ATTACHMENT 1
£312-91.2007

EXECUTIVE SUMMARY Page 1 of 2

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

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

Radiclogical releases from the plant are monitored by installed plant
radiation monitors which survey the plant stack for gaseous releases

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

Utilizing 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 liquid effluent data are used to calculate a maximm hypothetical
dose to an individual and a population dose from liquid 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public from consumption of water and fish withdrawn from the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 downstream of the plant is also calculated.

Dose calculations for liquid amd gaseous etrluents are performed using
a mathematical model which is based on the metrods defined by the U.S.
Nuclear Regulatory Cammission.

The maximum hypothetical doses are corservative overestimates of the
actual off site doses which are likely to occur. 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 it, bioclogical removal, or removal during processing
by water companies prior to distribution and consumption.
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Liquid discharges made during the reporting period July 1 through

September 30, 1990 consisted of 0.0002 curies of tritium, 0.00002
curies of cesiur137, and 0.000009 curies of strontium=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 edsting 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 effluer*s fram Three Mile Island Unit 2 was 0.00042 millirem.
The maximm hypothetical calculated dose to any organ of an individual
was 0.00071 millirem to the bane.

Airborne discharges made during this same time period consisted of 2.9
curies of tritium, 0.000003 curies of (s-137 and 0.00000004 curies of
strontium=-90, These quantities are also consistent witr the results
from previocus reporting periods. The maximum hypothetical calculated
organ dose to any individual due to gaseous effluents was about 0.0005
millirem to the liver of a child. The maximum hypothetical calculated

whole body dose to any individual due to gaseous effluents was 0,0005
m.

The total maximum hypothetical whole body dose received by any
individual from effluents from the Three Mile Island Nuclear Station
Unit 2 for the reporting period is 27,200 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 ould be received by the maximm hypothetical
individual are each less than 0.02 percent of the annual guidelines
established by the Nuclear Regulatory Comission.
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EFFLUENT SUMMARY
THREE MILE ISLAND UNIT 2 LIQUID ARD SAREOUS EFYLUENTS
(BUMMARY OF ALL RELEASES)

TYPE RFFVLUENT JRD QUARTER 1990

TOTAL
1. LIQUID EFFLUENTS: JULY AUGUST BEPTEMHER JRD QUARTER
A. FIBSION AND ACTIVATION PRODUCTS sensneanw susssnnns nesse s -essuesens

(MOT INCLUDING -3, GASES, ¢ ALPHA)
1. TOTAL RELEASE (Ci) 1.i4E-05 1.468-0% 7.568-06 3,358-05
2. CONMCENTRATION (uCl/oc) 3 S0K-12 4.438-12 2.056-12 3.288-12
B. TRITIUM

1. TOTAL RELEASE (Cl) 2.538-06 2.06EK-0% 1.56E- 04 1.80K-04
2. CONCENTRA™ION (uCi/ec) 1.08E-12 6,278-12 2R 1.76R- 11

C. DISSOLVED AND ENTRAINED GASES
1. TOTAL RELEASE (C1) <LLD <LLD <L <LlD
2. CONCENTRATION uCl/oc) N/A K/A N/A N/A

D. GROSS ALPHA ACTIVITY
1. TOTAL RELEASE (C1) <LLD <LiD <LLD <LLD

E. VULUME OF WASTE RELEASED
PRIOR TO DILUTION (LITERS) T.74E+04 6.57E+04 2.73E+04 1.70E+05

F. VOLUME OF DILUTION WATER J.26E+09 J. 29809 J.68E+ 08 1.02K+ 10
(FLOW TO RIVER IN LITERS
FROM NPDES REPORT)

G. NUMBER OF BATCH RELEASES 19 23 9 51



1990 URIT 2 LIQUID RADIONUCLIDE RELEASES BY ISOTOPE (C1)

RAD TONUCL IDE JuLY
FIRSION AND ACTIVATION PRODUCTS

{WOT INCLUDING ALPHA, H-) ¢ GASES <LLD
AG-110m <LLD
CR-144 <LLD
co-50 <LLD
€O~ 60 <LID
C8- 104 <LLD
c8-137 J47R- 06
-1 <Ll
6R 90 95K 06
TOTAL 14E-08
B3 53K-06

<LLD

<LLD

<LLD

<LLD

<LLD

<LLD

1.12E-0%

<L

J.I58-06

1.46F-05

2.068-05
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SEPTEMBER JRD QUARTER 1960
<LLD <Ll
<LLD <LLD
<LLD <LLD
<LLD <LLD
<LIb <LLD
<LLD <Ll
6.17E-06 2.,49K-0%
<LLD <LlD
1.39%-06 8.69E- 06
7.568-06 3.I5E-05
1.56E- 04 1.80K-04



11. GASEOUS EFFLUENTS:

A

r.

