PHILADELPHIA ELECTRIC COMPANY

o™ KD i
|

A.a(.w.‘ ku‘\\w‘

PEACH BOUTTOM - THE POWER OF EXCE

D. B Milie
Vice Preskie

Nuclear 'l\'t'}'\‘..v:-".
Document Contre
\r\n‘-?n{m!a\h DX

SUBJECT Peach Bottom Aton
Assessment }\«';mrl

Lentiemet

Attached 18 the P
the period January
with the Technical Specili
report indicates that PBAPS releases were

" y ¥\ § | ) . by
Environmental Radiation |

DBM/AAF/REL/MJB

J

Enclosure

M. Gerusky

}\ A [’\‘T'I\L".‘
i

J.J. Lvash
R.1. Mclean
I'T. Mart

{ (
Urban

NPO Recor

;
J
|




PHILADELPHIA ELECTRIC COMPANY
PEACH BOTTOM ATOMIC POWER STATION
UNIT NOS., 2 & 3
DOCKET NOS. 50-277 AND 50-278

RADIATION DOSE
ASSESSMENT REPORT

NO. 6
JANUARY 1, 1990 THROUGH DECEMBER 31, 1990

SUBMITTED TO
THE UNITED STATES NUCLEAR REGULATORY COMMISSION
PURSUANT TO
FACILiTy OPERATION LICENSEE DPR~44 & DPR-56

Prepared by: .52/:§é%zéqud;

J.W. Ballantine

Approved by: W

R.J. Scheiz



TARLE OF CONTENTS
INTRODUCTION AND SUMMARY

STATION LOCATION

PEACH BOTTOM LIQUID AND GASEOUS RADWASTE EFFLUENTS

HYDROLOGY AND METEOROLOGY
LIQUID AND GASEOUS PATHWAY DOSE MODELS

RECEPTOR LOCATIONS AND USACE FACTORS FOR ANNUAL
EVALUATIONS

CALCULATED ANNUAL DOSES
METEOROLOGICAL DATA
CONCLUSIONS

REFERENCES




INTRODUCTION AND SUMMARX

In accordance with the unique reporting requirement of
Technical Specification 6.9.2 applicable during the
reporting period, this rep...-summarizes the radiation
doses due to radioactive effluent releases from Peach
Bottom Atomic Power Station Units 2 and 3 for the period
January 1, 1990, through December 31, 1950.

Detailed discussion of the methodeology utilized in the
report has been provided in a previous report (1). Only

in those cases wvhere the methodology has been changed will
it be discussed in detail.

The radiation doses due to the release of radioactive
materials during the reporting period were within 10CFRS0
Appendix I limits and with 40CFR190 limits as indicated on
Table I-1, Comparison of doses resulting from PBAPS Units
2 and 3 with 10CFR50 Appendix I Design Objectives.
Specifically, the maximum offsite dose due to liguid
releases was 6.40E-03 mrem; the maximum dose due to
gaseous releases was 3.89E-0]l mrem.

Since PBAPS releases ware well within applicable
radicactive effluent technical specifications limits and
wvere a small fraction of 10CFR50 Append.x I design
objectives, it is concluded that PELYFS releases were a

small fraction of 40CFR190, "Environmental Radiation
Protection Standards tor Nuclear Power Operation" limits,




TABLE I-1

COMPARISON OF DOSES RESULTING FROM PBAPS UNITS 2 AND 3 WITH
10CFR50 APPENDIX I DESIGN OBJECTIVES

MAA.MUM DOSE NESIGN OBJECTIVES
FROM PBAPS wEG. GUIDE 1.109

ROSE PATHWAX YALVE S oL A e
1 Ligquid Effluents

a. Dose to 4.24E~03 0.71 3 mrem/yr/unit
total body
from all
pathways

b. Dose to any 6.40E-03 0.32 10 mrem/y>/unit
organ from
all pathways

II Gaseous Effluents+

a. Gamma dose 9.14E~-03 0.05 10 mrad/yr/unit
in air

b. Beta dose 6.08E~02 0.15 20 mrad/yr/unit
in air

c, Dose to 6.34E-03 0.06 5 mrem/yr/unit
total body
of an
individual

d. Dose to skin 3.75E~02 0.13 15 mrem/yr/unit
of an
individual

e, Dose to any 3.8%E-01 1.30 15 mrem/yr/unit
organ from
all pathways

. 10CFRS0 Appendix I specifies dose from noble gases only
for categories II (a,b,c and d). PBAPS doses presented
for items II (c and d) include noble gas and particulate
compon :nts.



