EXECUTIVE SUMMARY
Three Mile Island Nuclear Station Unit 1
Effluent and Offsite Dose Report
for the Period of Jenuary 1, 1988 to June 30, 1988

This report summarizes the radfoactive 1iquid and gaseous releases (effluents)
from Three Mile Island Unit 1 and the calculated maximum hypothetical
radiation exposure to the public resulting from these releases. This report
covers the period of operatinn from January 1 to June 30, 1988,

Radiological releases from the plant are monitored by installed plant menitors
sampling the plant stack for gaseous releases and 1iquid monitors for
discharges to the Susquehanna River. These monitors and sample analyses
provide a means for accurate determination of the type and quantities of
radioactive materials being released to the environment.

Calculations of the maximum hypothetica® 4ise to an individual and the total
populaticon around Three Mile Island due to radioactive releases from the plant
are made utilizing environmental conditions that existed at the time of the
release. Susquehanna River flow data are used to calculate the maximum
hypothetical doses to an individual and the population duwnstream of TMI due
to 1iquid releases. Actual or "real-time" meteorological data from an onsite
tower is used to determine the doses resulting from gaseous releases from :he
plant. The use of real-time meteorological information permits the
determination of both the direction in which the release traveled and the
dispersion of radioactive material in the environment,

Utilizin? gaseous effluent data and real-time meteorology the maximum
hypothetical dose to any individual and to the total population within 50
miles of the plant is calculated. Similarly, Susquehanna River flow and
1iquid affluent data are used to calculate a maximum hypothetical dose to an
fndividual and a population dose from 1iquid effluents for any shoreline
exposure down to the Chesapeake Bay. Exposure to the public from consumption
of water and fish withdrawn from the Susquehanna River downsiream of the plant
is also calculated,

Dose calculations for 1iquid 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 actua)
offsite doses which are 1ikely to occur. For example, the dose does not take
fnto consideration the removal of radioacti ve material from the river water by
precipitation of insoluble salts, absorption onto river sediment, biological
removal, or removal during processing by water companies prior to distribution
and consumption,



Liquid discharges made during the reporting period January 1 to June 30, 1988
consisted of 211 curfes of tritium, 0,060 curies of noble gases (predominantly
Xe-133), and 0,012 curies of other beta and gamma emitters, predominantly
Co-58. The quantities of effluents are similar to average semiannual releases
from previous Unit 1 operations.

Ouring the reporting period January 1 to June 30, 1988, the max{imum
hypothetical calculated whole body dose to an individual due to 1iquid
effluents from Three Mile Island Unit 1 was 0.052 mrem. The maximum
hypofhct1ca1 calculated dose to any organ of an individual was 0,075 mrem to
the liver,

Afrborne discharges made during this same time perfod consisted of 4.2 curies
of tritium, 927 curfes of noble gases, and 0.00031 curies of fodines and no
particulates. These releases are less than average semfannual releases from
previous Unft 1 operation,

The maximum hypothetical calculated dose to any individual from nobie gases
was 0.047 mrem to the skin and 0.017 mrem to the whole body. Airborne {odine
is calcu):ted to produce 0.034 mrem to the thyrnid of the maximum hypothetical
fndividual,

The total maximum hypothetical whole body dose of 0.069 mrem, recefved by any
individual from effluents from Lhe TMI-) for the reporting period is 720 times
lower than the doses the average individual in the area of TMI-1 receives from
natural background during the same time period. Natura! background averaqes
about 50 mrem whole body semiannually in the TMI-1 area. In addition, average
equivalent dose to the lung from natural radon for the same period 1s about 50
mrew per quarter. The calculated total whoi2 body population dose from all
plant releases is 1.5 person-rem. This is 73000 times )ower than the dose
attributed to natural background radiation for the reporting period. The
doses which could be recefved by the maximum hypothetical individual are each
less than 2% of the annual 1imits estadb)ished by the Nuclear Regulatory
Commissfon 1n Appendix I of 10 CFR 50,
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T™I-1l January 1, 1988 through June 30, 1988

TABLE 3A

EFFLUENT AND WASTE D1SPOCAL SEMIANNUAL REPORT
SOLID WASTE AND IRRADIATED FUXL SHIPMENTS

A. Solid Qastc shipped off-site for burial or disposal (not irradiated fuel)

6 month E T. TOTAL
| 1. Type of waste ’ UNIT EROR g
a. Spent. resins, filter sludges, n L&,005 m?
C4 923 (4 5%
b. Dry compressible waste, contaminated =
—ent : & _C4 N/A N/A
. "3 b |
€. irradiatec componeits, contro. - N/A /A
oo bl S1L... i
d. Other (describe) Ci N/A N/A
2. Estinmate of major nuclide
sougogi;;on (bv tvpe of vaste)
'iﬂ:"v 'Q‘
< ‘.l”' !
Ni63 7.3972
X 2
2
5
2
(- = 4
- -
—-
4
3
‘A—L l
2
2
3. Solid Waste Disposition
Number of Shipments Mode of Transpor.ation Pestination
AL Shirments Iractor - Flatbea Hanford-Richland, WA
B. Irradiated Fuel Shipments (Disposition)
Sumber of Shipments Mode of Transportation Destination
BA

*Shipped us Follows:

€ Steel Liners 170 Ft.? each

3 Steel Liners 178 Ft.? each (Solidified with Cement

All Shipments were Exclusive Use - LSA




INTERPRETATION OF DOSE SUMMARY TABLE

The Dose Summary Table presents the maximum hypothetical doses %o an
individual and the general population resylting from the release of gaseous
and 1iquid effluents from TMI-1 during the first half renorting period of 1988,

