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RADWASTE SECTIONS FOR ENVIRONM .ENTAL STATEMENT 
INDIAN POINT NUCLEAR GENERATING PLANT UNIT NO. 3 

3.5 Radioactive 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 coo lant. In addition, some radioactive materials 

w ill 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 released during operation of the Plant at full power 

will be in accordance with the Commission's regulations, as set 

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

At the Indian Point Nuclear Generating Plant', Units 1 and 2 are now 

in ope ration. Each unit has independent waste handling and treat

ment facilities except for a common laundry facility provided by 

Unit 1. Modifications, scheduled by the applicant 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 1960 and supplement dated 

August 1960 and.Ln the AEC Draft Environmental Statement for Unit 2 

dated April 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.  

The radioactive 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 Supplement 1 dated December 8, 1971. These 

systems are designed to collect and process the liquid, gaseous and 

solid wastes that might contain radioactive materials. Unit 3 will 

have separate radioactive waste handling and treatment facilities 

except for steam generator blowdown and laundry services which will 

be provided by Unit 1. The principal conditions and assumptions 

used in determining the releases of radioactivity from Unit 3 are 

summarized in Table 3.5.1 and 2, and were based on the systems as 

described in the following payagraphs 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.
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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 coolant 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 cesium.  

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 concentration and 

then pumped back to the reactor coolant loop for reuse. During cold 

shutdowns and refueling, the fission gases will be stripped from the 

coolant in the volume control tank and sent to gaseous waste treat

ment system. We assumed that no liquid wastes will be released from 

this system.
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The boron recycle subsystem will adjust the boron conditions as 

required for reactor operation. A portion of the reactor coolant 

will be intermittently letdown to the holdup tank. Batches will 

be processed by cation demineralization, filtration, gas stripping 

and evaporation. The condensate from the evaporator will be pro

cessed tand routed to the monitoring tanks. After sampling and 

analysis the waste will be either recycled through an anion 

demineralizer for additional treatment returned to the reactor 

coolant system for reuse or released to the condenser circulating 

water duct. The boron concentrate from the evaporator will 

either be recycled to the reactor coolant system or pumped to the 

solid waste system and packaged as solid waste. In our analysis 

we assumed that 10% of the condensate will be released 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 demineralizer. 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 discharged to the condenser 

circulating water duct without treatment. In our evaluation the 

radioactivity 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 equipment downtime the 

values have been normalized to 5 Cilyr. 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 generator 

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/yr/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 

material in liquid waste from all three units were 9200 Ci/yr of 

tritium and 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.
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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 in water vapor, and 

particulate material including both fission products and activated 

corrosion products. 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 processing 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 

evaporator. In addition the total CVGS and reactor coolant system 

will be degassed prior to refueling, and occasionally during cold 

shutdowns. According to the applicant the collected gases will be 

compressed to 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 per year we 

have determined that the gas processing system is 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 areas having 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 reactor coolant leakage. In our 

evaluation we assumed a need to purge the reactor containment 

building four times per year. Prior to purging the containment 

air will be recirculated for 16 hours through an internal cleanup 

system consisting of HEPA filters and charcoal adsorbers at the 

rate of 16,000 SUFM to reduce the iodine concentration. Following 

this, the gas will be released to the plant vent through REPA 

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 atmosphere through the 

reactor building 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 theatmosphere 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 I 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 I we assumed that the 

steam generator blowdown vapor from Unit 3 will be released directly to 

the atmosphere 33% 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 Radioactive Gaseous Wastes 

The total radioactivity released from the gaseous waste treatment 

systems to the 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 and 9). The applicant estimated 

20,000 Ci/yr of noble gases with no estimate of iodine. Its 

higher estimate resulted from its assumed fuel leak equivalent to 

1% 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 solidified 

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 activity; thus washed, dewatered and mixed with cement 

in 55-gallon drums for solidification. The wash water will be



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 including spent air filters will be 

packaged in approved containers. After a suitable period of 

storage to allow for decay, the packaged wastes will be shipped to 

a licensed 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 curies of radioactivity will be 

shipped annually.

t ..
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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 3216 MWt

Plant Factor 

Failed Fuel*

0.8

0.25%

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

520,000 
14,000 

20 
40 
20 

12,000 
2

ib 
gpd 
gpd 
gpd 
gpd 
ft

3 

yr

4 
4,800 lb 

82,000 lb 
3,700,000 lb 

10 gpm 
13,000,000 lb/hr 

5 gpm

870,000 gpm

2,600,000 
4 

16,000

ft
3 

yr 

cfm

*This value is constant and corresponds to 0.25% of the operating 
power fission product source term.

