRESDEN 1, 2 AND >

Dose Commitments (person-rem) from Liquid Pathways
Jotal Body Gl-LL1 Thyrold Bane

Little or No Liquld Pathway Doses

Dose Commitments (person-rem) from Alrborne Pathways

Jotal Body Gl-LL1 Ihyrold Bone

2.2E-01
2.,5E+00
1.8E+00
1.1E+01

1.5E+01

2.1E~01
2.6E+00
2.0EH00
1.2E+H01

1.7E+01

Production/Consumption factors:

Produce:

¢  POPULATION

100

B0

6.

A0

20

FRACTION OF POPULATION RECEIY ING AN

<1

MIlKk:

1.9E+00
1.8E+01
9.1E+00
4.2E+01

7.0E+01

<1

2.8E-01
5.5E+00
2.8E+00
1.4E+01

2.3E+01

Meat:

Llver
Llver Lung
2.2E=D1 3. 4E-01
2.5EH00 4.0EH00
1.8E+00 3. 1E+00
1.1E+H01 1.6E+01
1.5E+01 2.3E+01

<1

INDICATED AVERAGE
TOTAL-BODY DOSE COMMITMENT FROM AIRBORNE PATHWAYS

1}

! {

1 i

T I T

l T

F—

DRESDEN 79

1E-6

JE-6 1E-5

-5 1E-4 3E-4

1E-3 3E-3

1E-2

IE-2 1E-1

AVERAGE INDIVIDUAL DOSE COMMITMENT -
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3E-1 1 3

MILLIREM



Stte: DUANE ARNOLD CEDAR RAPIDS, I0WA

Locatlon: N 42.0981° W 91.7725°

POPULAT ION DATA

Total Population WithIn 20-tc-80-km Regfon: S5.7ED

Major Metropolitan Centers Within Reglon:

Lentor Population Locatlion
Cedar Raplds 110,000 16 km SE
Naterico 78,000 66 km Mo
lowa Clty 48,000 5% km SSE

SITE SPECIFIC DATA - AIRBORNE PATHWAYS

Average Annual State Production Veg: 9.8E7 kilogram
Of Crops and Animal Products Milk: 2.6E8 [iter

In 80-km Radius Circle Meat: 4.2EB kilogram
Reglonal Productivity Factor: 1

Animal Grazing Factor: 0.5

Meteorclogy Perlod of Record: 1 FEB 71 — 31 DEC 75 Recovery: 57%

SITE SPECIFIC DATA - WATERBORNE PATHWAYS via CEDAR RIVER
Average River Fl|
at Site: 3,100 f+°'/s

Drinking Water: Exposed Population: 110,000
Dilution Factor: 1

Fish: Edible Harvest: (a)
Dijutlion Factor: 1

(a) No flsh catch data was given in FES (1973); thus, population was assumed
to eat flsh at generic consumption rates (Table A-1).
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Infant
Child
Teen
Adult

TOTAL

infant
Chiid
Teen
Aduit

TOTAL

POPULATION DOSE~COMMITMENT ESTIMATES AND
AVERAGE INDIVIDUAL DOSE~COMMITMENT HISTOGRAM FOR

DUANE

ARNOLD

Dose Commitments (person-rem) from Liquid Pathways
Jotal Body Gl=LL]

1.1E-05
5.2E-04
7.5E-04
7.8E-03

9.1E-03

9.9E-06
1.8E-04
1.9E-04
1.7E-03

2.1E-03

Ihyrold

9.0E~06
1.0E~04
4,2E-05
3.6E-04

5.1E-04

Bope

6.7E-06
1.4E-03
8.4E-04
5.1E-03

7.3E-03

Dose Commitments (person-rem) from Alrborne Pathways

Jotal Body  Gl-LL1  Thyroid  Bone

6.9E-03
7.7E-02
5.6E~02
3.4E-01

4.8E~-01

6.9E-03
7.7E-02
5.7E-02
3.4E-01

4.8E-01

Productlon/Consumption factors:

Produce:

¢ POPULATION

108

an

&0

a0

Zu

<1

Milk: 3,

2.1E-02 6.9E-03

2.4E-01
t.5E~01
7.2E-01

1.1E+00

4

7.7E-02
5.6E-02
3.4E-01

4.8E-01

Meat:

Liver

7.0E-03
7.8E-02
5.7E-02
3.4E-01

4.9E-01

9.1

FRACTION OF POPULATION RECEIVING AN IND|CATED AVERAGE
TOTAL-BODY DOSE COMMITMENT FROM AIRBORNE PATHWAYS

Liver

1.2E-05
1.9E-03
1.6E~03
9.6E-03

1.3E-02

Lung

7.1E-03
8.0E-02
6.1E-02
3.5E-01

5.0E~01

a

2| i |
Py

—i

I T

I 1

|

T I L]

DUANE ARWCLT 7%

n | l

1£-6 3E-6 1E-5

3E-5 1E-4 -4

lE-3 -

k| 1E-2 -2 1E-1 3E-1 1 3

AVERAGE INDIV¥IDUAL DOSE COMMITMENT -

3

5

MILL IREM



Site; J. M. FARLEY DOTHAN, ALABAMA
Location: N 31.2733° W 85.3933°

POPULAT ION DATA

Total Population Within 20-to-80-km Reglon: 3.3E5

Major MetropolItan Centers Within Reglon:

Center Population Location
Dothan 40,000 27 km W
Enterprise 17,000 72 km W
Ozark 15,000 60 km NW

——— - - ——— —— i ————————— i o i 7 B S B B P T

SITE SPECIFIC DATA — AIRBORNE PATHWAYS

Average Annual State Production Veg: 1.7E7 kilogram
QOf Crops and Animal Products Mitk: 5.7E7 |liter

in 80-km Radius Clrcle Meat: 8.6E7 kilogram
Reglonal Productivity Factor: 0.95

Anlmal Grazing Factor: 0.8

Meteorology Perlod of Record: 1 APR 71 = 31 MAR 75 Recovery: 100%

e —— e e e e oy e

SITE SPECIF!C DATA - WATERBORNE PATHWAYS via  CHATTAHOOCHEE RIYER

Average River Flow
at Site: 12,000 /s
Drinking Water: Exposed Populatlon: None

Fish: Edible Harvest: 2.3E5 kg/yr
Dilution Factor: 1
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Infant
Child
Teen
Adul t

TOTAL

Infant
Chiltd
Teen
Adutt

TOTAL

POPULAT ION DOSE-COMMITMENT ESTIMATES AND
AVERAGE INDIVIDUAL DOSE-COMMITMENT HISTOGRAM FOR

J. M. FARLEY

Dose Commitments (person-rem) from Liquid Pathways

Jotal Body Gi=LLI Thyrold = Bone
0.0E+00 0.0E+00 0.0E+00 0.0E+00
1.5E-04 4.5E-04 1.1E-04 4,9E-04
2.2E-04 8.2E-04 8.1E~05 3.0E-04
2.2E-03 8.0E-03 5.6E-04 1.7E-03
2.5E-03 9.4E-03 7.5E-04 2.5E-03

Dose Commliments (person-rem) from Alrborne Pathways

Jotal Body  Gli=LLI

2.7E-03
3.0E-02
2,2E-02
1.3E~01

1.9E-01

2,7E~03
3.0E-02
2.2E-02
1.3E~01

1.9-01

Production/Consumption factors:

Produce:

160

% POPULATION

BO

6l

a0

2l

<1

Milk:

Ihyrold

2,7e=-03
3.0E-02
2.2E-02
1.3E-01

1.9E-01

1'3

Bone

2.7E-03
3.1E-02
2,2E-02
1.3E=01

t.9E~01

Maat:

Llver

2.7E-03
3.0E-02
2.2E-02
1.3E-(1

1.9E~01

341

FRACTION OF POPULATICON RECEIVING AN [NDICATED AVERAGE
TOTAL-BODY DOSE COMMITMENT FROM AIRBORNE PATHWAYS

Llver

0.0E+00
5.7E-04
4.8E-04
2,9E-03

4.0E-03

Lung

2.8E-03
3.2E-02
2.4E-02
1.4E-01

2.0E~-01

|

-

|

' |

FRALEY 79

Ly

o 1E-6

3E-6 1E-5 3E-5 1E-4 IE-4

1E-3 3E-3

1E-2

3E-2 1E-1

¥x-1 1 3

AVERAGE INDIVIDUAL DOSE COMMITMENT - MILLIREM
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aite: J. A. FITZPATRICK OSWEGO, NEW YORK

Location: N 43.5217° W 76.3980°

— - Pk B e BT Wy S e S M e e e B S — i 7 S - B

POPULATION DATA

Total Populatlon Within 20-to-80-km Reglon: 8.1E5

Major Metropolltan Centers Within Reglon:

Center Population Location
Syracuse SMSA 620,000 54 km SSE
Rome 48,000 80 km ESE
Auburn 33,000 66 km SSW

——— T T e By e B Sl Pt e Sl Sl T -

SITE SPECIFIC DATA - AIRBORNE PATHWAYS

Average Annual State Production Yeg: 7.6ET kiiogram
Of Crops and Animal Products Milk: 7.0E8 |Iter

In 80~km Radlus Circle Meat: 3.3E7 kilogram
Reglonal Productivity Factor: 0.7

Animal Grazing Factor: 0.5

Meteorology Perlod of Record: 1 JAN 74 - 31 DEC 75 Recovery: 97%

o ———— —— T A o B A o i S e e M A e e W= P Rt S e S W S M e M U A P e e e P A B iy N P e W i U A S iy B v e i e e e e i s e e e

SITE SPECIFIC DATA ~ WATERBORNE PATHWAYS via LAKE ONTARIO
Average Dilution Flow
from Plant: 560 f1+°/s

Drinking Water: Exposed Population: 53?6?00{a)
Dilution Factor: 0.003

Flsh: Edible Harvest: 7.3E5 bgéyr
Dllution Factor: 0.005

{a} Population exposed to drinking water derived fram Nine Mile Point FES
(1974).

{b) Dilution factors derived fram FES (1973).
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Infant
Child
Teen
Adul t

TOTAL

Infant
Child
Teen
Aduit

TOTAL

POPULATION DOSE-COMMITMENT ESTIMATES AND
AVERAGE INDIY{DUAL DOSE-COMMITMENT H|STOGRAM FOR

J- A.

FITZPATRICK

Dose Commitments {(person-rem) from Liquid Pathways

Jotal Body GI-LL1 Thyreold
1.2E-04 7.2E-05 6.9E-05
8.9E-03 2.0E-03 5.2E-04
1.5E-02 2.6E-03 1.7E-04
1.6E-01 2.4E-02 t.2E-03
1.8E-01 2.8E-02 1.9E-03

Dose Commitments (person-rem) from Airborne Pathways

Jotal Body  GI=LLI

8.6E-04
9.7E-03
7.0E-03
4.2E-02

6.0E~-02

8.5E-04
9.7E-03
7.1E-03
4,3E-02

6.1E-02

Production/Consumption factors:

<1

Milk:

TJhyrold

4 .0E-03
3.1E=02
1.5E~02
6.8E-02

1.2E~01

4.6

Bone

8.7E-04
9.8E-03
6.9E-03
4,2E~02

5.9E-02

Meat:

Bone Llver
5.3E-04 7.3E~04
4.1E=D2 4.7E-02
2.3E-02 3,7E-02
1.3E~01 2.2E-01
2.0E-01 3.0E-01
Llver Lung
8.9E-04 9.0E-04
9.8E-03 1.0E-02
7.1E-03 7 .8E-03
4,2E~02 4.5E-02
6.0E-02 6.4E-02
<1

FRACTION OF POPULATION RECEIVING AN INDICATED AVERAGE
TOTAL~-BODY DOSE COMMITMENT FROM AIRBORNE PATHWAYS

1 |

T I T

L ]

[

. ]

FITZPATRICK 79

-

Produce:
L]
|
LT T
s
& N
|._
{60_
-l
=
7 N
o
0—40—.
“ =3
20
V] ,_/{tl

o 1E-6

3E-B 1E-5

AVERAGE

3E-5 1E-4 IE-4

1E-3 3E-2 1€-2

IE-2 1E-1

3E-1 1 3

INDIVIDUAL DOSE COMMITMENT - MILLIREM
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Site: FORT CALHOUN WASH INGTON COUNTY, NEBRASKA

Location: N 41.5200° ¥ 96.0780°

POPULATION DATA

Total Population Within 20-to-80-km Region: 7.5E5
MaJor Metropolltan Centers Within Reglon:

Lenter Population lLocatijon
Omaha SMSA 580,000 32 km SSE

e e S A S T e e S e S o ——— s ———————— =l #54  Br [ A i WO o S s

SITE SPECIFIC DATA - AIRBORNE PATHWAYS

Average Annual State Production Veg: 9.7E7 kilogram
Ot Crops and Anlmal Products Milk: 7.2E7 |iter

in 80-km Radius Circle Meat: 2.0EB kilogram
Regional Productlvity Factor: 1

Animal Grazing Factor: 0.5

Meteorology Perlod of Record: 1 JAN 74 - 31 DEC 74 Recovery: 98%

SITE SPECIFIC DATA - WATERBORNE PATHWAYS  via MISSOURI RIVER
Average River Flow
at Site: 27,000 f+°/s

Drinking Water: Exposed Population: 580,000(2
Ditution Factor: 1

Fish: Edible Harvest: 1.0E4 kg/yr
Dilution Factor: 1

(a) Drinking water pollution assumed to be Omaha SMSA (FES, 1972).
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fnfant
Child
Teen
Adult

TOTAL

infant
Child
Teen
Adult

TOTAL

POPULATION DOSE-COMMITMENT ESTIMATES AND
AVERAGE IND!VIDUAL DOSE-COMMITMENT HISTOGRAM FOR

FORT CALHOUN

Dose Commitments (person-rem) from Liquid Pathways

JTotal Hody Gt=LL1

5.5E~03
6.6E-02
3.0E-02
2.8E-01

3.8E-01

5.2E-03
5.5E~02
2.2E-02
1.9E-01

2.8E-01

Ibyrold

2.0E-02
1.6E-01
5.2E-02
3.9e-0

6.2E-01

Bone

4.7E-03
5.2E-02
1.4E-02
9.0E-02

1.6E-01

Dose Commitments (person-rem) from Alrborne Pathways

Jotal Body

1.0E-04
1.2E-03
8.5E-04
5.1E-03

7.2E-03

Gl=LLI  Thyrgld  Bone
1.0E-04 5.8E~04 1.0E-04

1.2E-03 6.0E-0Q3

1.4E-03
8.9E-04

5.1E~03 1.2E-02 5.2E-03
7.2E-03 2.1E-02 7.5E-03

Production/Consumption factors:

Produce: <i

1

¢ POPULATION

e

BO

B0

Lig

kil

Milk: <1

Meat:

Liver

1.0E-04
1.2E-03
8.5E-04
5.1E-03

7.2E-03

3.3

FRACTION OF POPULATION RECEIVING AN INDICATED AVERAGE
TOTAL-BODY DOSE COMMITMENT FROM AIRBORNE PATHWAYS

' i ' |

1 |

1

| 1 |

T I T

FORT CALHOUW 79

] | 1

0 1E-6 E-6 1£-5

AVERAGE

3E-5 1E-4 -4 1E-3

-3

1E-2 E-Z 1E-1

3E-1 1 3

INDIVIDUAL DOSE COMMITMENT - MILLIREM
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t.1E-02
1.1E-01
4,4E-02
3.2E-01

4,9E-01

1.1E-04
1.3E-03
t.0E=-03
5.6E~03



Slte: R. E. GINNA ONTARIO, NEW YORK
Location: N 43.2712° W 77.3081°

- —— - —— o ———— ——

POPULAT ION DATA

Total Population WithIin 20-to-80-km Reglon: 1.1E6

MaJor Metropolitan Centers Within Reglon:

Lenter Population Location
Rochester SMSA 940,000 34 km NWSW
Auburn 34,000 64 km SE
Oswego 23,000 56 km ENE

o 1 Aok, B B . o . i L W S A0 e e Ty e e ke S e e B P i e e e e

SITE SPECIFIC DATA - AIRBORNE PATHWAYS

Average Annual State Production Yeg: 7.6E7 kilogram
Of Crops and Animal Products Milk: 7.0E8 |iter

In 80-km Radius Circle Meat: 3.3E7 kilogram
Regional Productlvity Factor: 0.6

Animal Grazing Factor: 0.5

Meteorology Period of Record: 1 JAN 66 — 31 DEC 67 Recovery: 89§

SITE SPECIFIC DATA - WATERBORNE PATHWAYS vlia LAKE ONTARIO
Average Dilution Flow
from Plant: 1100 f+'/s

Drinking Water: Exposed Population: 5 0,000
Dliution Factor: 0.01'8

Fish: Edible Harvest: 7.3E5 kg/yr
Dilution Factor: 0.01¢@

(a) Dilutlon factors from FES (1973).
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Infant
Child
Teen
Adul +

TOTAL

Infant
Child
Teen
Adult

TOTAL

POPULATION DOSE~COMMITMENT ESTIMATES AND
AVERAGE INDIVIDUAL DOSE-COMMITMENT HISTOGRAM FOR

R. E.

G INNA

Dose Comm!iments (person-rem)} from Llquid Pathways

JIotal Body Gl=LL1

9.7E-04
1.2E-02
5.7E-03
5.3e-02

7.1E-02

9.6E-04
1.1E-02
4.7E-03
4,1E-02

5.8E-02

Thyrold

2.5E-03
2.1E-02
7.4E-03
5.8E~02

8.9E-02

Bone

1.1E~04
5.5E-03
2.9E-03
t.7E~02

2.5E-02

Dose Commitments (person-rem} from Airborne Pathways

Jotal Body  Gl-LLt  Thyrold  Bone

5.3E-04
6.7€E-03
4.3E-03
2,.4E-02

3.5E-02

5.2E-04
6.7E-03
4 ,3E-03
2.4E-02

3.5E-02

Production/Consumption factors:

Produce:

4 POPULATION

H

i)

60

40

20

<1

Milk: 2.

