Seabrook Station
supplemental Effluent Releare Keport
Radiologic: 1 lmpact Assessmen: For 1991

1. Intreduction

Doves resulting from liquid and gaseous effluents from Seabrock Station
during 1991 were .slculated in accordance with Method 1I as vefined in the
Seabrook 2ffsite Dose Cal~1lation Manual (ODCM). The calculational methods used
follow the models in Regulatory Guide 1.109. The calculations incladed maximum
total body doses and organ doses from all liquid releases, maximum offsite organ
doses resulting from airborne iodines, tritium and particulete radionuclides,
&nd maximum offsite beta air and gamna air doses from airborne nuble gases. In
addition, the doses were also calculated for the special receptes locati.
ingide the site boundary: the Educa*iou Center snd the "Rocks". The airborne
exiluert doses presented in Table A are the summation of elevared and ground
releases.

The calculated maximum annual total body dose and the maximum organ dose
E from liquia efflvents represent, respectively, 0.02Y and 0,042 of the dose limits
{ establisheu by Technical Specification 3.11.1.2. The calculated annual maximum

dose ‘rom sirborne jodine, tritium and particulate zadionuclides for offsite
receptor locations represents 0.02% of tune dose limit established by T ~hnical
Specitfication 3.11.2.3, wheveas the calculated maximum annual beta gir and gamma
E air doses from airborne noble gases for offsite receptor locations represent,
rusyectively, 0,012 and 0.04% of the dose limits established by Technical
Specification 3.11.2.2., The zalculated annual beta air and gammw air doses from
; airborne noble gases for the Education Ceyncer were, respectively, 1E-37 and 2E-32
of the limits in Technical Specification 3.11.2.2, whereas, for the "Rocks® the

anncal doses were 0,42 for both Technical Specification itimits. The calculated
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Liquid Releases

The computer code IDLE, which is consistent with the models in Regulatory
Cuide 1.109 (Reference 1), was used to calculat¢ the total body and organ doses
resulting from liquid effluents from Seabruok Station. ‘lte general vquatious A-
3, A-4, A5, A-6 and A-7 from Regulatory Guide 1.109 are appiled in IDLE. The
total body doses and the organ doses are evaluated for each of 'he four age
groups ({.e., infant, child, teen and adult) to determine the maximum tot.i body
dose ar? maximum organ dose via all existing exposure pathways (i.e., fish and
aquatic invertebrate inge.tion, and shoreliue exposurs) to an =age-dependent
iydividual. The values for the various factors considered In equations A-3
through A-7 have been taken from Regulatery Cuids 1.109 and the Seabrook Station
Offsite Dose Caleulation Manual (ODCM) (Reference 2). The specific values used
for the usage factor (U,), mixing ratiec (M,), bivaccumulation factor (B,;), dose
factors (By,;), transit time (t,), trensfer constant from watec to sediment (K.},
exposure time for sediment or svil {(ty), ard shor~ width factor (W) are providsad
by the refereace sources as summarized in Table B. The flow rate of the liguid
effluent (F) and the release rates for radlionuclides (Q,) are measared
specifivally prior to each liguid release. Tns values for half lives for
radionuclides (T,) and their radiocactive decay constarts (A,) have been taken
from Kocher (Reference 3).

The exposure pathways considered irn the calcuiations of total bedy and
maximum organ doses resulting from liquid discharges from Seabrook Station have
heen limited to ‘ngestion of aquatiec foods and exposure to vhoraline deposits,
The Jdore calculations do not include the ingestion of potable water and [rrigated
vegetation as notential exposure pathways because the liguid effluents from the

plant are discharged into salt water.
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IT1. Methind for Calculaving the Camma aad Beta ALX Doses fron Noble Cases

The Hmputer codes AIRAD and AEOL 2 (f0od 04) were used for the caleulation
of both the gamma ard beta air doses rvesulting from noble pgases present in
gaseous effiuents released from Seabrook Station. The features and use of AEOLUS
? (Mod 04) for the calculation of atmospheric dispersion factors (i.e., Chi/Q
factors) from recorded meteorological data (i.e., meteorolegicrl duta
measurements taken during the time of the release) are described in section
8.7.3.2 of Seabrook's ODCM., Meteorological dispersion factrrs concurvent with
per‘ods of batch gas releases are calculated along with the values for quarterly
average dispersion factors. The atmospheric dispersion factors caleulated using
AECLUS 2 (Mod 04) were. in turn, used in the gamma and beta air dose calruvlations
by AIRAD., AIRAD is consistent with the models presented in Regulatory CGuide
1,109, general equations B-4 and B-5. The values for the dose factors. DP{ and
DF{, have been taken from Table B-1 in Regulatory Guide 1,109,

Table A list the calculated air doses for each calendar guarter, and the

rotal for the year.
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© IV, Mexhod for Caleulating the Critical Organ Dose Resulting from lodipes.

