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ATTACHMENT 1

Three Mile Island Nuclear Station Unit Two
Effluent and Off Site Dose Report
for the Period of Octobaer 1, 1991 through December 31, 1991

This report summarizes the radioactive liquid and gaseous releases
(effluents) froam Three Mile Island Unit Two and the calculated maximm
hypothetical radiation @posure to the public resulting from theoe
releases. This report covers the period of operation from October 1,
1991 ‘hrough December 31, 1991.

Raficlogical releases frmm the plant are monitored by installed plant
yadiation monitors which survey the plant stack for gaseous - “leases
and liquid discharges to the Pusquehanna River. These monitors and
associated sample analyses provide a means to accurately determine the
type and quantities of radicactive materials being released to the
environment .

Calculations of the maximm hypothetical dose to an individual and the
total population around Three Mile Island due to radicactive releases
from the plant are made utilizing envirormental conditicns existing at
the time of the release. Susquehanna River flow data are used t
calculate the maximm hypothetical doses to an individuzl and the
population downstream of TMI duwe to liquid releases. Actual or
"real-time” metecrvlogical data from an onsite tower is used to
detarmine the doses resulting from gaseous releases from the plant.
T™e use of real-time meteorological information pemits the
detemmination of both the direction in which the release traveled and
the dispersicu of radicactive matarial in the envi:.ment.

Utilizing gaseous effluent data and real-time meteorvlogy, the macimun
hypothetical dose to any individual and to the total population within
50 miles of the plant is calculated. Similarly, Susquehanna Piver flow
and  liguid efflueat data are used to calculate a maximum hypothetical
dose to an individual and a population dose from liquid effluents for
any chorvdine exposure down to the Chesapeake Bay. Exposure to the
public from consumption of water and fish withdrawn from the
Susquehaniaa River downstream of the plant is also calculated.

Dose calculations for liguid and gasecus effluents are performed using
2 mathematical model which is based on the methods defined by the U.8.
Nuclear Regulatory Commission.

The nacimm hypothetical doses are conservative overestimates of the
actual off site doses which are likely to occur. For example, the dose
does not take into consideration the removal of radioactive material
from the river water by precipitation of insoluble salts, absorption
onto river sedizent, biclogical removal, or removal during processing
by water companie< prior to distribution and consumption.
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Liquid discharges made during the reporti ° period October 1, 1991
through December 31, 1991 consisted of 9.1 32 ocuries of tritium,
0.00001 ocuries of cesium-137, and 0.000002 curies of strontium-90. The
gquantities of effiuvents are consistent with results of previous
quarters. The guantities of each radiomuclide released are actually up
to 1 million times smaller than the normal existing envirormental
guantities that flowed past the plant during the same time period.

During the reporting period October 1, 1991 tiorough Dacemder 311, 1991,
the maximm hypothetical calculated whole body dose to an individual
due to liquid effluents from Three Mile Isiand Unit Two was 0.0002
millirem. 108 maximm hypothetical cslculated dose to any organ of an
individual was 0.0003 millirem to the bone.

Alrborne discharges made during this same time period consisted of 104
curies of tritium, 0©.000005 curies of cesiun-137, 0.00001 curies of
strontium-90, and 0.00002 curies of carbon-14. These gquantities are
primarily Aue to releases from the evaporstion of TMI-2 Accident
Generated Water. The maximm hypothetical calculated organ dose to any
individual due to gaseous effluents was about 0.06 millirem to the
whole body. The maximum hypothetical calculated whole body dose to any
indivi® 'y due to gaseous effluents was 0.06 mrem.

The total maximm hypothetical whole body dose of 0.06 mrem received by
any individual from effiuents from the Three Mile Island Nuclear
Station Unit 2 for the reporting period is 1200 times lover than the
dose the average individual in the Three Mile Island area receives frm
natural background and raden during the same time period. Natural
background averages about 25 wrillirem whole body per quarter in the
Three Mile Island area. In addition, sverage eguivalent dose to the
whole body from natural rafon is about 50 millirem per guarter.

