Docket No. 50-286

JUL 14 1972

& et Fie”

ENVIRON, FILE (NEPA)

D. Muller, Assistant Director for Reactor Projects
Directorate of Licensing
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Plant Name - Indian Point Nuclear Generating Plant, Unit 3
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Docket number -~ 50-286

Responsible Branch - Environmental Projects Branch #1
Project Leader —~ M. J. Oestmann

Requested completion date - not available

Description of response ~ Radwaste Section for ES

Review status — Completed

In response to your request, we have prepared and attached to this memo
the Radwaste Section for Indian Point Nuclear Generating Plant, Unit 3.
The numerical source terms were transmitted to you informally on May 15,
1972,

It is noted that information regarding Indian Point Units 1 and 2 is also
included. The source terms for Unit 1 are based on 1971 operating
experience. The source terms for Unit 2 are assumed to be the same as
calculated for Unit 3, since these units have similar reactors and waste
management systems. The radioactivity releases based on the operating
experience for Unit 2 in 1971 supports our calculated values.

The source terms were prepared by W. K. Eister, Effluent Treatment
Systems Branch, from data supplied by ORNL. The principal assumptions
used are documented in the writeup, other assumptions are those trans-
mitted to H. R. Denton, Assistant Director for Site Safety, by memo of
May 25, 1972.
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RADWASTE SECTIONS FOR ENVIRONMENTAL STATEMENT
INDIAN POINT NUCLEAR GENERATING PLANT UNIT NO. 3

3.5 Radiocactive Waste

The operation of Indian Point Nuclear Generating Plant Unit 3 will
result in the production of radioactive fission.products, the bulk
of which will remain within the cladding of the fuel rods. Small
amounts of these fission products will escape from the fuel cladding
into the primary coolant. In addition, some radioactive materials
will be produced as a result of neutron activation of corrosion
products in the coolant. Some of these materials in low concentra-
tions may be released in liquids to the Hudson River or released
into the atmosphere as gases under controlled conditions after
appropriate treatment, sampling and monitoring. The radioactivity
that may be releésed'dﬁring operation of the Plant at full poﬁer
will be in accordance with the Commission's regulations, és set

forth in 10 CFR Part 20 and 10 CFR Part 50.

At the Indian Point Nuclear Generating Plant, Units 1 and 2 are no&l
in operation. Each unit has independent waste handling and treat-
ment facilities except for a‘common 1aundry‘facility provided by
Unit 1. Modifications, scheduled by the applicaﬁt to be operating

by June 1973, will provide for the treatment of the steam generator

blowdown from Units 1, 2 and 3 at Unit 1. The waste handling and
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treatment systems for Unit 1 are described in the applicant's Hazards
Summary Report for Unit 1 dated January'l960 and supplement dated
August 1960 and Ln the AEC Draft Environmental Statement for Unit 2
dated Aéril 13, 1972. The waste handling and treatment systems
installed in Unit 2 are described in the applicant's Final Facility
Description and Safety Analysis Report and supplements dated

September 9, and October 15, 1971.

vTﬁe radicactive waste handling and treatment systems for the Indian
Point Nuclear Generating Unit 3 are described in the Final Safety
Analysis Report and the applicant;s Environmental Report dated
June 14, 1971, and Supplementbl daﬁed December 8, 1971. These
systems are designed to collect and process the liquid, gaseous and
solid wastes that might contain radiocactive materials. Unit 3 will
have séparate radioactive waste hanaling and treatment facilities
except for steam generator blowdown and laundry services which will
be provided by Unit 1. The principal conditions and assumptions
ugsed in determining the releases of radioactivity from Unit 3 are
gummarized in Table 3.5.1 and 2, and were based on the systems as
described in the following paragraphs and on experience with similar
.operating PWR's. The waste treatment facilities for Unit 3 are

similar in all respects to those provided for Indian Point Unit 2.



3.5.1 Liquid Wastes

The liquid radioactive waste treatment systems for Unit 3 will pro-
vide for boron recycle and waste disposal. In addition, the steam
generator blowdown will be routed to the modified blowdown purifica-

tion system installed in Unit 1 as shown in Figure 3.5-1.

The boron recycle system is part of the chemical and volume control
system (CVCS). The CVCS will also continuously process a portion of
the primary reactor coolént to remove fission and corrosion products.
.This coolant cleanup system will use non-regenerable deep'mixed bed

-

demineralizers.

Periodically a portion of the let down stream will be processed
through a cation demineralizer for removal of lithium and ceéium.
Near the end of the fuel cycle; anion demineralization following
mixed bed demineralization will be used to remove the boron from the
reactor coolant. After demineralization the effluent will be sprayed
into the volume control tank to adjust the hydrogen coﬁcentration and
then pumped back to the reactor coolant loop for reuse. During cold
shutdowns and'refueling, the‘fissioﬁ'gases will be sfripped from the-
coolant in the volume control fank and sent to gaseous wéste treat-
ment system. We assuﬁed that no liquid wastes will be released from

this system.
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The borQn recycle subsystem will adjust the boron conditions as
fequired for reactor operation. A portion of the reactor coolant
will be iﬁtermittently letdown to the holdup tank. Batches will
be procéssed by cation demineralizatiqn, filtration, gas stripping
and evaporation. The condensate from the evaporator will be pro-
cessed tand routed to the ménitoring tanks. After sampling and
analysis the waste will be either recycled through an anion
demineralizer for additional treatmént returned to the reactor
coolant system fér reuse or released to the condenser circulating
water duct. The boron concentrate from the evaporator will

either be recycled to thé reactor coolant system or pumped to the
solid waste system and packaged as solid waste. In our analysis
we assumed that 107 of the condensate will be feleased through

the condensate circulating water duct to the Hudson River and that

90% will be returned to the plant for reuse.

