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US Nuclear Regulatory Commission |
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 fror 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 individuei in the THI area receives from
natural background radiation during the same time period. The reported
maximum hypothetical doses are conservative overestimates of the actual

_
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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,

h+ " hoS-

~

R. L. Long
Director, Corporate Services /
Director, THI-2

EDS/mkk.
,.

Attachments.
>

cc: T. T. Martin - Regional Administrator, Region 1
M.- T Masnik - Project Manager, TMI-2, PDNP Directorate,

L. H. Thonus - Project Manager, TM1 Site .

F.'I. Young - Senior Resident inspector, TMI
.
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.

'Ihme Mile Island Nuclear Station Unit 2
Effluent and Off Site Dose Report

for the IV.riod of July 1,1990 through September 30, 1990

'Ihis report surmarizes the radioactive liquid and gaseous releases
(effluents) fmn 'Ihree Mile Island Unit 2 and the calculated mavim m-

hypothetical radiation exposure to the public resulting fr m these
releases. 'Ihis report covers the period of operation fmn July 1
through September 30, 1990.

Radiological releases fmn the plant are nonitored by installed plant
radiation monitors which survey the plant stack for gaseous releases
and liquid discharges to the Susquehanna River. 'Ibese monitors ard
associated sanple analyses provide a means to accurately determine the
type and quantities of radioactive materials being released to the
environment.

Calculations of the maxinnn hypothetical dose to an individual and the
total population around 'Ihree Mile Islard due to radioactive releases
fmn the plant are made utilizing environmental conditions existing at
the time of the release. Susquehanna River flou data are used to
calculate the maximum hypothetical doses to an individual ard the
population downstream of 'IMI due to liquid releases. Actual or
"real-time" meteorological data fmn an onsite tower is used to
determine the doses resulting fmn gaseous releases frun the plant.
'Ihe use of real-time meteorological information pennits the
determinatton of both the direction in which the release traveled and
the disperd on of radioactive material in the environment.

Utilizing gasmus effluent data and real-time meteorology, the maxinrn
hypothetical dme to any individual and to the total population within
50 miles of the plant is calculated. Similarly, Susquehanna River flow
and liquid effitent data are used to calculate a maxinnn hypothetical
dose to an individual ard a population dose fmn liquid effluents for
any shorelir.c exposure down to the CMede Bay. Exposure to the
public from consur'ption of water and fish withdrawn frun 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 Ozmission.

'Ihe maxinnn hypothetical doses are consenative overestimates of the
actual off site doses which are likely to occur. For exanple, the dose
does not take into consideration the rerrval of radioactive material
frun the river water by precipitation of insoluble salts, absorption
onto river aMi mnt, biological removal, or removal during processing
by water empanies prior to distribution and consumtion.

!
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Liquid discharryes mde durirg the reportire perio! July 1 through
September 30, 1990 consisted of 0.0002 curies of tritium, 0.00002
curies of oesium-137, and 0.000009 curies of strentium-90. The !

,

quantities of effluents are consistent with results of previous
quarters. The quantities of each radionuclide released are actually up
to 1 million times smaller than the normal existirq environmental

|quantities that flowed past the plant during the sam tim period. I

Durirg the reportirg period July 1 through September 30 of 1990, the
maxinum hypothetical calculated whole body dose to an individual due to
11guld effluents frun Three Mile Islard Unit 2 was 0.00042 millirem.
The maximum hypothetical calculated dose to any ortJan of an individual
was 0.00071 millirem to the bone.

Airborne dischartjes made durirg this same time period consisted of 2.9
curies of tritium, 0.000003 curies of Cs-137 and 0.00000004 curies ofstrontium-90. These quantitles are also coraistent with the results
from previous reporting periods. The maxinum hypothetical calculated
ortJan dose to any individual due to gaseous effluents was about 0.0042
millirem to the bone of a teen. The mxinum hypothetical calculated
whole body dose to any individual due to gaseous effluents was 0.00052
mrem.

The total mvim= hypothetical whole body dose received by any-

individual frun effluents frun the 7hrm Mile Islarx! Nuclear Station
Unit 2 for the reportirg period is 26,600 times lower than the dose the
average individual in the 7hree Mile Island area receives from natural
backgrourd durirg the same tim period. Natural background averages
about 25 millirem whole body per quarter in the Three Mile Islard
area. In addition, average equivalent dose to the total body frun
natural radon is about 50 milliIem per quarter.

The doses which could be received by the mvimm hypothetical
irdividual are each less than 0.02 percent of the annual guidelines
established by the Nuclear Regulatory Oxmission.
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Erl'INIsr? SupDERY

,

TtmEE MILE ISLAND UNIT 21.!(p11D AND GASNOUS RFF1#13rT8

(5Up0ERT OF ALL RELEASES)

|
'

TYPS W FLUNNT 310 QUARrp 1990

|
... ...... 4................ ............. ...... .................. ...............................................

