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ABSTRACT

This Final Environmental Statement contains the second assessment of the
environmental impact associated with the operation of the Seabrook Station,
Units 1 and 2, pursuant to the National Environmental Policy Act of 1969
(NEPA) and 10 CFR 51, as amended, of the NRC regulations. This statement
examines the environment, environmental consequences and mitigating actions,
and environmental and economic benefits and costs. Land use and terrestrial
and aquatic-ecological impacts will be small. Operational impacts to historic
and archeological sites will be negligible. The effects of routine operations,
energy transmission, and periodic maintenance of rights-of-way and transmission
facilities should not jeopardize any populations of endangered or threatened
species. No significant impacts are anticipated from normal operational releases
of radioactivity. The risk associated with accidental radiation exposure is
very low. The net socioeconomic effects of the project will be beneficial.
The action called for is the issuance of an operating license for Seabrook
Station, Units I and 2.

Further information may be obtained from

Mr. Louis L. Wheeler, Project Manager
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, DC 20555
301/492-7792
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SUMMARY AND CONCLUSIONS

This Final Environmental Statement was prepared by the U.S. Nuclear Regulatory
Commission, Office of Nuclear Reactor Regulation (the staff).

1. This action is administrative.

2. The proposed action is the issuance of operating licenses to Public Service
Company of New Hampshire et al. (PSNH, applicant) for the startup and oper-
ation of Units 1 and 2 of Seabrook Station (NRC Docket Numbers 50-443 and
50-444), located in the town of Seabrook, New Hampshire. The center of the
Boston, Massachusetts metropolitan area is approximately 66 km (40 mi)*
south of Seabrook Station.

The two units will employ four-loop, pressurized water reactors (PWRs) to
produce a rated 3425 megawatts thermal (MWt) each. This rated power level
includes 3411 MWt generated in the core plus an additional 14 MWe added to
the nuclear steam supply system (NSSS) by the four reactor coolant pumps.
The gross electrical output for each unit will be 1198 MWe. The exhaust
steam from the main turbine will be cooled and condensed by a once-through
cooling system drawing water from and returning it to the Atlantic Ocean
through long underground tunnels.

3. The information in this statement represents the second assessment of the
environmental impacts pursuant to the guidelines of the National Environ-
mental Policy Act of 1969 (NEPA) and Title 10 of the Code of Federal Regu-
lations Part 51 (10 CFR 51) of the Commission's Regulations. After receiv-
ing an application in March 1973 to construct this station, the staff car-
ried out a review of impacts that would occur during its construction and
operation. That evaluation was issued as a Final Environmental Statement--
Construction Phase (FES-CP) in December 1974. After this environmental
review, a safety review, an evaluation by the Advisory Committee on Reac-
tor Safeguards, and public hearings, the U.S. Nuclear Regulatory Commis-
sion issued Construction Permits Nos. CPPR-135 and CPPR-136 in July 1976.
The applicant has informed the NRC that, as of October 1982, the construc-
tion of Unit I was 78% complete, and Unit 2 was about 20% complete. A
review of construction progress now being made by the applicant may result
in changes to these numbers. In July 1981 the applicant applied for
operating licenses for the units and submitted the required safety and
environmental reports in support of the application.

*Throughout the text of this document values are presented in both metric and

English units. For the most part, measurements and calculations were origi-
nally made in English units and subsequently converted to metric. The number
of significant figures given in a metric conversion is not meant to imply
greater or lesser accuracy than that implied in the original English value.
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4. The staff has reviewed the activities associated with the proposed
operation of the plants and the potential environmental impacts. The
staff's conclusions are summarized as follows:

a. Seabrook Station will improve the ability of the applicant and the
New England Power Pool (NEPOOL) to supply system load requirements.
There will be a net savings in overall system production costs that
will result from the operation of the plant (Chapter 6).

b. Alteration of about 78 ha (193.5 acres) of land for the plant has
been necessary. This is not significant.