The liquid waste treatment system will process the equipment floor
drains, laboratory and sampling drains, demineralizer regenerant
and decontamination solutions. These waste will be collected in
» the waste holdup tank and batched processed through a filter and
a 2-gpm evaporator. The condensate will be collected in the waste

condensate tanks and recycled if required. After sampling and
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analysis the condensate will be released to the condenser circulating

water duct. The evaporator concentrate will be sent to solid waste.

The steam generator blowdown from Unit 3 will be processed through
Unit 1 Steam Generator Purification'System. The system will consist
of a flash tank, condenser and mixed bed deminefalizer. Effluent
will be released to the condenser circulating water duct. The steam
and noncondensibles from the flash tank will be routed to the main
condenser in Unit 1. The discharge line to the water duct will_be

monitored.

The turbine building drains will be dischargéd to the condenser
circulating water duct without treatment. In our evaluation the
radiocactivity from this source was estimated to be a small fraction

of the total released from the liquid waste treatment system.

Based on our evaluation of the liquid waste treatment systems for
Unit 3, annual releases of radioactive materials in liquid effluents
"~ discharged to the Hudson River were estimated to be a fraction of
those shown in Table 3.5-3 excluding tritium. However to compensate
for expected operational occurrences and équipment downtime the
values have been normalized to 5 Ci/yr. Based on’the experience

of operating PWR type nuclear reactors the tritium releases from

Unit 3 were estimated to be about 1000 Ci/yr.'.The applicant's
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estimated releases for Unit 3 were 4200 Ci/yr of tritium and 0.025

Ci/yr for all other radionuclides.

Combined Releases of Radioactive Materials In Liquid Wastes From
Unit 1, 2 and 3

The total radioactivity released from the liquid waste treatment
systems to the Hudson River for Indian Point Units 1, 2 and 3, have
been calculated to be less than 15 Ci/yr for all radionuclides

except tritium. As we assumed for Unit 3, the steam generatof
blowdown for Units 1 and 2 will flow to the modified Unit 1 system
for treatment of the blowdown from all three units. This will

reduce the release of all radionuclides except tritium in the

steam generator blowdown from Units 1 and 2 to a fraction of 5
Ci/yf/unit. The releases from Units 1, 2 and 3 of radionuclides
except tritium were normalized to 5 Ci/yr/unit to allow for expected
operational occurrences and equipment downtime. Based on the experi-
ence of similar operating PWR's we have estimated the total tritium
release from all three units will be about 3500 Ci/yr (see Tables
3.5-5, 6 & 7). The applicant's estimated releases for radioactive
Amaterial in liquid waste from all three units were 9200 Ci/yr of
tritiumvand 0.087 Ci/yr for all other radionuclides. The appli-
cant's higher estimate was due to its assumption of fuel leaks equiva-

lent to 1% of the operating power fission product source term.



3.5.2 Gaseous Waste

During power operation of Indian Point Unit 3, radioactive materials
released to the atmosphere in gaseous effluents will include low
concentrations of fission product noble gases (krypton and xenon),
halogens (mostly iodines), tritium contained invwater vapor, and
particulate material including both fission products and activated
corrosion produéts. The gaseous waste treatment systems will
provide for the processing of coolant gas ventilation air from
.reactor containment building, offgases from the main condenser
air ejector, the steam generator blowdown vent,‘the turbine steam
gland, and the turbine auxiliary and fuel storage buildings. The
gaseous waste treatment system and ventilation paths are shown

schematically in Figure 3.5-2.

The coolant gas procéssing system will provide treatment for the
gases stripped from the reactor coolant along with the displaced
cover gases from equipment in the CVCS system and the waste
évaporator. In addition the total CVCS and reactor coélant system
will be degassed prior to refueling, and occasionally dufingAcold
shutdowns. Accordiﬁg to the‘applicant the collected gaées will be
compressedvto 110 psig and held in four large (525 cubic feet each)
storage tanks for 45 days decay before release. A portion of

the gas will be returned to the CVCS holdup tanks. The gases
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stripped prior to refueling or during a cold shutdown will be
compressed and stored in six small (40 cubic feet each) storage
tanks. The gas released from the decay tanks will be combined
with ventilation air exhausted from the auxiliary building and
~discharged to the atmosphere through the unit vent. Assuming
normal operation and two complete system degassings pér year we
have determined that the gas processing systemvis adequate to

provide a holdup time of 45 days.