TLTAL

1. LIQUID trr1Nurrs JULY AUGUST SKPrgMBER 3RD 9JARTER

A. F1881 Cat AND ACTIVAT108 PRODuc'Is . . . )

(NT INCLUDING 9 3, CASE 8, 4 ALPGA)

1. W rAL RELEAss (C1) 1.14t-0S 1.465-0$ 7.568 D6 3.35t-0$

2. CONCler71Uc20m (uci/ce) 3.608 12 4.438-12 2.05t-12 3.20t-12

- 8. TRITIUM

1. WIAL MELEA88 (C1) 3.l38 06 2.068 0$ 1.563 04 .60s 04

2. CONCler1*ATION 'dC1/cc) 1.088-12 6.275-12 4.238-11 1.768 11

C. DI&a0LYND AIID $8FTRAINIID GA888

1. W2nL RELEA88 (C1) <tLD (Lib (Lib 6

2. CONCElr7%ATION UC1/cc) m/A PIA N/A N/A

D. ONOS8 A 2 NA Act!VITY

1. W rAL MELEASE (C1) cLib CLLD (Ltb CLib

R. VOLtME OF tfA83 RELEA8tD

PRIOR TV DILifr10It (LIMRS) 7.14t*04 6.$7F,04 2.738*04 1.70t*05 +

F. M1.UNE OF D1LtrT1018 tmTER 3.268*09 3.298609 3.68t*09 1.02E410

(Manf 10 RIVER IN LITERS
rios urDs8 muronT)

4 mesRR OF SATCH RELEA888 19 23 9 51

................. ........ ...................................................................................................

L

i

1

r

|

|

\

i

|
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1990 UNIT 2 L1901D RAD 10NUCL1DE RELEASES BY 180!T5'E (C1)

RADIORUCL1DB JVLY AUGUST SEP21MBER 3RD QUAR!tR 1990,

..... .................... ......................................................................................

1
Pla810N AND ACT!YATION PMDUCTS j

+ ''(NDr INCLUDING ALPHA, B-3 4 QARE8 Gib (LLD < Lib < Lib

AG-litse <LLD (LLD (LLD (LLD

C8-144 <LLD (LLD < Lib (LID
I

CO C3 <LLD (Lib (LLD (Lib

CD-60 (LLD <L1b (Lib < bib

C8 134 (LIA <LLD (Lib (Lib

CS-137 7.475 06 1.135-05 6.175-06 3.492 05

1 131 <Ltb (Lib < Lib < Lib

SM-90 3.955 06 3.355-06 1.39E-06 0.695-06

..................................... ~ ............................................................~ ..............

TUFAL 1.148 05 1.46E-05 7.66E-06 3.35E-0S

2

4

N3 3.53E-06 2.06E 0S 1.565-04 1.00E-04

1

1

|

|
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KrLU51rf SItemRY
*

TuhEE K11215 laird UNIT 2 LIQUID AltD QA88CUS ErFLUBIFT8
,

(SupemRY OF ALL MELEASE8)

TYPB BFFLUWrr 3RD WAN!181990
. . . . . . . . . . . . . . . . - . . . . . . - . . . - . . . . . . . - . . - - . . - . . . . . - - - . . . . . . - - . . . . . - - - - - - . . . - - + - . - - - - - - - - - - * * * - * * * * * * . - * - - - - - - -

TUIAL

JULY AvausT Strnessa anD guARrr.R

. ... .. . .

II. m iS MrrLUMrr81

A. F18810ll AIID ACTIVAT10Il CAS38

1. SUTAL DELEASE (C1) (LLD <tLD (Lib <LLD

2. RC,tASE DATR (uC1/ouc) N/A W/A 5/A 8/A

3. 2001 sit 131 art um (C1) cLib e <LLD <LLD

C. PANTICU1ATES WITW BALF-LIVM8

>8 DAYS

1. ivrAL RELRASB8 (IKyt 3.962-06 3.482-06 <LLD 3.522 06

1pCLUDino ALPHA) (C1)

2. mm mann RATE (uct/soe) 1.488-06 1.30E 06 m/A 4.432-07

3. 010 88 ALPEA AADIO-

ACTIVITT (C1) (LLD 3.45E 07 1.152-07 4.692-07

D. TRITIUDt

1. TatAL ItELEASE (C1) 6.408-01 7.123-01 1.63t+00 2.49t'00

2. RELRA M RATS (uC1/sec) 2.393 01 2.663-01 6.928-01 3.63t-01

3. satxuiDS 13 PERIOD REPORTED 2.68t*06 2.688e06 2.69t*D6 7.95t*06

F. WUISER OF SATUB IE LEAStB 0 0 0 0
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UNIT 2 Ghat 004 RADIONUCLIDE MLEAAt8 Bf 1suroPB (Cl)

ImDICufuCLIDE JULY AUGUST SEPT 1MhtR 3 e guAMrtk 1990

. .. .. .. .... .. .

