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This report is one of a series designeid to summarize the results of 

evaluations by the Public Health Service of the environmental effects 

of nuclear facilities. The evaluation is based on a detailed -technical 

review of design information for the facility as well as the "Environ

mental Statement" submitted to the Atomic Energy Commission under the 

conditions of the National Environmental Policy Act of 1969. Reviews 

of individual facilities are performed by the Nuclear Facilities 

Branch of the Division of Environmental Radiation, Bureau of Radio-.  

logical Health. The Branch, as a part of this review process, has 

developed and referenced several technical documents to support the 

discussions presented.  

The evaluation presented in this report is directly responsive to 

the requirements placed on Federal agencies by the National Environmental 

Policy Act and as such is intended to state the position of the 

-Department of Health, Education, and Welfare on the environmental 

effects of the operation of the facility. The report is also 

intended, in the traditional role of the Public Health Service, to 

provide information to the particular State health department involved 

for use in conducting their radiological health program for the 

facility.



SU1'DfARY AND CONICLUS-INS 

This report summarizes the conclusions drawn from an updating of two 

previous evaluations by the Public Health Service of the environmental 

effects of Indian Point Nuclear Generating Unit 2. The facility 

is a 2758 11wt Westinghouse pressurized water reactor (PWR) that will 

be operated by the Consolidated Edison Company on the east bank of 

the Hudson River at Indian Point, Village of Buchanan, in Westchester, 

County, New York. This updating is based primarily on information 

supplied in the facility's Final Safety Analysis Report (FSAR),(I) 

including amendments 1-23, and the facility proposed technical specifi

cations. (2) The Applicant's Environmental Report--Operating License 
Stage (3 ) has been reviewed, but was used only as a secondar9 source of 

information due to its lack of technical data. The conclusions drawn 

from this review are listed below: 

I. The estimate of liquid radioactivity discharges (0.0252 Ci/yr 

.3 exclusive of H) for 1 percent defective fuel and the statement that 

radioactivity concentrations in the discharge canal will be 0.002 percent 

of maximum permissible concentrations are, in our judgment, not 

adequately documented. Current PW, operating experience indicates that 

both will be considerably higher. and the applicant has not presented 

-new design information to support lower estimated discharges.  

2. The environmental statement does not, but should, contain a 

commitment by the company to use all radioactive waste treatment and
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holdup systems to their fullest capacity in order to keep discharges 

as low as practicable. In .meeting this Objective we believe the 

gaseous waste holdup capacity should be expanded to 60 days minimum.  

3. The proposed technical specification for the site gaseous waste 

discharge limit would be excessive if calculated by the method 

indicated by the applicant. Discharge limits for the Indian Point 

facility should also be applied to Consolidated Edison Nuclear Units 4 

and 5 if these additional units are built at the proposed location 

about 1500 meters south of the Indian Point site.  

4. The environmental surveillance program for the facility would be 

. adequate if modified to include TLD's with a minimum sensitivity of 

5-10 mr/month and gamma spectroscopy of drinking water and Hudson 

River and lake water samples.  

5.. At this stage of the construction of the plant the only alternative 

action is not to operate it, a choice that is unreasonable in view of 

the minimal environmental effects expected. Therefore, with the 

* qualifications stated in this report, we are of the opinion that 

Indian Point Nuclear Generating Unit 2 can be operated along, with 

Unit 1 without any significant impact on the environment and with 

minimal risk to public health.  

RADIOACTIVE WASTE DISPOSAL 

Indian Point Units 1, 2, and 3 should be treated as a single facil.ity 

in establishing oodischarge limits. Discharge limits set for the Indian



Point plant should also be applied to Consolidated Edison Nuclear 

Units 4 and 5 if these additional units are built. We consider the 

location of Units 4 and 5 as being at the same site since the radio

active waste discharges from these two plants will result in radiation 

exposure to the same population group. The two sites are only 1500 meters 

apart, and will discharge radioactive materials to the same water and 

air environment.  

Estimates for gaseous releases from Indian Point Unit 2 are based on a 

45--day holdup. We believe that this capacity should be expanded to 

60 days and that the applicant should comnit himself to utilize this 

capacity to its fullest extent at all times. A 60-day holdup time was 

selected to achieve a reduction of short-lived nuclides such as 1-131 

to essentially zero. The remainder of the waste disposal system should 

be utilized to its fullest capacity in order to keep both liquid and 

gaseous releases from the plant to as low a level as practicable. This 

position is taken because: 1) gaseous releases during normal operations 

at Indian Point Unit 1 have been much higher than at other similar 

operating PWR's which could be interpreted to indicate that gaseous 

waste holdup was not used to its fullest extent, (4,5) and 2) the 

potential expansion of nuclear capacity at this location warrants 

a full commitment to use all systems for each unit to their capacity 

to keep the cumulative population doses as low as practicable.