STATION LOCATION

Peach Bottom Atomic Power Station is located on the
vestern shore of Conowingo Pond in York County,
Pennsylvania. The station, two 3293 MWT boiling water
reactors, is desciibed in the Updated Final Safaty
Analysis Report (2). Conowingo rond is the recvelving
stream for liquid radwaste effluonts.

PEACH BOTTOM LIOUID AND GASEQUS RADWASTE EFFLUENTS

The release of radicactive materials in ligqu.s =*n4
gaseous effluents from PBAPS were reporied in tne Peach
Bottom Atomic Power Station Semi~annual Effluent kelease
Reports Nos. 28 and 2% (3 and 4).

HYRRQLOGY AND METEOERIQIX
A.  HIDROLOGX

Travel times and dilution factors were determined based
on the daily Conowingo Pond flows in 19%0., Da’ly Pond
flows were reviewed to determine a mean monthly Pond
flow. Each daily flow value was assigned to one of
three Pond flow regimes (5). The resulting daily
travel times and dilution factors were then averaged tc
determine a monthly mean travel time aid dilution
factor for each receptor location.

The travel times and dilution factors for those
locations in Conowingo Pond, where the highest doses
were calculated, are listed in Table IV-1l for each
monthly flow rejime.

NE‘TE“E’“ ; a:.

Section VIII describes in detail the meteorology in the
PBAPS region during 1990, affecting the atmospheric
dispersion and the deposition of radionuclides from
PBAPS gaseous radwaste releases. This meteorology was

used for the evaluation of PBAPS Units 2 and 3 gaseous
releases.




Month

TABLE ivV-1
PEACH BOTTOM RECEPTOR LOCATION PARAMETERS FOR 1990

1500 Feet Down-Flow

of Plart Discharge Clen Cove
Travel pilution Travel Dilution
Time Factor Time Factor
{hrs) {hrs)

Conowingo Dam
Travel

Time
{hrs,

Dilution
Factor

Chester Water Intake

Travel
Time
{hrs)

pilution
Factor

January
February
March
April
May

June
July
Augqust
September
October
November

December

15.

11.

13.




LIQUID AND GASEQUS PATHWAY DROSE MODELS

The maximum annual deses to individuals in unrestricted
areas which could result from the effluent releases fronm
PBAPS were calculated according to the guidelines in USNRC
Regulatory Guide 1.10% (6) and the w.dels described
therein. Computer codes, LADTAP and GASPAR, which
incorporate the computational models described in
Regulatory Guide 1.109 and which were obtained from the
NRC staff were used to perform the liquid and gaseous dose
calculations respectively.

The liquid release pathways which were considered in
making these calculations included drinking water, aguatic
foods, shoreline usage, ewimming and boating. All
pathways were calculated using the eguations and dose
factors provided in the LADTAP computer code.

The gaseous relesase pathways which were considered
included external radiation from the air and ground,
inhalation and ingestion of vegetation, meat, cow's milk
and goat's milk. The inhalation and ingestion pathways
vere evaluated for the adult, teenager, child and infant
age groups. The dose calculation at each receptor was
done in two parts - a dose component resulting from the
off-gas stack and one from the building vents. These doses
were then summed to yield a total dose for each pathway
and organ.



V1. RECEPTOR LOCATION AND USAGE FACTORS FOR ANNUAL DROSE
EYALUATIONS

A‘

Liguid relenses

The annual doses resulting for PBAPS l.iyu.d radwaste
releases wvere calculated at various locations on
Conowingo Pond. The locations are shown in Figure VI~
1. These locations vere selected because they
represent areas where the listed pathway activities are
wost likely to occur. The locations and pathways are:

Location
Nunber Nane Pathways

b 1500 feet below discharge boating, fish

2 Chester Water Authority drinking water

Glen Cove boating, fish,
shoreline,
recreation,
swinming

Conowingo Dam drinking water

The City of Baltimore (location %) withdrew drinking

&

month throughout 19%0., However, since Conowingo rond
represents only a small fraction of the water supply
for the City of Baltimore, any doses resulting from
this pathway are much smaller than those estimated from
drirking water at Conowingo Dam. No other liquid
pathway usage and cons .mption rates used in these
calculations changed “rom previcus years (7).

wvater from Conowingo Pond at an average of 2.5 days nrn«r

Gaseous Releases

In order to assure that the location of the maximum
off-site annual dose to each pathway resulting from
PBAPS radiocactive gaseous effluents was identified,
annual doses at several locations were calculated.
These included real locations of dairy pastures, and
residences in each sector. Meat animal pastures were
assumed tc co-exist with dairy pastures. A dairy
pasture survey was performed in 19%0 which determined
the pasture closest to PBAPS in each sector. There was
ne herd of milk goats within five miles of PBAPS. No
gaseous pathway usage and consumption rates used in
these calculation changed from previous years (8).
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Liguid Raleases

Tables VII-1 through VII-4 list the calculated annual
doses through the various pathways to the maximum
individual in the adult, teenager, child and infant age

categories as a result of PBAPS liquid radwaste
releases.