F18310N AsID AC*TIVAT10m QAnts

KR-8b c LD <LLD CLib (LLD
.............w............................................................................................

SUTAL

PARTICLf1ATta (ILALF-LIVES >$ DAY 8)

C8 137 (Lib 3.485-06 (Ltb 3.40s-06

(2+134 <LLD <LLD CL!b <LLD

am/Y 90 3.965-08 (LLD < Lib 3.968 06

C 14 (LLD <LLD (LLD <LLD
' 35 12S (Lib <LLD <LLO <LLD

00 60 (Lib < Lib (Lib (LLD

15088 ALPHA (L!b 3.458-07 1.158-07 4.698 07

..................................................................... ...................................
I

'IUrAL (INCLUDING ALPl4A) 3.96t-De 3.823 06 1.158 07 3.908 06

'!UTAL (MINUS ALPilA) 3.968-06 3.408-06 cl.LD 3.52t-06
......... ...............................................................................................

........................................................ .................................................

TILITILM (B-3) 6.408-01 7.113-01 1.635*00 2.09t600
,

I

| -

I

:
i

|

I
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IABLE 1 ,

*

TYP1t&L L10U1B tFFlutNT LLB flower Limit of Detettien) Waluti
!

ASSURPTIONs: Sample volume = 1 liter = 1000 cc
Sample counting time = 1000 set iSample counted with a 255 Se(L1) for tanna taitters

-

,

11DTOPI mti/et LLB g
Gross Alpha a 4t4 Counted with proportional toonter
Gross leta # 7t4 Counted with proportional counter

.

Tritium M-3 4t4 Counted with liquid stintillation
tevnter

Krypton-05 Er-05 11-4 .

Renon 131m Re-131m 2L-5
Renon-133 Re-133 It4
Renon-135 Re-135 St-7

i

Chromium-51 Cr-151 St4
'-

Manganese-64 Mn-54 4t-7 .

Cobalt-58 Co-58 4t-7 ,Iron 59 Fe-59 9t-1
Cobalt-60 Co40 6t-7
tinc45 In45 It4
11rconium-95 tr-95 7t-7
Niobium-95 Nb-95 4t-1 .

Molybdenum-99 Mo-99 St-1
Technetium 99m Tc-99m St-1
Silver-110m A9 110m St-7
Antimony-125 86-125 9t-7
Cesium-134 Cs-134 St-7
Cesium-136 Cs-136 4t 1

L Cesium-137 Cs-137 St-7
l ta rium-140 Ba-140 It4

Lanthanum-140 La-140 7t-7
Ce rium-141 Ce-141 St-1
Cerium-144 Ce-144 3(4 *

lodine-131 1-131 St-7
lodine-133 1-133 41-1

Phosphorus 32 P-32 It4 These LLO values for liquidIron-55 Fe-55 St-8 sample analyses of gross alpha,Strontip49 Sr49 St4 P-32. Fe-55. Sr49, and Sr40 '

Strontip40 Sr-90 St-8 are the same as Unit 1 which areGross Alpha it-1 etfsite vendor LLO values.

. . _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ . _ _ _ _ . . _ . _ _ _ _ _ . _ _ _ _ _ _ _ . . _ _ _ . _ __. _ ._ _
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TABL's t |

*

|
Itipit&L M itBUS tFFlutWT LLB flew P Lieit of tetection) Witutt

;
.

455pnpil0NS: Seaple volume (Marinel)i) 1640cc
Sample volume (particulate & Charcoal Filters) S.118CC

j Sampling kate I afa er $.66tect/ min'

Sampling Time 1 week er 1(4 sin
Sample volume (tritium bubbled thru teter) 7.56titt

sempling Rate 16cc/ min
Sampling Time 1t4 min :;- Sample Counting Time:et& M-3 =20 min # e10 mint ( =1000 set |Sample Counters: F emitters tit Se(Li)

s' or # Proportional Counter
M-3 Liquid Stint 1114 tion Counter !

i,

)11DTDPI y ti/c @ g |

Gross Alpha er It-15 Particulate filter Paper j
tross Seta # 11-14 *

' '

Tritium M3 II-10 Air bubbled thru water by a :fritted dist er Fisher Milligan
,

gas washer
'

Krypton-85 Kr-85 St-6 Marine 111
.

