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Washington, DC 20555
Attention: Document Control Desk

Three Mile Island Nuclear Station, Unit 2 (TMI-2)
Operating License No. DPR-73
Docket No, 50-320
Quarterly Dose Assessment Report Third Quarter 1990

Dear Sir:

The attached submittal includes the quarterly report of radiological releases
and estimated doses for the Third Quarter 1990 in accordance with the TMI-2
Technical Specifications Appendix B Section 5.6.1.c.

The maximum hypothetical doses received by an individual from TMI-2 effluents
for the latest reporting period is 0.00042 mrem whole body dose from liquid
releases and 0.00052 mrem whole body dose from gaseous releases. These doses
are each less than 0.02% of the Technical Specification limits and are 26,600
times lower than the dose the average individuai in the TMI area receives from
natural background radiation during *he same .ime period. The reported
maximum hypothetical doses are conservative overestimates of the actual
offsite doses which are likely to occur,
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Dose summaries and effluent releases for the previous quarters of the 1990
calendar year were submitted via GPU Nuclear letters 4410-90-L-0042 dated
May 30, 1990, 4410-90-L-0063 dated August 13, 1990, and 4410-90-L-0069 dated
August 28, 1990.

Sincerely,

D Y
¥~"R. L. Long

Director, Corporate Services/
Director, TM]-2

EDS/mkk
Attachments
cc: T. T, Martin - Regional Administrator, Region I
M. T Masnik - Project Manager, TMI-2, PDNP Directorate

L. H, Thonus - Project Manager, TMI Site
F. 1. Young - Senior Resident Inspector, TMI
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EXEQUTIVE SUMMARY

Three Mile Island Nuclear Station Unit 2
Effluent and Off Site Dose Report
for the Periad of July 1, 1990 through September 30, 1990

This report sumarizes the radiocactive liquid and gaseous releases
(effluents) from Three Mile Island Unit 2 and the calculated maximum
hypothetical radiation exposure to the public resulting from these
releases, This report covers the period of operation from July 1
through September 30, 1990.

Radioclogical releases frum the plant are monitored by installed plant
radiation monitors which survey the plant stack for gaseous releases
and liquiAd discharges to the Susquehanna River. These monitors and
associated sample analyses provide a means to accurately determine the

type and quantities of radicactive materials being released to the
envirorment.

Calculations of the maximum hypothetical dose to an individual and the
total population around Three Mile Island due to radicactive releases
fram the plant are made utilizing envirormental conditions existing at
the time of the release. Susquehanna River flov data are used to
calculate the maximmm hypothetical doses to an individual and the
population downstream of TMI due to liguid releases. Actual or
"real-time" meteorological data from an onsite tower is used to
determine the doses resulting from gaseous releases from the plant.,
The use of real-time meteorological information pesmits the
determination of both the direction in which the release traveled and
the dispersion of radiocactive material in the envirormment.

Utilizing gasous effluent data and real-time metecrology, the maximum
hypothetical dise to any individual and to the total population within
50 miles of the vlant is calculated. Similarly, Susquehanna River flow
and liquid efflient data are used to calculate a maximum hypothetical
dose %o an individual and a population dose from liquid effluents for
any shorelire exposure down to the Chesapeake Bay, Bposure to the
public  from consugtion of water and fish withdrawn from the
Susquehanna River downstream of the plant is also calculated.

Dose calculations for liquid and gaseous effluents are performed using
a mathematical model which is based on the methods defined by the U.S.
Nuclear Regulatory Commission.,

The maximum hypothetical doses are conservative overestimates of the
actual off site doses which are likely to oocur. For example, the dose
does not take into consideration the removal of radicactive material
from the river water by precipitation of insoluble salts, absorption
onto river sediment, biological removal, or removal during processing
by water campanies prior to distridution and consumption.
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Liguid discharges made during the reporting perioi July 1

Septeamber 30, 1990 consisted of 0.0002 curies of tritium, 0.00002
curies of cesium-137, and 0.000009 curies of strontiwm=-90. The
quantities of effluents are oonsistent with results of previous
quarters. The quantities of each radionuclide released are actually up
to 1 million times smaller than the normal existing envirormental
Quantities that flowed past the plant during the same time period,

During the reporting period July 1 through September 30 of 1990, the
maximum hypothetical calculated whole body dose to an individual due to
liquid effluerts fram Three Mile Island Unit 2 was 0,00042 millirem.
The maximum hypothetical calculated dose to any organ of an individual
was 0.00071 millirem to the bone.