5.6E~03
3.8E~02
1.6E~02
6.3E-02

t.2E~01

8

1.8E-04
2,0E-03
1.4E-03
8.5E-03

1.2E-02

Meat:

1
1

.1E~03
vts E:"{J:Z

8.4E-03
6.1E-02

8.7E-02

Liver  Llung

5.4E-04
6.8E~03
4,3E~03
2.4E-02

3.5E~02

<t

FRACTION OF POPULATION RECEIVING AN INDICATED AVERAGE
TOTAL-BODY DOSE COMMITMENT FROM AIRBORNE PATHWAYS

L

T I T

L

I T

I

! |

LI l T

GIHKAE 79

! ] 1

a 1E-6 3E-6 1E-5

AVERAGE

3E-5 1E-4 3FE-4 1E-3 3E-2

1E-2

3E-2 1€-1

3E-1 1 k]

INDIVIDUAL DOSE COMMITMENT - MILLIREM
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5.3E~04
6.9E~03
4.6E~03
2.4E-02

3.6E~02



S1te: HADDAM NECK (CONM. YANKEE) HADDAM NECK, CONNECTICUT
Location: N 41.4822° W 72.4989°

POPULATION DATA

Total Population Within 20-to-80-km Reglon: 3.4E6

Major Metropolltan Centers Within Reglon:

Center Population Location
Hartford SMSA 840,000 37 km NW
New Haven SMSA 770,000 40 km WSW
Springfleld SMSA 600,000 72 km N
Waterbury 110,000 47 km W

SITE SPECIFIC DATA — AIRBORNE PATHWAYS

Average Annual State Production Veg: 3.2E7 kilogram
Of Crops and Animal Products Milk: 4.4E8 |Iter
In 80~km Radius Circle Meat: 2.0E7 kllogram

Regional Productivity Factor: 0.7
Animal Grazing Factor: 0.6

Meteorology Perlod of Record: 1 JAN 75 - 31 DEC 75 Recovery: 95%

SITE SPECIFIC DATA - WATERBORNE PATHWAYS vla DISCHARGE CANAL TO CONN. RIVER
Average Dlscharge al
Flow at Site: 770 ft'/s
Drinking Water: Exposed Population: None

Fish: Edible Harvest: 9.183(3} kg/yr
Ditutlion Factor: 1

(a) Caught In discharge canal (FES, 1973).
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fnfant
Child
Teen

Adul t

TOTAL

Infant
Child
Teean
Aduflt

TOTAL

POPULATION DOSE-COMMITMEN! ESTIMATES AND
AVERAGE INDIVIDUAL DOSE-COMMITMENT HISTOGRAM FOR

HADDAM NECK

Dose Commitments (person-rem) from Liquid Pathways

JIotal Body Gl=LLi
0.0EHOQ 0.CE+00
9.8E-03 2.5E-02
1.8E-02 5.2E-02
1.9E-01 4.5E~01
2.2E-0 5.3E-01

Ihyrold  Bone

0.0E+00
3.0E-03
2.35E-03
1.6E-02

2.1E-02

0.0E+H00
4.2E-02
2.68-02
1.5E-01

2,2E-01

Dose Commliments (person-rem) from Alrborne Pathways

Jotal Body  Gl=LLI| JThyrold Bone

1.9E-01
1.3E+00
4. 4E-01
1.5EH00

3.4E+00

1.9E-01 2.7E~01
1.3E+00 1.7E+00
4.4E-01 6.3E-01
1.5EH00Q 2.2EH00

3.4E1+00 4,BEY00

Production/Consumption factors:

Produce:

¢ POPULATION

100

)

a4

20

<1

Mitk: <1

Liver

8.7E-01 2.0E-01
5.8E+00 1.3E+00
1.8E+00 4.4E-01
5.2EH00 1.5E+00

1.4E+01 3.4E+00

Meat: <1

FRACTION OF POPULATION RECEIVING AN {NDICATED AVERAGE
TOTAL-BODY DOSE COMMITMENT FRCM AIRBORNE PATHWAYS

Llver

0.CE+00
5.0E-02
4,.2E-02
2.5E-01

3.5E-01

Lung

2.0E-01
t.3EH00
4.5E-01
1.5E+00

3.5E1+00

| ' ]

Fl l 1 I

'l T

I

l

HADDAM WECK 7%

1 l 1

1€-6 IE-6 1E-5

-5 1F-4 3E-4 1E-3 3E-3

1E-2 -2

AVERAGE [NDIVIDUAL DOSE COMMITMENT
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1E-1

3E-1 1 3

MILL IREM



Site: E. 1. HATCH BAXLEY, GEORGIA
Location: N 31.9344° W 82.3444°

B - - I — T = B P e P e e S B S

POPULATION DATA

Total Population Within 20-to-80-km Reglion: 2.8E5
Major Metropolltan Centers Within Region:

Center Population Locatlion
Waycross 21,000 80 km S

— —— -—— i

SITE SPECIFIC DATA - AIRBORNE PATHWAYS

Average Annual State Production Veg: 8.8E6 kilogram
Of Crops and Animal Products Milk: 7.0E7 |liter

In 80-km Radius Circle Meat: 8.1E7 kllogram
Reglonal Productivity Factor: 1

Animal Grazing Factor: 0.8

Meteorology Perlod of Record: 1 JUN 70 — 31 AUG 74 Recovery: 87%

SITE SPECIFIC DATA - WATERBORNE PATHWAYS via  ALTAMAHA RIYER
Average River Flow
at Site: 13,000 f13/s
Drinking Water: Exposed Population: None

Fishs Edible Harvest: 6.365(2) kg/yr
Dilution Factor: 1

(a) Commercial catch plus 3 pounds of game fish per year taken from river
by average person (FES, 1972).
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Infant
Chlld
Teen
Adult

TOTAL

Infant
Child
Teen
Adult

TOTAL

POPULATION DOSE-COMMITMENT ESTIMATES AND
AVERAGE |NDIVIDUAL DOSE-COMMITMENT HISTOGRAM FOR

E. I.

HATCH

Dose Commitments (person-rem) from Liquid Pathways

Total Body Gl-LL1|

0.0E+00
6.0E~03
1.0E-02
1.0E-01

1.2E-01

0.0E+00
6.7E-04
1.4E-03
1.3e-02

1.56-02

TJhyroid

0.0E+00
7.4E-04
5.4E-04
3.5E-03

4,8E-03

Bope

0.0E+00
2.2E-02
1.4E-02
7.9E-02

1.2E-01

Dose Commitments (person-rem) from Airborne Pathways

Jotal Body Gl=1t1] Jhyrold Bone

1.7E-04
2.,0E-03
1.4E-03
8.2E-03

1.2E-02

1.6E-04
1.9E-03
1.4E-03
8.1E-03

1.2E-02

Production/Consumption factors:

Produce:

140

% POPULATION

G0

40

20

<1

Milk: 1.

6.5E-03 1.7E-04
3.7E~02 1.8E-03
1.5E-02 1.2E-03
5.3E-02 7.2E-03

1.1E-01 1.0E-02

g Maat:

Liver

2.0E-04
2.1E-03
1.4E-03
8.3E-03

1.2E-02

3.6

FRACTION OF POPULATION RECEIVING AN INDICATED AVERAGE
TOTAL-BODY DOSE COMMITMENT FROM A|RBORNE PATHWAYS

0.0EHOO
2.8E-02
2,4E-02
1.4E-01

2.0E-01

Lung

1.8E-04
2,1E-03
1.6E-03
8.8E-03

1.3E~02

L

' ] ! |

— l

' 1 ! |

: i L |

HATCH 79

g 1E-6

IE-6 1E-5

AYERAGE

3E-5 1F-4 JE-4 1£-3 3E-3 1E-2 -2 1E-1

INDIViIDUAL DOS

-1 1 3

E COMMITMENT - MILLIREM
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Site: HUMBOLDT BAY EUREKA, CALIFORNIA
Location: N 40.7417° W 124,.2081°

POPULATION DATA

Total Population WithIn 20-to-80-km Reglon: 1.1E5

Major Metropolltan Centers Within Reglon:

Center Population Location

Eureka 28,000 6.4 km

N

SITE SPECIFIC DATA - AIRBORNE PATHWAYS

Average Annual State Production Yeg: 4.8E7 kilogram
Of Crops and Animal Products Milk: 2.3E8 |iter

In 80-km Radius Circle Meat: 5.0E7 kilogram
Regional Productivity Factor: 0.5

Animal Grazing Factor: 1

Meteorology Perlod of Record: 1 JAN 66 - 31 DEC 67 Recovery: 96%

SITE SPECIFIC DATA - WATERBORNE PATHWAYS via HUMBOLDT BAY

Average Dilutlon Flow
from Plant: 110 1+ /s

Flish: Edible Harvest: 4E4(® kg/yr

Ditution Factor: 0.001

Invertebrates: Edible Harvest: 563(@) kg/yr

Cltutlion Factor: 0.002

(a) Edible seafood harvest taken from Noshkin et al., 1976.
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Infant
Child
Teen

Adul t

TOTAL

Infant
Child
Teen
Adul t

TOTAL

POPULATION DOSE-COMMITMENT ESTIMATES AND
AVERAGE [NDIiVIDUAL DOSE~-COMMITMENT HISTOGRAM FOR

HUMBOLDT BAY

Dose Commitments (person-rem} from LIquid Pathways

Jotal Body Gl-LL1

0.0E+00
5.9E-06
8.9E-06
9.1E-05

1.1E-04

Thyrold
0.0E+00 0.0EH00
5.0E-06 2.3E~10
f.0E-05 2.0E-10
8.6E-05 1.6E=09
1.0E-04 2.1E-09

Bone

0.0EH00
2.6E-05
1.5E-05
8.9E-05

1.3E~-04

Dose Commitments (person-rem) from Alrborne Pathways

Jotal Bedy  Gl=iL1

5.1E-07
9.7E-06
6.9E~06
4,.0E-05

5.7E-05

4.6E-07
8.2E-06
6.5E-06
3.9E-05

5.4E~05

Production/Consumption factors:

Produce:

$ POPULATION

60

10

20

1.1

Milk:

Jhyrold

4.5E-07
7.6E-06
5.5E-06
3.2E-05

4 .5E-05

?l?

Bone

9.9E-07
2,5E-05
1.9E-05
1.0E-04

1.5E-04

Meat:

Liver

4,.9E-07
8.3E-06
5.9E-06
3.4E-05

4.9E-05

2.7

FRACTION OF POPULATION RECEIVING AN INDICATED AVERAGE
TOTAL-BODY DOSE COMMITMENT FROM AIRBORNE PATHWAYS

Liver

0.0E+00
2,6E-05
2.2E-05
1.3E-04

1.8E-04

lung

2.4E-06
4,.0E-05
3.5E-05
t.5E-04

2.3E-04

I L]

J

v |

n ]

HUMBOLOT BAY 79

1E-B

-6 1F-5

AVERAGE

35 1E-4 -4

1E-3 3E-3

1€-2

3E-2 tE-1

-1 1 )

INDIVIDUAL DOSE COMM{TMENT - MILLIREM
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Slte:
Location:

IND:AN POINT

N 41.2656°

BUCHANAN, NEW YORK
W 73.9350°

POPULATION DATA

Total Population Within 20~t¢~80~km Region:

1.6E7

Major Metropolitan Centers Within Reglon:

Lenter Population Location
Now York SMSA 9,600,000 60 km S
Nowark SMSA 2,000,000 64 km SSW
Stamford 10,000 42 km SE
Norwalk 77,000 48 km ESE
Brldgeport 50,000 64 km E
Poughkeepsie 31,000 48 km N
¥hite Plalins 48,000 30 km SSE

SITE SPECIFIC DATA - AIRBORNE PATHWAYS
Average Annual State Production Yeg: 7.6E7 kilog

Of Crops and Animal Products
In 80-km Radius Circle

Reglonal Productivity Factor:
Animal Grazing Factor:

Meteorology Period of Record: 1 JAN 75 - 31 DEC 75

Milk: 7.0EB |iter
Meat: 3.3E7 kilog

0.8
0.5

Recovery:

ram

I am

961

SITE SPECIFIC DATA - WATERBORNE PATHWAYS

Orinking Water:

Fish;

—— ————

via HUDSON RIYER

Average River Flow
at Site: 20,000 ft+°/s
Exposed Population: None

Edible Harvest: (@)
Dllutlon Factor: 0.001(D)

(a} No fish catch data given in FES, so generic consumption rates used

({Table A-1).

(b} One percent of population obtain 10% of thelr fish from river (FES, 1972).
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Infant
Child
Tean
Adul t

TOTAL

Infant
Child
Teen
Aduit

TOTAL

POPULATION DOSE-COMM|TMENT ESTIMATES AND
AYERAGE INDIYIDUAL DOSE-COMMITMENT HISTOGRAM FOR

INDIAN POINT 1, 2 AND 3

Dose Commliments (person-rem) from Liquid Pathways

Jotal Body Gl=LL1 Thyrold
0.0E+D0 0.0E+00 0.0E+DD
2,1E~02 1.2E-03 2.0E-03
3.9E-02 2.3E-03 1.5E-03
4.,2E-01 1.9E-02 9.7E-03
4.8E-01 2.3E-02 1.3E-02

Bone

0.0E+D0
1.1E=01
6.8E-02
4.0E-01

5.8E-01

Dose Commitments (person-rem) from Alrborne Pathways

Jotal Body

7.5E-02
8.5E-01
6.3E-01
3.8E+00

5.4E+00

GI-LLI

7.3E~02
8.2E-01
6.0E~01
3.7E400

5.1E+00

Production/Consumption factors:

Produce:

1

¢ POPULATION

Juli]

1]

]

49

20

<]

Mitk: <1

Jhyrold

3.8E-01
3.0E+00
1.7E+00
8.2E+00

1.3E+01

Bone

9.6E-02
1.0E+00
6.6E-01
3.8E+00

5.6E+00

Meat:

Liver

1.0E-01
1.0EH+00
7.0E-01
3.9e+00

5.7E+00

<]

FRACTION OF POPULATION RECE!YING AN INDICATED AYERAGE
TOTAL~-BODY DOSE COMMITMENT FROM AIRBORNE PATHWAYS

Liver

0.0EX00
1.2E-01
1.0E-01
6.0E~01

8.2E-01

Lung

9.6E-02
1.2E+00
9.4E-01
4.9E+00

7.1E+00

—

|

|

' |

1 —r L

INOTAH POIRT 79

L/
u

1E-6 -6 1E-5

AYERAGE

3E-5 1E-4 k-4 1€

-3 3E-3

1E-2

3E-2 1E-1

3E-1 1 3

INDIYIDUAL DOSE COMMITMENT - MILLIREM
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Slte: KEWAUNEE CARLTON, ¥ISCONSIN
Location: N 44.3433° W 8§7.5350°

POPULATION DATA
Total Population Within 20-to-80-km Region: 6.1E5

MaJor Metropolitan Centers Within Reglon:

Lenter Population Location
Sheboygan 52,000 64 km  SSW
Man1towoc 36,000 30 km SSW
Greenbay 94,000 40 km W
Appleton 61,000 72 km  WSW

e A T = i 5 Sl o e e T i B L o s S S T o e e e . e e e e o e e S .

SITE SPECIFIC DATA - AIRBORNE PATHWAYS

Average Annual State Productlion Yeg: 7.2E7 kilogram
Of Crops and Animal Products Mitk: 1.2E9 liter

In 80-km Radius Circle Meat: 1.0EB kilogram
Regional Productivity Factor: 0.5

Animal Grazlng Factor: 0.5

Meteorology Perlod of Record: 2 JAN 69 - 31 DEC 69 Recovery: 76%
SITE SPECIFIC DATA - WATERBORNE PATHWAYS via LAKE MICHIGAN

Average Dllutjon Flow from
Plant: 140 1 /s

Drinking Water: Exposed Population: ZOOtD?O
Dilution Factor: 8.2-3'®

Fish: Edible Harvest: 1.1(P? o/ yr
Dilution Factor: 0.01(¢

(a) Drinking water dllution factor estimated by averaging dilutlion factors
dertved from FES (1972) suitably weighted for populations.

