
BEFORE THE UNITED STATES

ATOMIC ENERGY COMMISSION

In the Matter of )

)

Niagara Mohawk Power Corporation )
(Nine Mile Point Unit 2) )

Docket No. 50-410

APPLICANT'S PROPOSED FINDINGS OF FACT
AND CONCLUSIONS OF LAW IN THE FORM

OF A PROPOSED INITIALDECISION+

I. Preliminar Findin s

1. Niagara Mohawk Power Corporation ("Niagara Mohawk" or

"Applicant") filed its Application for Licenses with the Atomic Energy

Commission ("Commission" ) on June 15, 1972, pursuant to Section 104 b,
1/

of the Atomic Energy Act, as amended (the "Act"). Subsequently, it

filed thirteen amendments to its Application. This Application is for

authority to construct a boiling water reactor designed for initial opera-

tion at core power levels of 3, 323 megawatts thermal, such facility to be

known as Nine Mile 'Point Unit 2 ("Unit 2"). Unit 2 willbe located on the

south shore of Lake Ontario in the town of Scriba in Oswego County, New
2/

York.

~Proposed findings of fact and conclusions of law on the need for power
"willbe filed by the parties in accordance with the schedule to be adopted
by the Board at the second session of the evidentiary hearing.
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2. The Application was reviewed by the Regulatory Staff ("Staff")

of the Commission and the Advisory Committee on Reactor Safeguards
3/

("ACRS").

Both the Staff and the ACRS have concluded that there is reason-

able assurance that Unit 2 can be constru'cted and operated at the Nine
4/

Mile Point site without undue risk to the health and safety of the public.

3. In accordance with the requirements of the Act, a notice of
5/- .

h dg 9'hdd h ~PR ', 9

On October 24, 1972, Ecology Action and Suzanne Weber petitioned to

intervene in these proceedings. Such interventions were permitted by
9

an order of the Atomic Safety and Licensing Board (the "Board" ) on

January 26, 1973. The other parties to the proceeding are Niagara

Mohawk and the Staff. Pursuant to Section 2. 715(c), the State of New

York filed notice of its intention to participate in the hearing and then did-

so participate. As a result of the interventions allowed by the Board,

this is a contested proceeding within the context of Section 2.104,and

Appendix A of the Commission's Rules of Practice;

4. Two special prehearing conferences were held in Oswego,

New York on January 9, 1973, and April 27, 1973. A final prehearing

conference in this proceeding was also held in Oswego on September 12,

1973. An evidentiary hearing on the matters set forth in the October 23

Notice of Hearing was held in Oswego, New York on October 10-19 and

on November 13-, 1973.
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5. In the original joint petition to intervene, there were fourteen

issues raised by intervenors. At the time of the hearing, the issues in

controversy were reduced to five in number. These five contested issues

may be briefly stated as follows:

(a) Need for power;

(b) Alternate sources of energy;

(c) Radiological releases from Unit 2;

(d) Cost-benefit analysis; and

(e) Fuel densification.
4

'

At the evidentiary hearing the intervenors either cross-examined
II

the witnesses of the other parties or presented witnesses in support of

their position on the contested issues. Informal discovery proceedings

on the need-for-power issue were conducted and the distillation of

material obtained by discovery became a part of the record in this
6/

proceeding.

6. Requests for limited appearances were made by several per-

sons. Some of these persons appeared at the hearing and either submitted

statements in writing or made oral statements for the record. Two of

the statements made were in support of the Application for the construction
7/

permit and two were opposed to the granting of the construction permit.

Certain findings are required to be made by a hearing board

pursuant to the Act. These ultimate findings were set forth in the Notice

of Hearing. As a result of the passage of the National Environmental"
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8/
Policy Act of 1969 ("NEPA") and the decision of the U. S. Court of

9/
Appeals in Calvert Cliffs Coordinating Committee v. AEC interpreting

that statute, certain additional powers and responsibilities have been

added to the Commission's jurisdiction. For the sake of clarity and to

the extent practicable, the Board has separated these findings in its

initial decision.

II. Findin s on Ap licant s Qualifications

7. Niagara Mohawk is incorporated in the State of New York and

is authorized, among other things, to engage in the generation, trans-

mission and sale of electricity. It serves an area of about 24,000 square

miles in the northern part of the State of New York and its service area

covers about one half of the geographical area of the State of New York.
9a/

Its customers exceed one and a quarter million.

8. Niagara Mohawk's assets as of December 31, 1972. were
10/

about two billion dollars and its annual revenues were in excess of
11/

$ 629, 000. 00. Niagara Mohawk is financing and willcontinue to finance

the construction of Unit 2 by a combination of accepted methods. These

methods include lines of credit with several banks, retained earnings and
12/

stock and/or debentures. The record shows that Niagara Mohawk is

financially qualified to construct Unit 2.

9. The activities to be conducted under the construction permit

willbe within the jurisdiction of the United States. Allof the directors





13/
and principal officers of Niagara Mohawk are United States citizens.