Airborne discharges made during this same time period consisted of 2.9
curies of tritium, 0.000003 curies of Cs-137 and 0.00000004 curies of
strontium=-90. These quantities are als> consistent with the results
fram previous reporting periods. The maximm hypothetical calculated
organ dose to any individual due to gaseous effluents was about 0.0042
millirem to the bone of a teen. The maximum hypothetical calculated
whole body dose to any individual due to gaseous effluents was 0.00052
mrem,

The total maximm hypothetical whole body dose received by any
individual from effluents from the Three Mile Island Nuclear Station
Unit 2 for the reporting period is 26,600 times lower than the dose the
average individual in the Three Mile Island area receives from natural
background during the same time period, Natural background averages
about 25 millirem whole body per quarter in the Three Mile Island
area. In addition, average equivalent dose to the total body from
natural radon is about 50 millirem per quarter.

The doses which oould be received by the maximum hypothetical
individual are each less than 0.02 percent. of the annual guidelines
established by the Nuclear Regulatory Comission.



THREE MILE LSLARD UNIT 2 LIQUID AND GASROUE EFFLURNTS
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1. LIQUID EFFLUENTS !

A

¥,

FISSION AND ACTIVATION PRODUCTS
(MOT INCLUDING B 3, GASES, & ALPHA)
1. TOTAL RELEASE (C1)
2. COMCENTRATION (uCi/eoc)

1. TOTAL RELEASE (C1)
2. CONCENTRATION “aCl/ec)

DIASOLVED AND ENTRAINED GASKS
1. TOTAL RELEASE (C1)
2. CONCENTRATION uCl/ec)

GROSE ALPHA ACTIVITY
1. TUTAL RELEASE (C1)

VOLUME OF WASTE RELEASED
PRIOR TO DILUTION (LITERS)

VOLUME OF DILUTION WATER
(Fi<® TO RIVER IN LITERS
FROM NPOUES REPORT)

(BUMMARY OF ALl RELEASES )

1.04E-05
3.508-12

3.538-06

1.008-12

n/A

7,748 04

1. 268409

19

AUGUST

1.46E-05
40802

2.06K 0%
6.270-12

L)

<D

6,577 04

3.298+ 09
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TUTAL
BEPTEMEEN ARD QUARTER
7,568 06 3,358 0%
2.088- 12 3,28k 12
1.56K 04 BOK 04
.23 11 1,76k 11
<L <LLD
R/A N/A
<L <Ll
2.738:04 1.708+05
3.68E+ 09 1.028410
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1990 UNIT 2 LIQUID RADIONUCLIDE RELEASES BY 180MOPE (C1)
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FIBEION AND ACTIVATION PRIDUCTS
(N INCLUDING ALPHA, B ) & GASES

AG- 110w

Ck- 144

<LLb

<LLb

1.14K-05

1.53E-06

<LLD

:

:

1.46K-0%

2.06E-05

<Lub

6. 17806

<LLD

1. 29806

7.56K-06

1.56E-C4

3.358-0%

1.80E 04
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EFVLUENT 580 RY
THREE BULE TELAND UNIT 2 LIQUID ARD QABROUS EFFLUENTS
(BUBSARY OF ALL BELEASES)
TYFE EFYLUEN IRD QUARTER 19
JULY ANJuET BEPTEMS ER
11. GASROUS EFFLUESTS
B, FISSION NRDU ACTIVATION GASSS
1. TOTAL MELEASE (C1) <LlD <Ll <Ll
2. RELEASE BATE (uCl/mwx) L ) MM WA
B, JODINE 1)) RELBASED (C)) <llb <LlD <Ll
C. PANIICULATES WITH BALF LIVES
»6 DAYS
1. TUTAL RELEASES (NOT 3.96K 08 3. 4BE- D€ <Ll
INCLUDIRG ALPEA) (C1)
2. BRELEASE RATE (uCl/oex) 1. 48K 08 1.30F- 06 W/A
3. GROAS ALPEA RADIO
ACTIVITY (€)) <LLD 3.458-07 1.150-07
D, TRITIUM
1. TOTAL RELEASE (C1) 6.40%-01 7,128 01 1.53E+00
2. NELEBANE RATE (uCl/sec) 2.39-01 2.66K-0) 5.928 01
B, BECOMRDE IR PERIOD REPORTED 2.68E+0C 2.68E+ 006 2.59E+: 06

¥F. FMUMBER OF BATUH RELEASES

A’y:"":;.'“[ O.'W

TOTAL
IR QUARTER

P T P

<LLI

B/A

<L

3.52%-06

4. 43k

.50

2.095+00

J.63k-01

7.95k+086
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UNIT 7 GAREOUS RADIONUCLIDE RELEASES BY 180TOPE (C1)

FISSION AND ACTIVATION GASKS
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D L L L L T T T T T A p——

“LIVES >8 DAYS)
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<LLD <Ll
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TOTAL (INCLUGING ALPHA) 1.968 00 3. 82K 06 1.158-07 3,98k 06

TOTAL (MINUS ALPHA) 3.968-08 3. 46K 06
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TaBLE