The ventilation systems for the reactor containment building,
auxiliary buildings, and spent fuel storage buildings have been
designed to ensure that air flow will be from areas of low
potential to.ateas héving a greater potential for accidental
release of airborne radioactivity. The reactor containment with
a volume of 2.6 million cubic feet will accumulate small amounts
of radioactive gases from the feactor coolant leakage. In our
evaluation we assumed a need to purge the reactor coﬁtainment
building four times per year. Prior to purging the containment
air will be recirculated for 16 hours thréugh an internal cleanup
system consisting of HEPA filters and charcoal adsorbers at the
rate of 16,000 SCFM to reduce the iodine concentration. Following
this, the gas will be released to the ﬁlant vent through HEPA

filters.
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The auxiliary building exhaust system will draw air from the
equipment rooms and open areas of the building through HEPA filters
and charcoal adsorbers, and released to the atmospﬁere through the
reactor bﬁil&ing vent. The ventilation air from the fuel storage
buildings will be drawn through HEPA filters before being discharged

through the reactor building ventilation system.

Ventilation air from the turbine building will be released through

wall and roof exhaust fans without treatment.

Offgas from the turbine condenser air ejectors containing radio-
activity from primary to secondary system leakage in the steam

generator will be vented directly to the atmosphere without

: treatment .

The offgas from the steam generator blowdown will be released through
the flash tank and main condenser in Unit 1 to the Unit 1 superheater
stack. When Unit 1 is not operating, the flash tank vapor will be
released directly to the atmosphere through the existing Unit 1 roof
vent. Based on the operating history of the Unit 1 we assumed that thé
steam generator blowdown vapor from Unit 3 will be released directly to

the atmosphere 337% of the time.

[

Based on our evaluation of the Indian Point Unit 3 gaseous waste
treatment system, we have estimated the annual releases of radio-~
activity discharged to the atmosphere will be approximately 2700

Ci/yr of noble gases and 0.36 Ci/yr of iodine-131. As shown in
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Table 3.5-3, the applicant's reported calculations indicate

approximately 10,000 Ci/yr noble gases and 0.03 Ci/yr iodine-131.

Unit 1, 2 and 3 Releases of Radiocactive Gaseous Wastes

The total radioactivity released from the gaseous waste treatment
systems to thé atmosphere for Indian Point Nuclear Generating
Plants Units 1, 2 and 3 have been calculated to be approximately
6600 Ci/yr noble gases and 0.78 Ci/yr iodine-131. As we assumed
for Unit 3, the steam generator blowdown vent for Units 1 and 2
will also be intertied with the modified Unit 1 system and dis-
charged through the Unit 1 main condenser to the superheater
stack (see Tables 3.5-5, 8 énd 9). The applicant estimated
20,000 Ci/yr of noble gases with no estimate of iodine. Its
higher estimate resulted from its assumed fuél leak equivalent to

17 of the operating power fission product source term.
3.5.3 Solid Waste

The solid wastes from the reactor operations include the evaporator
concentrates from the liquid waste processing system along with
spent resins and filter sludge ‘and air filters, miscellaneous
paper, and rags. The evaporator concentrates will be solid;fied

by mixing with vermiculite and cement in 55-gallon drums. The
spent resins will be stored for one to six months for decay of
short life éctivity; thus waéhed, dewatered and mixed with cement

in 55-gallon drums for solidification. The wash water will be
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returned to the waste holdup tank for treatment and disposal.
Paper, rags and protective clothing will be compressed in 55-gallon
drums. Other solid wastes includiﬁg spent air filters will be
packagéd in approved containers. Aﬁter a suitable period of
storage to allow for decay, tﬁe packaged wastes will be shipped to
a 1icenséd burial facility in accordance with AEC and DOT regula- -
tions. It is estimated that 90 to 150 drums of solid wastes
containing approximately 10,000 éuries of radioactivity will be

shipped annually.
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Table 3.5-1

PRINCIPAL ASSUMPTIONS AND PARAMETERS USED IN CALCULATING
RELEASES OF RADIOACTIVE EFFLUENTS FOR
_INDIAN POINT NUCLEAR GENERATING PLANT UNIT NO. 3

Reactor Power
Plant Factor
Failed Fuel#*

Primary Coolant System
Total Mass
Flowrate to Boron Recovery
Leak to Secondary Coolant
Leak to Containment Bldg.
Leak to Auxiliary Bldg.
System Volume
System Degassing

Secondary Coolant System
Number of Steam Generators
Steam in Each Generator
Liquid in Each Generator
Total Coolant Mass
Steam Generator Blowdown Rate
Condensate Flowrate
Steam Leak to Turbine Bldg.

Condenser Circulating Water Flowrate

Containment
Volume
Purges
Kidney Charcoal Adsorber Flowrate

3216 MWt

0.

0.