Niagara Mohawk is not owned, controlled or dominated by an alien, a
X4/

foreign corporation or a foreign government. The activities to be

conducted do not involve any Restricted Data, but Niagara Mohawk has

agreed to safeguard any such data which might become involved in
15/

accordance with the Commission's regulations. Special nuclear

material for use in the proposed facility willbe subject to Commission

regulations and willbe obtained from sources of supply available for

civilian purposes so that there willbe no diversion of such material from

military purposes. We find that the issuance of a construction permit for

this facility willnot be inimical to the common defense and security.

10. Niagara Mohawk has had extensive experience in the design,

construction and operation of large power projects, including its nuclear
16/

power plant which is designated as Nine Mile Point Unit 1. In addition

to members from its own engineering staff, the Company has retained as

the architect-engineer for this project, Stone h Webster Engineering
17/

Corporation. The General Electric Company, which is furnishing
18/

the nuclear steam supply system, as well as Stone &, Webster, have

had extensive experience within their respective scopes of supply.

In addition to having operated successfully Unit 1, Niagara

Mohawk has participated in other nuclear-oriented projects such as

Atomic Power Development Associates, a research and development

corporation dealing with a sodium-cooled reactor, and Empire State





Atomic Power Development Associates, a research and development

group composed of the privately-owned utilities within the State of New
19/

York. We find that Niagara Mohawk is technically qualified to construct

this facility.

III. Site

11. Unit 2 willbe located on an approximately 1, 600-acre site,

900 acres of which is owned by Niagara Mohawk and the remaining by
20/

the Power Authority of the State of New York (the "Power Authority").

The Power Authority has almost completed construction of an 2436 mega-
21/

watt (thermal) boiling water reactor facility. For the purposes of

exclusion area, emergency plans and releases from the facilities, the

two separately-owned tracts of land are considered as one site. All

three units when operating willbe considered as a common source for the

purposes of determining compliance with the requirements of Part 20 of

the Commission's regulations concerning release of radioactive effluents
22/

to unrestricted areas.

12. The record supports the adequacy of the site for Unit 2. The
l

plant as designed adequately takes into account the meteorological, hydro-

logical and geological conditions, as well as the possibility of floods,
23/

tornadoes and earthquakes.

Meteoroligical studies have been conducted at the site since 1963
24/

in connection with Unit 1 and are being continued for Unit 2. Detailed
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studies of ground and lake water conditions show that neither normal nor

accidential releases of radioactivity willendanger drinking water supplies
25/

using Lake Ontario or ground weQs in the vicinity of the Unit 2 site.

The design of the plant, its elevation and shore protection willprevent

equipment essential to plant safety from being jeopardized by a maximum
26/

hypothetical flood. The features of Unit 2 essential for safe reactor

shutdown and long-term core cooling willbe protected against tornadoes
27/

and tornado-generated missiles. Geological and seismological studies

show that the Unit 2 site is located in a seismically stable region of the

United States. Unit 2 structures and equipment important to safety will

be designed for the design basis earthquake which has defined acceleration
28/

coefficients twice as severe as the operating basis earthquake.

13. A radiological monitoring program has been underway at and
29/

near the Unit 2 site since 1967. This program includes monitoring of

air, precipitation and lake water, local milk supplies, and aquatic life.

This monitoring program was expanded in 1969 and again in 1972 in order

to include a study of the course of radionuclides through the aquatic
30/

ecosystem.

14. Unit 2 is designed to operate initiallyat a rated core level of

3, 323 Mwt. The design of the plant's major systems and components,

which bear significantly on the acceptability of the facility at the proposed
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site under the site criteria guidelines identified in Part 100 of the Com-

mission's regulations, has been analyzed and evaluated by Niagara Mohawk

and the Staff at a higher level of 3, 489 Mwt, the ultimate reactor power
31/

level expected for the reactor.

15. The nuclear steam supply system is similar to other large

boiling water reactors now being designed and built by the General Electric

Company for plants being constructed under Commission construction
32/

permits.

16. The nuclear steam supply system willbe a single-cycle,

forced-circulation, boiling water reactor in which steam is generated
33/

for direct use in the steam turbine. The reactor willbe fueled by
34/

slightly-enriched, uranium dioxide pellets sealed in Zircaloy-2 tubes.

Reactor power willbe controlled by varying the Qow of cooling water
35/

through the core and by movement of control rods. The primary con-

tainment system, consisting of a dry well and a pressure suppression

chamber, willbe designed to withstand the temperatures and pressures

resulting from a'rupture of one of the two 24" diameter recirculating
36/

loops. The reactor building and standby gas treatment system com-

prise a secondary containment system for the control and filtration of
37/

airborne radioactive material under certain accident conditions.