c. The use of sodium hypochlorite biocide at the station in continuous
low-level and intermittent shock treatment, possibly supplemented by
thermal backflushing, has been proposed by the applicant and assessed
by the NRC staff and EPA. A maximum total residual oxidant discharge
concentration of 0.2 mg/l in combination with the minimum design di-
lution to be provided by the discharge diffuser is not expected to
result in significant adverse impacts on receiving water biota or vio-
lations of receiving water use and quality standards. A minimization
program for chlorination of cooling waters at the station is proposed
by the preliminary draft NPDES permit (Sections 5.3.1 and 5.5.2,
Appendix H, Appendix I).

d. The presence of the plant and plant operations will have negligible
effect on the 100-year floodplain (Section 5.3.3).

e. Periodic operation of the auxiliary boilers and diesel generators
(the predominant contributors to air pollutant discharges) should
not have a significant impact on air quality (Section 5.4).

f. Operation of Seabrook Station will not have an adverse impact on any
terrestrial or aquatic endangered or threatened species
(Sections 5.5.1.1 and 5.6).

g. While experimental work is still underway on the biological effects
of electric fields along transmission lines, the staff has found no
evidence to date to:support a conclusion that the operation of the
345-kV transmission lines will have an adverse effect on the health
of humans or that their operation will adversely affect plant or
animal life (Section 5.5.1.2).

h. Assessments by the Environmental Protection Agency and the staff of
the impacts of Seabrook Station operations on estuarine and marine
biota and fisheries were made during the construction permit proceed-
ings. EPA and the staff concluded that (1) the relevant sections of
the Clean Water Act and NEPA have been met; (2) with respect to the
thermal components of the discharge and in accordance with limitations
imposed in the NPDES permit (Appendix H), the once-through cooling
system will ensure the protection and propagation of a balanced in-
digenous population of fish, shellfish, and wildlife in and on the
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receiving waters; and (3) the intake structures reflect the best
available technology for minimizing adverse environmental impacts to
the aquatic biological and fishery resources of Hampton Harbor and
nearby coastal waters. The key NRC and USEPA assessments and decis-
ions are summarized. The impacts are not reevaluated in this environ-
mental statement (Section 5.5.2).

i. The operation and maintenance of Seabrook Station will not adversely
impact existing archeological resources or historic sites
(Section 5.7).

j. The overall socioeconomic impact of operating Seabrook Station will
be positive, with the exception idenified in 4k below. (Section 5.8).

k. The operation of Seabrook Station should not result in large
measureable losses to beach attendance or to the beach economy
(Section 5.8.3).

1. Approximately 7.6% of the total population growth in eastern
Rockingham and southeastern Strafford counties from 1980 to 1985 can
be attributed to Seabrook Station (Section 5.8.4).

m. The risk to public health and safety from exposure to radioactive
effluents and the transportation of fuel and wastes from normal
operations will be very small (Section 5.9.3.2).

n. Activities offsite that might adversely affect operation of the plant
(nearby industrial, military, and transportation facilities that might
create explosive, missile, toxic gas, or similar hazards) were eval-
uated. The risk to Seabrook Station from such hazards is negligibly
small (Section 5.9.4.4(2)).

o. The environmental risks of accidents, assuming protective action is
taken, is of the same order of magnitude as the risk from normal
operation, although accidents have a potential for early fatalities
and economic costs not associated with normal operations. The risk
of early fatality is small in comparison with the risk of early fata-
lity from other human activities. There are no special or unique
characteristics of the site and environs that would warrant requiring
special accident-mitigating features (Section 5.9.4.6).

p. The environmental impact of Seabrook Station as a result of the
uranium fuel cycle is very small when compared to the impact of
natural background radiation (Section 5.10).