J "I
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Table 3.5-1 (continued) 

Iodine Partition Coefficients (Gas/Liquid) 
Primary Coolant 
Leakage to Containment 0.1 

Leakage to Auxiliary Bldg. 0.0001 

Secondary Coolant 
Steam Generator 0.01 

Condenser Air Ejector 0.0005 

Iodine Decontamination Factor 
Reactor Bldg. Vent - Charcoal Adsorber 10



Table 3.5-2

PRINCIPAL ASSUMPTIONS AND PARAMETERS FOR LIQUID WASTE TREATMENT SYSTEMS FOR 

INDIAN POINT NUCLEAR GENERATING PLANT UNIT NO. 3

System

Was te 
Feed 

(gpd)

b! 
Primary Coolant System-

CVCS 110,000 
Boron Recovery 15,000 

Dirty Waste 470 
Steam Generator Blowdown 14,000 
Turbine Bldg Drain 7,200

Rad 
Conc 

(% PCA)

100 
10

100 
10 
0.1

Capacity a/ 
Holdup Process
Tanks (gpd) 
(gal)

229,000 43,000 

29,000 , 2,900 
300,000 ! 

35 ,000c/ 
- none

Delay 
Time 
(days)

Decontamination Factors 
I Cs,Rb Cation Anion

- 10 1 3 10 
3 10 2x10 10

103 104 
10 2

ProcOed 
Effluent 
Released 

(M)

10 
105

104  104 

10 2 i0 2

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).  

c/ Modified Unit 1 system providing service for Units 1, 2 and 3.



TABLE 3.5-3 0
CALCULATED ANNUAL RELEASE OF RADIOACTIVITY IN LIQUID EFFLUENT 

FROM INDIAN POINT NUCLEAR GENERATING PLANT UNIT NO. 3

Nuclide 

Rb-86 
Rb-88 
Sr-89 
Sr-90 
Sr-91 
Y-90 
Y-9 im 
Y-91 
Y-9 3 

Zr-95 
Zr-97 
Nb-95 
Nb-977m 
Nb-9 7 
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-13 im 
Te-131 
Te-132 

1-130 
1-131 
1-132 
1-133 
1-135 

Cs-134 
Cs-136 
Cs-137 
Ba-137m 
Ba-140 
La-140

.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

H-3

Ci/yr

Iu 1000 Ci/yr

0

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 

.0000 75 

.000024 

.000043 

.000060 

.000043 

.000024 

.000006 

.0012 

.00043 

.0013 

.00041 

.012 

.0013 

.00039 

5 Ci/yrTotal

t , , ,



TABLE 3.5-4 

CALCULATED ANNUAL RELEASE OF RADIOACTIVE NUCLIDES IN GASEOUS 

EFFLUENT FROM INDIAN POINT NUCLEAR GENERATING UNIT 3 

Discharge Rate (Ci/vear)

Gas Processing System Steam Generator Leak 

Containment Auxiliary Air Blowdown 

Isotope Purge Building for 45-Day Decay- /  Ejector Tank Vent Total 

Kr-83m 1 1i- 2 

Kr-85m 6 6 12 

Kr-85 2 1 870 1 870 

Kr-87 3 - 3 6 

Kr-88 11 11 -i22 

Xe-131m 1 2 81 2 86 

Xe-133m 9 9 - 18 

Xe-133 88 530 470 530 - 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 

1-131 0.027 0.001 - 0.13 0.20 0.36 

1-133 0.027 0.001 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 Effluent Radioactivity (Ci/yr) 

No. (MWt) Liquids Gases* 

Tritium All Others Noble Gases Iodine-131 

Present Process

615

3216

Total

1500 

1000 

2500

1200 

4100 

5300

0.37 

0.67* 

1.0

Modified Process Basis

615

3216 

3216

Total

1500 

1000 

1000 

.3500

1200 

2700 

2700 

6600

0.06 

0.36 * 

0.36 * 

0.78

* Limited 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 

1-131 

1-132 

1-133 

1-134 

1-135 

Cs-137

Ci/Yr 

15.5

1.0 

6.6

0.79

0.71 

0.05 

0.01

Sr-89 

Sr-90 

Co-58 

Co-60 

F-18 

Na-24 

Cu-64 

Mn-54

0.49

0.42

1.6

Total 1' 40 Ci/yr

1500 Ci/yrH-3
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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)