The Preliminary Safety Analysis Report ("PSAR") is based on

the use of a 7 x 7 fuel array. General Electric is proposing in other

more recent Commission dockets the use of an 8 x 8 fuel array. If this
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fuel array is found acceptable by the Commission, it is expected to

reduce peak clad temperatures in the event of a loss-of-coolant accident

("LOCA"). If the Commission finds the 8 x 8 fuel array acceptable,

Niagara Mohawk willutilize this fuel array. There is sufficient time

between now and the need for fabricating of the fuel in which to make
38/

this decision.
I~

17. In addition to the containment structures and their auxiliary

systems, the plant willhave a number of engineered safety features

designed for limiting the consequences of accidents, including the highly

unlikely loss-of-coolant accident. The engineered safety features include,

among other things, the emergency core cooling systems, the reactor pro-

tection system, the control rod drive system, and standby power supplies
39/

systems.

18. The Emergency Core Cooling Systems ("ECCS") for Unit 2

willbe designed, in conjunction with the primary and secondary contain-

ments, to limit the release of radioactive materials to the environment

following a postulated loss-of-coolant accident. The ECCS willperform

this function by providing adequate cooling water to the core in order to

keep the fuel cladding from exceeding specified maximum temperatures
4O/

with the reactor shutdown.

The ECCS willinclude independent core cooling systems, a low

pressure core spray system, a high pressure core spray system, a low

pressure coolant injection system and an automatic depressurization
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system. The ECCS for Unit 2 have been reviewed and compared with

the Commission's June 19, 1971 "Interim Criteria on ZCCS" and have
41/

been found to meet the "Interim Criteria" in all respects.

19. Niagara Mohawk willprovide extensive systems for the

processing of both normal and accidental releases of radioactivity from

the plant. The systems to be provided for handling normal gaseous and

liquid releases willbe designed to meet the Commission's "as low as
42/

practicable" criteria as stated in 10 CFR 20. The reactor building, or

secondary containment, willbe provided with a standby gas treatment

system for the processing of accidental gaseous releases from the

primary containment system. The standby gas treatment system

includes filters with a high efficiency for iodine removal which willkeep
43/

such accidental releases within the limits of 10 CFR. 100.

20. Niagara Mohawk has established and the Staff has approved

a comprehensive quality assurance program, including its implementation,
D

for the design and construction of Unit 2 which meets the Commission's

standards in proposed Appendix 8 to 10 CFR Part 50, "Quality Assurance
44/

Criteria for Nuclear Power Plants." The 'program delineates the

quality assurance responsibilities of each organization involved in the

project, with emphasis upon the manner in which Niagara Mohawk will

assure itself of the quality of the completed project. Day-to-day respon-

sibility for project quality rests with Niagara Mohawk. A quality assur-

ance organization has been established to audit the activities of its
45/

contractors both on-site and in vendors'hops.
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V. Findings With Respect to NEPA

21 When it filed its Application for Licenses on June 15,

1972, the Applicant submitted, in accordance with Appendix D to Part 50

of the Commission's regulations ( Appendix D ), an Environmental

Report - Construction Permit Stage on the environmental effects of

construction and operation of Unit 2. The original Environmental Report

was further expanded by the submission of additional supplements. After

circulation of the Environmental Report to the various interested Federal,

State and local agencies, the Commission issued its Draft Environmental

Statement in January1973, received the comments of these agencies and

issued its Final Environmental Statement ( FES ) on Unit 2 in June 1973.

A notice of the availability of this FES was duly published in the Federal
46/

~Re ister. The FES takes into account comments on the draft
47/

statement.

22. The Final Environmental Statement describes the

plant site, the major systems of the plant, the environmental effects of

site preparation and transmission line construction, the environmental

effects of both plant operation and postulated design basis accidents, and

the Applicant's environmental monitoring program. The FES also con-

tains an analysis of plant design alternatives, including alternative cool-

ing systems, and it discusses alternative energy sources and'sites. In

addition, the FES contains a cost-benefit analysis and a detailed evalua-

tion of the proposed action in terms of the need for the power to be





generated by the plant, adverse environmental effects which cannot be

avoided, the relationship between short-term use of resources and the

long-term productivity of the environment, and the irreversible and

irretrievable commitments of resources. In short, the FES discusses

all aspects of environmental impact resulting from plant construction

and from plant operation. The FES complies with the requirements of

Appendix D, Section A. 8 and the National Environmental Policy Act.
48/

Effects of Plant Construction and 0 eration

23. Plant and transmission line construction will result in a

number of temporary and permanent environmental effects:

A. Approximately 40 acres willbe sub-

stantially altered by plant construc-

tion and 15 acres willbe permanently

occupied by structures and facilities.

B. Construction of the intake and discharge

structures offshore and also the dike

will require excavation from the shore

and lake bottom.

C. Construction of the nine-mile transmis-

sion line right-of-way willrequire the

clearing of trees and vegetation. The

construction of this additional trans-

mission line wQl result in the destruction
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of a relatively small amount of wildlife

habitat, temporary soil erosion at cer-

tain locations and other effects associated

with such clearing.

24. Operation of the plant willresult in minimal environmental

effects on land and water use. Potential environmental effects on the

aquatic environment include fish impingement, the entrainment in the

plant cooling system of small aquatic organisms, and the effects of

thermal and chemical discharges. Also associated with plant operation

willbe the release of small quantities of radioactive materials in liquid

and gaseous effluents from the plant, direct and indirect radiation, and

the transportation of nuclear fuel and solid radioactive wastes.