The maximum calculated total body dose was 4.24E-03
mrem to the adult and occurred at location 1, 1500 feet
downstrean from the PBAPS Discharge canal exit. This
is 0.71% of the 10CFR50, Appendix I design objective.

The maximum calculated dose to any organ was 6.40E-023
mrem to the teenager liver and also occurred at

Location 1. This dose is 0.32% of the 10CFRS50 Appendix
I design cobjective,

Gaseous Releases

Tables VII-5 and VII~6é list the annual doses to all
organs through pathway by age group at the location
where a person would receive the largest calculated
total body and organ dose respectively resulting from
exposure to ncble gases, particulates and iodine
released from PBAPS.

The maximum calculated total body dose was 6,35E~03
mren to the child and occurred at a residence 3800 feet
SSE from the PBAPS building vents. This dose is 0.06%
of the 10CFRS50 Appendix I design objective.

The maximum calculated organ dose was 3,89E~0]1 mrem to
the infant thyroid and occurred at a diary farm 6600
feet SSW from the PBAPS bullding vente. This dose is
1.30% of the 10CFR50 Appendix I design cobjective.

The maximum calculated skin dose was 3.75E~02 mrem at
a residence 14500 feet N from the PBAPS building vents,
This dose is 0.13% of the Appendix I design objectives.

The maximum offsite gamma air dose is 9.14E-03
millirad, located 15600 feet ESE from the [3=APS
building vents This dose is 0.05% of the 1ulFRS50
Appendix I design objective.

The maxinmum offsite beta air dose is 6.08E~02 millirad,
located 14100 feet N from the PBAPS building vents.
This dose is 0.15% of the 10CFRS50 Appendix I design
objective.




objective.

The location where a person would receive the largest
calculated total body dose from exposure to PBAPS
releases due to non-occupational activities inside the
site boundary is at the boat ramp approximately 3300
feet NNW of the PBAPS building vents. The calculated
total body dose is 5.26E-05 mrem and calculated skin
dose is 1.31E~02 mrem assuming continuous occupancy.
Assuming the shoreline recreational usage factor (325
hours gor year) would result in an even more
insignificant dose.



TABLE VII-]
CALCULATED MAXIMUM ANNUAL DOSES TO ADULT RESULTING FROM PBAPS LIQUID RADWASTE RELEASES N

(mrem/year)

Map ¥o. Location Pathnmy Skin Rone Liver Tots!l Sody Thyroid ¥ i drvey Lurg gi-L'}

1 1500 fv. below Feting fish 0. DOE+DC 4.39-0% 4. 19¢-0% §_245-03 6. 365 -05 2.0m-03 6.635¢-04 9.2 0%
discharge Boating 0.00E+D9 2.92¢-07 2.92¢-07 2.92¢-07 2.92¢ -0, 2.92¢-07 2.92¢-07 2.92%-97
cenal exit Totel 0. 00E+00 £ . 395-05 6.19¢-03 &L 26¢-03% 6.39¢-05 2.0Te-03 5.435-04 9.72¢ -Dh

5 Gilen Cove Eating Fish 0. D0E+00 1.5%-08 2 .06k -0% 1.4%-C3 2.92¢-0% 6. 80F -04 2.208-04 3 R0F-04

Shorel ine 7.886-05 6.73£-05 6.7T36-05 6.73-05 6. 7305 & .T3-05 6.T3-05 6. 7T3-05
Swimming 0.00€+00 4. T -07 .73 -07 &_.T3E-07 & .T36-07 L.73%-07 A TE-O7 & T3E-O7
Boating 0. 006 +00 1.0%-07 1.0%-07 1.0%€-97 1.0%-07 1.00¢-07 1.0%-7 1.0%-07
Totel 7 .88 -05 1.58£-93 2.13-903 1.45-03 B B5%E-05 T AN -4 2.88¢ -04 4. 508 -04