RADIOACTIVE 'WASTE DISCHARGES 

The applicant's estimate of liquid-radioactive discharges indicates that 

with 1 percent defective fuel elements,,a total of 0.0252 curies 

3 
(exclusive of H) will be discharged annually. This estimate cannot be 

substantiated based on data available from present operating plants.  

According to AEC reports on 1969 waste discharges from licensed facilities, 

San Onofre, Indian Point 1, Connecticut Yankee, and Yankee-Rowe 

discharged 8, 28, ]2, and 0.019 curies, respectively, of liquid wastes 

exclusive of 3H.(4) It is our understanding that none of these plants 

approached 1 percent defective fuel, and all of these PWR's operated 

at power levels much lower than that proposed for Indian Point Unit 2.  

The Environmental Report estimates that liquid effluents at the point 

of discharge from Indian Point Unit 2 will be 0.002 percent of MPC.  

This appears to be underestimated even if the annual discharge estimates 

are assumed to be correct. Our estimates of liquid effluent levels 

are considerably higher.  

The discussion of the gaseous discharge limit in the proposed technical 

specifications is not clear, arid the equation for calculating the site 

limit appears to be incorrect. If the equation shown in the FSAR 

were used in calculating this limit, the resulting discharge limit would 

be too high. The equation should be modified to read as follows: 

U=3 f u(X/Q)u x FRiQui 1 
u=l . IMPC i -
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where u = an index for each of the three units onsite 

Qui = the average release rate from unit u of radioisotope i 

fu= the fraction of the allowable site release limit assigned 

to unit u. For only units 1 and 2 operating the technical 

specifications assign fl = .1, f2 

Ri .= a factor which accounts for reconcentration in the 

environs. For halogens and particulates with half-lives 

greater than 8 days Ri = 700, for all other radioisotopes 

R= 

ENVIROhENTAL SURVEILlUNCE 

In general the operational surveillance program submitted by the applicant 

is adequate, however, it is suggested that a gamma scan be performed 

on all drinking, Hudson River, and lake water samples collected. In 

addition, 3H measurements should be made on drinking water samples.  

The gamma scan is recommended because identification of radionuclides 

and determination of their individual concentrations is essential to the 

interpretation of environmental surveillance data in terms of population 

radiation exposure.  

A minimum sensitivity of 1 mr/hr as proposed by the applicant for 

integrating dosimeters employed in the Surveillance program is not 

feasible since during normal operation dose levels of this magnitude



would not be reached, nor is monthly collection of ionization chambers 

with an upper limit of 10 mr (this is probably the expected monthly 

background level). In order to avoid this problem we recomend the 

use of a TLD system with a minimum sensitivity of 5-10 mr/month.
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PREFACE 

This report is one of a series designed to summarize the results of 

evaluations by the Public Health Service of the environmental effects 

of nuclear facilities. The evaluation is based on a detailed technical 

review of design information for the facility as well as the "Environ

mental Statement" submitted to the Atomic Energy Commission under the 

conditions of the National Environmental Policy Act of 1969. Reviews 

of individual facilities are performed by the Nuclear Facilities 

Branch of the Division of Environmental Radiation, Bureau of Radio

logical Health. The Branch, as a part of this review process, has 

developed and referenced several technical documents to support the 

discussions presented.  

The evaluation presented in this report is directly responsive to 

the requirements placed on Federal agencies by the National Environmental 

Policy Act and as such is intended to state the position of the 

Department of Health, Education, and Welfare on the environmental 

effects of the operation of the facility. The report is also 

intended, in the traditional role of the Public Health Service, to 

provide information to the particular State health department involved 

for use in conducting their-radiological health program for the 

facility.



SUMMARY AND CONCLUSIONS

This report summarizes the conclusions drawn from an updating of two 

previous evaluations by the Public Health Service of the environmental 

effects of Indian Point Nuclear Generating Unit 2. The facility 

is a 2758 Mwt Westinghouse pressurized water reactor (PWR) that will 

be operated by the Consolidated Edison Company on the east bank of 

the Hudson River at Indian Point,-Village of Buchanan, in Westchester, 

County, New York. This updating is based primarily on information 

supplied in the facility's Final Safety Analysis Report (FSAR),(') 

including amendments 1-23, and the facility proposed technical specifi

cations.(2) The Applicant's Environmental Report--Operating License 

Stage (3) has been reviewed, but was used only as a secondary source of 

information due to its lack of technical data. The conclusions drawn 

from this review are listed below: 

L. The estimate of liquid radioactivity discharges (0.0252 Ci/yr 

3 exclusive of H) for 1 percent defective fuel and the statement that 

radioactivity concentrations in the discharge canal will be 0.002 percent 

of maximum permissible concentrations are, in our judgment, not 

adequately documented. Current PWR operating experience indicates that 

both will be considerably higher and the applicant has not presented 

new design information to support lower estimated discharges.  

2. The environmental statement does not, but should, contain a 

commitment by the company to use all radioactive waste treatment and



holdup systems to their fullest capacity in order to keep discharges 

as low as practicable. In meeting'this objective we believe the 

-gaseous waste holdup capacity should be expanded to 60 days minimum.  