(b) Average Indlvidual consumptlion rate as glven in the FES (1972) used in
| Teu of catch data.

(c) Dilution factor reduced 1/10 from that used In FES in consideration of
take mixing.
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Infant
Child
Teen
Adul

TOTAL

Infant
Child
Teen
Adult

TOTAL

POPULATION DOSE-COMM|TMENT ESTIMATES AND
AVERAGE INDIVIDUAL DOSE-COMMITMENT HISTOGRAM FOR

KEWAUNEE

Dose Commltments {(person-rem) from Liqulid Pathways

Jotal Body Gl-LLI
2.9E-03 2,8E-03
1.0E-01 4,3E-02
1.4E-01 3.4E~02
1.5E+00 3,0E~01

Jhyrold

2.6E-03
2.8E-02
1.1E-02
9.2E-02

1.3e-01

Dose Commitments (person-rem) from Alrborne Pathways

Jotal Body Gl-LL1 Jhyrold Bone

4,5E-05
6.3E-04
4.1E-04
2.3E-03

3.4E-03

4 ,5E-05
6.3E-04
4,1E-04
2.3E-03

Production/Consumption factors:

Produce:

10

80

40

¢ POPULATION

20

<]

Milk: 7.

1.2E-04 2.0E-05
1.2E-03 2.3E-04
6.5E-04 1.7E-04
3.3E-03 9,9E-04
5.2E-03 1.4E-03
3 Meat:

Bone Liver
2,5E=03 5.8E-03
3,2E=-01 4,2E-01
1.8E-01 3.3E-01
1.1E+00 2.0E+00
1.6E+00 2.8E+H00
Liver Lung
4.6E-05 4,.7E-05
6.3E-04 6.6E-04
4,1E-04 4,4E-04
2.3E-03 2,4E-03
3.4E-03 3.6E-03
1.0

FRACTION OF POPULATION RECEIVING AN INDICATED AVERAGE
TOTAL-BODY DOSE COMMITMENT FROM AIRBORNE PATHWAYS

d
0

! |

] ! I

L

L ] f i

L] I T

KEWAINEE 79

1E-f6

E-6 YE-5

3E-5

1E-4 34 1F-3 IE-3 1E-2 3E-2 1E-1

JE-1 1 3

AYERAGE INDIVIDUAL DOSE COMMITMENT - MILLIREM
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Sita: LA CROSSE GENOA, WISCONSIN

Locatlon: N 43,5597° W 91.2281°

POPULATION DATA

Total Population Within 20-to-80-km Region: 3.4E5
Major Metropolitan Centers Within Region:

Center Population Location
La Crosse 55,000 32 km N

S e . B e B B . e e e e e B e S e P e AP Bt e

SITE SPECIFIC DATA - AIRBORNE PATHWAYS

Average Annual State Production Yeg: 7.2E7 kilogram
0f Crops and Animal Products Milk: 1.2E9 |iter

In 80-km Radius Clrcle Meat: 1.0EB kilogram
Reglonal Productivity Factor: 1

Animal Grazing Factor: 0.5

Meteorology Period of Record: 1 JAN 75 - 31 DEC 75 Recovery: 97%

SITE SPECIFIC DATA - WATERBORNE PATHWAYS vlia MISSISSIPPI RIVER

Average Rlver
Flow at Site: 28,000 ft+°/s

Drinking Water: Exposed Population: None
Fish: Edible Harvest: (a) k?/yr
a

Dilution Factor: 0.5

{(a) No fish catch data given In FES, so 1/2 population assumed +o consume
river flish at generlc consumptlon rates (Table A-1).

54



Infant
Child
Teen
Adult

TOTAL

infant
Chtld
Teen
Adul t

TOTAL

POPULATION DOSE-COMMITMENT ESTIMATES AND
AYERAGE [INDIYIDUAL DOSE-COMMITMENT HISTOGRAM FOR

LA CROSSE

Dose Commitments (person-rem) from Liquid Pathways
Jotal Body Gi=LL1

0.0E+00
1.6E-01
3.0E-01
3.2E+00

3.7E+00

C.CE+Q0
1.7E-01
3.6E-01
3.1E+00

3.7E+00

Thyrold

0.0E+00
5.3E-03
3.8E-03
2.5E-02

3.4E-02

Dose Commltments (person-rem) from Alrborne Pathways

Jotal Body  Gi-LLI Thyrold Bone

6.2E-03
7.1E-02
5.1E-02
3.1E-01

4.4E-01

6.2E-03
7.2E-02
5.3E-02
3.2E-01

4.5e-01

Production/Consumption factors:

Produce:

100

80

i

40

2 POPULATION

20

to1

Milk:

8.0E-03
8.8E-02
5.8E-02
3.4E-01

4.9E-01

27

6.7E-C3
1.2E~01
6.7E~02
3.6E-01

5.6E-01

Meat:

Bone Liver
0.0E+00 0.0E+00
9.0E-01 G.2E-01
5.4E~01 7.7E-01
3.E+00 4.6E+00
4 ,6E+00 6.3E+00
Llver Lung
6.2E-03 6.6E-03
6.9E-02 7.4E-02
5.1E-02 5.6E-02
3.1E-01 3,.2E-M
4,3E-01 4.6E-01
3.8

FRACTION OF POPULATION RECEIYING AN INDICATED AYERAGE
TOTAL-BODY DOSE COMM|TMENT FROM AIRBORNE PATHWAYS

a

|
I

v |

1 I

I LI

! ! |

J—

]

I

¥ 'l' T

LACRGSSE 79

d i 1

1E-6

3E-b 1E-5

AYERAGE INDIVIDUAL DOSE COMMITMENT

3€-5

1E-4  3E-4

1€-3 3E-3 1€-2
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Slte: MAINE YANKEE LINCOLN COUNTY, MAINE
Location: N 43.9503° W 69.6964°

POPULATION DATA

Total Population Within 20-tc=80-km Region: 5.7E5

Major Metropolitan Centers Within Reglon:

Center Eopulation Location
Portiand 72,000 51 km SW
LewlIston 46,000 40 km N

SITE SPECIF|C DATA ~ AIRBORNE PATHWAYS

Average Annual State Production Yeg: 2.4EB kilogram
0f Crops and Animal Products Mitk: 6.6E7 liter

In 80~km Radius Clrcle Meat: 4.3E6 kilogram
Regional Productlivity Factor: 0.6

Anima! Grazlng Factor: 0.5

Meteorology Period of Record: 1 APR 75 - 31 MAR 76 Recovery: 98%

SITE SPECIFIC DATA - WATERBORNE PATHWAYS via  ATLANTIC OCEAN
Average Dilution Fjow
from Plant: 844 f+7/s

Fish: Edible Harvest: (a) kg/yr
Dilution Factor: 0.001

Invertebrates: Edible Harvest: (a) kg/yr
Dilution Factor: 0.002

(a} No seafood harvest data glven In FES (1972), thus generic population
consumption rates used (Table A-1).
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Infant
Child
Teen
Adul T

TOTAL

infant
Child
Teen
Adult

TOTAL

POPULATION DOSE-COMM|TMENT ESTIMATES AND
AVERAGE IND/YIDUAL DOSE-COMMITMENT HiISTOGRAM FOR

MAINE YANKEE

Dose Commitments {person-rem) from Liquid Pathways

Jotal Body Gl-LL1 Thyrold Bone
0.0E+00 0.0E+00 0.0E+00 0.0E+00
6.8E-05 4.8E~05 t.0E-02 1.5E~04
7.5E=05 8.3E-05 7.3E-03 9.0E-05
6.7E-04 7.3E~04 4.8E-02 5.2E-04
8.1E-04 8.6E-04 6.6E~02 7.6E-04

Dose Commliiments (person-rem) from Alrborne Pathways

Total Body  GI-=LL!

5.7E-04
6.7E-03
4,.8E~03
2.9E-02

4.1E-02

5.6E-04
6.5E-03
4.7E-03
2,8E-02

Production/Consumption factors:

Produce:

100

aa

BO

AD

¢ POPULATION

20

1.3

Milks

Thyroid

9.8E-03
1.4E-01
6.2E~02
2.6E-01

4.78-01

<1

Bone

5.8E~04
6.7E-03
4.7E-03
2,8E-02

Meat:

Liver

6.0E-04
7.0E-03
4.9E-03
2.9E-02

4.1E-02

<i

FRACTION OF POPULATION RECEIVING AN INDICATED AVERAGE
TOTAL-BODY DOSE COMMITMENT FROM A|RBORNE PATHWAYS

o

—./I‘

|

| ! |

/1 . 1

T 'I T

MATNE YANKEE 72

1E-6

3E-6 1E-5

-5

1E-4 JE-4

1E-3 3E-3 1E-2

3E-2 1E-1

3E-1 1 3

AVERAGE INDIVIDUAL DOSE COMMITMENT - MILLIREM
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Liver

0.0E+00
1.7E=-04
t.4E-04
8.9E-04

1.2E-03

6.1E-04
7.1E-03
5.6E-03
3.1E-02

4,4E-02



Slte: MILLSTONE POINT
Locatlon: N 41.3086°

WATERFORD, CONNECTICUT
W 72.1675°

POPULATION DATA

Total Population Within 20-+o~80-km Reglon: 2.5E6

Major Metropolitan Centers Within Reglon:

Center Population Locatlon
Hartford SMSA 840,000 72 km MW
New Haven SMSA 770,000 64 km W
Warwick 86,000 80 km NE
Waterbury 110,000 70 km WNwW
SITE SPECIFIC DATA ~ AIRBORNE PATHWAYS
Average Annual State Production Veg: 3.2ET kllogram

Of Crops and Animal Products
In 80~km Radlus Circle

Regional Productlivlty Factor:

Animal Grazing Factor:

Milk: 4.4E8 |iter
Meat: 2.0E7 kllogram

0.6
0.6

Meteorclogy Perlod of Record: 1 JAN 74 -~ 31 DEC 74 Recovery: 95%

————— — gy U T S = o T e ek g T e i Tt S o T e = e S T T S T e S V= i S . B B T

SITE SPECIFIC DATA -~ WATERBORNE PATHWAYS via NIANTIC BAY

Fish:

invertebrates:

Average Dilution Fjow
from Plant: 710 f+°/s

Edible Harvest: 9.1E4 kg/yr
Dilution Factor: 0.001

Edible Harvest: 9.1E4 kg/yr
Bilution Factor: 0.002
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Infant
Child
Teen
Adult

TOTAL

infant
Chlld
Teen
Adul +

TOTAL

POPULATION DOSE-COMMITMENT ESTIMATES AND
AVERAGE INDIVIDUAL DOSE-COMMITMENT H|STOGRAM FOR

MILLSTONE POINT 1 AND 2

Dose Commitments (person-rem} from Liquld Pathways
Total Body GI-i11 Thyrold  Bone

0.0E+00
7.7E-04
5.7E-04
3.7E-03

0.0E+0
1.8E-03
3.7E-03
3.3E~02

3.8E-02

0.0E+00
3.8E-04
2.6E-~04
1.7€~03

2.4E-03

0.0E+00
2.8E-04
1.7E-04
9.8E-04

1,4E-03

Dose Commitments (person-rem) from Alrborne Pathways

Gl-LL1 Thyrold Bone

JTotal Body

2.6E-02
2.9E-01
2.1E-01
1.3EH0

1.8E+00

2.6E-02 6.0E-01
2.9E-01 3.3EH00

2,7€~02
2.9E-01

2,1E-01 1. 4E+00 2.1E-01
1.3E+00 5.2EH30 1.2E+00

1.8E+00 1.1E+01

Production/Consumption factors:

Produce:

§ POPULATION

#0

60

40

20

<1

Milk: <1

1.8E+00

Meat:

Liver

2.8E-02
3.0E-01
2.18~01%
1.3E+00

1.8E+00

<1

FRACTION OF POPULATION RECEIVING AN [INDICATED AVERAGE
TOTAL-BODY DOSE COMMITMENT FROM AIRBORNE PATHWAYS

Liver

0.0E+00
6.2E-04
5.4E-04
3.3E~03

4.4E-03

Lung

2.8E-02
3.1E-01
Z.4E-01
1.4E+00

1.9E+00

| ' [

i — e S ]

T I T

MILLETONE POINT 79

_/.r‘
0

1E-6 3E-6 1E-5

AYERAGE

3E-5 TE-4 IE-4 1E-3

JE-3

1E-2 3E-2 1E-1

-1 1 3

INDIVIDUAL DOSE COMMITMENT - MILLIREM
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Slte: MONTICELLO MONTICELLO, MINNESOTA
Location: N 45.3339° W 93,8486°

-

POPULATION DATA

Total Population Within Z20-to-8C~-km Region: 2.1E6

Major Metropolitan Centers WithIn Reglon:

Center Population Location
MInneapol is-5t. Paul SMSA 2,100,000 64 km SE
S+. Cloud 42,000 37 km Nw
Anoka 14,000 3% km ESE

SITE SPECIFIC DATA - AIRBORNE PATHWAYS

Average Annual State Production Yeg: 1.2E8 kilogram
O0f Crops and Anlmal Products Milk: 4.0E8 [Iter

In 80-km Radlus Circle Meat: 1.1EB kilogram
Reglonal Productivity Factor: 1

Animal Grazling Factor: 0.5

Meteorology Perlod of Record: 1 JAN 74 - 31 DEC 74 Recovery: 923

SITE SPECIFIC DATA - WATERBORNE PATHWAYS via MISSISSIPP] RIVER

Average River FI?!
at Site: 4,600 f1+°'/s
Drinking Water: Exposed Population: (a)

Fishs Edible Harvest: (a) kg/yr

{a) No radionucltides released in liquid effluents reported (Tichler,
et al., 1981},
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POPULATION DOSE-COMMITMENT ESTIMATES AND
AVERAGE INDIY!DUAL DOSE-COMMI|TMENT HISTOGRAM FOR

MONTICELLO

Dose Commltments (person-rem) from Liquid Pathways

Jotal Body GI=LLI Jhyrold Bone Llver

No Liquid Pathway Doses

Dose Commitments (person-rem) from Alrborne Pathways

Jotal Body  GI=LLI Jhyrold gone Liver Lung

infant 2.4E-03 2.4E-03 1.8E-02 1.2E-03 2,5E-03 2.4E-03
Chtld 3.3e~02 3.2E-02 1.4E-01 1.9E-02 3.3E-02 3.3E-02
Teen 2.1E-02 2.1E-02 6.1E-02 1.1E-02 2.1e-02 2,2E-02
Aduit 1.2E-01 1.2E-01 2.5E-01 6.1E-02 1.2E-01 t.2E-01
TOTAL 1.8E-01% 1.7E-01 4,7E-01 9.3E-02 1.7E-01 1.8E-01

Production/Consumption factors:

Produce: <1 Milk: 1.4 Meat: <1

FRACTION OF POPULATION RECEIVING AN INDICATED AYERAGE
TOTAL-BODY DOSE COMMITMENT FROM ATRBORNE PATHWAYS
1 K | ! I ' | ' | ! | ' | T

- MONTICELLD 9 -

-

1]

140

40

% POPULATION
|

40

1% IS T I W N EN ERP R RS R
1]

1E-6 3E-6 1E-5 IF-5 1E-4 k-4 1E-3 -3 1E-2 -2 1E-1 -1 1 3 10

AVERAGE INOIVIDUAL DOSE COMMITMENT - MILLIREM
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Slta: NINE MILE POINT OSWEGO, NEW YORK

Location: N 43.5217° W 76.3980°

POPULATION DATA

Total Population Within 20-to~80-km Reglon: B8.1E5

Major Metropolltan Centers Within Region:

Lenter Population Location
Syracuse SMSA 620,000 54 km  SSE
Auburn 33,000 66 km SSW

SITE SPECIFIC DATA - AIRBORNE PATHWAYS

Average Annual State Production Yeg: 7.6E7 kilogram
0f Crops and Animal Products Milk: 7.0EB liter

In 80-km Radlus Circle Meat: 3.3E7 kilogram
Regional Productivity Factor: 0.7

Anlimal Grazing Factor: 0.5

Meteorology Period of Record: 1 JAN 74 - 31 DEC 75 Recovery: 97%

SITE SPECIFIC DATA - WATERBORNE PATHWAYS via LAKE ONTARIO
Average DIlution_ Flow
from Plant: 6 /s

Drinklng Water: Exposed Population: 05000
Dilutlon Factor: 0.01'2

Flish: Editle Harvest: 7.3E5 k?ﬁyr
Dilution Factor: 3.3E-3

(a} Drinking water dilution factor estimated by averaging dlliutlion factor
derived from FES (1974) suitably weighted for population,

{b) Generic lake dilution factor of 0.01 reduced 1/3 by diffuser (FES, 1974).
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Infant
Child
Teen
Adult

TOTAL

Infant
Child
Teen
Adul t

TOTAL

POPULATION DOSE-COMMITMENT ESTIMATES AND
AYERAGE IND!VIDUAL DOSE-COMM!TMENT HISTOGRAM FOR

NINE MILE POINT

Dose Commitments (person-rem) from Liquld Pathways

Jotal Body Gl=LL]