5. This Final Environmental Statement is being made available to the public,
to the Environmental Protection Agency, and to other specified agencies
in December 1982.
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6. On the basis of the analyses and evaluations set forth in this statement,
and after weighing the environmental, economic, technical, and other bene-
fits against environmental and economic costs and after considering avail-
able alternatives at the operating license stage, the staff concludes that
the action called for under NEPA and 10 CFR 51 is the issuance of operating
licenses for Seabrook Station, Units 1 and 2, subject to the following
conditions for the protection of the environment (Section 6.1):

a. Before engaging in additional construction or operational activities
that may result in a significant adverse impact that was not evalu-
ated or that is significantly greater than that evaluated in this
statement, the applicant shall provide written notification of such
activities to the Director of the Office of Nuclear Reactor Regula-
tion and shall receive written approval from that office before
proceeding with such activities.

b. The applicant shall carry out the environmental monitoring programs
outlined in Section 5 of this statement, as modified and approved by
the staff, and implemented in the Environmental Protection Plan and
Technical Specifications that will be incorporated ion the operating
licenses for Seabrook Units 1 and 2. Monitoring of the aquatic envi-
ronment shall be as specified in the National Pollution Discharge
Elimination System (NPDES) permit.

c. If adverse environmental effects or evidence of irreversible
environmental damage occurs during the operating life of the plant,
the applicant shall provide the staff with an analysis of the problem
and a proposed course of action to alleviate it.
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FOREWORD

This Final Environmental Statement-Operating License Stage (FES-OL) was prepared
by the U.S. Nuclear Regulatory Commission, Office of Nuclear Reactor Regulation
(NRR, the staff) in accordance with the Commission's regulations set forth in
Title 10 of the Code of Federal Regulations Part 51 (10 CFR 51), which imple-
ments the requirements of the National Environmental Policy Act of 1969 (NEPA).
Sections related to the aquatic environment were prepared in cooperation with
the U.S. Environmental Protection Agency, Region I.

The NEPA states, among other things, that it is the continuing responsibility
of the Federal government to use all practicable means, consistent with other
essential considerations of national policy, to improve and coordinate Federal
plans, functions, programs, and resources to the end that the Nation may:

Fulfill the responsibilities of each generation as trustee of the
environment for succeeding generations.

Assure for all Americans safe, healthful, productive, and aesthetically
and culturally pleasing surroundings.

Attain the widest range of beneficial uses of the environment without
degradation, risk to health or safety, or other undesirable and unintended
consequences.

Preserve important historic, cultural, and natural aspects of our national
heritage and maintain, wherever possible, an environment that supports
diversity and variety of individual choice.

Achieve a balance between population and resource use which will permit
high standards of living and a wide sharing of life's amenities.

Enhance the quality of renewable resources and approach the maximum
attainable recycling of depletable resources.

Further, with respect to major Federal actions significantly affecting the
quality of the human environment, Section 102(2)(c) of the NEPA calls for the
preparation of a statement on:

The environmental impact of the proposed action

Any adverse environmental effects which cannot be avoided should the
proposal be implemented

* Alternatives to the proposed action

* The relationship between local short-term uses of man's environment and
the maintenance and enhancement of long-term productivity
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Any irreversible and irretrievable commitments of resources which would
be involved in the proposed action should it be implemented.

An Environmental Report (ER) accompanied the application for an operating
license. In conducting the required NEPA review, the staff met with the appli-
cant to discuss items of information in the ER, to seek new information from
the applicant that might be needed for an adequate assessment, and to ensure
that the staff has thorough understanding of the proposed project. In addition,
the staff has obtained information from other sources that have assisted in
this evaluation, and visited the project site and the surrounding vicinity.
Members of the staff met with state and local officials who are charged with
protecting state and local interests. On the basis of all the foregoing and
other such activities or inquiries as were deemed useful and appropriate, the
staff made an independent assessment of the considerations specified in
Section 103(2)(c) of the NEPA and 10 CFR 51.

The evaluation led to the publication of a DES, which was circulated to Federal,
state, and local government agencies for comment. A notice of the availability
of the ER and the DES was published in the Federal Register. Interested persons
were also invited to comment on the proposed action and on the draft statement.