Teitium and Parciculates with I,,, Greater than 8 Days in Caseous Relecases

The computer codes AEOLUS 2 (Med 04) and ATMONOS were used for the
caleulation of the organ doses resulting from iodines, tritium and particulates
with half-lives greater than 8 days present in gaseous effluents roleused from
Seabrook Station., The features and use of AEQLUS 2 (Mod UL4) for the calculation
¢t atmospheric dispersion factors (i.e., Chi/Q facrors) from recordid
meteorological tats (1.e., meteorological data measurements rtaken during the time
of the release) are described in section B 7.3.2 of Seabrook’s ODCK.
Metecrological dispersion factors concurrent with pericds of batch gas relaases
were calculated along with the vaiues for quarterly average dispersiun fuctors.
The atmospheric dispersion factors cvaleulated using AEOLUS 2 (Mod 04) were, in
turn, used in the dose calculations by ATMODOS. ATMODOS calculates the organ
doges ( 1.e., dose Lo hove, liver, kidney, lung, lowe: large intestine, total
body, and skin) cue te the presence of radionuclides other than noble gases in
gaseous effluents, and is corsistent with the models preseatsd in Appeadix C of

Regulatory Gulde 1.109 The prthways considered in the dose calculations are the

- ground plane, inhalation, and ingestion of stored vegetables, fresh garden

vegetables, milk and meat, The cvitiesl orgaw dose is determined for the offsive
location (¢.g., site boundury, nearest resident or farm) of receptor pathways as
identified In the most recent annual land use census. The total body dose
contributions via the ground plarne and inhalation pathways as caleulated by
ATMODOS have also been included in the votal budy dose estinatas for the special
receptor locatlons inside the site boundary. Equations C-1 through C-13 are
applied in the ATMODOS calculation of the critical organ dases. The irput data
and assumptions are thuse provided in Appendix U of Regulatory Cuide 1.109,

except whate site-specific data and assumptions have been ldentified i:u. Tables
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1. Caleulation of Annual Doses to Man from Routine Releases of
Reactor Effluents for the Purpowes of Evaluating Compliance with
IOCFR Part 50, Appendix 1, Reg. Guide 1,109, Rev 1, Oct, 1977.

2. Seabrook Station Offsite Dose Calculation Manual.

3. Kocher, D.C., Doss-Rate Conversion Factors f.: Exposure to
Photons und Electrens, Health Physics, Vol, 45, No. 3, Sept. 1983,
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Sesbrock Station
Effluent and & ~
Maximun'®'Qff-Site poses and Dose Commitments to Meghers “_the Public
DPose (mrem) ?’
lst 2nd Jvd 4th 7
—Sourcy Quarter Quarter Quarter Luartey _ Year'®
Liquid Effluents:
Total Body Dose 3.3e-05 4,1le-05 2.1e-04 3.7e-04 6. 5e-04
Organ Dose 1.9¢-04 1.8e-04 1.3e.03 2.2¢-03 3.%-03
(1) (1) (1) (1)
Alrborne Effluents:
Todines, Tritium and S 2e-07 6. 6e-04 1.56-03 £ . Be-04 3.0e-03
Particulates (2) (3) (4) (5)
Noble Cages Reia Alr 1.9e-03 3.3e-05 6.7e+30 2.3e-0% 2.26-03
(m~ad) (6) (7 (8) (9
Gamma Air 2.:e-03 6.5e-05 7.9%-05 8. 4e-04 3 . Be-}
(wmrad) ' 6) (7) (10} (9
bLoses (mrem) at 7
Receptor Locations
Inside Site moundary‘d);
Education Center
(SW, 48Bm)
Beta Air Pose (mrad) e 3,2e-05 i.%e-04 2 5e-03 1.9e-04
Camma Alr Dosze (mrad) “ee 6 .6e-05 i.0e-04 4.9e-03% 2. 2e-04
Ovgan Dose (mrem) 7.4e-12 4.3e-07 5.5e-07 5.46e-07 1.52-06
(11) (11) (12) {13)
The "Rocke"
(NE/ENE, 244m)
Beta Air Doze tmrad) 6.6e-02 1.3e-03 5.7e-05 8.7a-03 7.5%e-02
GCamma Ai* Dose (mrad) 3.1e-02 9, %e-04 2 . Be-03 5.6e 03 3.8e-02
Uigan Dose (mrem) 2.5e-08 1. 3e-05 1.1e-04 1.7e-05 1.4%e-04
{11; {11) (13) {11)
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Seabrook Station
Erfivent and Waste Disposal Se iannual Report
1991

Maxim*’0ff-Site Dosas and Dose Coumitwents to Members of the Public
Dose (mrem) ™ __ _
lst 2nd 3rd 4th
—SCurce : Quartex | . Ouarter _ Ouarter . Quarter . Year'® _
: Nirect Dose From
Plant Operation'®’ 0

(&)

(v

(d)

"Maximum" means the largest fraccion of correspynding 10CFR50, Appendix 1, dose design
cbjective.