2.4E-01
8.2E+00
1.1E+0
1.2E+02

1.4E+02

4.4E-02
9.6E-01
1.0E+00
9.0E+00

1.1EH1

Thyroid

5.1E-03
5.7E-02
2.2E-02

1.9E-01

2.7E-01

Ecne

1.8E+H00
4,2E+01
1.9E+01
1.1E+02

1.7EH02

Dose Commitments (person-rem) from Alrborne Pathways

Jotal Body  GI=LL]| Thyroid Bone

t.2E-03
1.4E-02
9.7E-03
5.7E-02

8.2E-02

1.1E-03
1.3E-02
9.6E-03
5.7E-02

8.1E-02

Production/Consumption factors:

Produce: <1

%  POPULATION

100

a0

60

40

20

MIilk: 4,

1.6E-02
1.2E-01
4.7E-02
1.8E-01

6

1.3E-03
1.7E-02
1.0E-02
5.6E-02

8.4E-02

Meat:

Llver

1.4E-03
1.5E-02
1.0E~02
5.8E-02

8.4E-02

<1

FRACTION OF POPULATION RECEIVING AN INDICATED AVERAGE
TOTAL-BODY DOSE COMMITMENT FROM AIRBORNE PATHWAYS

Liver

2.1E+00
4.4E+01
2.7E+01
1.7E+02

2.4E+02

Lung

1.2E-03
1.4E-02
1.0E-02
5.8E-02

8.4E-02

| ' ]

i I L

] LI

-f__l———4“—ﬂ

I

HINE MILE POINT 79

1E-6 3E-6 1E-5

-5 1E-4 JE-4 1

E-3 3E-1

1€-2

3E-2 1E-1

AYERAGE [INDIVIDUAL DOSE COMM|TMENT -

63

-1 1 i

MILL IREM



Sita: NORTH ANNA LOUISA COUNTY, YIRGINIA
Location: N 38.0631° W 77.7867°

POPULATION DATA

Total Population Within 20-to-80-km Reglon: 9.6E5

MaJor Metropolitan Centers Within Reglon:

Center Population Location
Chartottesville 43,000 64 km W
Richmond 280,000 48 km SE
Fredricksburg 16,000 40 km NE

SITE SPECIFIC DATA - AIRBORNE PATHWAYS

Average Annual State Production Veg: 3.5E7 kilogram
Of Crops and Animal Products Miltk: 1.5E8 |iter

In 80-km Radius Circle Meat: 7.4E7 kilogram
Regional Productivity Factor: 0.9

Animal Grazing Factor: 0.7

Meteorology Perlod of Record: 1 APR 74 - 31 APR 75 Recovery: 99%

- —— ————

SITE SPECIFIC DATA - WATERBORNE PATHWAYS  via LAKE ANNA(®’
Average Dilutiop Flow from
Plant: 1,700 f1/s
Drinking Water: Exposed Population: None

Fish: Edible Harvest: 7.3(b)(E9/yr
Dllution Factor: 0.001

(a) Reconcentration of radlionuclides In |ake accounted for (FES, 1973},

{b) Average indivIidual consumption rates as given in the FES (1973) were
used in |fTeu of catch data.
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Infant
Child
Teen

Adul t

TOTAL

Infant
Chtld
Teen
Adul t

TOTAL

POPULATION DOSE-COMMITMENT ESTIMATES AND
AVERAGE INDIVIDUAL DOSE-COMMITMENT HISTOGRAM FOR

NORTH ANNA

Dose Commltments (person-rem} from Liquid Pathways

Jotal Body Gl=LL1 Thyrold Bone

0.0E+30
2.0E=-01
3.9e-01
4,2E+00

4 .BE+00

0.0E+00
7.7E-03
1.5E~02
1.2E~01

1.4E-01

0.0E+00
4,5E~03
3.3E-03
2,2E-02

3.0E-02

Dose Commitments (person-rem) from Airborne Pathways

Jotal Body  GI-=LLI TIhyrold Bone

B.1E-04
8.9E-03
6.4E-03
3.9E-02

5.5E-02

7.7E-04
B.6E-03
6.3E-03
3.8E-02

5.4E~02

Production/Consumption factors:

Produce:

1

¢ POPULATION

00

B0

an

40

20

<1

Milk: 1.

2,9E-02
1.6E-01
6.5E-02
2.2E-01

4,8E-01

1

9.5E-04
9.9E-03
6.6E-03
3.9E-02

5.6E-02

Meat:

Liver
0.0EH}0 0.0E+HOO
5.9E~01 9.6E-01
3. 4E+00 5.7E+00
5.0E+00 T.9E+H0

Llver Lung

9.9E-04 8.5E-04

1.0E~02 9,.6E-03

6.8E~03 7.5E-03

3.9E-02 4,2E-Q2

5.7E~02 6.0E-02
<1

FRACTION OF POPULATION RECEIVING AN INDICATED AVERAGE
TOTAL-BODY DOSE COMMITMENT FROM AIRBORNE FATHWAYS

! |

1 —

1

T I T

NORTH AMNA 74

—

a 1E-6

IE-6 1E-5

3E-5

1E-4 -4 1E

-3 -3 1E-2

Xx-2 1E-1

3E-1 1 k|

AVERAGE INDiVIDUAL DOSE COMMITMENT - MILLIREM
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Slta: OCONEE OCONEE COUNTY, SOUTH CAROL INA

Locatlion: N 34,7500° W 83.0458°

POPULATION DATA

Total Population Within 20-to-80-km Reglon: 7.5E5

Major Metropolitan Centers Within Region:

Center Poputation Location
Ander son 31,000 39 km SE
Greenvllle 69,000 47 km E

T o i S o i s il

——————— T — Tt o o S i T T T o B S B S i

SITE SPECIFIC DATA - AIRBORNE PATHWAYS

Ayverage Annuai State Production Yeg: 7.4E6 kilogram
Of Crops and Animal Products Mitk: B5.7ET |iter

In 80-km Radlus Circle Meat: 5.0E7 ktilogram
Reglonal Preoductivity Factor: 1

Animal Grazing Factor: 0.7

Meteorology Perlod of Record: 1 JAN 75 - 31 DEC 75 Recovery: B6%

SITE SPECIFIC DATA - WATERBORNE PATHWAYS via HARTWELL RES. on KEOWEE RIYER
Average River Flig
at Site: 1,100 f+/s

Drinking Water: Exposed Population: 45,000
Dilution Factor: 1

Fish: Edible Harvest: (a) k?égr
Dilution Factor: 0.01

{a) No fish catch data given In FES, so generlic consumption rates used
(Table A~1).

{(b) Ten percent of population obtaln 10§ of their fish diet from Hartwell
Reservoir (FES, 1972).
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Infant
Child
Teen

Adul t

TOTAL

Infant
Child
Teen
Adul

TOTAL

POPULATION DOSE~COMMITMENT ESTIMATES AND
AVERAGE [NDiVIDUAL DOSE-COMMITMENT HISTOGRAM FOR

OCONEE 1, 2 AND 3

Dose Commitments (person-rem) from Liquid Pathways

Jotal Body Gl=lL1|

3.7E~02
5.6E-01
4.0E-01
4.0E+00

5.0E+00

Thyrold = Bone
3.1E~02 2.3E-01 5.6E~02
3.7E-01 1.8E+00 1.2E+00
1.7E-01 5.7E-01 5.3E-01
1.4E+00 4. 2E+00 3.3E+00
2.0E+00 6.7E+00 5.1E+00

Dose Commliments (person-rem) from Alrborne Pathways

Total Body

1.1E-02
1.3E-01
9.3E-02
5.6E-01

7.9E-01

Gi=l11

1.1E-02
1.3E-01
9.3E-02
5.7E-01

8.0E-0t

Production/Consumption factors:

Produce: «1

4 POPULATION

8

B0

40

20

Milk:

TJhyrold

5.1E~02
3.6E-01
1.9E-01
9.3e-01

1.5E+00

<1

Bone

1.1E-02
1.3E-01
9.2E-02
5.6E-01

7.9E-01

Meat:

Liver

1.1E-02
1.3E-01
9.3E-02
5.6E-01

7.9E-01

<1

FRACTION OF POPULATION RECEIVING AN INDICATED AVERAGE
TOTAL-BODY DOSE COMMITMENT FROM AIRBORNE PATHWAYS

Llver

5.6E-02
1.2E+00
7.5E-0
4,.8E+00

6.9E+00

Lung

1.2E-02
1.4E-01
1.1E-01
6.2E-01

8.9E-01

a

_,/’t_i_ 1 |

T I 1

’ |

I S— ]

OCONCE 79

1 [ ]

1E-6 3-8 1E-5

AYERAGE

-5 1E-4 364

1£-3 3E-3

1E-2

3E-2 1E-1

3E-1 1 3

INDIVIDUAL DOSE COMMITMENT - MILLIREM
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Site: OYSTER CREEK OYSTER CREEK, NEW JERSEY
Location: N 39.8139° w 74.2114°

POPULATION DATA

Total Population Within 20-to-80-km Reglon: 3.3E6

MaJor Metropolltan Centers Within Reglon:

Lenter Population Location
Atlantic City 49,000 56 km  SSW
Trenton 110,000 64 km N

SITE SPECIFIC DATA - AIRBORNE PATHWAYS

Average Annual State Production Veg: 7.4E7 kilogram
Of Crops and Animal Products Milk: 2.7E8 |iter

In 80-km Radius Circle Meat: 2.4E7 kilogram
Regionatl Productivity Factor: 0.5

Animal Grazing Factor: 0.6

Meteorology Perlod of Record: 15 FEB 66 - 31 DEC 68 Recovery: 63%

——— —— i = e i T T fl L e e B

SITE SPECIFIC DATA ~ WATERBORNE PATHWAYS via BARNEGAT BAY
Average Dilution Flo
from Plant: 2,000 f1+°/s

Fish: Edible Harvest: 2.1¢@ ko/yr
Dilution Factor: 0.01¢P

Invertebrates: Edible Harvest: 0.96(5))kg/yr
Dilution Factor: 0.01¢P

(a) Average Individual consumptlion rate as given In the FES (1974) used In
ITeu of catch data.

{b) 10% of seafood eaten assumed caught in bay waters dlluted to 10% of that
of discharge canal (FES, 1974)}.
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Infant
Chiid
Teen

Adul T

TOTAL

Infant
Chitd
Teen
Aduil t

TOTAL

POPULAT [ON DOSE~COMMITMENT ESTIMATES AND
AYERAGE INDIY|DUAL DOSE-COMMITMENT HISTOGRAM FOR

QYSTER CREEK

Dose CommlItments (person-rem) from Liquid Pathways
JTotal Body Gl-111 Thyrold Bone

0.0E+00
1.2E-05
1.3E-05
1.2E-04

1.4E-04

0.0E+00 0.0E+Q0
4.5E-05 2,3E-05

Dose Commitments (person-rem) from Alrborne Pathways

Jotal Body

3.2E+00
3.5E+01
2.6E+01
1.6E+02

2.2E+02

Gl=LLI

3.2E+00
5.5E+401
2.6E+01
1.6E+02

2.2E+02

Production/Consumption factors:

Produce: <1

1an

Rl

Ll

40

§ POPULATION

Milk:

TJhyrold

7.7E+00
6.7TE+01
4,0E+01
2.1E+02

I 3E+02

<1

Bone

3.2E400
3.6E+01
2.6E+01
1.6E+02

2.2EH02

Meat:

Liver
0.0E+00 0.0E+00
3 .0E-05 3.1E-05
1.8E-05 2 .6E~05
1.0E-04 1.5E-04
1.5E~04 2.1E-04

Liver Lung

3.2E+00 3.2E+00

3.5E+01 3.6E+0

2.6E+01 2.7E+01

1.6E+02 1.6E+02

2.2E+02 2.3E+02
<1

FRACTION OF POPULATION RECEIVING AN INDICATED AVERAGE
TOTAL-BODY DOSE COMMITMENT FROM A|RBORNE PATHWAYS
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O¥STER CRFER 79

1E-6 IE-6 1E-5

AVERAGE

3E-5 1E-4 JE-4

1E-3 3E-3 1E-

?

37 1E-1

A-1 1 3

IND1Y IDUAL DOSE COMMITMENT -~ MILLIREM
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Slte: PALISADES COYERT TOWNSHIP, MICHIGAN

Location: N 42.32353° W 86.3142°

POPULATION DATA

Total Population Within 20-to-80-km Region: 1.0E6

Major Metropelitan Centers Within Region:

Lenter Poputation Location
Kal amazoo 89,000 56 km E
South Bend SMSA 290,000 72 km S
Michlgan Clty 41,000 66 km SW

SITE SPECIFIC DATA ~ AIRBORNE PATHWAYS

Average Annual Stete Production Yeg: 6.8E7 kilogram
Of Crops and Animal Products Milk: 2.9E8 |1ter

In 80-km Radlus Circle Meat: 4.5E7 kilogram
Regional Productivity Factor: 0.6

Anlmal Grazing Factor: 0.5

Metecrclogy Perlod of Record: 1 SEP 73 - 31 AUG 74 Recovery: 67%

SITE SPECIFIC DATA - WATERBORNE PATHWAYS via LAKE MICHIGAN
Average Dilujion Flow from
Piant: 98 f1°/s

Drinking Water: Exposed Population: 48,?0?
Dilution Factor: 3.56-3'3

Fish: Edible Harvest: (b) kg{g;
Diiutlien Factor: C0.001

(a) Drinking water dilution factor estimated by averaging dilution factor
derlved from FES (1972} sultably weighted for population,

{(b) Since the average individuai consumption rate of 20 g/d as assumed in FES
(1972} seemed unreasonably large, generic rates were used (Table A-1).
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Infant
Child
Teen
Adul+

TOTAL

Infant
Chiid
Teen
Adult

TOTAL

POPULATION DOSE-COMMITMENT ESTIMATES AND
AVERAGE INDIV IDUAL DOSE-COMMITMENT H|STOGRAM FOR

PAL | SADES

Dose Commitments (person-rem) from Liqulid Pathways

Jotal Body (AL IR Thyrold Bone
1.9E~04 1.9E-04 2.1E-04 2.3E=-05
6.8E-03 5.4E-03 2.4E-03 2.6E~02
9.5E-03 7.5E-03 9.8E-04 1.5E-02
1.0E-01 6.5E-02 8.1E-03 8.7E-02
1.2E-01 7.8E~02 1.2E~02 1.3E-01

Dose Caommitments (person-rem) from Alrborne Pathways

Jotal Body  GI=LLI Jhyroid Bone

5.3E~05
6.2E~04
4.1E~04
2.2E-03

3.3E~03

4.2E-05
5.4E-04
3.9E-04
2,2E-03

3.2E-03

Production/Consumption factors:

Produce:

100

ar

&0

40

% POPULATION

<1

Milk:

7.7E-03
4.7E=-02
1.86-02
6.2E-02

1.3E-01

1.3

6.6E-05
6.1E-04
3.1E-04
1.5E-03

2.5E-03

Meat:

2.2E-04
5.0E-02
2,.4E-02
1.4E~01

2,0E-01

Liver Lung

9,2E~05
8.5E~04
4,9E-04
2.4E-03

3.8E~03

<1

FRACTION OF POPULATION RECEIVING AN INDICATED AYERAGE
TOTAL~-BODY DOSE COMMITMENT FROM AIRBORNE PATHWAYS

T
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PALISADES 79

1 l L

1E-&

kL] 1E=-5 IE-5

1€-4 -2

1E-3 3E-3 1E-2 3E-2 1E-1

3t-1 1 k)

AVERAGE INDIVIDUAL DOSE COMMITMENT - MILLIREM
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Site: PEACH BOTTOM YORK COUNTY, PENNSYLYANIA
Locatlion: N 39,7992° W 76.2689°

S ——— — - e e e e

POPULATION DATA

Total Population Within 20-to-80-km Reglon: 4.1E6

Major Metropolitan Centers Within Reglon:

Center Population Location
Lancaster SMSA 320,000 31 km N
Baltimore SMSA 2,100,000 58 km SW
Wilmington SMSA 500,000 64 km E
Readlng SMSA 290,000 72 km NNE

SITE SPECIFIC DATA - AIRBORNE PATHWAYS

Average Annual State Production Veg: b5.3E7 kllogram
O0f Crops and Animal Products Mitk: 5.3E8 [I1ter

in 80-km Radf{us Circle Meat: 5.4ET kllogram
Reglonal Productlivity Factor: 0.95

Anlmal Grazlng Factor: 0.6

Meteorology Period of Record: 1 AUG 67 ~ 31 JUL 71 Recovery: 72%

—— e e e v e e D " T T - - i o S B fipe e .

SITE SPECIFIC DATA - WATERBORNE PATHWAYS  via  SUSQUEHANNA RIVER
Average River Flow
at Slte: 36,000 f+°/s

Drinking Water: Exposed Population: 2.1E6
Dliution Factor: 1

Fish: Edible Harvest: (a) k?ﬁyr
Dilution Factor: 0.001

(a) No flsh catch data given In FES (1974), thus generlc consumption rates
used (Table A-1).