520,000
14,000
20

40

20
12,000
2

4

4,800
82,000
3,700,000
- 10
13,000,000
5

870,000
2,600,000

4
16,000

8

257%

1b

gpd
gpd
gpd
gpd
ft3
yr

1b
1b
1b

gpn

1b/hr

gpm

gpm

£t3

yr

cfm

*This value is constant and corresponds to 0.25% of the operating

power fission product source term.
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Table 3.5-1 (céntinued)

-Todine Partition Coefficients (Gas/Liquid)
Primary Coolant
Leakage to Containment
‘Leakage to Auxiliary Bldg.
‘Secondary Coolant
Steam Generator
Condenser Air Ejector

Todine Decontamination Factor
Reactor Bldg. Vent - Charcoal Adsorber



Table 3.5-2

PRINCIPAL ASSUMPTIONS AND PARAMETERS FOR LIQUID WASTE TREATMENT SYSTEMS FOR
INDIAN POINT NUCLEAR GENERATING PLANT UNIT NO. 3

_bT._

Waste Rad Capacity : é/ Delay Decontamination Factors Proc‘ed
System Feed . _Conc . Holdup Process— Time I Cs,Rb Cation Anion Effluent
v ' (gpd) (% PCA) Tanks  (gpd) (days) Released
(gal) @
. ’ ’ b/
Primary Coolant System— - ‘
.CVCS 110,000 100 : - 104 1 3 105 105 0
Boron Recovery 15,000 10 229,000 43,000 3 - 10" 2x10° 10 10 10
Dirty Waste ) 470 100 29’000c/ 2,900 é/ -3 103 104 ) 103 : 103 100
Steam Generator Blowdown 14,000 10 300,000~ 35,000~ - 10 2 10 10 ‘ 100
Turbine Bldg Drain 7,200 . 0.1 - " none - - - - - 100
a/ Rated capacity; practical operating capacity reduced by filter backwashing, demineralizer .

regeneration, evaporator bottoms discharge, and recycling off-specification products.
b/ Holdup decontamination factors in reactor coolant system for Mo and Tc (100), for Y(10).
Modified Unit 1 system providing service for Units 1, 2 and 3.

[g]
o |
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' bALCULATED ANNUAL RELEASE OF RADIOACTIVITY IN LIQUID EFFLUENT

Nuclide

Rb-86
Rb-88
Sr-89
Sr-90
Sr-91
Y-90
Y-91m
Y-91
Y-93
Zr-95
Zr-97
Nb-95
- Nb=-97m
Nb-97
Mo-99
Tc-99m
Ru-103
Ru-~106

Rh~-103m

Rh-105
-Rh-106
Te—125m
Te~127m
Te-127
Te~129m
Te-129
Te-131m
Te-131
Te-132
I-130
I-131
1-132
I-133
I-135
Cs-134
Cs-136
Cs-137
Ba-137m
Ba-140
La-140

[} .

TABLE 3.5-3

FROM INDIAN POINT NUCLEAR GENERATING PLANT UNIT NO. 3

Ci/yr

.0033
.081
.00041
.000015
.00014
.00011
.00074
.033
.00024
.000068
.000013
.000066
.000013
.000015
4
.33
.000049
.000015
.000049
.000015
.000015
.000041
.00032
.00044
.0032
.0021
.0012
.00023
.021
.0015
.89
.084
.48
.096
1.17
.48
.89
.022
.00046
.00031

Nuclide

Ce-141
Ce-143
Ce-144
Pr-143
Pr-144
. Nd-147
Pm~147

Cr-51
Mn-54
Fe-55
Fe-59
Co-58
Co-60
Np-239

Ci/yr

.000075

.000024
.000043
.000060

.000043

.000024
.000006

.0012
.00043
.0013
.00041
.012
.0013
.00039

Total ~ 5 Ci/yr

~ 1000 Ci/yr

I



' TABLE 3.5-4 ’
CALCULATED ANNUAL RELEASE OF RADIOACTIVE NUCLIDES IN GASEOUS
EFFLUENT FROM INDIAN POINT NUCLEAR GENERATING UNIT 3

Discharge Rate (Ci/year)

Gas Processing System Steam Generator Leak
Containment .Au¥iliary a/ | ' Air Blowdown
Isotope Purge Building for 45-Day Decay— Ejector Tank Vent Total
Kr-83m ' - 1 - 1 - 2
Kr-85m - 6 - 6 . - - ' 12
Kr-85 2 1 | 870 1 - 870
Kr-87 - 3 : - | .3 - 6
Kr-88 - 11 - : 11 - 22
Xe~131m S . 2 81 2 - 86
Xe-133m - g - 9 - 18
' : ‘ e o
Xe-133 88 530 470 , : 530 B 1600 !
Xe-135m - | 1 - | 1 - 2
Xe-135 , '_ | . 17 - 17 ; _ 34
Xe-137 - 1 | - 1 - 2
Xe-138 - 2 - 2 - 4
Total Noble Gases 91 ... . 580 " 1500 580 - 2700
I-131 0.027 0.001 - 0.13 0.20 0.36
1-133 10.027 0.001 - S 0.066 0.10 0.19

a/ - means less than 0.5 Ci of noble gas per year or less than 0.0005 Ci of iodine per year.
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TABLE 3.5-5

CALCULATED RADIOACTIVITY RELEASES IN EFFLUENTS FROM INDIAN POINT
NUCLEAR GENERATING PLANTS UNITS 1, 2, AND 3

Unit Power Eff luent Radiocactivity (Ci/yr)
No. (MWt) Liquids" ' "~ 'Gases’