The doses which ocould be received by the maximm hypothetical
individual are each less than 0.5 percent of the annual guidelines
establishad by the Nuclear Regulatory Camaission.
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1Y, GASROUS EFFLUENTS!
A, FISSIOE AND ACTIVAYTION QuaEr
1. TOPAL RELEASK (01
2. RELEASE RATE (uC!/sec)

B. JODIRE 131 RELEASED (C1)

C. PARTICULATES WITH HALY - LIVES
»*8 DAYS
1. TOTAL RELEASES (NOT
INCLUDING ALPEHA) (C1)
1. RELEBASE RATR (uCi/mec)
3. GRISS ALPHA RADIC-
ACLIVITY (C})

D. TRITIUM
L. TOTAL RELEANE (C1)
. RELEASE RATR (uCl/nec)

E. SROOMDS (® PERIOD REPORITED

F. NUMBER OF BATCH RELEASSS

ATTACHMENT 2
€312-92-2020

Page 3 ot 4

BFPLUENT SUMMARY
THRKE MOLE I1SLAND UNIT 2 LIQUID AND GASROUS KFYLUENTS
(BUMMARY OF ALL RELEASES )

4TH QUARTER 1991
TUTAL
QOTORER ROVEMEER DECRMAER 4% QUARITKR
T - A e . R e e
CLiP <L\ <Llp <LLD
R/A L) LB L S
<LlD <L <LLD < LD
1.82%-0% 9, 798-0¢ 1.278-0% 4.078-0%
6. THE- 08 3. 1HE- 0% 4.75% 0L 5.128-06
<LLD “LiD <LiD <LiD
31.06K+01 2.068+01 $.308+01 1.04K+02
1.1458+00 7,958+ 00 1. 98K+ 01 1.J1E+Q1
7.68K106 2.59R+06 i 0BR 00 7.95K+06
4] 0 4] Q0
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INTERPRETATION OF DOSE SUMMARY TABLE

The Dose Summary Table presents tre maximum hypothetical doses to an
individual and the general popuiation resulting from the release ot
gageous and ligquid effluen.s from TMI-2 during the fourth guarter
reporting period of 1991.

A.

Liguid !:individual)

Tre first two lines present the maximum hypothetical dose to
an individual. Presented are the whole body and critical
organ doses. Calculations are performed on the four age
groups and eight organs recommended in Regulatory Guide
1.109. The pathways considered for TMI-2 are consumption of
drinking water and flsh 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
T™I. The " eceptor” would be that individual who consumes
water from the 3usquehanna River and fish residing in the
plant dischargye, while occupying an area of shoreline
influenced by ithe plant discharge.

For the fourth guarter of 1991 the -alculated maximum whole
body dose received by anyone wou!" nave been 1.87E-4 mrem to
an adult. Similarly, the maximum oryar dose would have been
3.02E-4 mrem to the bone of a child.

Gaseous (Individual)

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

Lines 3 and 4 present th> maximum gamma and beta plume
exposure, respectively, from .oble gases at or beyond the
site boundary. Direct noble gas plume dose to the total
body and skin of an individual is shown on lines 5 and 6,
respectiv.'y. Because there were no noble gases released
during the chLird guarter, the plume exposures (iines 3 and
4) and plume doses (lines 5 and 6) are zero.

The ledines and Particulates section described in line 7
reprerents the maximum exposed organ due to jfodine,
rarticulates, and tritium. The dose presented in this
sect’un again reflects the maximum exposed organ for the
appropriate age group.
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The fourth gquarter 1991 iodines and particulates would have
resulted in a maximum doses of 6,18E-2 mrem to the lung ot a
teen residing 700 meters from the site in the E sector. The
maximum total body dose as a result of lodines and
particulates was 6.18E-2 mrem to a teen residing 700 meters
from the site in the E sector. No other organ of any age
group would have received a greater dose.