{b) One percent of people obtain 10% of their fish diet from river down-
stream from plant (FES, 1973).
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Infant
Child
Teen

Adul t

TOTAL

infant
Child
Teen
Adult

TOTAL

POPULAT ION DOSE-COMMITMENT ESTIMATES AND
AVERAGE INDIVIDUAL DOSE-COMMITMENT HISTOGRAM FOR

PEACH BOTTOM 2 AND 3

Dose Commitiments {(person-rem) from Liqulid Pathways

Jotal Body GI-LL1|

8.1E-02
1.5E+00
1.2EH0C
1.3E+01

1.6E+01

Thyrold
1.56~02 2.1E+00
1.5E-01 1.5E+01
9,4E~02 4,4E+H00
8.1E-01 3 1E+01
1.1E400 5.2E+01

Dose Commliments (person-rem} from Alrborne Pathways

Jotal Body

2.1E~01
2.3EH00
1.7E+00
1.0E+H

1.4E+01

GI=LL1|

2.1E-01
2.3EH0C
1.7E+00
1.0E+01

1.4E+01

Production/Consumption factors:

Produce: «1

$ POPULATION

100

BO

B0

4D

20

Milk:

Thyrold

6.9E~01
5.1E+00
2.9E100
1.5E+01

2, 3E+H1

<1

Bone

2.1E-01
2,3EH00
1.7E+00
1.0E+01

1.5E+01

Meat:

Bone Liver
5.4E-01 7.8E=01
5.8E4+00 7.3E+00
1.6E+00 Z2.8E+00
9.7E+00 1.8E+01
1.8E+01 2.9E+01
Llver Lung
2.1E-01 2.2E=~01
2.3E+00 2.5E+00
1.7E+00 2.,0E+00
1.0E+1 1.1E+01
1.4E+01 1.6E+01
<1

FRACTION OF POPULATION RECEIVING AN INDICATED AVERAGE
TOTAL-BODY DOSE COMMITMENT FROM AIRBORNE PATHWAYS

0

i l 1 l
A

1 l T

| ' ]

F—

PEACH BOTTOM 79

1E-6& -6 1E-5

IE-5 1E-4 AE-4

1E-3 3E-3

1E-2 3F-7 1E-1

i-1 1 3

AYERAGE IND1VIDUAL DOSE COMMITMENT - MILLIREM
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Site: PILGRIM PLYMOUTH, MASSACHUSETTS
Location: N 41.9444° W 70.5778°

POPULATION DATA

Total Population Within 20-to-80-km Reglon: 4.3E6

MaJor Metropolltan Centers Within Reglion:

LCenter Population Location
Boston SMSA 3,400,000 64 km N
Providence SMSA 780,000 70 km WSW
Brockton 90,000 40 km WNN
New Bedford 100,000 45 km SW

SITE SPECIFIC DATA - AIRBORNE PATHWAYS

Average Annual State Production Veg: 2.0ET kitogram
0f Crops and Animal Products Milk: 2.6E8 iiter

in 80-km Radlus Circle Meat: 1.6E7 kilogram
Regional Productivity Factor: 0.3

Anlmal Grazing Factor: 0.6

Meteorology Perlod of Record: 1 MAY 74 - 30 APR 75 Recovery: 93%

— e B e e - -

SITE SPECIFIC DPATA -~ WATERBORNE PATHWAYS via CAPE COD BAY
Average DIlution Flow
from Plant: 13 ft+°/s

Flsh: Edibie Harvest: 2.6E4 kg/yr
Piiution Factor: 0.001

Invertebrates: Edible Harvest: 3.1E4 kg/yr
Dilution Factor: 0.002
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Infant
Child
Teen
Adult

TOTAL

Infant
Child
Teen

Adul T

TOTAL

POPULATION DOSE-COMM{TMENT ESTIMATES AND
AVERAGE IND!VIDUAL DOSE-COMMITMENT HISTOGRAM FOR

PIL

GRIM

Dose Commiiments (person-rem) from Liquid Pathways
Thyroid = Bone

Jotal Body Gl-LL1
0.0E+HOO 0.0E+00
2.8E-03 6.4E-03
1.7E-02 5.1E-02
2.4E-02 6.1E-02

0.0E+00
2,2E-06
1.8E-06
t.3E~05

1.7E-05

0.0E+00
2.5E-02
1.4E-02
8.2E-02

1.2E-01

Dose Commitments (pe!son-rem) from Airborne Pathways

Jotal Body  &l-LL1  Thyrold = Bone

4,4E-02
5.0E~01
3.6E~01
2.2EH00

3.1E+00

4.4E-02
5.0E-01
3.6E-01
2.2E+00

3.1e+00

Production/Consumption factors:

Produce:

¢ POPULATION

100

BO

&0

40

20

<i

Milk: <1

9.3E-02
8.2E-01
5.2E-01
2.8E+00

4.2E+00

4,4E-02
4.9e~01
3.6E-01
2.2E+00

3.1E+00

Meat:

Llver

4.5E-02
5.0E~01
3.6E-01
2.2E+00

3.1E+00

<i

FRACTION OF POPULATION RECEIVING AN INDICATED AVERAGE
TOTAL-BODY DOSE COMMITMENT FROM AIRBORNE PATHWAYS

Lilver

0.0E+00
1.4E-02
1.0E-02
6.0E~02

8.4E-02

4.6E-02
5.1E-01
3.8E-01
2.3E+00

3.2E+00

0

Fa l
F,

—

] »

| ' |

] f 1

L l T

PILGRIM 79

X | 1

1F-&

-6 1E-5

3E-5

1E-4 3E-4 1%-3 3IF-3

1E-2 3E-2 1£-1

JE-1 1 3

AVERAGE INDIVIDUAL DOSE COMMITMENT - MILLIREM
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Slte; POINT BEACH MAN I TOWOC COUNTY, WISCONSIN
Locatlon: N 44,.2764° W 87.5186°

POPULATION DATA
Total Population Within 20~to-80-km Region: 6.0E5

Major Metropolitan Centers Within Reglon:

Lenter Population Locatiop
Sheboygan 52,000 56 km SSW
Manitowoc 36,000 19 km  SSW
Greenbay 94,000 48 km No
Appleton 61,000 72 km W

—— i P o i e e

SITE SPECIFIiC DATA - AIRBORNE PATHWAYS

Average Annual State Productlon Veg: 7.2E7 kilogram
0Of Crops and Anlmal Products Milk: 1.2E9 liter

In 80-km Radlus Clrcle Meat: 1.0E8 kllogram
Reglonal Productlivity Factor: 0.5

Animal Grazlng Factor: 0.5

Meteorology Period of Record: 19 APR 67 - 18 APR 69 Recovery: 83%

- — — i - - — - e —— e —— e o

SITE SPECIFIC DATA - WATERBORNE PATHWAYS via LAKE MICHIGAN

Average Dllution Fjow
from Plant: 580 ft°/s

Drinking Water: Exposed Population: 190t0?0
Dilution Factor: 2.6E-3'3

Fish: Edible Harvest: 6.7E4“(”)kg/yr
Diiutlon Factor: 0.013'C

{a) Drinking water dllution factor estimated by averaging dilutlon factor
derived from FES (1972), sultably weighted for poputation.

(b} Includes both sport and commercial flsh catch (FES, 1972).

(c) DIlution factor estimated by averaging sport and commercial diluticn
factor derived from FES (1972).
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fnfant
Child
Teen
Adul t

TOTAL

Infant
Child
Teen
Adul t

TOTAL

POPULATION DOSE-COMMITMENT ESTIMATES AND
AVERAGE INDIV{DUAL DOSE-COMMITMENT HISTOGRAM FCR

POINT BEACH 1 AND 2

Dose Commltments (person-rem) from Llquld Pathways
Jotal Body Gl=LL1 Jhyrold

6.BE-04
B.4E~-03
4.4E~03
4,2E-02

5.5E~02

6.7E-04
7.7E-03
3.2E-03
2,7E-~02

3.9E-02

4.0E-03
3.1E-02
1.0E-02
7.4E-02

1.2E-01

Bone

1.0E-04
5.3E-03
2.BE-03
1.6E-02

2,5E~02

Dose Commltments (person-rem) from Afrborne Pathways

Iotal Body  GI-LLI

2,6E-03
4.0E-02
2,5E-02
1.4E-01

2,0E-01

2.6E-03
4 .0E-02
2.4E-02
1.4E~01

2.0E-01

Production/Consumption factors:

Produce:

100

;]

60

40

4 POPULATION

20

<1

Milk: 7.

Jhyrold  Bone

3.8E-03 5.9E-04
4.8E-02 6.5E~03
2.BE-02 4.3E-03
1.5E-01 2.,5E-02

2.3E-01 3.7E-02

5 Meat:

Liver

2.7E-03
4.1E-02
2.5E-02
1.4E~-01

2.0E-01

1.1

FRACTION OF POPULATION RECEIVING AN INDICATED AVERAGE
TOTAL-BODY DOSE COMM|TMENT FROM AIRBORNE PATHWAYS

Liver

7 .8E-04
1.3E-02
7.0E-03
4.9E-02

7.0E~02

Lung

2,7E-03
4.0E-02
2.5E-02
1.4E-01

2.0E-01

[

ol

o ' [

] i 1 1

POINT BEACH 79

[ ] l L

—

1E-%

k-6 1E-5

-5

1E-4 x4 1E-

3 3E-3 1E-2 3E-2 1E-1

3E-1 1 3

AVERAGE INDIVIDUAL DOSE COMMITMENT - MILLIREM
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Site: PRAIRIE ISLAND RED WING, MINNESOTA
Location: N 44.6217° W 92.6330°

POPULATION DATA

Total Population Within 20-to~80-km Reglon: 2.2ZE6

Major Metropolitan Centers Within Reglion:

Center Population Location
Minneapol i s-St. Paul SMSA 2.1ED 50 km MW
Rochester 57,000 64 km SSE
Hastlngs 13,000 19 km MW

SITE SPECIFIC DATA ~ AIRBORNE PATHWAYS

Average Annual State Production Yeg: 1.2EB kilogram
Of Crops and Animal Products Mllk: 4,0E8 |iter

In 80-km Radlus Circlie Meat: 1.0EB kilogram
Regional Productivity Factor: 1

Animal Grazing Factor: 0.5

Meteorology Period of Record: 22 MAR 74 — 21 MAR 75 Recovery: 65§

SITE SPECIFIC DATA - WATERBORNE PATHWAYS via MISSISSIPPI RIVER

Average River Flow
at Site: 15,000 117/
Drinking Water: Exposed Population: None

Flsh: Edible Harvest: 6.8E5 kg/yr
Dilution Factor: 1
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Infant
Child
Teen
Adult

TOTAL

Infant
Child
Teen
Adul+

TOTAL

POPULATION DOSE-COMMITMENT ESTIMATES AND
AYERAGE INDIVIDUAL DOSE-COMMITMENT HISTOGRAM FOR

PRAIRIE ISLAND 1 AND 2

Dose Commltments (person-rem} from Liquid Pathways

JTotaj Body Gl=LLI

0.0E+H00
3.6E-04
3.3E-04
3.6E-03

Jhyrold
0.0EH0O 0.0EHO
3.7E-04 4 .6E-04
3.5E-04 3.9E-04
2.9E-03 3.0E-03
3.6E-03 3.9E-03

Bone

0.0EH0O
1.9E-05
1.1E-05
6.0E-05

9.6E-05

Dose Commitments (person-rem) from Airborne Pathways

Jotal Body

1.3E-03
1.9E-02
1.2E-02
6.8E-02

GI-LL1

1.3E-03
1.9E-02
1.2E-02
6.8E-02

Production/Consumption factors:

Produce:

100

¢ POPULATION

BO

a0

a0

20

<1

Milk:

1

Jhyrold

6.7E-C3
5.4E-02
2.6E-02
1.1E-01

2,0E-01

.4

Bone

3.3E-C4
3.7E-03
2.6E-03
1.6E-02

2.2E-02

Meat:

Lliver

1.3E-03
1.9E-02
1.2E-02
6.8E-02

1.0E-01

<1

FRACTION OF POPULATION RECEIVING AN INDICATED AYERAGE
TOTAL-BODY DOSE COMMITMENT FROM AIRBORNE PATHWAYS
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r I 1
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PRAIRIE JSLAWD 7%
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0

1E-6 -6 1E-5

AVERAGE

3E-5 1E-4 -4

1e-3 3E-3

1e-2

IE-2 1E-1

3E-1 1 2

INDIYIDUAL DOSE COMMITMENT = MILLIREM
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Llver

0.0EH00
3.7E-04
3.4E-04
2.6E-03

3.3E-03

Lung

1.3E-03
1.9E-02
1.3E-02
6.9E-02



Slte: QUAD CITIES ROCK ISLAND, ILLINOIS
Locatlon: N 41.77712° W 90.3417°

POPULATION DATA

Total Population Within 20-to-80~km Reglon: 6.7E5
Major Metropolitan Centers Within Regfon:

Center Population Location
Davenport SMSA 370,000 40 km SW

SITE SPECIFIC DATA - AIRBORNE PATHWAYS

Average Annual State Production Yeg: 1.1E8 kilogram
Of Crops and Anlmai Products MiTk: 1.8E8 |iter

In 80~km Radlus Circle Meat: 1.9E8 kilogram
Regional Productivity Factor: 1

Animal Grazing Factor: 0.5

Meteorology Period of Record: 1 JAN 74 - 31 DEC 75 Recovery: 88%

SITE SPECIFIC DATA - WATERBORNE PATHWAYS  via MISSISSIPPI RIVER
Average River Flow
at Slte: 47,000 f+/s

Drinking Water: Exposed Population: 370,000(3)
Dilutlon Factor: 1

Fishs Edible Harvest: 2.15?‘b’ kg/yr
Dilutlon Factor: 0.5}

{a) Al! people in Davenport SMSA assumed to drink rlver water.

{(b) Assumes 1/2 t1sh harvest caught below plant,

80



Infant
Chtild
Teen
Adult

TOTAL

Infant
Child
Teen
Adult

TOTAL

POPULATION DOSE~COMM|TMENT ESTIMATES AND
AVERAGE [INDIYIDUAL DOSE-COMMITMENT HISTOGRAM FOR

QUAD CITIES 1 AND 2

Dose Commiiments (person-rem) from Llqulid Pathways
Total Body GI-LL1

2.3E-03
1.3E-01
2.0E-01
2.2E+00

2.5EH00

1.1E-03
2.3E=-02
2.3E-02
1.9E-01

2.4E-01

3.2E-02
2.3E-~01
7.4E-02
5.2E-01

8.5E-01

Jhyrold Bone

3.6E-02
8.4E-01
3.9E~01
2.3E+00

3.6E+00

Dose Commitments (person-rem) from Airborne Pathways

Jotal Body  Gl=-LL1 TIhyrold Bone

5.6E-02
6.5E-01
4.6E-01
2.8E+00

4.0E+00

5.6E-02 3.6E-01
6.3E-01 3.7EH00
4,7E-01 1.7E+00
2.8EH00 7 .4EH00

4,0E+00 1.3E401

Production/Consumption factors:

Produce: <1

100

¢ POPULATION

B0

&0

40

20

Milk: 2.0

5.8E-02
8.3e-01
5.2E-01
3.0E+00

4.4E+00

Meat:

Llver

5.7E-02
6.4E-01
4,6E-01
2.8E400

3.9E+00

3.5

FRACTION OF POPULATION RECEIYING AN INDICATED AVERAGE
TOTAL~BODY DOSE COMMITMENT FROM AiRBORNE PATHWAYS

Llver

7.6E-03
6.1E-01
4.9E-01
2.9E+00

4.0E+00

Lung

5.8E~02
6.5E~01
4,9E-01
2.9E+0D

4.1E+00

| ' |

#; I 1 I
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QUeb CITIES 78
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o 1E-6 JE-6 1E-%

3E-5 1E-4 3E-4 1E-3 3E-3

AYERAGE INDIYIDUAL DOSE COMMI
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1E-2 x-z 1E-1

IE-1 1 k)
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Site: RANCHO SECO SACRAMENTO COUNTY, CALIFORNIA
Location: N 38.3461° W 121.1186°

POPULATION DATA

Total Population Within 20-to-80~km Region: 1.6E6

Major Metropolltan Centers Within Reglon:

Centeor Population Locatign
Sacramento SMSA 900,000 35 km NNW
Stockton 120,000 45 km SW

SITE SPECIFIC DATA - AIRBORNE PATHWAYS

Average Annual State Production Veg: 4.8E7 kilogram
Of Crops and Animal Products Mitk: 2.3E8 |iter

In 80~km Radlus Circle Meat: 5.0E7 kilogram
Regional Productivity Factor: 1

Animal Grazing Factor: 0.9

Meteorology Perlod of Record: 1| FEB 75 - 31 JAN 76 Recovery: 98%

SITE SPECIFIC DATA - WATERBORNE PATHWAYS
Average Dilution Flow
from Plant: (a)
Drinking Water: Exposed Population: (a)

Fish: Edible Harvest: (a)

(a) No radionuclides released In liquld effluents reported (Tichler, et al.,
1981).