Nuclide 

Rb 
Sr-89 
Sr-90 
Y-91 
Zr-95 
Nb-95 
Mo-99 
Tc-99m 
Ru-103 
Te-127m 
Te-129m 
1-130 

Te-131 
1-131 

Te-132 
1-132 
1-133 

Cs-134 
1-135 

Cs-136 
Cs-137 
Ba-140 
Ca-140 
Ce-141 
Ca-144 
Pr-143 
Co-60 
Cr-51 
Mn-54 
Mn-56 
Fe-55 
Fe-59 
Co-58 

Total

Steam 
Generator 
Blowdown 
(Ci/yr) * 

0.018 
0.015 
0.0005 
0.019 
0.002 
0.002 
5.5 
0.61 
0.002 
0.012 
0.11 
0.009 
0.031 
8.1 
0.62 
0.12 
3.5 
7.1 
0.62 
2.05 
6.0 
0.016 
0.003 
0.003 
0.002 
0.002 
0.019 
0.018 
0.015 
0.045 
0.048 
0.019 
0.47

Chemical 
Volume 
Control 
(Ci/yr)* 

0.005 
0.004 

0.002 

0.59 

0.056 
0.56 
0.004 
0.14 
0.001 
0.003

H-3 1 1000 Ci/yr 

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

* 'S 5

Was te 
Disposal 
System 
(Ci/yr)*

0.018 
0.016

0.006 

2.06 
0.002 
0.19 
1.9 

0.45 
0.005 
0.012

4.7 Ci/yr



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 

Kr-87 

Kr-88

Xe-133m 

Xe-133 

Xe-135 

Xe-138

Total Noble Gases 

Iodine + Particulates*

180

1000

1.2 

1200 

0.37

* Radioactive half lives of 8 days or more



TABLE 3.5-9

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

(PRESENT PROCESS)

Containment 
Purge 
(Ci/yr)

Gas Processing 
System 
(45-Day Holdup) 
(Ci/yr)

0.,044

0.31

1000

Steam Generator 
Blowdown 
(Ci/yr) 

2.1

10 I

3.4

1500 680

0.35

0.007 2.2

Total Noble Gases 

1-131

*This release will be limited to 0.18 Ci/yr by the Technical Specifications

Isotope

Kr-85 

Kr-87 

Kr-88

Xe-131m 

Xe-133 

Xe-135 

Xe-138

Total 

810 

3

1000

0.018

2400

3200

3.6

2.2

0.62

4100

0.64*
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YEETING WITH THE WATER RESOURCES DIVISION OF THM U.S. GFOLOGICAL SURVEY 
TO DISCUSS THERIMAL DISCM4,LGE KODELING IN CONNECTION UITH CONSOLIDATED 
EDISON'S INDIAN POINVT U!NIT NO. 2 

On I-ay 10, 1972, W. Yee, Tea- Leader for Indian Point and its members 

from Oak Pidge National Laboratory, and i met with renresentatives 
from the Water R.esources Division of the U. S. Geological Survey at the 
U.S.G.S. offices, -,Arlington, Virginia.  

Purpose of Meeting 

To discuss mathceatical nodel of thernal discharges, particularly 

in relation to the thermal models for heat dissipation from indian 

Point Uifnits Nos. 1, 2, and 3.  

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.S.G.S.  

agreed that -he information supplied by Consolidated Edison to develop 
its thermal models -as sketchy; and a limited aonunt of data gathered by 

Consolidated Edison from its original surface discharge structure was 
extrapolated for the theral models. lHowever, U.S.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 v:as occurring. We all agreed it would be vorthwhile to hive another 

meeting to continue discussion on different thermal models.  

. Smrar of Discussion Highligbts 

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 
Office for Environmental Projects to prepare environmental impact 

statements.  

2. 1he 7adiohvdrology_ Section of the .Tater Resources Division contributes 

tv. t5e. reactot ranchc- u1 N s) in tl:e area of di-4nersio of 
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radioactive effluents in water bodies. Mr. George DeBuchananne is 

the major AEC consultant in radiohydrology. This office plans to 

comment on the Indian Point Draft Environmental Statement.  