Liguid and Gaseous (Population)

Lines 8 - 11 present the person-rem doses resulting from the
liquid and gaseous effluents. Th 0808 are summed over all
pathways and the affected populations. The person-rem doges
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 for doses 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 fourth quarter
of 1991, liguid effluents resulted in a whole body population
dose of 1.20E-3 person-rem, The maximum critical organ
population dose was 4.39E-3 person rem to the bone. Gaseous
effluents resulted in a whole body population dose of 2.80E-1
person-rem. The maximum organ population dose was 2.80E-1
person-rem to the liver, lung, thyroid, kidney, and GI tract.
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H EFFLUENT AND WASTE DISPOCAL BEMI ANNUAL REPCHT
| July 1, 1991 to December 31, 1991
=t _ BUPPLEMENTAL INFORMATION

P —— e -

| PACIITY: TMI Unit 2 (ALl Release Points) LICENSEE: DPR-73-320

1. Regulatory Limits:
a. rgﬁ: and activation gages:

b
hl.l.t~11vn > £ tal Tech b
ma Effluents g . - Ly e

2. Marimm Permissible Concentrations:
Provide the MPC's used in determining allowable release rates or concentrations.
&, P un aa sctivation gaseo:
b, Iod 10CFR, Part 20, N\ppendix B
Q. J.atau, mz-um 8 Aays:
d. Ligquid effl

3. Average Enargy:

Provide the average (El of the radiomuclide mixture in veleases of fission
and activation gases, if licable - N/A

4. Measurements and Approximations of 'otal Radicaccivity:

cmimgie Lzt

e R R L L RS S o rdtpaceiviey o

b m and activation gases: ﬁi , Liquid Scintillation

¢, Particulates: , Gas Flow Proporticonal,
4. Liquid Effluents: ) Bpectrametry, Liquid Scintillation

5. bBatch Reloases:
Provi fo information relating batch releases of radicactive
mutg:ll% lm gaseous ~ffluents.

) 1991 1991
A. Liquid art 4th Quarter
1. Mzxaber hntah relosasas: 38 21
2. : for beteh releases:
1. od for a batch release:
4. od for batch releases: % %
s. od for a ht release:
6. om of
ru.no or ntﬂumt owing stream: N/A N/A
B. Gaseous: 3rd Quarter 4th Quarter
1. m f batch releases: 0 0
2. To% period for batch releases N
3 Hnin- &: od for a batch m
4. or a batch relesses ,@
s. ad tor a batch release A
6. Ao Releases:
A. quid:
1. Number of relsases: None Hone
2. Total activity releasaed: N/A N/R
B. Gaseous:
1. Mamber of alm: None None
2. Total activity released: N/A N/

N/A = not applicable
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TARLE A
EFFLUEFT AFD WASTE DISPOSAL SEMIAMNUAL REPONT

LIQUTD RFFLUKIITS SUMMATION OF ALL RELEASES

A, FIBAION AND ACTIVATION FRODICTY

1. TUTAL RELEABES (ROT INCLUDING
TRITIUN, GASKS, ALPHA)

2. AVERANGE DILUTED CORCENTRAT [ON
DURING PERIOG

3. PERCENT OF APPLICAHLE LimiT

. TRITIUN

1. TOTAL RELRASK

2. AVERAGE DILUTED CONCRNTRATION
LURING PERIOD

3, FERCRNT OF AFPLICANLE LIMIT

C. DIBSOLVED AND ENTNAINED GAGES

1. [OTAL HELEASS

V. AVERAGE DILUTRED CONCENTRATION
DURING PERIOD

3. PERCENT OF APPLICAMLE LIMIT

D, GROSS ALPEA ACTIVITY

1. TUTAL NRLEASE

£. VOLUME OF WASTR RELEASKD
(PRIOR TO OILUTION)

F. VOLME OF DILUTION WATER USKD

ci

wCi/ml

1

uCi/ml

o2 |

ci

litare

iters

1991
LD QUARTIN

-

1.578-0%

LodaR-12

o

1.768-0)

1.8678-10

<LWD

<LLD

<LLD

LD

1.078+0%

1.06K+10

ATTACHMENT 5
C312-92-202
Page 4 of Y

199 BAT. TOUTAL
ATH QUARTEN KIROR %
R ae . L P

1.61K-0% v/ 808

BARED OM 8-S
uCi/ml (Cn-137)