3. The proposed technical specification for the site gaseous waste 

discharge limit would be excessive if calculated by the method 

indicated by the applicant. Discharge limits for the Indian Point 

facility should also be applied to Consolidated Edison Nuclear Units 4 

and 5 if these additional units are built at the proposed location 

about 1500 meters south of the Indian Point site.  

4. The environmental surveillance program for the facility would be 

adequate if modified to include TLD's with a minimum sensitivity of 

5-10 mr/month and gamma spectroscopy of drinking water and Hudson 

River and lake water samples.  

"5. At this stage of the construction of the plant the only alternative 

,action is not to operate it, a choice that is unreasonable in view of 

the minimal environmental effects expected. Therefore, with the 

. qualifications stated in this report, we are of the opinion that 

Indian Point Nuclear Generating Unit 2 can be operated along with 

Unit I without any significant impact on the environment and with 

minimal risk to public health.  

RADIOACTIVEWASTE DISPOSAL 

Indian Point Units 1, 2, and 3 should be treated as a single facility 

in establishing discharge limits. Discharge limits set, for the Indian
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Point plant should also be applied to Consolidated Edison Nuclear 

Units 4 and 5 if these additional units are built. We consider the 

location of Units 4 and 5 as being at the same site since the radio

active waste discharges from these two plants will result in radiation 

exposure to the same population group. The two sites are only 1500 meters 

apart, and will discharge radioactive materials to the same water and 

air environment.  

Estimates for gaseous releases from Indian Point Unit 2 are based on a 

45-day holdup. We believe that this capacity should be expanded to 

60 days and that the applicant should commit himself to utilize this 

capacity to its fullest extent at all times. A 60-day holdup time was 

selected to achieve a reduction of short-lived nuclides such as 1-131 

to essentially zero. The remainder of the waste disposal system should 

be utilized to its fullest capacity in order to keep both liquid and 

gaseous releases from the plant to as low a level as practicable. This 

position is taken because: 1) gaseous releases during normal operations 

at Indian Point Unit 1 have been much higher than at other similar 

operating PWR's which could be interpreted to indicate that gaseous 

waste holdup was not used to its fullest extent, 4 ,5) and 2) the 

.potential expansion of nuclear capacity at this location warrants 

a full commitment to use all systems for each unit to their capacity 

to keep the cumulative population doses as low as practicable.



RADIOACTIVE WASTE DISCHARGES 

The applicant's estimate of liquid radioactive discharges indicates that 

with I percent defective fuel elements, a total of 0.0252 curies 

(exclusive of 3H) will be discharged annually. This estimate cannot be 

substantiated based on data available from present operating plants.  

According to AEC reports on 1969 waste discharges from licensed facilities, 

San Onofre, Indian Point 1, Connecticut Yankee, and Yankee-Rowe 

discharged 8, 28, 12, and 0.019 curies, respectively, of liquid wastes 

exclusive of H. It is our understanding that none of these plants 

approached I percent defective fuel, and all of these PWR's operated 

at power levels much lower than that proposed for Indian Point Unit 2.  

The Environmental Report estimates that liquid effluents at the point 

of discharge from Indian Point Unit 2 will be 0.002 percent of NPC.  

This appears to be underestimated even if the annual discharge estimates 

are assumed to be correct. Our estimates of liquid effluent levels 

.are considerably higher.  

The discussion of the gaseous discharge limit in the proposed technical 

specifications is not clear, and the equation for calculating the site 

limit appears to be incorrect. If the equation shown in the FSAR 

were used in calculating this limit, the resulting discharge limit would 

be too high. The equation should be modified to read as follows: 

u=3 Riu 

fu(X/Q)u x E RiQui 
u=1 NPC j
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where u = an index for each of the three units onsite 

Qui = the average release rate from unit u of radioisotope i 

fu = the fraction of the allowable site release limit assigned 

to unit u. For only units I and 2 operating the technical 

specifications assign fl .I, f2 .9 

Ri = a factor which accounts for reconcentration in the 

environs. For halogens and particulates with half-lives 

greater than 8 days Ri = 700, for all other radioisotopes 

R i = 

ENVIRONMENTAL SURVEILLANCE 

In general the operational surveillance program submitted by the applicant 

is adequate, however, it is suggested that a gamma scan be performed 

on all drinking, Hudson River, and lake water samples collected. In 

addition, 3H measurements should be made on drinking water samples.  

The gamma scan is recommended because identification of radionuclides 

and determination of their individual concentrations is essential to the 

interpretation of environmental surveillance data in terms of population 

radiation exposure.  

A minimum sensitivity of 1 mr/hr as proposed by the applicant for 

integrating dosimeters employed in the surveillance program is not 

feasible since during normal operation dose levels of this magnitude



would not be reached, nor is monthly collection of ionization chambers 

with an upper limit of 10 mr (this is probably the expected monthly 

background level). In order to avoid this problem we recommend the 

use of a TLD system with a minimum sensitivity of 5-10 mr/month.
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