25. When operating, Units 1 and 2 willhave separate intake

structures. There will, however, be a combined discharge system

using diffusers which willbring as rapidly as possible, the water-
49/

which is circulated through the plant back to its ambient temperature.

If monitoring studies conducted at Nine Mile Point Unit 1 and at the

adjacent FitEPatrick facility indicate that the impingement of fish is

causing a deleterious impact on the aquatic ecosystems in the vicinity

of Nine Mile Point, alternate design arrangements are available for the
50/

Unit 2 intake structure.





26. The maximum temperature rise of the water through the

plant willbe 30. 9 F above the ambient lake water temperature. The

diffuser is designed to produce high velocity jets which will induce rapid

dilution of the heated water, resulting in a surface temperature rise of
51/

less than 3 F outside of the allowable mixing zone.

27. The intake structure incorporates a number of features

designed to prevent or reduce the attraction and entrapment of fish in

the circulating water system. These are horizontal intake flows, intake

approach velocity of 1. 0 fps, and location of the structure to minimize
52/

water recirculation. Based on data from the nearby Nine Mile Point

Unit 1, however, it is expected that when the plant is operated, fish

present in the immediate vicinity of the intake may be subject to entrap-
53/

ment and to impingement on the traveling water screens.

28. The loss of fish and other aquatic organisms through impinge-

ment or entrainment is significant only to the extent that it produces a

measurable adverse effect upon Lake Ontario's ecosystem. Ascertain-

ing the census of the fish population in Lake Ontario is difficultin
S4/

view of the population's mobility. The most recent comprehensive

survey of fish within the Lake was conducted in a six-month period, from

May through October 1972. In conducting the survey, there was one

sampling transects consisting of approximately 8 "stations", in the

vicinity of Nine Mile Point. Data from these stations were used to

estimate both by number and by species fish to be found in the
55/

vicinity of the site.. Additional surveys being conducted and to be
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conducted by Niagara Mohawk's consultants will, to the extent possible,
56/

verify and supplement the information gathered to date. At this time,

the studies are confined to impingement and entrainment at Unit 1 since

it is the only unit at the site presently in operation. The FitzPatrick

facility is expected to become operational in 1974. Additional surveys
57/

of fish impingement and entrainment at that facility willbe made.

From the joint operation of these two plants over a period of several

years before Unit 2 becomes operational, reliable data should be gathered

about fish mortality and the entrainment of organisms. To be sure that

the results of such a program are available before Unit 2 commences

operation, Applicant willconduct an extensive monitoring program in

order to determine the extent of fish mortality and to study fish dynamics
58/

in the Lake.

29. Operation of the plant willresult in entrainment in the cool-

ing system of small organisms, such as zooplankton, phytoplankton, small

fish, fish eggs and larvae. The impact of entrainment on the Lake as a

whole willnot be measurable, and it willbe insignificant, although high
59/

mortality of some entrained organisms is expected. The impact of

entrainment on the Nine Mile Point area of the Lake willbe measured

by an extensive and comprehensive monitoring program conducted by the

Applicant and set forth in the environmental technical specifications.
1

30. The manner in which water quality matters are to be con-

sidered is governed by the AEC Interim Policy Statement on
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Implementation, Federal Water Pollution Control Act Amendments of
60/

1972 ("FWPCA"). In this proceeding the New York State Department

of Environmental Conservation has issued a "negative" certification, that

is, a certification stating that there are no applicable effluent limitations-

under Sections 301 and 302 of the FWPCA and there are no applicable
61/

standards under Sections 306 and 307 of the Act.

31. The Board under paragraph 4 of the Interim Policy Statement

has discretion to consider alternative cooling systems to the once-through

system proposed by Applicant. Based on the record before it, the Board

confirms the conclusion reached by the Staff in Section 10 of its Exhibit 2

that the benefits of the proposed system with the resolution of'the impact

upon Lake Ontario's fish population willsubstantially outweigh the

economic and environmental costs incurred, and that therefore the

referenced system appears to be an appropriate choice.

The Applicant and the Staff agree that thermal releases from the

plant are not expected to have a significant deleterious effect on lake
62/

biota, due to rapid dissipation of the heat. The Board concurs with this

conclusion. Operation of the plant will comply with the basic thermal

standard of New York State, which defines the permissible discharge of

heated liquids as:

"None alone or, in combination with other substances
or wastes in sufficient amounts or at such temper-
atures as to be injurious to fish life, make the waters
unsafe or unsuitable as a source of water supply for
drinking, culinary or food processing purposes or
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impair the waters for any other best usage as
determined for the specific waters which are
assigned to the class." 63/

32. In implementation of that standard, the applicable New York

State thermal discharge criteria require that a thermal discharge not in-

crease the Lake temperature at the surface more than 3 F over the ambient

temperature; however, the criteria allow the temperature increase to ex-

ceed'his limitwithin a mixing zone with a radius of 300 feet from the point

of discharge, or within a zone of equivalent area. The Applicant has con-

cluded that the plant's mixing zone willnot exceed 6. 5 acres, an area equiva-

lent to a 300-foot radius circle and that, therefore, the State criteria will
64/

be met under most conditions. The Staff concluded that, there is a possi

bility that under certain conditions the criteria may be exceeded less than
65/

4 percent of the time.