PIBSION AND ACTIVATION GASES
1. TOTAL RELEASE (Ci)
2. RELEAZE RATE (uCl/sec)

IODIRE 1)1 RELEASED (Ci)

. PARTICULATES WITH HALP-LIVES

>8 DAYS
1. TOTAL RELEASES (NOT
INCLUDING ALPHA) (C4)
2. RELEASE RATE (uCl/sec)
3. GROSS ALPHA RADIO-
ACTIVITY (C4)

TRITIUM
1. TOTAL RELEASE (C1)
2. RELEASE RATE (uCl/sec)
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EFVLUENT SUMMARY
THREE MILE ISLAND UNIT 2 LIQUID AXD GASEOUS EFFLUENTS
(BUMMARY OF ALL RELEASES)
JRD QUARTER 1990
TOTAL
JULY AvgusT SEPTEMBER " 3JRD QUARTER
<LLD <LLD <LLD <LLD
K/A N/A N/A N/A
<LLD <LLD <LLD <LLD
3,96E-08 3. 48E-06 <LLD 31.528-06
1.48R-08 1.30E-06 N/A 4. 438-07
<LiD <LLD <LLD <LLD
6.40E-01 7.128-01 1.53E+00 2.898+00
2.39E-01 2.66E-01 5.928-01 3.638-01
2.688+06 2.68E+06 2.59K+:086 7.95E+06
0 0 0 [

NUMBER OF BATCH RELEASES
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UNIT 2 = SBOUS RADICINUCLIDE RELEASES BY ISOTOPE (Ci)

.

RAD IONUCL IDE JULY AUGUST BEPTEMBEER JRD QUARTER 1990

FPISSION AND ACTIU *~ ™ GASES
KR-8% <LLD <LLD <LLD <LLD
TUTAL

PARTICULATES (HBALF-LIVES >8 DAYS)
c8-137 <LLD 3. 48E-06 <LLD 3. 48E-06
©s-134 <L <LLD <LLD <LLD
8R/Y-90 3.968-08 <LLD <D 3,96E-08
c-14 <LLD <LLD <LiD <LLD
8B-125 <LLD <LLD <LLD <LLD
0-60 <LlD <LLD <LiL <LLD
GROSS ALPEA <LLD <LLD <LLD <LLD
TOTAL (INCLUDING ALPEA) 3.968-08 3.488-06 <L 3.528-06
TOTAL (MINUS ALPHA) 3,96E-08 3. 48E-06 <LLD 3.528-06

TRITIUM (H-3) 6.408-01 7.128-01 1.538+00 2.898+00



ASSUMPTIONS :

) Hihidas

Gross Alphe
Gross Betp

Tritium

Krypton-B5
Kenon«131m
Xenon-133
Xenon-135

Chromium-81
Manganese-54
Cobalt-58
fron-5%
Cobalt=~62
Tinc~6%
Tirconium-95
Niobium-9§5
Molybdenum-99
Technetium-98m
$tlver-110m
Antimony=-125
Cesium-134
Cestum-13¢8
Cisium-12Y
Sarium-140
Lanthanum-140
Cerfum-14)
Cerium-144

Iodine-1M
lodine-133

Phosphorus-32
Iron-5%
Strontium«py
Strontium-90
6ross Alpha

-
8
H-3

Kr-gs
Xe-131m
Ke~133
Ke-135%

Cr-15Y
Mn-54
Co-58
Fe-5%
Co-60
In-bs
ir-§5
Wb-§5%
Po-$%
Te=98m
Ag-110m
$b-12%
Cs-134
Cs-136
Cs-137
Be-140
Lea-140
Ce-14)
Ce-144

1-1
1-133

P-32

Fe-55
Sr-gs
Sr-%0

TABLE Y

Sample volume « 1 Viter » 1000 cc
Sample counting time
Semple counted with & 25% Ge(L1) for Gamme Emitters

» 1000 sec

at-y
-8

a6

104
2t-5
-6
37

Ai-b
4L
4t
i1
bt-7
166
-7
ALY
-7
-7
(18]
k-7
8L~
af-7
8t~
166
-
5t-7
-6

-7
4f-7

-6
St-8
St-8
SL-8
E<Y
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alLZCC LLD HRILS

Counted with proporticna) counter
Counted with proporticna) counter

Counted wAth Yiguid scintillation
counter

These LLD values for 1iquid
sample analyses of gross alpha,
P32, Fe-55, Sr-B9, end Sr-90
&re the same s Unit Y which are
of fsite vendor LLD values.
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TXPICAL BASEOVS KFFIVENT LLD (Lover Limit of Petection) YALULS

ASSUMPTIORS :