Tritium All Others Noble Gases Iodine-131

Present Process

1 615 1500 40 1200 0.37
2 3216 1000 41 4100 0.67%
Total ' 2500 81 5300 1.0

Modified Process Basis

1 615 1500 5 1200 0.06
2 3216 1000 5. 2700 0.36 *
3 3216 1000 s 2700 0.36 *
Total 13500 15 6600 0.78

* ILimited to 0.18 Ci/yr by the Technical Specification.
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Table 3.5-6

CALCULATED ANNUAL RELEASE OF RADIOACTIVE MATERIAL
IN LIQUID EFFLUENT FROM INDIAN POINT NUCLEAR GENERATING PLANT, UNIT 1
: - (PRESENT PROCESS)

Isotope ) Ci/Yr
I-131 | 15.5
I-132 } 1.0
I-133 ' 6.6
I-134 - | 0.79
I-135 3.5
Cs-137 ‘ ) 0.71
Sr-89 - 0.05
Sr-90 ~0.01
Co-58 | 1.2
Co-60 . 0.49
F-18 | - 3.4
Na-24 ' 5.0
Cu-64 = | | 0.42
Mn-54 S 1.6

Total  ~ 40 Ci/yr :

H-3 1500 Ci/yr
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TABLE 3.5-7

CALCULATED ANNUAL RELEASE OF RADIOACTIVE
. MATERIAL IN LIQUID EFFLUENT FROM
INDIAN POINT NUCLEAR GENERATING PLANT, UNIT 2
(PRESENT PROCESS)

Steam ‘ . Chémical Waste

Generator Volume Disposal
Blowdown Control System
Nuclide (Ci/yr)* v (Ci/yx)* (Ci/yr)*
Rb 0.018 '
Sr-89 0.015
Sr-90 © 0.0005

Y-91 0.019
Zr-95 0.002
Nb-95 0.002
Mo~99 - 5.5 0.005 0.018
Tc-99m 0.61 0.004 0.016
Ru-103 0.002
Te-127m 0.012

" Te-129m 0.11

1-130 0.009 0.002 0.006
Te-131 0.031

I-131 8.1 0.59 2.06
Te-132 0.62 0.002
- I-132 0.12 0.056 0.19

I-133 3.5 . 0.56 1.9
Cs-134 7.1 0.004 :

I-135 0.62 0.14 ‘ 0.45
Cs-136 2.05 0.001 0.005
Cs-137 6.0 0.003 0.012
Ba-140 0.016
Ca-140 0.003
Ce-141 0.003
Ca-144 0.002
Pr-143 0.002
Co-60 0.019 '

Cr-51 0.018
Mn-54 - 0.015
Mn-56 0.045
Fe-55 0.048
Fe-59 0.019
Co-58 0.47
Total 35 1.4 - 4.7 Ci/yr
H-3 _ ~ 1000 Ci/yr

*Isotopes with computed amounts less than 0.001 curies per year
‘were not reported but are included in the total.



TABLE 3.5-8

CALCULATED ANNUAL RELEASE OF RADIOACTIVE MATERIAL IN GASEOUS EFFLUENT FROM
INDIAN POINT NUCLEAR GENERATING UNIT #1
(PRESENT PROCESS)

Isotope : : Ci/yr
Kr-85 | 180
Kr-87 . 1.7
Kr-88 o . . 5.6
Xe-133m - | ) ' 8.4
Xe-133 | | 1000
Xe-135 | | 2.0

© Xe-138 ' , _' 1.2
| Total Noble Gases | 1200
Iodine + Particulates¥ ' ‘ 0.37

* Radioactive half lives of 8 days or more

_.OZ—



CALCULATED ANNUAL RELEASE OF RADIOACTIVE MATERIAL IN GASEOUS EFFLUENT FROM
INDIAN POINT NUCLEAR GENERATING UNIT#2
(PRESENT PROCESS)

Gas Processing . .
Containment ) System Steam Generator
. Purge . (45-Day Holdup) Blowdown

Isotope (Ci/yr) ' (Ci/yr) (Ci/yr) Total

Kr-85 . 13 | 790 o 2.1 810

Kr-87 - 0.044 — 2.9 3

Kr-88 0.31 / - 9.4 | 10

Xe-13lm 9.6 | 63 3.4 76

Xe-133 1000 | ' 1500 , 680 3200

Xe-135 - 0.35 - 3.2 3.6 ‘
. Xe-138 0.007 : — ' 2.2 ' 2.2

Total Noble Gases 1000 | 2400 ~ 700 4100

1-131 0.018 - 0.62 0.64%

*Thisg releésle will be limited to 0.18 Ci/yr by the Technical Specifications

.“,
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Kniel, PWR-2 .“16:)
. Karman, OGC

Daniel X. ¥uller, Assistant Uirector for Envirommental Projects, L (QL)
Thru: Ceorge Kaighton, Chief, Projects Branch Mo, 1, L '

FROxITHEO >

MEETING WITH THE WATER RESOURCES DIVISION OF THE U;S. CEOLUGICAL SURVEY
3 TO DISCUSS THERMAL DISCHARGE HODELING IN CONNECTIOW WITH CONSCLIDATED B
1 » EDISOH'S INDIAN POINT UNIT NO. 2 ’ : . '