trypton-05m tr-05m It-6 *
Erypton-81 Kr-07 6t-8 *
Krypton-SS Er 80 St t *
Renon 133 Ae-133 4t-4 *
Xenon-133m Ae-133m Il-1 *
Renon-135 Ne-135 ft-6 *
Aenon-135m Re-135m 3[-1 *
Renon-138 Re-138 St-7 * >*

lodine-131 1-131 tt-4 *
todine-133 1-133 St-e *
lodine-135 l-135 ft-7 *

i
lodine-131 1-131 St-14 Charcoal Filter. lodine 133 1-133 4t-14 *
lodine-135 1-135 St-13 *

'

Manganese-54 Mn-54 St-14 Particulate filter Paper '

tron St fe-59 St-14 *
1 Cobalt-58 Co 58 St-14 * *

Cobalt-60 Co-60 St-14 *
tint-65 In-65 9t-14 *

Strontim-St $r-89 ft-14 *
-

Strontium-90 $r-90 ft-14 *

Molybdenuin 99 Mo-99 ft-14 * '
*

tuthenium 103 tv-103 f t-14 *
Silver-110m At-110m St-14 **

Cesium-134 Cs-134 4t-14 *
Cesium-137 Cs-137 St-14 *

,

Ce rium-141 Ce-141 3[-14 * '

Cerium-144 -Ce-144 gt-14 *

r

. . __ _ _ _ _ L _ _ t: - __.-.L..--__.,_--.: -_.-,-- - . . . - . . . ,
*'"- ' ' - ' '
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I .

UNIT 2
Third Quarter Dose Report

| SIMiARY OF ttAXIMUM INDIVIDUAL DOSES FOR UNIT 2 FROM
i July 1, 1990 through September 30, 1990
t

| I 1 Estimated | | Location | % of I |,

| 1 | Applicable ! Dose i Age [ Dist Dir i Applicable | Limits (area) . |
| | Effluent 1 J3rgan I (area) | Group 1 (m) (toward) I Limit i 10 CFR 50 Appendix I |

| | | 1 I | Quarterly | Annual I Quarterly | Annual I
t i I I 1 | 1 | 1 | 1
' 1(1) Liquid 1 Total Body | 4.2E-4 i Adult i Receptor 1 i | 1.4E-2 1 --- i 3.0 |

|(2) Liquid i Bone i 7.1E-4 | Child | Receptor 1 I I 7.1E-3 | | 10.0 |
| | I I I I I I I I
I i l I I i i I | |
|(3) Noble Gas | Air Dose 1 0 | | | 1 0 I i 10.0 |
| | (9amma-arad) I | | | 1 I I I
i(4) Noble Gas I Air Dose | 0 1 I 1 | 0 | | 20.0 1

I I (beta-arad) | | 1 1 I i i |
|(5) Noble Gas | Total Body | 0 | All I i 1 0 | | 5.0 I
|(6) Noble Gas | Skin 1 0 | All | | 1 0 I i 15.0 I
I I I I I | 1 1 I I
I I I i | | 1 1 I I
1(7) Iodine & 1 Bone 1 4.2E-3 -| Teen 1 560 W | 1 2.8E-2 I i 15.0 |
| Particulatest I | | 1 1 I I I

SIMIARY OF MAXIMUM POPULATION DOSES FOR UNIT 2 FROM
July 1, 1990 through September 30, 1990

Estimated
Applicable Population Dose

Effluent Organ (person-res)

(8) Liquid Total Body 2.0E-3
(9) Liquid Bone 7.6E-3

. (10) Gaseous Total Body 1.1 E-2
'

(11) Gaseous Liver, Kidney 1.2E-2

.

% . . , w... - - . - . . , - ~ ,,,
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INTERPR'ETATION OF DOSE SUMMARY TABLE

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

A. Liquid (Individual)

The first two lines present the maximum hypothetical dose to an
individual. Presented are the whole body and crhtical organ doses. !

Calculations are performed on the four age groups and eight organ:
recommended in Regulatory Guide 1.109. The pathuyr considered for
THI-2 are drinking water, consumption of fish, and standing on the *

:

shoreline influenced by TMI effluents. The latter two pathways are I

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 j
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 i, ' .

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.

B. Gaseous (Individual)

There are seven major pathways considered in the dose calculations for
i

| 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.L

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 wasy

L 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, l

1

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 l
W sector. No other organ of any age group would have received a greater dose, i

C. Liquid and Gaseous (Pcpulation)

Lines 8 - 11 present the person-rem doses resulting from the liquid and gaseous
effluents. These dom are sumed over all pathways and the affected populations. -

The person-rem values from liquid effluents are based upon the population
encompassed within the region from the TM1 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 sumed 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.

|

. _ _-_--_ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _. . . - -