13070PF

6ross Alphe
€ross Bete

Fritium

Krypton-B%
Krypton=-g5m
Krypton-8?
Krypton<gB
Xenon-133
Xenon=133m
Xenon-135%
Xenon«136m
Xenon-138

lodine-1))
lodine-133
logine-13%

fodine-1M
1odine~133
lodine~135

Manganese-~54
fron-59
Codbalt-58
Cobalt-b0
Tinc=b%
Strontiurm-p35
Strontium-90

Kolybdenum-9%
Ruthenium-103

Stlver-110m
Cestum-134
Cesfum-127

erfum-14)
erfum-144

::ID}O vo}unn suarinoiii)

mpie volume (Particulate & Charcoel Filter

Sampling Rate v
Sampling Time

Sample volume (tritium bubbled thry water)
Sampiing Rate
Sampling Time

Semple Counting Time:oc & W-3 w20min;

Sample Counters:

™R

Kr=B5
Kr=-Bsm
Kr-87
Kr-gg
Ke-123
Xe-133m
Xe-135
Ke-135m
Ke-138

1-10
1133
1-13%

1-10
1-133
1-13%

Pn-54
Fe-5%
Co-58
Co-60
In-b5
Sr-p%
$r-%0
Mo-9%
Ru-103
Ag-110m
Cs-134
Cs-107
Ce-14)
Ce-144

¥ emitters
o gr r

W3 Liquid Scintillation Counter

Aliee LLD

1640cc
$.%8ce
2 ¢fmoor §.6084cc/min
1 week or Y4 min
7.8685¢c¢
¥6cc/min
164 min

B «\0min; ¥ «1000se¢
25% 6e(LY)
Proportions) Counter

BRILS

1£-1% Par11¢u1nt: Filter Paper

=14
=10 Afr bubbled thry water by o
fritted disc or Fisher Milligen
905 washer

Si-6 Rarinelld
2(-8 .

bL-B
St-8
Af-B
-7
20-8
-7
| )

2i-8
-8
U~ ’

3E-14
4f-14
3-13 .

-4
BL-14
=14
$E-14
P-4
2E-14
2E-14
2f-14
2014
3E-14
4f-V4
-4
M-14
$i-14

Chcrsaa1 Filter

Pcrzzculnto filter Paper



Third Qu.rter Dise Report

TABLE 1

UNIT 7

SUMMARY OF MAXIMUM INDIVIDUAL ULOSES FOR UNIT 2 FROM
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July 1, 1990 through  September 30, 1990
! | Estimated | 1 Location | % of |
| Applicable | Dose | Age { Dist Dir | Applicable i Limits (mrem)
Effluent ! Organ | (mrem) | Group | (m) (toward) | Limit | 10 CFR 50 Appendix 1
i 1 i I | Quarterly  Annual | Quarterly | Annual
H | | | | | | |
(1) Liquid | Total Body | 4.2E-3 | Adult | Receptor 1 | -— | 1.4-2 | —— | 3.0
(7) Liquid | Bone 1 7.1E-4 | Child | Receptor 1 | — { 7.1E-3 | — 1 10.0
1 1 | | i 1 i i
| | | | I i | I
{(3) Noble Gas | Air Dose | 0 ! e = rad b —n | 4] i - | 10.0
| (gamma-mraa) | | | | | i !
1{4) Noble Gas | Air Dose i 0 | T P et o 1] | 0 i — | 20.0
| (beta-mrad) | | | | | I |
1{5) Noble Gas | Total Fody | 0 | ALl | — —~ 1 - | 0 | -_— | 5.0
1(6) Noble Cas | Skin | 0 i All | - -— 1 -— | 0 I -— I 15.0
| i | 1 1 1 i 1
| | | | | i | |
1(7) lodire & | Liver | 5.1E-4 i Child | 2000 SE | ro— | 3.4E-3 | s o t 15.0
1 i ! | i 1 I i

| Particulates

SUMMARY OF MAXIMUM POPULATION DOSES FOR UNIT 2 FROM

July 1, 1990

Effluent

(8) Liquid
(9) Liquid
(10) Gaseous

through September 306, 1990
Estimated
Applicable Population Dose
Organ {person-rem)
Total Body 2.0e-3
Bone 7.6E-3
fotal Body 1.0€E-2
Liver 1.1E-2

(11) Gaseous
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The lodines and Particulates section described in line 7 represenis the maximum
exposed organ due to 1oiine and particulates. This does not include any plume
exposure which is seperated out by linez 5 and 6. The doses presented in this
section sga’n reflect the maximum exposed orgen for the appropriste age group.

The third quarter 1990 fodines and particulates would have resulted in a maximum
dose 0 5.1E~4 mrem to the Tiver of a child residing 2000 meters from the site in
the SE sector. No other organ of any age group would have received a greater
dose.

Liguid and Gaseous (Population)

Lines 8 - 1] present the person-rem doses resulting from the liguid and gaseous
effluents. These doses are summed 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 TMI outfall extending down to the
Clesapeake 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 2.0£-3 person-rem, The maximum
critical organ population dose to the bone was 7.6€-3 person rem. Gaseous
effluents resulted in a whole body population Cose of 1.0E-2 person-rem. Maximum
organ population dose was 1.1E-2 person-rem iu the liver,