: On Hay 10, 1972, W. Yee, Tean leader for Indian Polnt and its members

1 from Cak Ridge National ILaborateory, and I met with representatives

from the Water Resources Iivision of the U. S. Geological Survey at the
U.S.5.S. offices, Arlington, Virginia. ‘ ‘

Purpose of Meeting

To discuss mathematical model of thermal discharees, particulariy
in relation to the thermal models for heat dissipation from India
Point Units ¥os. 1, 2, and 3. :

C
G

@

Conclusions

U.S.G.S. stated that no reliable three-dimensional model is available

for modeling discharges in an estuarine such as the Hudson River. U.8.G.S.
agreed that the information supplied by Consolidated Edison to develop :
its thermal models was sketchy; and a limited amount of data gathered by
Consolidated Cdison from its original suriace discharge structure was
extrapolated for the thermal models., However, U.5.G.S. felt that, although
Consolidated Edison's models were not the most accurate, they.did repre-
sent an approximation as to the mechanism of heat dissipation that prob-
ably was occurring. We all agreed it would be worthvhile to have ancther
meeting to continue discussion on different thermal models.

-~ Surmary of Discuession Highlights

The major items of discussion are listed below:

1. M.J. Oestmann presented a general orientation of the reorganization
of the Regulatory Staff of the AEC and the responsibilities of the

1 Cffice for Envirommental Projects to. prepare environmental impact

statemencs.

2. The Padiohydrolosy Section of the Water Besources Division contributes

F td the reactor Pranches (PUR$, EWRs) in the area of digdpersicn of
{ OFFICE B [ oevmiioomesecccemimceeaees S SN SENN SRRON S—
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radioactive effluents in water becdies. Mr. George DeBuchananne is:
the major AEC comsultant in radiohydrology. This office plans to
comment on the Indian Point Draft Environmental Statement.

M. Siman~Tov, ORNL, discussed the details of the Quirk, lawler and

Matusky thermal models used by Consolidated Edison and pointed out

the deficiencies in the models and the meager data used by Consoli—
dated Edison to check the thermal models.

M. Siman-Tov also pointed out the problem of the thermal discharoes
meeting the New York State Thermal Criteria, particularly in regard -
to the change in the depth of the dlscharge jets from 18 feet to 12

feet. -

U.S.G.S. thought that the critical point is the case of the static
‘condition where the salt intrusion point is just a few feet south of
the Indian Point site.

U.S.G.S., when asked if other thermal discharge models were appropriate,
said that it was hard to find a good two-dimensional model, let alone

a three-dimensional model, especially in regard to the estuarine

pature of the Hudson River. '

U.5.G.S. recormended tag studies be made of the thermal discharges
especially to note the dispersion of the water jets through the
multiport discharge structure. Also it stated that flow measurements
during the tidal cycle be taken at different cross sections even
though these flow measurements would be difficult and expensive to do.

U.S.G.S. thought the fresh water layer could be a thin layer

(not at mid depth as suggested by Consolidated Edison) and the salt
water layer would be curved as a wedge - not at an even horizontal
thickness as depicted by Consolidated Edison in its calculations.

We recommended that another meeting would be beneficial in’
exchanging ideas on thermal models, particularly in relation
to all three units in operation simultaneously. ’

Attendance

M. J. Oestmann, L:EP - R. P. Baltzer, U.S.G.S.

W. Yee, ORNL ' F. A, Kilpatrick, U.S.G.S.
M. Siman-Tov, ORNL : N. Yotsukura, U.S5.G.S.

E. L. Meyer, U.S.G.S.
M. J. Oestmann, Project Leader
Indian Point Units Mos. 1, 2, 3.

MC #218-202, etc RISy ) : ‘
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Docket Wos. 50-247: - May
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" 50286 .

M aa stiicy

- ‘

Daniel R. Muller, Assistant Director for Environmental Projects, L

THRU: Ceorge C. Knigiiton, Chief, Project Irancn ¥o. 1, L

MEETING WITH THE NATITAL RESOURCTES DEFENSE COUNCIL AND TUE HUTSON RIVIR
FISIERNEN'S -ASSOCIATION, INTERVEWORS, ON CONSCLIDATED EDISOHS IHDIAD
POINT UNIT Ko. 2 L 4 -k A

A me eting was held on tay 11, 1972 at ALC Headquarters at the request

. of the ¥atural Tescurces Defcnse Council and the Hudson Ziver Fishermen's.

4ssociation, rev
and the Fublic So
ucnitted by the

rasentatives from the lew Yorl State Attornev’s Office
ervice Cormission. A list of attendees and anm agenda
In

itervenors are enclosed.
The conclusions reached are as follows:

1. The U2FA helleves that the Iraft. Fovironreatal Statement is good, and
includes extensive information on the environzental imnact of Indian
Point Plaunts, but it has serious omissions. The HEFA and the HPDC
disagree with the conclusions reached in the GES.

2. The NREC and the YRFA are placing ezbhasis on the regional cumulative
effects on the aguatic biota ir the liudson River, primarily from Roseton
and Bowline Peciut Units as well as Indian Point Plants.