3. M. Siman-Tov, OPT L, 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.  

4. M. Siman-Tov also pointed out the problem of the thermal discharges 

meeting the New York State Thermal Criteria, particularly in regard 

to the change in the depth of the discharge jets from 18 feet to 12 

feet.  

5. 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.  

6. 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 

nature of the Hudson River.  

7. U.S.G.S. recommended 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.  

8. 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.  

9. 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 
W. Yee, ORNL 
M. Siman-Tov, ORNL

R. P. Baltzer, U.S.G.S.  
F. A. Kilpatrick, U.S.G.S.  
N. Yotsukura, U.S.G.S.  
E. L. Meyer, U.S.G.S.

M. J. Oestmann, Project Leader 

Indian Point Units Nos. 1, 2, 3.  
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50-286 

Daniel R. 12uller, Assistant Director for Environmental Projects, L THrJJ: Ceorge C. Knighton, Chief, Project Dranch Ho. 1, L 

.EETIIThr ITl TE "tTh...AL MSOUTCES 'DEFENSE COUNCI M r;TE FR.TSO" RIVER 
FISHTIEM.-'S ASSSO2I3, INTE.HORS, 0 CO"_SOLIDATID EDIS'S HDIA n 
POIHT LINIT O. 2 

A meeting was held on iy 11, 1972 at AEC Headquarters at the request 
of the Niatural TPesource,3 Defense Council and the Kudson river 1ishe -1en s 
tzsociation, representatives from the Hew Yorh State Attornev's Office 
and the Public Service tocrnission. A list of attendees and an agenda 
submitted by the Intervenors are enclosed.  

The conclusions reached are as follows: 

1. Tle !i'TA belleves that the rTaft Environmental Statemient is good, and 
includes ::tensive infor=mation on the environ-mntal imnact of Indian 
Point Plants, but it has serious omissions. The !IP.FA and the 1F.DC 
disagree with the conclusions reached in the DES.  

2. The NPMC and the HPFA are placing eznhasis on the regional cumulative 
effects on the acuatic biota in the lludson River, prinarily from :oseton 
and Bowline Point Units as well as Indian Point Plants.  

3. The 'YS officials believe that the State has overall control over fish.  
and wildlife management of the Hudson Fiver.  

4. The EYS opposes issuance of the 50% testing license for Unit ,o. 2.  

5. A fair discussion on specific topics was echanged between all .parties.  
1uch of the information presented by the HIFA was already presented 
in testiron1y at Lhe April 5, 1972 1aring on Indian Point Unit _;. 2.  

6. The Intervenors are ernphasizing the use of cooling towers as alter
natives to t1= present once-t'.-rough cooling system since they believe

F.~mAC-38 Re. Y53 AEM Z U S GOVEflNMENT PNTN Of F' 1971 - 446 -1l54F,;,ri.AEC-3 18 (Rey. 9-53)1 AECM 0240



Daniel I. Muller .

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

M. J. 0estmann 
Project Leader 
Project Branch #1

Enclosures" 
1. Si=z ary of -Meeting 
2. List of Attendees 
3. Agenda 
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ATT 'DAN2'CE AT IETI7NG C I T l'DLq POINT 
AEC HEADQURTP S, B3EITESDA, ND.  

MAY 11, 1972

AEC - A. Glanbusso 
C. Knighton 
M. J. Cestmann 
M. Karman 
.J. Bolen 
J. Swinebroad 

ORNIL - W. Yee 
C. Cc utant 
C. P. Goodyear 
It. S;iman-Tcv 
R. Wichn r

IMF=C- A. Yzc"eth 
E. 11abicht 

' J. !'lark 

N.Y.S. AttornT' s Office - P. Skinner 

Public ServIce Ccwi-sion- P. A. Isaacson

C:U...... ......... -. ............. .......... ................................  
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SMURPY OF EEETIPG 

Purpose of V'2tini: To discuss the predicted effects upon the fish popu
lations of the Rdson iver frcm operaticn. of Indian Point Units Nos. 1,-1, 
and 3 and to cca.-ent on the Draft Enviroamnental Statement.  

Items of Discussion 

The major points of discussion are listed below: 

1. A. Giambusso outlined the ground rules for the day's discussion, 
namely, identification of fact and data and separation of fact from 
methodology and judgment or interpretation of the data.  