‘ Conowingo Eating Fish 0 _008+00 8565 -04 1.786-03 8.08F 04 1.17%-05 3908 -04 1.265 -04 2.CTE-04

el ] Drinking 0.00E+00 1.536-05 1. A5E-04 1398 -04 1456 -04 1.328-04 1.27TE-04 1.326-04
Fishing

from dem 0.00¢+00 1.56€-07 1.562-07 1.56-07 1.568-07 1.54-07 1.566-07 1.56¢-07

Totsl 0.00¢+00 8.7iE-04 1.33-03 T ATE-O4 1.57E-04 5.22¢-04 2.535-04 3.39¢-0%




TABLE VII-2

CALCULATED MAXIMUM ANNUAL DOSES TO TEENAGER RESULTING FROM PBAPS LIQUID RADMASTE RELEASES

(mrem/year)

e

T idney

Total Bndy Thyrold

Liver

Skin

Locetion

Map No.

LR
2.92¢-07
6.56E 06

T.0%-04
2.92%-97
7.92¢-04

2.12¢-03
2.92¢-07
2.12¢-03

S.7E-05
2.92¢-07
5.74e-05

Boeting
Yotsi

1500 ft. below Eeting fish

discharge

conal exit

1

699 -04
6.73:-05
L. T3e-07
1.0%-07
T.6TE-0%

1.79e-08
6.738-05
4. T3e-07
1.0%-07
8.58e-05

8.32¢-04
6.7T3e-05
4.73e-07
1.0%-07
9008 -04

2.13-03
6.73¢-05
& T3E-07
1.0%-07
2.20e-03

1.62-03
6.73%-05
L. 7307
1.0%-07
1.69¢-03

Eating Fish 0_00£+00
Shorel ine 7.8%-05
Swinming

Boat ing 0.00€+00
Total 7.88-05

Glen Cove

164804
4.TSE-0%
1.56¢-07
6.39E-04

1.49%-94
9.25-05
1.56e-07
2.425-04

4 _00€-04
9.046-05
1.56-07
L. 7E-04

P.4SE-05
1.56e-07
1.05¢-04

1.08¢-05

1.05¢-04
See-o7
95€ 04

1
S

4. 006 -04

22e-03
S8¢-05
1.566-07
1.32¢-03

11



TABLE VII-3
CALCULATED MAXIMUM ANNUAL DOSES TO CHILD RESULTING FROM PBAPS LIQUID RADWASTE RELEASES
{mrem/year)

i

Locetion Pathusy . Liver Totel Body

gar
RaR

1500 f¢. below Fatring fish .0 00 BEE 5. T0¢- L1%-0
discharge Bosting O0F +00 : 1.638-00 .63¢
cenal exit Totel 00 +O0 S . 70e -0 15E

223
o
L b

Glen Cove Fating Figh 00F «00 : -03 92%€-
Shorel ine L0F - 06 : 5 - 35
Bosting 0. 00 +00 - 658
Totel L0F 08 oF - : " JO%E

3

i AN AR
£3 RF RER%

-
-

Eating Fish 00F +00
Prinking 0 _00F +00
Fightm

from dam 0Ng « 00
Totel O0F + 00

28 2% RE8®
£8 3 3883
28 2% 288¢
£3 B3 R8sR

b




TABLE VII-4
CALCULATED MAXIMUM ANNUAL DOSES TO INFANT RESULTING FROM PBAPS LIQUID RADWASTE RELEASES

(mrem/year)
Map No. Location Pathusy Skin Bore Liver Total Body Thyrold ¥ idrey Lung ei-111
S Conowinge Orinking 4 .636-05 296504 1.72¢-04 2.39E-04 1.725-04 1.75e-04 1.735-04

13
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VIII.  METEQROLOGICAL DATA

The meteoro) &t the PBAPS site is evaluated by instruments on a
meteorological tower on the bluff overlooking the plant, It 1s described in
the USFSAR (1). A1) data are summarized using the Pasquil)-Gifford system,
The following three tables present the annue: summary of hourly meteorological
deta joint frequency distributions of wind speed, wind direction and
atmospheric stability.
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CONCLUSION

Table 1<), Introduction and Summary, summarized the maximum Calculated
annual doses resuiting from Peach Bottom Atomic Power Station Units
and 3 routine Yiguid and ate~cpheric redwaste releases and how they
compare to the JOCFRSO Appendix | design objective dose

L

Fimits Al

calculated doses were extremely Tow and well within the J10CFRS0
Appendix 1 design objective dose limits
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