1. JOK-12

o8
1.78%-04 /- 60N
BANKD N JE- 3
1.400~11 uwi/ed (B-))
0N

<l1d o/ G0N

<LLD

<LLD

LLD +/ o 268
5.808+0¢ s/~ A%
1.24R+10 /- 108
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TABLE iB
EFF URNT AND WA'TR POSAL SEMIANNUAL REPORT

LIQUTID KFFLURNTS

CUB FINUCUS MUOK BATCH MODE

NUCLLDER 1991 1991 1991 1991
FXLEAS KD uRIT IR QUA RTHR ATE QUARTRR ¥ QUARTER ATH QUARTER
- - . —— - R T L - —— e
WPRONT TUW - 89 o4 <LLD <14
ATROMTTUN - 90 3 1.17% 06 2. 38K -06
CREIUM- 104 e1 LD <140
CRATUM-137 ¢4 1,408 -0% 1.378-0%
LODINE- 131 ci <LLD <D
COBALT - 58 of <LLD <LLD
COBALT - 60 o1 “LLD “ 14D

| TRON- 59 [ <D <LLD

: LINC-£5 o1 <1LD 1.0

| MANAGANESE 54 [ <LLD <LLD
CHROMIUM- 5 | el <LLD <D

: ZIRCONTUM- KIOB1UM- 95 41 <LLD <LLD

; MOLYBDENUM - 59 1 <LLD “L1D

i TECHNKETT UM - 9% ot <110 <1LD

|

: BARIUM - LANTHARIM - | 40 ¢l <LLD <LLD

| CRRIUM- 141 el <LLD <LLD

t CTHER (BVBCIFY) ci

|

|
UNTDENTIFIED c1 <Lld <1LD
TUTAL VOR VERIOD ¢t 1.548-05 1.618-08

|

| KRWOR-11) ¢l <ILLD <LLD

HEWOW- 135 ci <LLD <LLD
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TMI-2 EFFLUENT & WASTE DISPOSAL SEMI-ANNUAL REPORI

July 1. 1991 through December 31, 1991

Al.a - Material Shipped as Follows:

Three (3) Steei Linevs at 170 Ft.° Bach
Twe {2) Medium Polv Hics at 38.3 Ft* Fach

fwa  (2) EA-50 High Integrity, Containers - 49.% Ft.° Each

*One (1) Steel Liner at 105 Ft < Fach

Hundred and Forty Three (241) Stee] Drums at 7.5 Fr Fach

_a«ghty Nine (89) Steel Boxes at 92 Ft.* rTach
“Ten (10) Steel Drums at 7.5 Ft."Bach |
ss5even (7) Medium Poly Hics at 38.3 Ft.* Each

fne (1) S*eel Liner at 50 Ft.-

Table A.3.a

No. of § ent s Mode ol Transportation Destinarion
Two (2) Shipment Tractor = Cask (NuPac 14/1904)U, §. Fecology = Hanford
fwo (2) Shipment fractor = Cask (%=-82B) Chem=Nuclear - Barnwell
. One (1) Shipment Tractor - Cask (Ch. 21-300) Chem=huclear - Rarnwell
fable A % b
No. of Shipments vmode of Transportation Destination
#Pive (5) Shipments Tractor - Flatbed Seientific Ecology Group
Oak Ridge. TN
Three (3) Shipmenis Tractor = Closed Van U, §. Ecolopy, Hanfou:d
Two (2) Shipments Tractor - Cask (CNS 21-300°" Chem=Nuclear - Barnwell
One (1) Shipment Tractor - Flathed '.§. Ecology =~ Hanford

*Material Sent to a Wagte Proce sor for Valume Feduction

P ———
e A e e ] e L
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TABLE 1
TYPICAL LIQUID EFFLUENT LLD (Lower Limit of Detection) VALUES

ASSUMPTIONS Sample volume « 1 liter = 1000 cc
Sampie counting time = 1000 sec
Sample counted vth a 25% Ge(Ll) for Gamma Emitters