A. Liquid (Individua))

The first two 1ines present the maximum hypothetical dose to an
individual, Presented are the whnle body and critical organ doses.
Calculations are performed on the four cg; groups ana efght organs
recommended in Regulatory Guide 1.109, e pathways considered for TMI-)
are drinking water, irrigated cow milk, ‘rrigated ycat milk, frrigated
beef, consumption of fish, and standing or the shoreline influenced by
TMI effluents. The latter two pathways are considered to be the primary
recreational activities associated with the Susquehinna River in the
vicinity of TMI, The irrigation pathways apply to the scwage sludge.
The "receptor” would be that individual wnc consumes water from the
Susquehanna River and fish res1d1n? fn the plant discharge, while
occupying an area of shoreline influenced by the plant discharge and
consuming the milk and beef fed irrigated vegetation,

After calculating the doses to all age groups for all eight organs
resuli* g form the three pathways described above, the Dose Summary Table
presents the maximum whole body dose and affected age group along with
the organ and associated age group that received the largest dose,

For the first half of 1988 the calculated maximum whole body dose
received by anyone would have been 0,052 mrem to an adult, Similarly,
the maximum organ dose would have been 0.075 mrem to the liver of a
teenager,

B. Gaseous (Individual)

There are seven major pathways considered in the dose calculations for
aseous 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 notatfon of "air dose” is interpreted to mear [hat these

doses are not to an individual, but are considered t - & aximum dose
that would have occurred at o~ beyond the site bounc * o Jose
Summary Table presents the distance in meters to the 1o ..~ 1in the

affected sector (compass point) where the theoratical max, . i plume
exposure occurred. It should be noted that real-time meteorology was
used in all dose calculatiors for gaseous effluents, Lines 5 and 6
present the dose which cou'd actually be received by an individual frem
the noble gas effluents for the first half of 1988, The calculated
maximum whole body dose re.eived by anyone from noble gases would have
boon70.017 mrem. Similarly, the maximur. dose to the skin would have been
0.047 mren,




The fodines and particulates section described in 1ine 7 represents the
maximum exposed organ due to fodine and particulates. This does not
include any whole body plume exposure which would be separated out by
1ines 5 and 6. The doses presented in this section again reflect the
maximum exposed organ for the appropriate age group.

The first half 1988 fodines and particulates would have resulted in a
maximum dose of 0,034 mrem to the thyroid of an infant residing 2700
meters from the .ite in the WSW sector. No other organ of any ane group
wouid have received a greater dose.

Liquid and Gaseous (Population)

Lines 8 - 11 present the person-rem doses resulting from the 1iquid and
gaseous effluents, These doses are summed over all pathways and the
affected populations. Liquid person-rem is based upon the population
encompassed within the regfon from the TMI outfall extending down to the
Chesapeake Bay. The person-rem for gaseous effluents are base: upon the
180 population and consider the population out to a distance of 50 miles
around TMI, Population doses are summed over al) discances and sectors
to give an aggreg:te dose,

Based upon the calculations performed for the first half of 1988, 1iquid
effluents resulted in a whole body populatior dose of 1.3 person-rem,
The maximum critical organ population dose to the thyrofd was 1.4
person-rem. Gaseous effluents resulted in a whole body population dose
of 0.17 person-rem, Maximum critical organ population dose to the skin
was 0,56 person-rem,




TABLE 1
UNIT 1

First Ha'” 1988 Dose Report

SUMARY OF N XIMUM INDIVIDUAL DOSES <OR U'T 1 FROM
Ju - 30, 1988

January 1, 1988 through

Particu. .tes|

Infant | 270C
|

A || T Estimated | T Location H T of T Technical”

L | Applicable | Dose | Age | Dist Dir | Applicable i Specification

| Eif ent | _Organ | (mren) | Goup | (m) (tuward) | Limit Limits (mrem)

: lf : } { {Qﬂruﬂ, T'W_r@amr }M‘l

1) - id | Total 3ody | 0.0¢" | Adult | Receptor ) | 3.4 I 1.7 | 1.5 | 3.0

12 Ly »44) ; Liver : 0.’ : Teen : Receptor ) I 1.5 : 0.7% | 5.0 I 10.0

| | | |

| I T | I | I I I

““3) Noble Gas | Air Dose | 0.0 | - | 295 N | 2.0 | 1.0 | 5.0 | 10.0
| (gamma-mrad) | | | | | | |

,(0) Neble Gas | Air Nose I 0.3 | -— I 395 ] | 3.0 I 1.5 | 10.0 { 20.0

| | (beta-mrad | | ! | | | |

1(5) Noble Gas | Total Body | 0.01. | All | 000 N | —— I 0.33 | - | e

:(6) Noble Gas : Skin : 0.047 : Al : 1000 N ! - : 0.3 : -— : -—

| T 1 I M | T 3 T

1(7) lodine & | Thyroid | 0.034 : WSW | 0.46 : 0.23 : 1.5 : 15.0

E.. | !

SUMNARY OF MAXIMUM POPULATICA DOSES FOR UNIT 1 FROM
1988  through June 30, 1988

January 1,

_ Effluen®

(8) Liquid
(9) Liquid
(10) Gaseus
{(17) Gaseous

Applicable
__Organ

Total Body
Thyroid
Total Bedy
Skin

Estimated
Population Dose
{person-rem)

3
4

17

56
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