2. The IRFA and the NDC ccnented on the Draft Environeental Statement 
and ww .ted to learn what progress had been made on the ..-C's analytical 
effort rewarding damage to aquatic biota since the LES was issued.  

3. ... ............. ....... C_- have talen7 a stro g .... ositi _n re-:ardi-g Via 
C UM.-u c" ;. .. .. f ,Lcts of- all : r n- - s_..... .. .on t;- ;;,scn Liver pr -riiv 
! wl- Pcint Units 1 andant- m,.ot Units 2 nnd 2 ard T-,an. 'cint 
Plants. 11--hv Lelieve that it will be innossible to distin uish hor 
each plant .;iii cnuse a r-:/ction of fish 2ouiatin. The baseine fish 
population is hard to d er-in-'e, let alcne to see t.e ezfect each piant 
has on the -cn.ulation. The AEC ccuntered by stating that the cumlative 
eo plants in a geographical area can't be determined since 
no one knows the absolute n1:<-, er of fish population and the AEC is 
mainly concerned with licensing. the Indian Point Plants. Te AIC 
recognizes the existence of other plants but has no control over the 
licensin- of fossil-fueled olants.  

4. The HRFA and the ,RIC are emphasizing the use of cooling towers as an 
alternative to the once-through cooling mode of operati6n "because or 
the siniiicant in..act on fish from the Indian Point oncI'throuzh 
cooling svsten. -Ec, ever, th' sait "r:ater cooling tover technology is 
not yet available. The alternative selected depends on what technology 
is presently available to provide an i-mediate s-oiution to the pro
bleta of the significant inpact cn the aquatic biota in the Hudson Rier 

5. Tlhe reuresentative from the NT. Y. State Attornev's Office yes con
cerned with the State's prerogatives in 7i_-naling fish and wildlife 
as an effort distinct from that by the Federal government.  

DA __TE - ..................- ...-- W
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6. In regards to entrainrent of biota, the DES states the possibility 
of 25% of the fish c:s and larvae passing the plant being damaged 
or killed by withdrawal of vater into the intak-e systia of 1.it 
No. 2. The vuinerable tine period for spa-rnng of strined bass is 
about 5 ieeks in the rzonth of June. The HPI A estimates about 20% 
mortality during this 5-,eek period. ecyciin: of the cooling water 
also causes added dciaige to the eggs and larvae.  

7. The question was raised as to the estimated fish population available 
for spawning. A large pculation of fish eist in the- snaning and 
nursery areas upstrea: fromn the plant about 24-45,,' of t'e. eggs laid 
could be damaged. A lot depends on the a-e distriutiontof the 
reproducing [emaie, and what size class and what the population size 
.are estinated to be. This f.ale fish population is estizated to be 
equivalent to about 2 million pounds of the stablized crop.  

8. P., Goodyear reported that the foration of a thermal block or bar 
and its effect on fish -i.:ratiicn :o,'ld be no 7robi-n. K-7 FL::i cues
tioned -t_ her indian P. i.n t thera discar res cani reet r: ze2 York 
State th-rrni crt:ria. Since the thermal dioerse on Cne 
surtace *tn t- st of te river dath c 'here the . fI;ci-E, isun
affected b'7 the A 07 of t e th1r.l dischrze. The =._, also believes 
the.....ls Con Ed --ses are inadequate. A 
on some of the inadequacies of the Con Ed's thermal models, as 
described in the DES.  

9. On the subject of impingement, the EHFA questioned the intake velocity 
calculations. P. Cocdyear exnlained hcw the values sho.. n in the DES 
were calculated. Coodyear also discussed a model he is developing 
w'hich sho;;s te C zirisocof variou-s fators :>ich cau-se increazed 
ortalitv of juveniie 2iLh by thel Ian oTaraton. The afish 
kill problem on the screens at Indian Point was discussed by the N.Y.  
State officials. iThe HFRA questioned the.inadeouate records Con Ed 
has kept on the number of fish killed during operation of'Unit 211. 1 
over the last 10 Years.  