ISQTOPE YClee LI D NOTES

Gross Alpha a 4E-9 Counted with proportional counter

Gross Beta f 7E-8 Counted with proportional counter

Tritiur, H-3 4E-6 Counted with liquid scintillation counter
35 <r-85 1E-4

Xenon-131m Xe-131m 2E-5

Xenon-133 Xe-133 1 E-6

Xenon-135 Xe-136 JE-7

Chromium-51 Cr-51 3E-6

Manganese- 54 Mn-54 4E-7

Cobalt-58 Co-58 4E-7

Iron-58 Fe-54 9€E-7

Cobalt-60 Co-60 6E-7

Zinc-65 2n-65 1E-6

Zirconium- 95 2r-95 7E-7

Niobium -85 Nb-95 4F-7

Molybdenum- 99 Mo-99 3E-7

Technetium-89m T¢~-99M JE-7

Sitver-110m Ag- 110n: 6E-7

Antimony - 126 Sh-128 R

Cesium-134 Cs-134 5E-7

Cesium-136 Cs-136 4E-7

Cesium-137 Cs-137 §5 E-7

Barium-140 Ba-14) 1E-8

Lanthanum-- 140 La-140 7E-7

Cerlum--141 Ce 141 S$E-7

Cerium--144 Ce-144 3E-6

lodine-131 =131 3 E-7

lodine-133 =133 4E-7

Phospharus-32 P-32 1E.6 These LLD values for hiquid sample

iron-55 Fe 58 5E-8 analyses of gross alpna, P-32, Fe-55,

Strontium -89 Sr-89 S5E-8 Sr-89, and Sr-90 are the same as

Strontium-90 Sr-90 SE-8 Unit 1 which are offsite vendor LLD

Gioss Alpha a 1 E-7 values.
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TABLE 2

TYPICAL GASEOUS EFFLUENT LLD (Lower Limif o1 Detection) VALUES

ASSUMPTIONS  Sampie voli~= ‘Marinelli)

ISQTOPE

Gross Alpha
Gross Beta

Tritum

Krypton -85
Krypton-85m
Krypton-87
Krypton--88
Xenon-133
Xenon-133m
Xenon-135
Xenon-1356m
Xenon-138
lodine--131
lodine-133
lodine-135

loding-131
ladine-133
lodine-135

Manganes: -54
lron-59
Cobalt-58
Cobait-60
Zinc- 65
Strontium -8
Strontium-90

Molybdenum--99
Ruthenium-103

Silver-110m
Cusiun-134
Cesium-137
Cerium-141

Cerium- 144

1 e o g WY (A

1640cc
Sample vo - Carticulate & Charcoa! Filtars) 5 TEBcC
Sample 2 ofm or 5.66E4cc/min
Samp’» 1 week or 1E4 min
Sample vo..me (tritium bubbled thry waler) 7 56E5¢cc
Sample Rate 750¢/min
Sample Time 1E4 min
Sample Counting Time. a & H-3=2¢ min, B=10 min, y=1000 sec
Sample Counters: y emitlers 25% Ge(li)
aor Proportional Counter
H-3 Liquid Scintillation Counter
pCree LLD NOTES
a 1 E«15 Pariiculate Filter Paper
[§] 1E-14 "
H-3 1 E-10 Air bubbled thru waler by a
fritted disc or Fisher Milligan
gas washer
Kr-85 5E-6 Mannelll
Kr-85m 2E-8 2
Kr-87 6E-8 8
Kr-88 5E-8 :
Xe-133 4F-8 L
Xe-133m 1E-7 8
Xe-135 2E-8 ;
Xe-135m 3E-T .
Xe-138 JE-7 *
131 2E-8 y
1-133 JE-B -
1-135 2E-7 N
=13 JE-14 Chiicoal Filter
=133 4E-14 "
=138 3E-13 :
Mn-54 Jk-14 Particulate filter paper
Fe-59 8E-14 .
Co-ud JE-14 .
Co-60 5E-14 .
Zn-65 9E-14 3
Sr-89 2E-14 .
Sr-90 2 E-14 ’
Mo-99 2E-14 B
Ru-103 2E-14 "
Ag-1:0m 3E-14 X
Cs-134 4E-14 "
Cs-137 3 E-14
Ce-141 AE-14 ‘.
Ce-144 g9E-14 _

PR —