The Board finds, in accordance with paragraph 5a of the Interim

Policy Statement that Applicant will comply for a very substantial portion

of the time with the applicable New York State thermal discharge criteria.

For those periods when there may be non-compliance with the criteria

appropriate action willbe taken. The action to be taken willbe decided

at the operating license stage of the proceeding.

33. The quantities of chemicals to be discharged to the Lake are
66/

very small and are expected to have no effect on aquatic biota.

Pursuant to paragraph Sa of the Interim Policy Statement, the

Board finds that Applicant will comply with the applicable New York State

non-thermal discharge criteria.
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34. Under paragraph 5a(2) of the Interim Policy Statement, after

a determination of compliance with applicable State limitations is made,

the Board must evaluate the plant's environmental impact on the basis

of discharges at the level of these limitations. The Board finds that

the Staff has conducted a cost-benefit analysis in Section 10 of the FES

at these levels, and that that analysis is adequate. The Board finds no

need to conduct a duplicative evaluation of this impact and adopts the

Staff's conclusion that the overall benefits of the plant exceed the environ-

mental costs of its construction and eventual operation. The Board also

recognizes that there willbe a further evaluation of this impact by both

EPA and the State of New York during the issuance of a Section 402

permit, and if steps become necessary to reduce "water quality costs"

they willbe taken at that point.

35. The probability of occurrence of accidents, their conse-

quences and their environmental effects have been analyzed. These

analyses used estimates of probabilities and realistic fission product

releases and transport assumptions. Under these realistic assumptions,

the integrated exposure of the population within 50 miles of the plant

from each postulated accident would be orders of magnitude smaller

than that of the naturally occurring radioactivity. When considered with

the probability of occurrence, the annual potential radiation exposure of

the population from any of the postulated accidents is an even smaller
ev/

fraction of the exposure from natural background radiation. It is
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concluded from the results of the analyses that the environmental risk

due to postulated radiological accidents is exceedingly small.

VI. Contested Issues

A. Need for Power

[To be supplied after close of evidentiary record on this

issue]

B. Radiological H,eleases

36. The proposed gaseous radiological waste system for Unit 2

collects, processes, holds, and controls the release to the atmosphere

of gases from the main condenser air ejector. The start-up mechani-

cal vacuum pump and drywell ventilation gases willbe released in a

controlled manner to reduce the resultant site boundary doses. The

main turbine gland seal exhausters use a clean steam source thus
68/

eliminating them as a source of radiation gases. These gases and

the gases from the stand-by gas treatment systems willbe released

through a stack at least 100 meters in height. The offgas willbe pro-

cessed in a gas decay system consisting essentially of a catalytic

recombiner, a condenser, a dehumidification system, a charcoal
69/

absorption system, and HEPA afterfilters. The offgas system has

been designed to maintain the release level of gaseous radioactive

wastes considerably below the limits set forth in the Commission's

regulations.
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3V. The Staff calculates an expected annual release of noble
70/

gases of approximately 110,000 curies. Applicant calculates these

releases to be approximately 12, 000 curies per annum which is expressed
71/

in terms of 383CxCi/sec. The Staff intxoduced additional direct testi-

mony explaining and comparing the bases for the several assumptions

made by Applicant and the Staff with respect to the performance of the

A Staff expert witness additionally

radwaste systems and the resulting quantities and concentrations of
72/

gaseous radioactive releases.

testified that the expected actual gaseous effluents from Unit 2 will

probably be less in quantity and concentration than those estimated by
V3/

the Staff in the FES. Essentially all of the radioiodine which may

be present in the offgases from the main condensers willbe removed
74/

by the charcoal adsorbers.

The record shows that the total expected gaseous effluents

from all units at the site willnot exceed the numerical units specified
75/

in Appendix B, Table 1, of 10 C. F. R. Part 20.

38. In addition, the Commission's regulations require that

effluents from the plant be maintained "as low as practicable." The

most critical dose from the standpoint of airborne effluents is the

grass-cow-milk pathway. The Staff has calculated the dose to a child'

thyroid from consuming one liter of milk daily from a cow grazing

five months per year at the nearest dairy farm (approximately 0. 7 miles
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76/
SW of the site boundary) to be 0. 22 mrem/year. Applicant calculated

the dose to be . 17 mrem per year at a different site location which had
77/

only slightly different meteorological dispersion conditions.

Although Staff has calculated a slightly higher infant thyroid dose,

the reasons for the difference between the estimates of the Staff and

Applicant has been identified to the Board's satisfaction, and the Board
78/

finds that this difference is not significant.