The numbered footnotes indic.te the age group, orgun, and location of the dose
recaptor, where appropriate,

(1) Adulic/CGI LLI. {£) WSW-914 mevers.
(2) Child/whole budy, SE-2414 1 sters. (9) SSE-914 meters.
(3) Child/whole body, SW-966 meters. (10} W-914 meters,
(4, Child/thyroid, W-966 meters. (11) Teen/whole bhody.
{5) Child,GI1 LL1, §-9R6 meters. (12) Teen/thyroid.
(6) NNW-914 meters, £13) Teen/lung,

{7) ENE-2276 meters.

"Max aum" dose for tbe year is the sum of the maximur doses for each quarter, This
results lu a conservative yearly dose estimate, but still well within the limits of
10CTR50.

For cach sprcial recepror location, the whole boly and organ doses calculated for the
a.roorne effluent releases were adjusted by the occupancy factor provided in Seabruck's
ODCM (1i.e., 0.U0l4 for the Bducacion Center and 0.0076 for the "Rocks”)

Only station sources are considered since theve are no other facilities within five

miles of Sesbrook Stativn. 1991 data for the closest off-cite envivonmental TLD
locations in each secvor (as listed in Table B.G-1 of Seabrook's ODCM) wire compared to

Pre-operation desta from 19C6-1988 tor the same locations. No statistical difference

which could be attributed to statiou sources was identified,
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Table B
Sources of the Values of Factors U'sed in Liquid Dose Equations

Factor Source

Uy Table B.7-1, Seabrook QODCM

M, Section 0.7,1, Seabrook ODCM (value=0.1
for finfish and 0,04 for shcreline)

By ;:gpla A-1, Reg. Cuide 1.10¢
Daips Tablei_E-kl through E-14, R.G. 1.109
¢y Section B.7.1, Seslrook 01 .4
lw- y 4 Reg. Cuide 1,109 j
ty Reg. Cuice 1.109
W Table A-2, Reg. Guide 1,109 (value=0.5)
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Table C

Sourves of Values for the Factors Used in Dose Equations for Gaseovus Releases

Factor

Reg. Cuide 1.109

Kovher (Reference 3)

Teble E-6, Reg. Cuide 1.103%

[X/Q]Y | Calculated by AEOLUS 2 (Mod 4)

Ry Table B.7-3, Seabrook 0ODCM

——

DFA;;, | Tebles E-7 through E-10, R.G.1.10%

dy Reg. Guide 1.709

; and Y, Tabie B 7-2, Seabrook ODCM

l l r Table E-15, Reg. Guide 1.109
' B Table E-1, Reg. Cuide 1,109

P Reg. Cuide 1.109

H Table B.7-2, Seabrook ODCM

T Tables E-1 and E-2, R.G. 1.109

Qe Table £-3, Reg, Guide 1,109

! te Reg. Cuide 1.109

‘ =

y £, Table B.7-2, Seabroeok ODCM
|

£, Table B.7-2, Seabrook ODCM

F, Table E-1, Reg. CGulde 1,109

ty Table E-15, Reg. Cuide 1,109

DFlya Tables E-11 through E-14,
R.G.1.109
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Sources of Valves for the

Factor
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Tablie C
Factors Used in Dose Equations for Caseous Releuseos
(continued)

Souvce

Table B.7-3, Seabrock ODCM

F 1k
Uq 'Us\

Tabie B.7-3, Seabrook CDCM

L. 5

E =

Reg. Guide 1.109

i

Calculated by AEOLUS 2 (hed &)

P

Table E-15, Reg. Guide 1.109

Table E-3, Reg. Cuide 1.109
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Kesident
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Table D

Receptor Locations for Sesbrook Station

Nearest
Garden

wile (ku)

L S S Spn

W owasm

Milk Antme’
within 5 Mi
Radius

mile (lkm)

L.
1.
| 1.5
{5 0.6 0.
I s losao|osay i
# ssW | 0.6 (1.0) | 0.8 (1.3)
s |06 ¢1.0)]0.8 1.3 3.2 (52
wsw {02 .o
w |06 (1.0) 0.7 Q.0 -
0.

¢ = cow; g = goat,
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