B2



Infant
Child

Teen
Adult

TOTAL

POPULATION DOSE-COMM]TMENT ESTIMATES AND
AVERAGE 1INDIVIDUAL DOSE-COMMITMENT HISTOGRAM FOR

RANCHO SECO

Dose Commltments (person-rem) from Liquid Pathways

Produce:

¥ POPULATION

100

a0

60

40

|

Jotal Body Gl=LL1 Thyrold Bone Liver
No Lliquid Pathway Doses
Dose Commitments (person-rem) from Afrborne Pathways
Jotal Body  GI=LLI Thyrold Bone Liver Lung
4,7E-03 4.7E-03 9.9E-03 3.9E-03 4,7E~03 4.9E-03
5.4E-02 5.4E-02 8.2E-02 4,3E-02 5.4E-02 5.8E~02
3.8E-02 3.8E~02 4,9E-02 3.1E-02 3.8E-02 4.3E-02
2.3E~01 2.3E-01 2.6E-01 1.9E-01 2.3E-01 2.4E-01
3.2E-01 3.2E-01 4.0E-01 2,7E-01 3.2E-01 3.5E-01
Production/Consumption factors:
<1 Milk: 1.2 Meat: <1
FRACTION OF POPULATION RECEIVING AN INDICATED AVERAGE
TOTAL-BODY DOSE COMMITMENT FROM AIRBORNE PATHWAYS
I T I T I L ' 1 I T I L} I T
| RANCH SECD 79 -
— —
1 L I f I i | I | L

'—//
0

1E-6 3E-B 1E-5

AVERAGE

3E-5 1E-4 iF-4

1E-3 3E-3

1e-2

JE-2 1E-1

k-1

1 1

INDIVIDUAL DOSE COMMITMENT - MILLIREM
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Slte: H. B. ROBINSON HARTSY ILLE, SOUTH CAROL INA
Location: N 34.4014° W 80.1567°

POPULATION DATA

Total Population Within 20-to~80-km Reglion: 6.5E5

Major Metropolitan Centers Within Reglon:

Center Popuijation Location
Florence 29,000 40 km SE
Sumter 28,000 53 km SSH

SITE SPECIFIC DATA - AIRBORNE PATHWAYS

Average Annual State Productlon Veg: 7.4E6 kllogram
Of Crops and Anlmal Products Milk: 5.7E7 |lter

In 80~km Radlus Clrcle Meat: 5.0E7 kilogram
Regional Productivity Factor: 1

Animal Grazlng Factor: 0.8

Meteorology Period of Record: 1 JAN 75 - 31 DEC 75 Recovery: 94%

SITE SPECIFIC DATA - WATERBORNE PATHWAYS via LAKE ROBINSON
Average Dilutlion Flow
from Plant: 960 f+/s
Drinking Water: Exposed Population: None

Fish: Edible Harvest: 1.8(3) ke/yr
Dilution Factor: 0.02¢P

(a) Average IndlvIidual consumptlion rate as given in the FES (1975) used In
lieu of catch data.

b) Ten percent of population consumes fish taken from water dlluted by a
factor of 0.2 (FES, 1975).
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Infant
Chtld
Teen
Adult

TOTAL

Infant
Child

Teen
Adult

TOTAL

POPULATON DOSE=-COMMITMENT ESTIMATES AND
AVERAGE INDIVIDUAL DOSE-COMM|TMENT HISTOGRAM FOR

H. B. ROBINSON

Dose Commitments {person-rem) from Liquid Pathways

Jotal Body El=LL1 Thyrold Bope
0.0E+00 0.0E+H00 0.0E+00 0.0E+O0
1.0E~02 1.0E-03 4.1E-04 3.7E-02
1.5E-02 2.0E-03 3.2E-04 2,2E-02
1.5E-01 1.8E-02 2.3e-03 1.3E-01
1.7E-01 2.1E~02 3.0E-03 1.9E-01

Dose Commltments (person-rem) from Alrborne Pathways

Production/Consumption factors:

Jotal Body  GI-LL1  Thyreold  Bone = Llver
3.4E-04 3.4E-04 3.4E-04 3.1E=04 3.4E-04
3.9E=03 3.9E-03 3.9E~02 3.5E-03 3.9E-03
2.8E-03 2.8BE-03 2.BE~03 2.5e=03 2.8E-03
1.7E=-02 1.7E-02 1.7E-02 1,5E=02 1.7E-02
2.4E-02 2.4E~02 2.4E-02 2.2E-02 2.4E-02
<1 Milk: <1 Meat: <1

Produce:

108

4 POPULATION

a0

L1

40

20

FRACTION OF POPULATION RECEIVING AN INDICATED AVERAGE
TOTAL-BODY DOSE COMMITMENT FROM AIRBORNE PATHWAYS

Llver

0.0E+O0
4.2E-02
3.6E-02
2.1E~-01

2.9E-D1

3.7E-04
4.3E-03
3.4E-03
1.9E-02

2.7E-02

]

Al
Fy

' |

ROBINSON 79

1

I

l 1

1E-6

-6

1E-5

-5

1E-4

3E-4

1E-3

IE-3

1E-2

3.2

AVERAGE INDIVIDUAL DOSE COMMITMENT
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1E-1

3E-1

1 3
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Site: ST. LUCIE FORT PIERCE, FLORIDA

Locatlon: N 27.4466° W 80.3266°

POPULATION DATA

Total Population WIthin 20~to~80-km Region:

3'

0ES

Major Metropolltan Centers Within Region:

Center Bopuiatlion
West Palm Beach 75,000
Ft. Plerce 38,000
Yoro Beach 16,000

Locatlon
80 km SSE
13 km Nw
40 km NNW

SITE SPECIFIC DATA - AIRBORNE PATHWAYS

Average Annual State Production
0f Crops and Anlmal Products
In 80~km Radius Circle

Reglonal Productivity Factor:
Animal Grazing Factor:

Yeg: 2.8E7 kilogram
Milk: 1.1E8 |iter
Meat: 7.2E7 kilogram

0.5
1

Meteorology Period of Record: 1 JAN 76 - 31 DEC 76 Recovery: 92%

SITE SPECIFIC DATA - WATERBORNE PATHWAYS

Average Dilution

ATLANTIC OCEAN

| oW

from Plant: 35 ft+°/s

Fish: Edible Harvest: 2.6ES kg{yr
Dilution Factor: 0.005(

invertebrates: Edible Harvest: 2.7E4 ?g{yr
Dilution Factor: 0.005

(a) Dilution factors as glven In FES (1973),



Infant
Child
Teen

Adul T

TOTAL

Infant
Child
Teen
Adul 1

TOTAL

POPULATION DOSE-COMMITMENT ESTIMATES AND
AVERAGE [NDIVIDUAL DOSE-COMMITMENT HISTOGRAM FOR

SAINT LUCIE

Dose Commitiments (person-rem) from Liquid Pathways

JTotal Body Gl=LL1

0.0E+00
1.2E-02
t.4E-02
1.2E-01

1.5E-01

Thyrold
0.0E+00 0.0E+00
5.4E-02 5.9E-03
1.1E=01 4,2€-03
1.0E+00 2.8E-02
1.2E+00 3,8E-02

Bone

0.0E+00
2.3E-02
1.4E~02
8.2E-02

1.2E~01

Dose Commitments (person-rem} from Alrborne Pathways

Jotal Body

8.5E-03
9.9E~02
7.2E-02
4,3E-01

6.1E~01

Gl-LL1

8.5E-03
9.9E-02
7.2E-02
4 ,3E-01

6.1E-01

Production/Consumption factors:

Produce: <1

60

% POPULATION

20

Miik:

Thyreld

4.4E-02
3.5E-01
1.9E-01
9.0E-01

1.5E+00

1'4

Bone

7.9E-03
8.7E~02
6.4E-02
3.9E-01

5.4E-01

Meat:

Llver

8.6E-03
9.9€-02
7.2E-02
4.4E-01

1.5

FRACTION OF POPULATION RECEIVING AN INDICATED AVERAGE
TOTAL-BODY DOSE COMMITMENT FROM AIRBORNE PATHWAYS

Liver

0.0E+00
3.2E-02
2.8E~02
1.7E-01

2.2E-01

Lung

8.9E~03
1.0E-01
7.9E~02
4.6E-01

6.5E-01

| ' I

-

T ] L)

| ’

T

T I T

SAINT LUCIE 7%

1 | N

|/ ;‘—l L I

0 1F=6 3E-6 1E-5

AVERAGE

3E-5 LE-¢ 3E-4

1E£-3 3E-3

1e-2

3F-2 1E-1

-1 1 3

INDIVIDUAL DOSE COMMITMENT - MILLIREM
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Site: SALEM SALEM, NEW JERSEY
Location: N 39,4628° W 75.5356°

POPULATION DATA

Total Population Within 20-to~-80-km Reglon: 4,.9E6

Major Metropolltan Centers Within Reglon:

Conter Population Location
Phlladelphla SMSA 4,900,000 64 km NE
WIimington SMSA 510,000 29 km N
Chester 58,000 45 km NNE

SITE SPECIFIC DATA - AIRBORNE PATHWAYS

Average Annual State Production Yeg: 7.4E7 kilogram
0f Crops and Animal Products Milk: 2.7EB | iter

in 80-km Radius Circle Meat: 2.4E7 kilogram
Regional Productivity Factor: 0.9

Animal Grazing Factor: 0.6

Meteorology Perlod of Record: 1 JUN 70 - 31 MAY 71 Recovery: 95%

SITE SPECIFIC DATA - WATERBORNE PATHWAYS vlia DELAWARE RIVER ESTUARY
Average River Flow
at Site: 16,000 f+'/s

Fish: Edible Harvest: 3.6E5 kg/yr
Dilution Factor: 1

Invertebrates: ‘@ Edible Harvest: 1.6E5 kg/yr
Dllutton Factor: 1

(a) Environment primarlly salt water so Invertebrates considered in |ieu
of drinking water,
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Infant
Child
Teen
Adult

TOTAL

Infant
Child
Teen
Adul t

TOTAL

POPULATION DOSE-COMMITMENT ESTIMATES AND
AVERAGE INDIVIDUAL DOSE~COMMITMENT HISTOGRAM FOR

SALEM

Dose Commitments (person-rem) from LIqulid Pathways
Jotal Body Gi-LL]

0.0E+00
3.8E-02
2.6E-02
1.6E-01

2.3E-01

0.0E400
7.3E=-02
1.5E=~01
1.3E+00

1.6E+00

Jhyroid

0.0E+00
3.2E-03
2.3E~03
1.5E-02

2.1E-02

Bone

0.0E+00
9.1E=-03
5.4E-03
3.2E-02

4.7E-02

Dose Commitments (person-rem) from Airborne Pathways

Total Body  Gl-=LL]| Thyroid Bone

2.6E-02
3.8E-01
2,.6E~0t
1.4E+H00

2.1E400

2.6E-02
3.8E-0t
2.6E-01
t.4EH00

2.1E+00

®roduction/Consumption factors:

Produce;

¢ POPULATION

-1

&0

20

<i

Milk:

3.2E-02 2,7E-04

4,2E-01
2.7E-01
1.5EH00

2,2E+00

<1

2.9E-03
2.1E-03
1.3E-02

1.8E-02

Meat:

Liver

2.6E-02
3.BE~01
2.6E-01
1.4EH00

2,1E+00

<1

FRACTION OF POPULATION RECEIVING AN INDICATED AVERAGE
TOTAL-~BODY DOSE COMMITMENT FROM AIRBORNE PATHWAYS

Llver

0.0E+00
2.9E-02
2.6E-02

1.6E~01

2.1E=01

L
0

L I 1 l
s

I T

1

[ 1

SALEM 79

-

1E-6 3E-B 1E-5

AVERAGE

3E-5 1E-4 3E-4

1E-3 3E-3

1€-2 3E-2 1E~1

3E-1 1 3

INDIVIDUAL DOSE COMMITMENT =~ MILLIREM
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Lung

2.6E-02
3.8E~01
2.6E-01
1.4E+00

2.1E+00



Site: SAN ONOFRE CAMP PENDLETON, CALIFORNIA
Location: N 33.3686° W 117.5544°

POPULAT ION DATA

Total Population Within 20-to-80-km Reglon: 4.0E6

Major Metropolitan Centers Within Region:

Lenter Population Location
San Dlego SMSA 1,500,000 68 km SSE
Riverside 160,000 69 km NE
Anaheim 190,000 69 km NNW
Santa Ana 180,000 55 km NNW

M B e e e e T U P AP e e i i e o e S e . T e o

SITE SPECIFIC DATA - AIRBORNE PATHWAYS

Average Annual State Production Yeg: 4.8E7 kilogram
0f Crops and Anima! Products Milk: 2,3E8 |iter

In 80~km Radius Circle Meat: 5.0E7 kllogram
Reglonal Productivity Factor: 0.6

Animal Grazing Factor: 1

Meteorology Period of Record: 25 JAN 73 - 24 JAN 76  Recovery: BBY

SITE SPECIFIC DATA - WATERBORNE PATHWAYS via PACIFIC OCEAN
Average Dilution Fjow
from Plant: 640 f1°/s

Flsh: Edible Harvest: 2.?E§‘a’
Dijution Factor: 1'8

Invertebrates: Edible Harvest: 2.?E?(a) kg/yr
Dilution Factor: 12

{a) Seafood caught in undiluted effluent (FES, 1973},
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fnfant
Chtld
Teen
Adult

TOTAL

Infant
Child
Teen
Adult

TOTAL

POPULATION DOSE-COMMITMENT ESTIMATES AND
AVERAGE [INDI1YIDUAL DOSE-COMMITMENT HiSTOGRAM FOR

SAN ONOFRE

Dose Commitments (person-rem) from Liquld Pathways
Jotal Body Gl=L11

0.0EHO0
8.5E-02
5.8E-02
3.5E~01

4 .9E~01

0.0E+00
1.9E-0t
3.8E-01
3.3E+00

3.9E+00

Jhyrold

0.0E+00
5.1E-03
3.9E-03
2.7E-02

3.6E-02

Dose Commltments (person-rem) from Alrborne Pathways

Total Body  Gl=LL| Jhyroid Bone

4,1E-04
5.0E-03
3.6E-03
2.1E-02

3.1E-02

4,1E~04
5.0E~-03
3.6E~03
2.1E~02

3.1E-0D2

Production/Consumption factors:

Produce:

100

¢ POPULATION

B0

&0

40

20

<1

Mitk: <1

5.5E-04
5.8E-03
3.9E~03
2.2E-02

3.3E-02

2.7E-04
3.0E-03
2.2E-03
1.3E-02

1.9E-02

Meat:

Bone Liver
0.0E+00 0.0E+00
1.1E-D1 1.2E-01
6.6E-D2 t.1E-01
3.9E-01 6.2E~01
Llver Lung
4.1E-04 4,3E~04
5.0E-03 5.4E~03
3.6E=-03 4,1E=03
2.,1E-02 2.3E-02
3.1E-02 3.3E~02

<1

FRACTION OF POPULATION RECEIVING AN INDICATED AYERAGE
TOTAL-BODY DOSE COMMITMENT FROM AIRBORNE PATHWAYS

-

T ]7

T

| ' |

—

1

! o

1l ]

T I T

SAR (WOFRE 79

T 1

-

~ A
a

1E-6

-6 1E-5

3E-5

1E-4 3E-4 1E

-3 E-3

1E-2 k-2 1E-1

3E-1 1 3

AVERAGE INDIVIDUAL DOSE COMMITMENT - MILL IREM
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Slte: SURRY SURRY COUNTY, YIRGINIA
Location: N 37.1664° W 76.6972°

POPULATION DATA

Total Population Within 20-to-80-km Region: 1.8E6

MaJor Metropol ttan Centers Within Reglon:

LCenter Population Location
Newport Neows SMSA 370,000 16 km ESE
Norfolk SMSA 820,000 50 km SE
Richmond SMSA 600, 000 78 km N

SITE SPECIFIC DATA - AIRBORNE PATHWAYS

Average Annual State Production Yeg: 3.5E7 kilogram
0f Crops and Animal Products Milk: 1.5E8 [iter

In 80-km Radlus Circle Meat: 7.4E7 kilogram
Regional Productivity Factor: 0.8

Animal Grazlng Factor: 0.7

Meteorology Perlod of Record: 3 MAR 74 -~ 2 MAR 75 Recovery: 91%

e S e e o B B e e B e - S e P e T S - e B e T i S A e e e i e A B B e AP S e S - B Pl 4 it T

SITE SPECIFIC DATA - WATERBORNE PATHWAYS  vla  JAMES RIVER ESTUARY
Average Rlver Flow
at Site: 25,000 f+/s'®

Fishs Edible Harvest: 6.0E5 kg/yr
Bilutton Factor: 1

Invertebrates: (P’ Edibie Harvest: 1.1E6 kg/yr
Dilutlion Factor: 1

(a) Flow Includes fresh water river flow and sallne "mixing flow" of estuary
(FES, 1972).