After receipt and consideration of these comments, the staff prepared this Final
Environmental Statement (FES), which includes a discussion of questions and
concerns raised by the comments and the disposition thereof. This FES also con-
tains conclusions as to whether--after the environmental, economic, technical,
and other benefits are weighed against environmental costs--the action called
for, with respect to environmental issues, is the issuance or denial of the
proposed license, or its appropriate conditioning to protect environmental
values. The format used in the DES is also used in this FES to facilitate
review.

The information to be found in the various sections of this statement updates
the FES-CP in four ways: (1) by evaluating changes to facility design and
operation that will result in different environmental effects of operation
(including those which would enhance as well as degrade the environment) than
those projected during the preconstruction review; (2) by reporting the results
of relevant new information that has become available subsequent to the issuance
of the FES-CP; (3) by factoring into the statement new environmental policies
and statutes that have a bearing on the licensing action; and (4) by identifying
unresolved environmental issues or surveillance needs that are to be resolved
by means of license conditions.

Copies of this FES are available for inspection at the Commission's Public
Document Room, 1717 H Street, NW, Washington, DC 20555 and at the Exeter
Public Library, Exeter, NH. Copies are available for purchase as noted on the
inside front cover.
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1 INTRODUCTION

1.1 Resum6

"The proposed action is the issuance of operating licenses to the Public Service
Company of New Hampshire (PSNH) (the applicant), acting also as agent for all
the other members of the Seabrook Station Owners group, for the startup and
operation of the Seabrook Station (the plant), Units I and 2 (Docket Nos. 50-443
and 50-444). Each unit will use a pressurized-water reactor (PWR) and will have
an initial gross electrical output of approximately 1198 MWe. Condenser cooling
during normal operations will be accomplished by a once-through cooling system
drawing water from and discharging it back to the Atlantic Ocean. A backup
closed-loop cooling system using forced-draft cooling towers is also available
if the once-through system is inoperative. The plant is located on a 290-ha
(715-acre) site on the Atlantic Coast in New Hampshire, in the northern part of
the town of Seabrook, about 18 km (11 mi) south of Portsmouth, New Hampshire.

1.2 Administrative History

This operating license (OL) review is the second assessment of the environmental
impacts associated with Seabrook Station. After receiving, in 1973, an applica-
tion to construct the plant, the staff reviewed impacts that could occur during
the construction and operation of the plant. This evaluation was issued as a
Final Environmental Statement--Construction Permit Stage (FES-CP) in December
1974. As a result of that environmental review, a safety review, and an evalu-
ation by the Advisory Committee on Reactor Safeguards (ACRS), and after public
hearings before an Atomic Safety and Licensing Board, the Nuclear Regulatory
Commission (NRC) issued Construction Permits CPPR-135 and CPPR-136 on July 7,
1976.

On June 29, 1981, the applicant submitted the Seabrook Station Environmental
Report--Operating License Stage (ER-OL) and the Final Safety Analysis Report
(FSAR)* as part of the application requesting operating licenses for Units 1
and 2. The FSAR and ER-OL were docketed on October 5, 1981. The operational
safety and environmental reviews were initiated following the docketing of
these documents.

*See availability statement on the inside front cover of this report. Other

documents referenced in this report also are available as noted on the inside
front cover and are listed at the end of the section in which they are cited.
Most documents are arranged alphabetically in reference lists according to the
name of author or publisher, as given in parenthesis following the text state-
ment that cites the reference. NRC documents such as NUREG reports or IE
bulletins are referred to by their alphameric designations but listed under
the heading of U.S. Nuclear Regulatory Commission.
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The applicant has notified the NRC that the scheduled fuel load dates for
Units 1 and 2 are September 1984 and December 1986 respectively. 0
The Draft of this Environmental Statement was made available to the public, to
the Environmental Protection Agency, and to other specified agencies in May 1982.
Comments received are included as Appendix A to this Final Environmental State-
ment. Chapter 9 discusses the results of the NRC staff consideration of the
comments.