39. Liquid radioactive wastes resulting from plant operation

willbe collected at various locations throughout the plant and then trans-

ferred to the radwaste building prior to collection and treatment. The

proposed liquid radwaste system is divided, into several subsystems so

that liquid wastes from various sources can be kept segregated and

processed separately. Cross-connections between the subsystems

provide additional flexibilityfor processing of these wastes by alternate

methods. These wastes willbe treated according to their conductivity,

suspended solids content and/or radioactivity. As much as possible of

the treated water willbe routed for reuse within the Unit; however,
79/

some of it wil1be released under controlled conditions to Lake Ontario.

Both Unit 1 and Unit 2 will share the same discharge structure for a total
80/

dilution flow rate of 1,788 cubic feet/sec (cfs). This flow willbe
81/

maintained even when one plant is shut down.
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The Staff estimated that 2. 0 curies per year excluding tritium

and 20 curies per year of tritium willbe discharged from Unit 2 into
82/

Lake Ontario. In comparison, Applicant estimated a yearly liquid

The Board finds that the

release exclusive of tritium of 3. 7 curies and a yearly tritium release
83/

of 18 curies. The resulting doses are a small fraction of the limits
84/

specified in the Commission's regulations.

difference between the dose calculations of the Staff and Applicant is not

significant and that the average concentration of mixed nuclides discharged

into the Lake willbe well below the maximum permissible concentrations,

set forth in 10 'C.F.B. Part 20.

40. Operation of Unit 2 will result in some radiation exposures

to personnel. Both the Applicant and the Staff have calculated the dose
85/

from these releases to be on the order of 300 man rems per year.

Exposures to the public, on the other hand, willbe minimal (12 mrem/yr. )

because Niagara Mohawk has provided that releases from the turbine
86/

building willbe vented through a 100-meter high stack.

Applicant has provided shielding throughout the operating level
87./

of the plant to keep occupational exposures as low as practicable.

Applicant calculated occupational exposures in shielded areas to be a

factor of approximately 20 below the numerical limits of 10 C. F. R.
88/

Part 20 and has stated on the record of this proceeding that a further

increase in this margin through additional designed-in shielding would
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89/
not be justified. As a result of experience at Unit 1, Applicant is

reviewing certain of Unit 2's maintenance and in/service inspection
90/

procedures to further reduce calculated occupational exposures.

Applicant is committed on the record of this proceeding to reduce those
91/

exposures insofar as practical.

41. The total dose from the combined operations at the site to be

received by the population of approximately 1. 1 million persons within 50
92/

miles of the Station is estimated by the Staff to be 46 man rems per year.

This figure is a small fraction of that received by these same persons from
93/

natural background radiation. Such natural background is estimated to
94/

be approximately 133,000 man rems.

42. Intervenor introduced no direct evidence to contravert

the calculations assumptions or bases thereof employed by Applicant

and the Staff in this proceeding. The Board finds that the releases

from Applicant's proposed radwaste system willbe as low as practi-

cable and conform to the Commission's regulations. The Board further

finds that intervenors'ontention to the contrary is without basis in the

record.

C. Fuel Densification

43. As a result of its continuing surveillance and review of

operating reactors, the Staff began investigating the phenomenon of

fuel rod collapse. Based on the information initiallyavailable, the





-24-

Staff issued a report on November 14, 1972, entitled "Technical Report

on Densification of Light-Water Reactor Fuels." In this report, the

Staff concluded that the effect of densification during normal operation,

operating transients, and postulated accidents should be evaluated for

all water-cooled reactors. In a letter dated November 20, 1972, the

Staff requested Applicant to provide the analyses and relevant bases

needed to determine the consequences of densification. On January 3,

1973, General Electric submitted a topical report, entitled "Densification

Considerations in BWR Fuel Design and Performance" (NEDM-10735),

which provided the requested information as it applied to boiling water

reactors generally, and specifically to Unit 2. After a number of

technical exchanges between the Staff and General Electric, the Staff

issued a letter to Applicant on July 19, 1973, requesting additional

information and analyses in conformance with a prescribed method.

Based on similar information and analyses submitted for a number

of boiling water reactors, the Staff issued a report in August 1973
Ib

entitled "Technical Report on Densification of General Electric Reactor

Fuels. "

In a letter dated August 31, 1973, Applicant provided analyses

of the effect of fuel densification during steady state operation, operating

transients and postulated accidents at Unit 2 in Supplements 6, 7 and 8

of NEDM-10735 utilizing the Commission's prescribed method of
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calculation. Based on this submittal, the Staff concluded that Unit 2

meets the Interim Acceptance Criteria and the phenomenon of fuel

densification willnot pose a significant problem for the plant's
95/

operation.

44. The Unit 2 reactor employs zircaloy-2 clad fuel tubes,
96/

which contain slightly enriched uranium dioxide ("UO2") pellets.

Groups of 49 fuel rods in a square area within a separate zircaloy
97/

channel box form the fuel assemblies.

45. Based upon experimental evidence that no collapse has been

observed in BWB fuel rods and upon the results of calculations performed

independently by the Staff and General Electric, the Staff has concluded

that clad collapse willnot occur and that creep collapse need not be

considered as affecting normal operations, operating transients or
98/

postulated accidents.