ASSUMPTIONS: Sample wvolume = ) VYiter » 1000 cc
Semple counting time o Y000 sec
Semple counted with o 255 Ge(LY) for Gamme Emitters

1301000 afiZes LAD HRILS

Gross Alphe [ a- Counted with proportions) tounter

Gross Deta [ n-e Counted with proportions) counter

Tritium LB} a4 Counted with Yiguid scintidlation
tounter

Krypton-g$ Kr-8% TE-4

Kenon-13'm Re<3\m {31

Kenon-133 Ke-132 -4

Kenon=13% Re-135 b 1 4 )

Chromium-$1 Cr-15 M-t

Manganese-54 Mn-54 4t

Cobalt-5@ Co-58 4"

fron-$% Fe-5% -

Cobalt-60 Co-60 (188 )

Tinc-b$ In-b$ 16-¢

Tirconium-9s r-h} U

Niobium-9% (T8 H) 128 )

Molybdenum-9§ Mo-9% M-

Technetium-99m Te=96m M-

$1lver-110m Ag-110m (188 ]

Antimony-12$ $b-12% "

Cestum-134 €s-134 5t

Cesium-13¢ Cs-13¢ a-Y

Cestum-1)Y Cs-127 -7

Barfum-140 $e-140 ] £

Loanthanum-140 Le-140 M-

Cerfum-141 Ce-'00 -7

Cerium-144 Ce-144 -4

Teg¢ine-131 1= M-

lodine-132 1133 -

Phosphorys-32 P-32 M- These LLD values for Yiquie

Iron-§§ Fe-55 st-8 somple analyses of .rosg alphs,

Strontiumepy Sr-p¢ St-p P-32, Fe-55, Sr-B9, and Sr-p0

Strontium-90 Sr-90 St-8 6re the same as Unit Y which are

Sross Alphe M-y offsite vendor LLD values.
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TIZICAL BASEOUS EFFLVENT ALD (Low 'z A4mit of Petectipn) YALWLS

ASSUMPTIONS: Semple volume (Marinelid) 1040ce

Semple volume(Particulate & Charcon) Filters)

.70

Sampiing Rete 2 cfe or $.0604cc/min

Sampling Time Y week or VL4 Bin
Sample volume (tritium bubble¢ thry water) 7.8608¢c¢
Sampling Rate 5cc/min
Sampling Yime 164 ®in

Semple Counting Time: e & M-3 o20min; & &10min; 2 «1000s0¢

Semple Counters: ¥ emitters 263 Ge(LY)
o or A Proportions) Counter
-3 Liguid Scinti)lation Counter
13010°%% AR LD RRILS
Gross Alpha - M-1s Particulate Filter Paper
6ross et ] M- &
Tritium M3 M0 Afr bubbled thry weter by o
fritted d1sc or Fisher Milligan
005 washer
Krypton-g% Kr-p} $t-6 Rarinel )y
Krypton=-@sm Kr=pbim -0 .
Krypton-6? Kkr-8? ot-¢ .
Krypton-B¢ Kr-gt St-8 '
Kenon+133 Ke-133 4(-8 .
Xenon«133m Xe-133m M- .
Kenon-13% Xe-13% A-8 .
Xenon-136m Xe-135m i o
Kenon-138 Ke-138 -7 .
Jodine-1N 119 -0 .
Jodine-133 1-133 M-0 .
Jodine-13% 1138 27 o
Jodine-1N -1 -4 Charcoa) Filter
lodine-133 1113 af-24 .
Jodine~13% 1-13% -1 .
Manganese-54 Mn-54 M- Particulate f11ter Paper
fron-5% Fe-59 8l-14 .
Cobalr-58 Co-58 -4 .
Cobalt=b0 Co-b0 $t-14 .
2inc-b$ In-4% -4 .
Stront{um-09 $r-8% -4 .
Stront{um-90 $r-90 204 .
Rolydoenum-9% No-96 -4 .
Ruthenium-103 Rv-102 -4 .
${lver<110m Ag-V10m -4 .
Cestum-134 Cs-124 4t-14 .
Cestum-1)? Cs- 1M -4 .
toriwdn e-14) (=14 a
erfum-144 e-144 [-1¢ .