10. The subject of effects on fish populations and comnensatorv mechanisms 
included a discussion of density d neence and ale of fIs nat 
mortality, pc-)uiaticn size, -ro7 ,-h effects, mortality effects, food 
cometition, and carryn capacity. Goodyear reported that the estimated 
fish no'ulntion co0d- L_ 20) .... n fish at the end of first ,rowin
period. 1he carrying capacity is estinated to be about 40 so. ft.  
per fish. N,.Y.S. officials and others agreed it was difficult to get 

o -- ---- ----- ----- -- -------------- --------- ---- ----- -- --
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a good estiriate of the standing crop. Con Ed estimated about 4% of the 
fish "_in:eu on the screens to be striped bass, but I2FA estimates 
it to be cio~cr to D-%. P. Ccciyer tthe nu.Der offsh is 
so areat that one caznlc reduce Liie popuilaion ro any significant degree 
though i:nlgnemen, in re-ards to nacurality uortaiity, the com
pensatory factors .i not operale ezce-r rle "irft vear of a fish's 
life. The tire of t.he year also is i-portant w;hen tLe fish kills occur.  
The ETTA also showed a graph on fish population versus age in which 
during the first 3 :jeeks a rarid decrease in population occurs from 
naturality mortalit7 factors, and after 3 Twans, density denendent factors 
affect the fih -o'ulation's survival. in its Supple -_nt-.o. 3, Con 
Ed retorted about 19.5 lbs. of fish per acre; and Oi.HU and the FIRFA 
estintmd" -! uh 1lat-er values - in the range of 250 lbs. per acre. If 
the io' values we::e accurate, then the T.udson U,1ver estuary would not 
be considered to be a rich fartile area and :.culd not be over crowded.  
F.cwevar, th.is does not appear to be the case. Data on the population 
safet z-cvor for t...e Hidson :iver striped bass as presented by the 
RITA iLs ence. sed.  

1. tc,.:reCs We re ccnsidered to be no solution to compensate for the 
si-nifican cc.,- to emistinq fira le.  

12.TeC are conanrned rethardN.nD -';et-hr the Con Ed's 

ecological ponitorin nrogrn will nrovide an-wers to questions on 
long-corz Verse effczts fro n iant o :n.atc~n. o E7FA f_-els that no 
ecological.nonitoring progra= will provide solutions to the potential 
long-ter u d------e to aqiuatic bicta of the Hudson liver without changing 
the present once-through cooling system..  

13. The subject or re_-uztion of dissolvnd o:zen (-.0.) .,as also of concern.  
The staff is requiring Con Ed to use an aeration system at the discha-rge 
outfall to compensate for low D.O.  

14. Both parties e:pressed concern on the subject of toxic effects of 
chlorine. 7ne Intervenors were told that the Technical Specifications 
would spell out !2 ications of all effluent releases.  

15. The Interenors cucstioned the environrental costs and acceptable 
iznact !i::its. The aelicant vould be 1iz-ited through the Technical 
Secificntions on effluent relcases and surveillance recuirements.  
1-1 I v-_U several co:z:1ents on the Cosc-Benefit Chap.tor 
in the DES.  

---------------- ----------------------- --------- ------------ ---------------------------------- --
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AGEHDA 

IIIAN POINT 

DISCUSSION' ,ETIG BETIE ITTEENONS A N D OReTL AND AEC STA7 -k MAY 11, 1972 

1. Introduction of Subject 

2. Entrainment 

3. I-pmingement 

4. afects on Populations and Compensatory ichanisms 

Density de,eadenrce and age of fish 
Natural _ortality 
Population size 
Gro:th fefects 
,brtal it.!7 efzt Food CCZo::e tionf 

Carrying cia7city 

5. Pnduction of Dissolved OVcen 

6. Toxic Effects of '2.eidual Cllorine 

7. Thermal Block 

8. Hatcheries 

9. rnvirc-oental Cc s and Accestable Liz:its 

10. Other items 
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Population Safety Factor Aalysis-- Hudson Striped Bass.  

Present Recruitment Population- 1.4 x 106 

Twenty - Year -ximui ? cruitret Populatiorv2 3.5 x 10 6 

Escape Population to Produce Fzum Pecrjitnent Population: 

1) With a safety factor (larvae/recruit ratio) of 10 35.0 x 106 

2) With a safety factor (1/c ratio) of 7 24.5 x 10 6

1 !Average Eudson population at 1.0 years of are; fromi Clark April 
5th test _nony.

2/ 

0r om Chesapeake 1 ay Iata A-nalysis (Hiollis) 
in 16 years = 2.5 x average population.
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