46. The Staff has additionally concluded that peak clad tempera-

tures during a design basis LOCA willnot exceed 2,300 F and willmeet

the requirements of the Interim Acceptance Criteria for emergency core

99'oolingsystems. Additionally, General Electric is developing an

improved analytical model and performing additional experiments

which are expected to confirm the conservatism in the assumptions
100/

used in the fuel performance predictions for Unit 2.





47. Lntervenors contend that the design of Unit 2 does not comply

with criterion 10 of Appendix A to 10 C. F. R. Part 50, because the plant
101/

does not contain preventive measures to guard against fuel densification.

Intervenors have asked the Board to take official notice of the Staff's
102/

November 1972 Technical Report and NEDM-10735. Applicant notens

that the latter of these documents supports its position and also that of

the Staff, and that the former, a concededly more conservative docume'nt

does not refute that position.

48. Although the matter of fuel densification is a matter of

continuing interest to the Board, the Board nonetheless finds
intervenors'ontention

without substantial support in the record and that the pre-

ponderance of the evidence supports Applicant's position. The Board

further finds that for purposes of a construction permit Applicant has

adequately described and analyzed the effects of fuel densification during

normal and transient operation, and postulated accidents and that the

record supports the Staff's conclusion that the phenomenon of fuel

densification presents no safety hazard.

D. Alternate Energy Sources

49. Applicant has considered and evaluated various sources

of energy production as alternatives to Unit 2. Among those alterna-

tives were: purchase of power; pressurized water reactors; high
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temperature gas cooled reactors; oil-fired generation; coal-fired

generation; natural gas-fired generation; gas turbines; hydroelectric

power; magneto-hydrodynamic systems; fast breeder reactors; fusion

reactors; geothermal wells; solar energy; wind power; tidal power; and
103/

fuel cells. The Staff has also considered and evaluated several

alternate sources of energy production, including purchase of power,

geothermal wells, coal gasification, solar power, wind power, hydro-

electric power, pumped hydroelectric power, combustion turbine
104/

generators, and steam-turbine generators (fossil-fuel).

50. Intervenors have proposed solar energy, windpower, and

refuse burning, as alternatives to the base load production of power
105 /

from Unit 2.

51. Intervenors'indpower proposal calls for the instaQation

of 538 floating 200-ft. high windmills 10 miles offshore in Lake Ontario
106/

for a distance of many miles. A land-based variation of this

proposal consists of five lines of 800-ft. towers spaced 15 miles apart
107 /

for 40 miles between Buffalo, New York and the Adirondack Mountains.

52. Both Applicant and Staff had previously evaluated wind power

as a possible alternative source of energy to Unit 2 and concluded that

this system is not sufficiently developed at this point in time for
108/

reliable power generation in the quantity required.
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53. The record supports this conclusion. Intervenors'xpert

witness testified that there is no industry existing today which could

supply the wind power system necessary to produce 1, 100 megawatts

of electrical energy and could offer only the conjecture that one would
109/

be available in time to supply the needed power. Additionally,

this witness testified that it would take five years from the installation

of the first four-megawatt unit until the equivalent nameplate rating
1'10 /

of a 1, 100 megawatt plant was achieved.

54. Based on the record before it, the Board finds that the

installation of a wind power system, as proposed by intervenors, is

presently infeasible and impractical. The Board further finds that

Applicant and the Staff gave adequate consideration to the alternative

of wind power, and the basis for their rejection of it as a suitable

alternative to Unit 2 is reasonable.

55. Solar energy for central power station use as compared to

conventionally-fueled or nuclear plants is not a viable alternative to
111 /

the presently accepted means of power generation. Household

solar heating, while technically feasible in certain areas of the United

States--particularly the Southwest--is not feasible in Niagara Mohawk's

franchise territory. As Applicant's expert witness testified, there

were 197 cloudy days, 102 partly-cloudy days and 66 clear days in
112 /

Niagara Mohawk's service area in 1972. Therefore, the
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installation of solar energy for household use because of the storage

system needed would be prohibitive ($8, 000 per house) as compared

to an average yearly electric bill, which includes electric household
113/

heating, of $ 440.

56. To substitute a refuse-burning power station for generation.

of 1, 100 megawatts of electricity would require the daily transport of
114/

70,000 tons of refuse. This refuse would be brought to the power
115/

station in 3, 000 specially designed trucks each day.

of this transportation upon the environment would be tremendously.

adverse and would not serve as a suitable alternative to the nuclear

plant proposed by the Applicant in this proceeding.

57. The Board finds that solar energy and refuse burning are

unacceptable alternatives to Unit 2 and that adequate consideration of

their viability was made both by the Staff and the Applicant.

E. Cost - Benefit Analysis

[Balancing the need for power against other environmental

considerations is an integral and vital part of any cost-benefit analysis.