TABLT 1

UNiy 2
Third Quarier Dose Peport

SUMMARY OF MAXIMUN INDIVIDUAL DOSES FOR UNIT 2 FROM
July 1, 1990 through September 30, 1990
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| | { Estimated | i Location i % of |

i | Applicable Dnse | Age i Dist Dir | Applicable | Limits (mrem)
i Effluent ! Organ | {(mrem) | Group | (m) (toward) | Limit | 10 CFR 50 Appendix |
| | ! i i | Quarterly | Annual | Cuacterly | Annual
! | | | | | | i |

1(1) Liguid | Total Body | 4.2¢-4 | Adult | Receptor 1 i —_ | 1.46-2 | — ! 3.0
1{2) Liquid | Bone 1 7.1E-4 I Child | Receptor 1 I ~— { 7.1E-3 e i 10.0
i i i i i i | 1 1

| j | | ! | | i |

i{3) Koble Gas | Air Dese i 0 i it o — - e | 0 | — { 10.0
| | (gamma-mrad) i | i | i | |

;(8) Noble Gas | Air Dose H 0 i — | e S i i | 0 | = | 20.0
! | (beta-mrad) | ! ! i | i I

1(5) Noble Gas | Tetal Body | 0 i Ail i e = A ] 0 | i ! 5.0
1(6) Noble Gas | Skin ] 0 | a1 i — —_— 1 — | 0 ] —_— | 15.0
| | | | 1 i _8 i i

| | | ! | ! | ] i

I1(7) lodine & | Bone | 8.26-3 | Teem | 560 w4 = | 2.86-2 - | 15.0
| Particulates| i i 1 | 1 1 1

SUMMARY OF MAXIMUM POPULATION DOSZS FOR UNIT 2 FROM
July 1, 1996 through September 30, 1990

Estimated

Applicable Population Dose

Effluent Organ (person-rem)
{8) Lliquid Total Body 2.0E-3
(9) Liquid Bone 7.68-3
(10) Gaseous Total Body 1.1E-2
(11) Gaseous Liver, Kidney 1.2€-2
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INTERPRETATION OF DOSE SUMMARY TABLE

The Dose Summary Table presents the maximum hypothetical doses to an individual and
the gensral population resulting from the release of gaseous and liquid effluents
from 1MI-2 during the third quarter reporting period of 1990.

Al

Liquid (Individual)

The first two lines present the maximum hypothotical dose to an
individual. Presented are the whole body and cri‘ical organ doses.
Calculations are performed on the four age groups and eight organ:
recommended in Regulatory Guide 1.109. The pathway: considered for
TMI-2 are drinking water, consumption of fish, and standing on the
shoreline influenced by TMI effluents. The latter two pathways are
considered to be the primary recreational activities associated with the
Susquehanna River in the vicinity of TMI. The “receptor” would be that
individual who consumes water from the Susquehanna River and fish
residing in the plant discharge, while occupying an area of shoreline
influenced by the plant discharge.

For the third quarter of 1990 the calculated maximum whole body dose
received by anyone would have been 4.2E-4 mrem to an adult. Similarly,
the maximum organ dose would have been 7.1E-4 mrem to the bone of a
child.

Gaseous (Individual)

There are seven major pathways considered in the dose calculations for
gaseous effluents. These are: (1) plume, (2) inhalation, consumption
of (3) cow milk, (4) goat milk, (5) vegetables, (6) meat, and (7)
standing on contaminated ground.

Lines 3 and 4 present the maximum plume exposure at or beyond the site
boundary. The notation of "air dose" is interpreted to mean that these
doses are not to an individual, but are considered to be the maximum
dose that would have occurred at or beyond the site boundary. The Dose
Summary Table presents the distance in meters to the location in the
affected sector (compass point) where the theoretical maximum plume
exposure occurred. It should be noted that real-time meteorology was
used in all dose calculations for gaseous effluents., Direct noble gas
plume dose to the maximum individual is shown on lines 5 and 6.

Since there were no noble gases released in the third quarter, the doses
are zero.
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The lodines and Particulates section described in line 7 represents the maximum
exposed organ due to iodine and particulates. This does not include any plume
exposure which is separated out by lines 5 and 6. The doses presented in this
section again reflect the maximum exposed organ for the appropriate age group.

The third quarter 1990 iodines and particulates would have resulted in a maximum
dose of 4,2E~3 mrem to the bone of a teen residing 560 meters from the site in the
W sector. No other organ of any age group would have received a greater dose.

Liquid and Gaseous (Pcpulation)

Lines 8 - 11 present the person-rem doses resulting from the liquid and gaseous
effluents. These doc_, are summed over al! pathways and the affected populations.
The person-rem values from liquid effluents are based upon the population
encompassed within the region from the TMI outfall extending down to the
Chesapeake Bay. The person-rem values from gaseous effluents are based upon the
1980 population and consider the population out to a distance of 50 miles around
TMI. Population doses are summed over all distances and sectors to give an
aggregate dose.

Based upon the calculations performed for the third quarter, liquid effluents
resulted in a whole body population dose of 2.0E-3 person-rem. The maximum
critical organ population dose to the bone was 7.6E-3 person rem. Gaseous
effluents resulted in a whole body population dose of 1.1E-2 person-rem., Maximum
organ population dose was also 1.2E-2 person-rem to the liver and kidnev,