3. The NYS of

ficizls telieve that tie State has overall centrol over fish
and wildlife

2
anagement of the Hudson River. .

i
™
4. The KYS o?pcscs iscuance of tlie 30% testing license Ffor Unit Yo. 2.
5. A fair discussion on speci

r

Much of thae information p
in testimouy at thue April

fic topiecs was exchanged between all narties.

esented by the HRFA was already presented

5, 1972 llearing on Indian Point “nit Xo. 2.

6. The Intervenors are cmphasizing the usz of cooling towers as alter-
natives to the present once-tirough cooling systen since they believe

&
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Daniel R. Muller.

3

v

Enclosures:

1. Sumary of leeting
2. List of Attendees
3. Agenda :

DISTRIBUTION:

EP Reading
EP File )
- A, Giambusso, RP,L
M. Ernst, 72, L
-R. €. DeYoung, PWR, L
‘R. Boyd, BWR, L
D. Skovholt, OR, L
G. Knighton, EP-1, L
M. J. Oestmann, EP-1, L
G. Dicker, EP-2, L
K. Kniel; PYWR-2, L
M. Karman, QGC
W. Yee, ORNL (3) - ——
E. Struxnass, CORY
J. Sw1nebroad,,nS, L
J. Bolen, ES, L

-

/s

M. J. Oestrmann
- Project Leader
Project Branch #1

.

~

Docket File gEnv1ron) (3)

that no ecological monitoring program will provide a solution to theﬂ.,ﬂ
- adverse impact from operation of Indian Point Units Nos. 1, 2, and 3.

ro'm \E(_ 313 (Rev. Y- 43) Anc\d 0210
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ATTENDANCE AT !TETING CU IMDTAN POIN

AEC HEADQUARTERS, BETHESDA, MD.
MAY 11, 1972 '

AEC - A. Glamhusso
G. Xnightoen
M. J. Castmann

‘M. Karmen -
J. Bolen .
J. Swinetroad
ORNL - W. Yee
C. Ccutant &
C. P. Gocdysar {
M., Siman-Tcv o
Rie-Wichner
HRDC - A. Mz2c¢Beth
E. liabicht
URTA - J. Clark
M.7.8, Attormev's Cffice - P. Skinner
Public Cervica (ormmicsion ~ P. A, Iszazeson
T | i ;
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Purpese of

SUIRJARY OF YEETING

To discuss the predicted effects upon the fish popu—

lations oi the LL*ﬂon Bivar from operation of Indian Point Units Nos. 1,-2,
and 3 and to comxmant on the Draft Fnvironmental Statement. '

“Itens of Discussion

The major points of discussion are listed below:i

1. A. Giambusso outlined t

nanely, identification
methodolegy and judgume

pou

;?d rules for t e day's diw_u¢51on,
nd data and separation of fact from &
nt or 1nterpretaticq of the data.

2. The HREFA and the NZEC commented on tke Draft uﬁv1r0ﬁmental Statement
and wvanted to leara what proiress hai been nade con the AEC's analyrical
Te uatic biota since the LIS was issued.

= i (Y

Bowlina

Plants. 3
each plont will cause
populaticon is uard to
has on the populatien.

effects of all plants in a
cws the absolute n
mainly concarnad with licens
recognizes the existence of ot
licensing of fossil-fueled ol“

no cone

ezariing demage to

porulation and the AZC is
an Point Plants. The ALC

4. The HRFA and the NRDC are embaa51zing the use of cooling towers as

alternativa
the sizn

coolinrg systen. cwaver,
not yet zvailable The

is presently ava:lable to
13
blen of the significant iapa

5. Th

iicant lwﬂact on fi

the aquatic biota in tha Hudson

State Attorrnev's Office wzs con~
ves in managing fish and wildlife

v ‘the Tederal government.

but has no control over the

an
rode of operation because of
= the Iandian Point oncé-throusgt
water coolirng tower tecinnolozv is

selected depends on what technology
an irmediate solution to the pro-

15 Y AU,
|
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6. In rezards to entraimment of biota tHe DVS tatcs the posaibilitv
of 25% of the fish eszs and larvae passing the plant being damaged
or killed by withdrawal of water imto the intake systen of ¥Fnit
No. 2. The vulneradble tizme period for spawming of strimed bass is
about 5 veeks in the nonth of Jume. The HEFA estimates about 207
mortality duri ing tiis S-week period. Recycling of the cooling water
also causes added damage to the ezgs and larvae.

7. The question was raised as to the estimated fish populatlop available
for spawming. A largze peoulation of fizh e xizt in the srawning and
nursery areas upstresm from the plant about 54-45% of the eges laid
could be damaged. A lot depends on the age distributioniof the
reproducing ferale, and what size class and what the vorulation size
.are estirated to be. This female fish population is estimated to be
equivalent to aoout 2 million pounds of tt e stablized crop.

8. P. Goodyear resporte d that the formation of a thermal lcck'or bar
and it fish :A;ra*icn would be ne prob
tioned
State
surfac
affecte
\. +*

o2 ;R M
on scte of tbe
descrited in

9. On the subject of 1_vin?-ment the HRFA questioned the intake velocity
calculations. P. Gocdvear exnlalned hew the values shown in the DZS
were calculated. Coodyear also discussed a model he is develoving .

which snows the cooparison of varicus factors wiich causs increased
wortalicy of ijsrile fiza by tha Indizn Point oreration. The fish’
ki1l problem the screens at Indian Point was discussed by the N.Y.