Of necessity, therefore, the final version of this subsection must await

the evidence to be deduced at the November 13 hearing. What follows,,

therefore, is submitted with the expectation that it is tentative in

nature and subject to revision. )
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58. Both Applicant and Staff have analyzed the projected costs

and benefits of Unit 2, as presently designed, in comparison to the

costs and benefits of alternate sources of energy and alternate plant
116/

designs. The Staff concluded that with the resolution of the pro-

jected impact on Lake Ontario's fish population, the overall benefits

from construction and operation of Unit 2 willsubstantially outweigh
117/

the economic and environmental costs incurred.

59. While intervenors have contended that Applicant and Staff
118/

conducted an insufficient cost benefit analysis, the record is devoid of

any evidence by intervenors in support of their contention.

60. The Board finds Applicant and Staff's cost-benefit analysis

of Unit 2 sufficient. The Board further finds, having independently

considered the final balance among conflicting factors contained in the

record of this proceeding, and having weighed the environmental,

I'conomic,technical, and other benefits against the project's environ-

mental cost, and having considered available alternatives to the proposed

action, that the conclusion reached by the Staff in the FES is supported

by the record.

61. In performing its independent balance, the Board has

considered the entire record of this proceeding. The following

principal factors were weighed by the Board:
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A. The Unit 2 facility is needed to meet the

power demands of Niagara Mohawk's

customers and the power produced by

Unit 2 willbe used for numerous
119'.

productive purposes.

B. Construction of the facility and trans-

mission lines willhave an insignifi-

cant impact on the environment.

C. Routine radiological releases from

the facility willhave an insignificant

impact on the environment. The

environmental risk due to radiological

accidents is expected to be small.

D. Considering available alternatives to the facility,

Unit 2, represents the best alternative. Con-

sidering alternative subsystems, the design of

Unit 2 represents the selection of subsystems

which minimize the overall impact of the facility

on the environment.

E. Monitoring programs and studies to

develop base line information and to

detect adverse effects of operation have
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been initiated and there is assurance that,

if such studies identify significant adverse

effects or irreversible effects, modifica-

tion in plant operation or facility design

willbe made. Technical specifications

willbe included in the operating license

regarding these matters.

COCCI USIONS

62. The application and the proceeding thereon comply with the

requirements of the Act and the Commission.'s regulations.

63. Upon consideration of the entire record in this proceeding

and the foregoing findings of fact and conclusions of law set forth

above, this Board concludes that the application and the record of the

proceeding contain sufficient information, and the review of the applica-

tion by the Staff has been adequate, to support the following findings:

A. In accordance with the provision of 10 C.F.R.

50. 35(a):

(1) The Applicant has described the proposed

design of the facility including, but not

limited to, the principal architectural

and engineering criteria for the design,
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and has identified the major features or

components incorporated therein for the

protection of the health and safety of the

public;

(2) Such further technical or design informa-

tion as may be required to complete the

safety. analysis and which can reasonably

be left for later consideration, willbe

supplied in th~ final safety analysis

report;

(3) Safety features or components, if any,

which require research and develop-

ment have been described by the

Applicant and the Applicant has

identified, and there willbe conducted,

a research and development program

reasonably designed to resolve any

safety questions associated with such

features or components; and

(4) On the basis of the foregoing, there is

reasonable assurance that (i) such

safety questions willbe satisfactorily
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resolved at or before the latest date

established for completion of construc-

tion of the proposed facility, and

(ii) taking into consideration the site

criteria contained in 10 C.P.R. Part 3.00

the proposed facility can be constructed

and operated at the proposed location

without undue risk to the health and

safety of the public.

B. The Applicant is technically qualified to design and construct

the proposed
facility,'.

The Applicant is financially qualified to design and construct

the proposed facility,'nd

D. The issuance of a permit for construction of the facility

willnot be inimical to the common defense and security or to the health

and safety of the public.

64. In accordance with Appendix D to Part 50 of the Commission's

regulations, the Board concludes as follows:

A. The environmental review conducted by the

Commission's, Regulatory Staff pursuant to

Appendix D has been adequate.
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B. The requirements of Section 102(2)(C) and (D)

of NEPA and Appendix D have been complied

within this proceeding.

C. Upon independently considering the final balance

among the factors contained in the record of

this proceeding, the appropriate action to be

taken is issuance of a construction permit in

the form proposed by the Regulatory Staff and

attached to this initial decision.

65. The Record supports the issuance of a construction permit

by the Director of Regulation in the form attached to this Initial Decision.

ORDER

Pursuant to the Act and the Commission's regulations, IT IS

ORDERED that the Director of Regulation is authorized to issue a con-

struction permit to Niagara Mohawk Power Corporation substantially

in the form attached to this Decision. IT IS FURTHER ORDERED, in

accordance with sections 2. 760, 2. 762, 2.785 and 2. 786 of the Commission's

Rules of Practice, that this Initial Decision shall be effective immediately
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upon issuance and shall constitute the final decision of the Commission

following review thereof pursuant to the above-cited rules.

Respectfully submitted,

LEBOEUF, LAMB, LEIBY 5, MACRAE

Attorneys for Applicant

By
L x K. Larson

Dated: November 2, 19V3
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