{b) Environment primarily salt water so Invertebrates consldered In |leu of
drinking water.
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fnfant
Child
Teen
Adutt

TOTAL

Infant
Child
Teen
Adult

TOTAL

POPULAT ION DOSE-COMMITMENT ESTIMATES AND
AVERAGE INDIVIDUAL DOSE-COMMITMENT HISTOGRAM FOR

SURRY 1 AND 2

Dose Commltments (person-rem) from Liqulid Pathways

Production/Consumption factors:

Produce:

108

B0

50

¢  POPULATION

20

Jotal Body Gl=[L] Thyrold Bone Liver
0.0E+H00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
1.3E-01 2.3E-01 3.5E-01 6.2E-02 1.1E-01
9.9E-02 4.8E-01 2.4E-02 3.7E-02 9.0E~02
7.0E-01 4,.3E+00 1.6E-01 2.1-0 5,5E-01
9.2E-01 5.0E+00 2,2E-01 3.1E-~01 7.4E=-01

Dose Commitments {(person-rem) from Alrborne Pathways

Jotal Body  GI-LL|  Thyrofld  Bone =  Llver  Lung
1.7E-03 1.7E~03 5.7E-03 1.1E-03 1.7E-03 1.86-03
2.1E-02 2,1E=02 4.6E-02 1.2E~02 2.,1E~02 2.3E-02
1.5E~02 1.5E-02 2.58-02 8.8E-03 1.5E-02 1.7E=-02
8.7E-02 8.7E~02 1.3E-01 5.,3E-02 8.7E~02 9.4E-02
1.2E-01 1.2E-01 2.0E-01 7.5E~02 1.3E~01 1.3E-0t
<1 Mitk: <1 Meat: <1

FRACTION OF POPULATION RECEIVING AN INDICATED AVERAGE
TOTAL-BODY DOSE COMMITMENT FROM AIRBORNE PATHWAYS

o

I

L L

I

T

| ’ | ! |

— |

' |

1 |

SURRY 79

1E-6

-6 1E-%

3E-5

1E-4 3E-a 1E-3 3E-3 1e-2

IF-2 1E-1

3E-1 1 3

AVERAGE INDIVIDUAL DOSE COMMITMENT - MILLIREM
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Site: THREE MILE |SLAND

Location: N 40.1533° W

THREE MILE {SLAND, PENNSYLYANIA

76.7269°

POPULATICN DATA

Total Populatlon Within 20-1o-80-km

Region: 1.8E6

Major Metropolltan Centers Within Region;

Lenter Fopulation Location
Lancaster SMSA 320,000 40 km ESE
Harrisburg SMSA 410,000 16 km MNW
Reading SMSA 290,000 71 km ENE
York SMSA 330,000 25 km S

SITE SPECIFIC DATA - AIRBORNE PATHWAYS

Average Annual State Production
Of Crops and Animal Products
in 80-km Radius Clrcle

Reglonal Productivity Factor:
Animal Grazing Factor:

VYeg: 5.3E7 kilogram
Milk: 5.3E8B iiter
Meat: 5.4E7 ki{ogram

1
0.5

Meteorology Period of Record: 1 OCT 72 - 30 SEP 73 Recovery: 80%

SITE SPECIFIC DATA - WATERBORNE PATHWAYS via  SUSQUEHANNA RIVER

Average Rlver Flow
at Site: 34,000 f+/s

Drinking Water: Exposed Population: 200,000
DIlution Factor: 1

Flsh: Edible Harvest: (a) kg/x;
Dflutfon Factor: 0,025

(a) No fish catch data given in FES, so
(Table A=1).

generlc consumption rates used

(b} Ten percent of population consumes 25§ of thelr fish from river

(FES, 1972).
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Infant
Child
Teen
Adul+

TOTAL

Infant
Chiid
Teen
Adul t

TOTAL

POPULATION DOSE-COMMITMENT ESTIMATES AND
AVERAGE [ND{YIDUAL DOSE-COMMITMENT HISTOGRAM FOR

THREE KILE ISLAND 1 AND 2

Dose Commitments {person-rem) from LIquld Pathways
JTotal Body Gl=LL1

1.7E=-03
3.1E-02
2,4E-02
2.3e-01

2.9E-01

8.4E-04
1.1E-02
6.5E-03
5.5E-02

7.3E-02

Jhyreld

7.9E~02
5.6E~01
1.8E-01
1.2E+00

2.1E+00

Bone

7.8E-03
1.4E~01
5.5E-02
3.6E-01

5.6E-01

Dose Commitments (person-rem) fram Alrborne Pathways

Jotal Body GI-LLI Jhyroid Bone

1.9E+01
2.2E+02
1.6E+02
9.5EH)2

1.3E403

1.9E+01
2.2EH02
1.6E+02
9.5EH)2

T.3E+03

Production/Consumption factors:

Produce:

}

4  POPULATION

oo

il

&)

40

20

<1

Miik: 2.

3.4E+01 1.9E+01
3.1E+H02 2.2E+02
2.0E+02 1.6E+02
1.1E+03 9.5EH2
1.7E+03 1.3E+03
2 Meat:

Liver

1.9E+01
2.2E+02
1.6E+02
9.9E+02

1.3E+03

<t

FRACTION OF POPULATION RECEIYING AN [NDICATED AVERAGE
TOTAL-BODY DOSE COMMITMENT FROM AIRBORNE PATHWAYS

Llver

2.2E-03
6.5E~02
4,5-02
2.7E-01

3.9E-01

Lung

2.1E+01
2.3E+02
1.8E402
1.0E+03

t .5E+03

L/ 4
0

|

1

| ! ]

| " |

' 1 ! |

THREE WILE ISLAND 7%

1 I —

1£-6 i ] iF-%

3F-5

1E-4 3E-4 1E-3 3E-3 1E-2 -2 1fF-1

IF-1 1 1

AVERAGE INDIVIDUAL DOSE COMMITMENT - MILLIREM
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Slte: TROJAN PRESCOTT, OREGON

location: N 46,0372° W 122.8847°

POPULATION DATA

Total Population WithIn 20-+o~80-km Region: 1.4E6

Major Meiropol Itan Centers Within Region:

Center Population Locatlion
Portland SMSA 1,200,000 63 km SSE
Longv lew 34,000 14 km NNW
Astoria 12,000 72 km WNW

SITE SPECIFIC DATA - AIRBORNE PATHWAYS

Average Annual State Production Veg: 6.4E7 kilogram
0f Crops and Animal Products MiTk: 3.7E7 liter

In 80-km Radlus Clrcle Meat: 2.6E7 kilogram
Regtonal Preductivity Factor: 0.9

Anlmal Grazlng Factor: 0.75

Meteorclogy Perlod of Record: 1 SEP 71 - 31 AUG 74 Recovery: 90%

e - - Tk e B e e S B e P

SITE SPECIFIC DATA - WATERBORNE PATHWAYS via COLUMBIA RIVER
Average River Flo
at Site: 2.3E5 ft°/s

Drinking Water: Exposed Population: 520(@)
Dilution Factor: 1

Fish: Edible Harvest: 1.0E6 kg/yr
Dilution Factor: 1

}a} Population of Ralnier divided by 4, since residents only there for 25%

of the year.
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POPULATION DOSE-COMMITMENT ESTIMATES AND
AVERAGE INDIVIDUAL DOSE-COMMITMENT HISTOGRAM FOR

TROJAN

Dose Commitments (person-rem) from Liquid Pathways

Jotal Body Gl=-LL} Ihyroid Bone Liver
Chlld 3.2E=-04 2.7E-03 1.7E-04 1.3E=03 1.5E-03
Teen 5.2E~04 5.7E-03 1.2E=-04 7.9E~-04 1.3E=-03
Adul t 5.4E-03 4.9E-02 8.1E-04 4.6E-03 7.6E-03
TOTAL 6.2E-03 5.7E-02 1.1E-03 6.7E-03 f.0E-02
Dose Commltments (person-rem) from Alrborne Pathways
Jotal Body  GI=LLI Ihyrold Bone Liver Lung
Infant 5.8E-04 5.8E-04 3.8E-03 5,6E-04 5.9E-04 6.BE-04
Chiid 6.9E-03 7.0E-03 3.9e-02 6.6E-03 7.1E=-03 8.2E=-03
Teen 5.0E-03 5.3E-03 2.0E-03 4.7E-03 5.1E-03 6.4E-03
Adult 3.0E-02 3.2E-02 9.4E-02 2.8E-02 3.0E~02 3.5E-02
TOTAL 4,2E-02 4,4E-02 1.6E-01 3.9E-02 4,3e~-02 5.0E~02
Production/Consumption factors:
Produce: <1 Milk: <1 Meat: <1

100

§ POPULATION

60

17

20

FRACTION OF POPULATION RECEIVING AN IND{CATED AVERAGE
TOTAL-BODY DOSE COMMITMENT FROM AIRBORNE PATHWAYS

T T I 1 I L] l L] [ L I 1 l i

2 TROJAN 79

—

-

—4

s

—

SR B S

l i ]

a 1E-6

3E-6 1E-5

AVERAGE [NDIVIDUAL DOSE COMMITMENT

3E-5 1e-4 JE-4 1E-3 3E-3
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Slte: TURKEY POINT DADE COUNTY, FLORIDA

Locatlon: N 25.4336° W 80.3317°

I —— — ——— - - o T B o —— M i o e e e e s . e

POPULATION DATA

Total Population Within 20-to-80-km Reglon: 2.2E6
MaJor Metropolitan Centers Within Region:

Center Population Location
Miami SMSA 1,700,000 48 km NNE

SITE SPECIFIC DATA - AIRBORNE PATHWAYS

Average Annual State Production Yeg: 2.8E7 kllogram
0f Crops and Animal Products Milk: 1,1E8 Iiter

In 80~km Radius Circle Meat: 7.2E7 kllogram
Reglonal Productivity Factor: 0.4

Animal Grazling Factor: 1

Meteorology Period of Record: 1 JAN 73 ~ 31 DEC 73 Recovery: 98%

SITE SPECIFIC DATA - WATERBORNE PATHWAYS via BISCAYNE BAY

Average Dllution Flo
from Plant: 2,400 f+ /s

Flsh: Edible Harvest: (@
Diluttion Factor; 0.001

invertebrates: Edible Harvest: (a)
Diiution Factor: 0.002

{a) No catch data given In DES (1972}, so generlc consumption rates used
{(Table A~-1).
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Infant
Child
Tean
Adul t

TOTAL

{nfant
Child
Teen
Adult

TOTAL

POPULATION DOSE~COMM{TMENT ESTIMATES AND
AVERAGE INDIVIDUAL DOSE-COMMITMENT HISTOGRAM FOR

TURKEY POINT 3 AND 4

Dose Commiiments (person-rem) from Liquld Pathways

Total Body GI-lLI

0.0EH0Q
4.0E-04
3.9E-04
3.2E-03

4.0E-03

0.0E+C0D
7.4E-04
1.5E~03
1.3E-02

1.5E-02

Jhyroid

0.0EH00
6.3E-04
4.6E~04
3.1E-03

4,2E-03

Bone

0.0EH00
4.8E-04
3.0E-04
1.8E-03

2.6E-03

Dose Commitments (person-rem) from Afrborne Pathways

Total Body  Gl=LL1 JThyroid Bone

2.4E-03
2.7E=02
1.9E-02
1.2E-01

1.7E-01

2.4E-03
2,7E~02
2.0E-02
1.2E-01

1.7E-01

Production/Consumption factors:

Produce:

% POPULATION

o
=1

o
=

o
<

20

<1

Milk: <1

1.8E-02
1.1E-01
5.4E-02
2.3E-01

4,2E-01

2.4E-03
2.7E-02
1.9E-02
1.2E-01

1.7E-01

Meat:

Liver

2.5E-03
2.7E-02
2.0E-02
1.2E-01

1.7E-01

<t

FRACTION OF POPULATION RECEIVING AN INDICATED AVERAGE
TOTAL-BODY DOSE COMMITMENT FROM AIRBORNE PATHWAYS

0.0EHO0Q
6.1E~04
5.3E-04
3.3E-03

4.4E-03

' |
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1E-& 3E-6B 1E-5
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3E-2 1E-1

3E-1 1 3
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Slte: VERMONT YANKEE YERNON, VERMONT
Locatlon: N 42.7803° W 72.5158°

POPULATION DATA

Total Population Within 20-to-80-km Region: 1,4E6

Major Metropolitan Centers Within Region:

Lentar Population Location
PltHisfield 62,000 70 km S
Springfleld SMSA 640,000 72 km S
Worcester SMSA 700,000 80 km SE

SITE SPECIFIC DATA - A|RBORNE PATHWAYS

Average Annual State Production Yeg: 4.4E6 kllogram
0f Crops and Animal Products Miik: 7.3E8 |iter

In 80~km Radlus Circie Meat: 2.7E7 kilogram
Reglonal Productivity Factor: 1

Animal Grazlng Factor: 0.4

Meteorclogy Period of Record: 1 APR 75 — 31 MAR 76 Recovery: 97%

A e e e e . ——— - o

SITE SPECIFIC DATA - WATERBORNE PATHWAYS via CONNECTICUT RIVER AT VERNON POND
Average River Flow
at Site: 10,000 /s
Drinking Water: Exposed Population: None

Flshs Edible Harvest: (@ )
Dilution Factor: 0.5¢2

(a) No fish catch data given in FES {1972), thus 1/2 population assumed to
eat fish at level of generic consumption rates (Table A=1).
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Infant
Child
Teen

Adul T

TOTAL

infant
Child
Teen
Adult

TOTAL

POPULATION DOSE~-COMMITMENT EST{MATES AND
AVERAGE INDIVIDUAL DOSE-COMMITMENT HISTOGRAM FOR

YERMONT YANKEE

Dose Commitments {(person-rem) from Liquid Pathways

Jotal Body Gi-LL1t

0.0E+00
1.3E-04
1.8E-04
1.8E~03

2.1E-03

Ihyrold
0.0E+00 0.0E+00
1.7E-04 2.9E-05
3.0E-03 1.9E-04
3.5E-03 2.4E-04

Dose Commitments (person-rem) from Alrborne Pathways

Jotal Body

6.8E-03
7.5E~02
5.4E-02
3.2E-01

4,6E-0t

Gl=LLI

6.4E-03
7.1E-02
5.2E-02
3.0E=01

4.4E-01

Production/Consumption factors:

Produce:; «1

100

¥ POPULATION
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40

20

Miltk:

Thyrold

2.5E-01
1.7E+00
8.6E-01
3.6E+00

6.4E+00

3.9

Bone

7.4E-03
7.8E~02
5.3E-02
3.1E-01

4.5E-01

Meat:

Bone = Llver
0.0E+00 0.0E+00
3. 7E=~04 4.5E-04
2.4E-04 4.0E-04
1.4E-03 2.4E-03
2.0E-03 3.3E-03
Liver Lung
8,2E-03 7.4E-03
8.3E=02 8.7E-02
5.8E-02 6.8E-02
3.3E-01 3. 7E-01
4.8E-01 5.3E-01

<1

FRACTION OF POPULATION RECEIVING AN INDICATED AVERAGE
TOTAL-BODY DOSE COMMITMENT FROM A[RBORNE PATHWAYS
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Site; YANKEE ROWE RONE, MASSACHUSETTS
Locatlon: N 42.7281° W 72.9247°

POPULAT ION DATA

Total Population Within 20-to-80-km Region: 1.6E6

Major Metropolltan Centers Within Reglion:

Center Population Locatlon
Springfield SMSA 590,000 64 km SSE
Pit+tsfleld 58,000 34 km o
Albany SMSA 790,000 T2 km W

SITE SPECIFIC DATA - AIRBORNE PATHWAYS

Average Annual State Production Veg: 2.0E7 kilogram
Of Crops and Animal Products Milk: 2.6EB |iter

in 80-km Radlus Clrcle Meat: 1.6E7 kilogram
Regional Preoductivity Factor: 1

Anlmal Grazing Factor: 0.5

Meteorology Period of Record: 1 OCT 71 - 30 SEP 72 Recovery: 94%

SITE SPECIFIC DATA - WATERBORNE PATHWAYS via DEERFIELD RIVER
Average River Flow
at Stte: 570 ft+°/s
Drinking Water: Exposed Population: None

Fish: Edible Harvest: ‘@
DIlution Factor: 0.025¢b}

(a) No catch dats available, so generic consumption rates used (Table A-1).
{b) Ten percent of population obtaln 25% of their fish from river.