- State orf1c1a1_ The HEFA cquaestioned the inadecuate reccrds Con Ed
has kept on the nunber of fish killed durlng operation o"“ it Nb. 1
over the last 10 Y=ars.

10, The sudbject of erffects on fich conulacions and compensatory pechanisms
dnecluded a discue -SiO“ of densitvy dependence ard asge of fish, natural
mortality, pepulation size, groirth effects, mort ality cf;gcta, food
-competition, and carryinz ca n@c1ty. Goodyear reported that the estimated

fish peorulaticn counld ba 20 £ilidon fish at the end of firse growing
P g ]
‘period. e carryln, capacity is estinmataed to be about 40 sg. ft.
per fish. 1. 1 officials and others agreed it was difficult to get
. - [ ! _ .
OFFICE B | ocieceesecceecaemen e ieaee O U SOV UUND! SO
} i '
} ! ]
SURNAME D | .. ___. SRR (OO . SRR RN ST TR GO RN
DATES | .onnoeonnmncceceheieme e e, PO

Form AEC-318 (Rev. 9-33) AECM 0240 . - WU S GOVERNMENT PRINTING QFFICE. 1971815468



”
a good estirate- of the standing croep. Con Ed estimated about 47 of the
fish irmpin-sed on the screens to be stripad bass, but HRFA estimates

it to be closer to 10Z. P. Cocdyear said thot the number of fish is
s0 great thct on2 can’t reduce tae popn;huioq to any significant depgree
throuzh ::j;n"umeﬂc. In regards to naturality wortality, the com-
penzatcry factors 4O not operate excep t cthe first vear of a fish's
Jife. The time of the year also i3 important wihen tie fish kills occur.
The ERFA also showed a graph on flah population versus age in which
during the first 3 wseks a rapid decrease in population occurs from-
naturalicy mortality fzcrors, and after 3 wasks, density demendent iactors
affect ~tihie fish woonlation’s survival. In its 3upp >lenent-Ho. 3, Con
Ed roported zbout 1%.5 1bs. of fish per acre; and CRL: and the ARFA
estinnted wucih larger waluzs - in the ranse of 230 1bs. per acre. If
the low values were accurate, then the Hudson River estuary would not
ad to be a rich fertile area and would not be over crowded.
this does not aptear to pe the casza. Tata on the ropu.ation‘
or tie Hudson Diver stripad bass as presented by tuc

siderad to La no solution to compensate for the
i

iz life.

are conzoerned resarding whether the Con Ed's

o0

7 program will provide ancwars to questions on
fects from-plant opzraticn., The HRTA feels that =o
g progran will provide solutions to the potential
aquatiec bicta of the Hudson dver without cHav~1h°
sugh cooling systnﬂ.

réduction of dizsolved oxvien (8.0.) was also of concarm.

b
The staff is requiring Con Ed to use an 2zraticn systenm at the dis ‘arce'
outfall to ccmpensate for low D.O. o

13. The subjecr o
£

) ; . . : A

14, Beth parties expressad concern on the su%ject'of toxic effects of
chlorire. The Iantsrvanors were teld that the Technical Spcc1r1c tions
would spell outr limications of all effluent releases.

15. The Intervenors cuestioned tho environmental costs and acceptable
impact lizits. The apolicant would be limited through the Technical
Specifications on ¢ 2 eleases and surveillance reguirements.
Tne Intcrvenors had nts on the Coszt-Zerafit Cﬁa pter

in the DES.

o]
-
I3
1)
4
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.  AGENDA

- INDIAN POINT

~

DISCUSSICY MEETING BETWEE INTERVENORS AND ORMVL AND AEC STAFF —- MAY 11, 1972

1. Intrcduction of Subject
2. Entrainzent

3. Impingement , : o

hahanh

4. Effects on Populations and Compensatory ilechanisms

Lensity depzadence and age of fish
. MNatural =ortality '
size
ects
zifects
tition
spacity

5. Redustion cf Tissolvad Ox}gen

6. ‘Tcxic'ﬁffects of Pesidual Chlorine

7. Thermal Block

8. Hatcheries - : ' - .
9. Tnvircr-mental (o5ts and Accg:tabie Linits

10. - Other items o o : .

(/l
R .

- ; ] :

i ! i i
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' Population Safety Factor Analysis - — Hudson Striped Bass

Present Recruitment P0pu1ation£/ - _ S C 1.4 x 106
Twenty - Year raximum Recruitment ?opulationg/ a “ : . 3.5 x-lO6

Escape Population to Produce laximum Fecruitment Population:

1) With a safety factor (1arvae/recruit,ratiof of 10 - 35.0 x 106
2)‘ With a safety factor (1/c ratio) of 7 T 24.5 x 106

Rl

l . . _ - .
—jA erage Fudson population at 1. 0 years of age; from Clark 4pril

5th testirony.

2/

rr
~)

rrom Chesapeak

e Bay Data Analysis (¥ollis): Yaxizmum population
in 16 years = 2.5 x

averaga poaulatlon.
.‘/-
P
T N ]
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