102



POPULATION DOSE-COMM|TMENT ESTIMATES AND
AYERAGE INDIYIDUAL DOSE-COMMITMENT HISTOGRAM FQOR

YANKEE ROWE

Dose Commitments {person~rem) from LIquid Pathways

Total Body Gl-LL1 Thyrold Bone Llver
Infant 0.0E+00 0.0E+00 0.0EHQ 0.0E+HQ 0.0EHOO
Chiid 1.6E-02 1.5E=~03 6.0E-03 7.4E-02 B.7E-02
Teen 3.1E-02 2.1E-03 4.5E-03 4.5E-02 7.5E~02
Adul t 3.3E-01 1.7E-02 3.0E~D2 2,6E-01 4 ,5E-01
TOTAL 3.8E-01 2.0E-~02 4.1E-02 3.8E-01 6.1E-01

Dose Commitments (person-rem) from Airborne Pathways

Jotal Body  Gl-LL1  Thyrold  Bone = Llver Lung
Infant 6.6E~04 6.6E-04 8.0E-04 2.4E~03 6.6E-04 6.6E-04
Child 5.0E+03 5.0E-03 5.8E=03 1.7E-02 5.1E-03 5,.2E=03
Teen 2.3E=03 2.3E-03 2.6E-03 5.8E-03 2.3E-03 2.4E-03
Adul T 1.0E-Q2 1.0E-02 1.1E-02 2,0E-02 1.0E=-02 1.1E=-02
TOTAL 1.8E-02 1.8E-D2 2.1E~02 4.6E-02 1 .BE-02 t.9E-02

Production/Consumption factors:

Produce: <1 Milk: 1.3 Meat: <1

FRACTICN OF POPULATION RECE I¥ING AN INDICATED AVERAGE
TCTAL-BCDY DOSE COMMITMENT FROM AIRBORNE PATHWAYS

| ! I ! { ' | v | M | ' | '

- YANKEE ROWE 79 g
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Slte: ZION ZION, MLINOIS
Locatlion: N 42,4594° W 87.8061°

POPULATION DATA

Total Population Within 20-to-80-km Region: 7.0E6

Major Metropolitan Centers Within Region:

Center Population Locatlon
Chicago SMSA (2/3) 4,700,000 64 kmn SSE
Mi lwaukee SMSA 1,400,000 64 km N
Kenosha 80,000 14 km NNW

SITE SPECIFIC DATA - AIRBORNE PATHWAYS

Average Annual| State Production Yeg: t.1EB kilogram
Of Crops and Animal Products Milk: 1.8EB |iter

In 80-km Radlus Circle Meat: 1.9EB kilogram
Reglonal Productlvity Factor: 0.5

Animal Graxzing Factor: 0.5

Meteorology Period of Record: 1 JAN 74 ~ 31 DEC 75 Recovery: B88%

R ———— — e A T B B B P e i

SITE SPECIFIC DATA - WATERBORNE PATHWAYS via LAKE MICHIGAN
Average Dllution Flgw
from Plant: 1000 1 /s

DrinkIng Water: Exposed Population: 6,10?,000
Dilution Factor: 0.037'@

Fish: Edible Harvest: 5.0E6 hg/yr
Cilutlion Factor: 0.01¢

(a) Drinking water dllutlon factor estimated by averaging dllution factors
derived from FES (1972) suitably weighted for population,

(b) D1lutlion factor derived from FES (1672).
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Infant
Child
Teen
Adult

TOTAL

infant
Chtld
Teen
Aduit

TOTAL

POPULATION DOSE-COMMITMENT ESTIMATES AND
AYERAGE INDIVIDUAL DOSE-COMMITMENT HiSTOGRAM FOR

ZION 1

AND 2

Dose Commitments (perscn-rem) from Liquid Pathways

Production/Consumption factors:

JTotal Body @~ Gl=LLi Thyrold  Bone = = Llver
1.4E-01 1.3E-01 2.1E-01 7.6E-02 2.2E-01
1.7E+00 1.5E+00 2.0E+00 1 3E+00 2,8E+00
8.6£-01 6.6E~01 7 .2E~01 4,8E-01 1.3E+00
8.1E+00 5.7E+00 5.8E+00 2.9E+00 9.2EH00
1.1E401 8.0E+00 8.8E+H00 4. 7TEH00 1.4E+1

Dose Commitments (perscon-rem) from Airborne Pathways

Jotal Body  GI-LL!  Thyrold  Bone = Llyer  Lung
5.0E-02 5.0E-02 5.3E=02 5.0E-02 5.0E-02 5.5E-02
5.5E-01 5.5E~01 5.8E-01 5.6E~01 5.6E-01 6.3E-01

4 .1E-01 4.1E~01 4.2E~01 4.1E-01 4.1E-01 4.9E-01

2,5EH0 2.5EH00 2.5EH00 2.5EH00 2.5EH00 2,8E100

3.5E+00 3.5E+00 3.6E+00 3.5E+00 3.5E+00 3.9E+00

<1 Milk: <1 Meat: «1

Produce:

100
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MODELS AND GENFRIC PARAMETERS

The calculational modelis used were primarily those given in the
Nuclear Regulatory Commisslion's Regulatory Guide 1.109 (1977). Computer
programs were written to use these models fto generate popuiation dose
commi{tments for four age groups. The percentages of the population
comprising the four age groups were 1,44%, Infant; 16,08, child; 11.7%,
teenager; and 70.9%, adult (Population Estimates and Projectlions, 1975).
Where possible, the site-dependent parameters were taken from the
environmental statements issued for each reactor (Table 3). The generic
parameters used for this study such as consumption rates, occupancy factors
and holdup times are glven In Table A-1 and A-Z below. |t should be noted
that generic consumption rates for aquatic foods and Inhalatlion rates are
taken from Regulatory Guide 1.109 (1977)., Bioaccumulation factors and
terrestrial food transfer factors were taken from Regulatory Guide 1.109
{1977}, Dose commitment factors for the four age groups were taken from
Hoenes and Soldat (1977).

JABLE A-1. Generic Consumption Rates and Occupancy Factors Used for
the Study of Average Members of the Populaflon(a}

Pathway Infant _Chiid Jeenager Adult

Fruits, vegetables and graln 0 200 240 190

{kg/yr}
Milk (L/yr) 170 170 200 110
Meat and poultry (kg/yr) 0 37 59 95
Fish (kg/yr)‘P 0 2.2 5,2 6.9
Invertebrates (kg/yr) 0 0.33 0.75 1.0
Drinking water (L/yr) 170(¢) 260 260 370
Inhalation (m/yr) 1400¢9 3700 8000 8000
Air submersion and ground 0.5 0.5 0.5 0.5

Irradlatlon cccupancy

factor

(a) Regulatory Guide 1.109 (1977)

.b) Both fresh- and saltwater

{c) Assumed to be equal to mllk consumption
(d} Same as for maximum indivIidual



JABLE A-2. Holdup Times Between Harvest and
Consumption of Foods(®

Food Holdup Time (days)
Fruits, grains and vegetables 14
(b}
Milk 4
Meat (D) 20
Aquatic foods (fish and [nvertebrates) 7
Drinking Water 1

(a) Regulatory Gulde 1.109 (1977)

(b) Yalue glven is time after milking or slaughter. For the
portlon of the tIme animals were fed stored feed, an
additional 90 days was added to the holdup time.

SQURCE TERMS

The doses were estimated using the measured rel|eases as reported by
the site operators for 1979 (Tichler and Benkovitz, 1981). a) These re-
leases Include al| radionuclides specified by the NRC to be measured and
reported by the operators of all commerclal nuclear power plants. Radio-
nucl Ides given as a combination of parent-daughter isotopes such as Y/Sr-
90, Zr/Nb-95, Ba/La=-140, |/Xe-133 and Pr/Ce-144 were divided evenly between
the parent and daughter,

The radlionucl ides used in thls study, along with their half-lives, are
glven in Table A-3. Note that the "™D" after some of the nuclldes Indi~-
cates that the decay energy of the daughter Is Included with the parent,
Thus, whenever a parent nuclide release Is speciflied, the result of the
dose calculation wlil| be as though an additional equillbrium amount of the
daughter nucllide Is specifled. The daughter nuclide Itself will be
Included separately !f It can be released independently of the parent
and/or 1f 1+ has a relatively long half-I1fe,

METEOROLOGY

When more than one set of meteorological (joInt frequency) data were
avallable for a slte, the one which appeared to be the most rejiable was
used to generate atmospheric transport factors. Factors were calculated
for 16 compass polnts, and ten radit from 2 +o 80 km {(see Table A-4) using
the NRC computer program X0QDOQ (Sagendorf 1977).

(a) Yery short-llved isotopes such as Kr-90, 91, 93, 94, Xe-139, 140, 141,
143 and Rb-88M; those not likely to be produced; and those which were
daughters whose decay energles were accounted for 1n the dose factor for
the parent were not Included In the dose.



B

m ~h N —

o b W W W WA M WA W I NN NN NN NN RN RN — — e e
N = O WAoo~ s g 0O~ W =0 WAoo~ a W —= O W

JABLE A=3.

H-3
Be=10
C-14
=13
F~18
Na—22
Na-24
Ar—41
Sc-46
Cr=51
Mn-54
Mn-56
Fe=55
Fe=59
Co-57
Co-58
Co~60
Ni-57
Ni-63
Ni-65
Cu~64
Zn-65
Zn-69MtD
As=T76
Br-82
Kr-83M
Kr-85M
Kf—85
Kr-87
Kr-88+D
Kr-89
Rb-88
Rb-89+D
Sr=89+D
Sr-90+D
Sr-91+D
Sr-92+D
Y=-90
Y=-91M+D
Z2r=95+D
Zr-97+D
Nb=-95

Radionucl ides Considered In This Study

Decay Constant
Nuc] I de —(1/sec)

1.78E-09
1.37E-14
3.83E-12
1.16E-03
1.05E~-04
8.44E-09
1.28E-05
1.05E-04
9.58E-08
2.89E-07
2.57E-08
7.47E-05
8.14E-09
1.80E-07
2.97E-08
1.12E-07
4.17E-09
5.35E=-06
2,20E-10
7.64E-05
1.52E=-05
3.31E~08
1.39E-05
7.32E-06
5.44E-06
1.04E-04
4.31E-05
2.05E-09
1.52E-04
6.89E-05
3.64E-03
6.53E-04
71.61E-04
1.59E-07
7.58E-10
2.03E-05
7.11E-05
3.01E-06
2,32E-04
t.22E-07
1.14E-05
2,.29€~07

No, Nucl lde

43
44
45
46
47
48
49
50
51

52
53
54
55
56
57
58
59
60
61

62
63
64
65
66
67
68
69
70
71

72
73
74
75
76
77
78
79
80
81

82
83

Nb-97
Mo=-99+D
Tc-99M
Ru-103+D
Ru=-106+D
Ag-110MtD
Cd-115M
Cd-115
Sn-125+D
Sb-124
Sb=125+D
Te=132+D
Te=133M+D
[-1314D
=132
{=133+D
=134
{-135+D
Xe-131M
Xe-133M
Xe-133
Xe~135M
Xe=135
Xe=-137
Xe-138+D
Cs~134
Cs=136
Cs-137+D
Cs=138
Cs~-139+D
Ba-139
Ba—140+D
La=-140
La=-141
Ce-141
Ce-144+4D
Eu-152
Eu-154
W-187
Th=~232+D
Np-239

Decay Constant

{1/sec)

1.57E-04
2.92E-06
3.19E-05
2.02E~07
2.17E-08
3.19e-08
1.80E~07
3.60E~06
8.31E~-07
1.33E-07
8.06E~09
2.47E-06
2.09E-04
9.97E-07
8.42E-05
9.25E-06
2.20E-04
2,92E-05
6.69E~-07
3.61E~06
t.52E~06
7.56E-04
2.10E-05
3.01E-03
8.14E-04
1.07E-08
6.17E-07
7.31E~10
3.58E-04
1.24E-03
1.39E-04
6.28E-07
4,78E-06
4.97E-05
2,47E~07
2.83E-08
1.69E-09
2.55E~09
8.06E-06
1.57E~18
3.42E-06



JABLE A-4. Radlus Intervals and Midpoints for
Alrborne Dose Calculatlons (km}

Anterval Midpoint
2-3 2.5
3 -4 3.5
4 -6 5
6 -9 7.5
9~ 14 11.5

14 - 20 17
20 - 30 25
30 - 40 35
40 - 60 50
60 ~ 80 70

The XOQDOQ program generates four sets of atmosphertic transport
factors:

«» average annual atmospheric diiutlion factors which are not corrected
for cloud depleticon or radicactive decay

e dllution tfactors which are only corrected for decay assumlng a 2.26~
day haif-iitfe

e« dllution factors which are corrected for depletion and for decay
assuming an B-day half-life

« relative deposition per unlt area.

These factors were used to estimate the dose from airborne releases using
methods similar to the NRC GASPAR program (Eckerman 1976). The transport
factors used this year were the same as those used for the previous esti-
mates. The assumptions used In the calculation of these transport factors
were as follows:

e« 50-m source height wlth no correction for plume rise or building wake
ef fects

o semi-Infinite cloud mede! wlth sector-average, Gausslan-plume disper-
slon

. no correction for terraln helght variation,

Since Information about helght and locatlons at each site for the
releases given In Tichier and Benkovitz, (1981) was unavallable, a single
generic helight of 50 m was used at each site for the release point,
Because the heights and locations of releases are uncertain, estimates of



dose to persons Ilving within 2 km of the site could be In sericus error;
only persons |lving between 2 to 80 km from the slte were included In the
dose estimates.

POPULATION

The population distribution within 2 to 80 km around each slite was
determined by using a computer program and data base derived from the 1970
census. The program and data base were developed by the Department of
Commerce and subsequently adopted by the Environmental Protection Agency
(EPA) for use wlth populatlion exposure problems (Athey, Tell and Janlis
1974, Hill 1977).

The population data base used was an edited and compressed version of
the 1970 Census Bureau's Master Enumeratlon District List with Coordlnates.
it contains housling and population counts for each census enumeration
district and the geographic coordinates of the population centroid for each
district, Using a modified version of the EPA program and the data base,
the population in each of the 160 segments around each site was estimated
from a distance of 2 to 80 km. The populations for 1979 were estimated
using the "net increase" factors by state over the population values for
1970 as glven In Statistical Abstract of the Unlted States, 1980 (Table
1.

EFQOD PRODUCTION YERSUS FOOD CONSUMPT)ON

The total food production for the region within 80 km around each slite
was the product of the NRC state-wlde productivity flgure for each state
and a slte productivity factor. At some sites this total production may be
more or less than the total consumption; i.e., population times average
Individual consumptlion (see Table A-1 for generlc consumptlon rates). When
production was more than consumption for a site, it was assumed that all
persens in the 2-to~80-km region ate contaminated food; when production was
less than consumption, it was assumed that dilution would occur because
uncontamlinated food would be shipped inte the area from outside. Thus, the
calculated doses for a particular focd type were reduced in proportlon to
the ratio of production + ceonsumption {productlon/consumption < 1).

The dose to persons outside the 80-km |Imit from food shipped out of
the reglton, in the case of production being greater than consumptlion, Is
not Included in this report because It Is concerned only with the dose
within the 80-km radlus. These production/consumption factors are gliven as
footnotes to the tables showlng airborne dose commitment in the Slte Sum-
mary Section for reference.



DRINKING WATER

The population between 2 and 80 km of each plant site exposed to
drinking water contaminted with released radfonuclides was generally
obtained from the environmental statement (ES) for the plant. For all
sftes located on salt water, It was assumed that no dose was recelved from
drinking water. The consumption rates used are glven in Table A~1 for
drinking water.

The radlonucl ide concentration in the drinking water consumed by a
population downstream from a site was usually estimated assuming 100%
mixing of the plant effiuent with the river., For |akes, an overall dl}-
ution factor was estimated from dilution factors given In the ES for each
population center along the shore (within 80 km) that consume the contam-
tnated lake water. These Individual factors were welghted by population
and averaged to obtaln an effective dilution factor for the total popula-
tion exposed to contaminated drinking water.

AQUATIC FOOD

Wherever possible, the fish-catch data from the plant ES were used to
estimate aquatic food consumptlion rates for the population living withln
the region. When these data were not found In the ES or were considered
unrealistic, the generic values of Table A-1 were used.

The average radionucl| Ide concentration of the waters In which this
food was harvested was estimated assuming an additional dilution over the
effluent flow from the reactor. For rivers, It was assumed that the flsh
were caught in waters In which the plant effluent was completely dliuted.
For lakes, an additlional factor as given In the ES was used; when none was
given In the ES, a generlc value of 0.01 was used. For ocean and bay
sites, a generic value of 0.001 and 0.002 was used for fish and inverte~
brates, respectively, If the ES ylelded no values for these parameters.
Invertebrates were not assumed to be caught in sufflclent quantity at
freshwater sites (river and lake} to affect the population dose and there-
fore were not included In the dose calculation. Any exceptions to these
general guldelines are explalned in the footnotes to the iIndividual site
summar {es.

JECHN|CAL NOTES

The calculiations |eading to the dose estimates contained in this report
were generated from recent versions of computer programs orliginally
documented in Baker, et. at (1977). The revlised programs were written in
BASIC-80 and run on an ALTOS ACS8000 microcomputer operating under the MP/M
operating system. The text and tables of the report were typed on an NEC
7710 printer in Dual Gothic Legal 12ZB font.
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