1.3 Permits and Licenses

The applicant has provided a status listing of environmentally related permits,
approvals, and licenses required by Federal and state agencies in connection
with the proposed project (ER-OL Section 12.0, and Supplement 1 p! 2.2-4). The
staff has reviewed the listing and is not aware of any potential non-NRC licen-
sing difficulties that would significantly delay or preclude the proposed opera-
tion of the plant. The issuance of, or waiver of requirement for, a water qua-
lity certification pursuant to Section 401 of the Clean Water Act of 1977 by the
State of New Hampshire is a necessary prerequisite for the issuance of an opera-
ting license by NRC. The water quality certification was issued on October 9,
1975. A preliminary draft NPDES permit was produced by the U.S. Environmental
Protection Agency for Seabrook Station during March 1982. It is included as
Appendix H to this statement. This preliminary draft NPDES permit includes all
of the provisions and requirements expected to be included in the draft permit
that will be issued for public notice. Comments on the preliminary draft NPDES
permit, including the nonradiological aquatic monitoring program, should be
addressed directly to:

U.S. Environmental Protection Agency
Region I, Permits Branch
John F. Kennedy Federal Building
Boston, Mass. 02203
ATTN: Mr. T. E. Landry
NPDES No. NH0020338
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2 PURPOSE OF AND NEED FOR ACTION

The Commission has amended 10 CFR 51, "Licensing and Regulatory Policy and
Procedures for Environmental Protection," effective April 26, 1982, to provide
that need for power issues will not be considered in ongoing and future operat-
ing license proceedings for nuclear power plants unless a showing of "special
circumstances" is made under 10 CFR 2.758 or the Commission otherwise so requires
(47 FR 12940, March 26, 1982). Need for power issues need not be addressed by
operating applicants in environmental reports to the NRC, nor by the staff in
environmental impact statements prepared in connection with operating license
applications (see 10 CFR 51.21, 51.23(e), and 51.53(c)).

This policy has been determined by the Commission to be justified even in
situations where, because of reduced capacity requirements on the applicant's
system, the additional capacity to be provided by the nuclear facility is not
needed to meet the applicant's load responsibility. The Commission has taken
this action because the issue of need for power is correctly considered at the
construction permit stage of the regulatory review where a finding of insuffi-
cient need could factor into denial of issuance of a license. At the operating
license review stage, the proposed plant is substantially constructed and a
finding of insufficient need would not, in itself, result in denial of the
operating license.

Substantial information exists which supports the contention that nuclear plants
are lower in operating costs than conventional fossil plants. If conservation
or other factors lower anticipated demand, utilities remove generating facili-
ties from service according to their costs of operation, with the most expensive
facilities removed first. Thus, a completed nuclear plant would serve to sub-
stitute for less economical generating capacity (ibid; see also 46 FR 39440,
August 3, 1981).

Accordingly, this environmental statement does not consider "need for power."
Section 6 does, however, consider the "costs avoided" as a result of the oper-
ation of the nuclear plant.
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3 ALTERNATIVES TO THE PROPOSED ACTION

The Commission amended its regulations in 10 CFR 51 effective April 26, 1982,
to provide that issues related to alternative energy sources will not be con-
sidered in ongoing and future operating license proceedings for nuclear power
plants unless a showing of special circumstances is made under 10 CFR 2.758 or
the Commission otherwise so requires (47 FR 12940, March 26, 1982). In addi-
tion, these issues need not be addressed by operating license applicants in
environmental reports to the NRC, nor by the staff in environmental impact
statements prepared in connection with operating license applications (see
10 CFR 51.21, 51.23(e), and 51.53(c)).

The Commission has concluded that alternative energy source issues are resolved
at the construction permit stage and the CP is granted only after a finding
that, on balance, no superior alternative to the proposed nuclear facility
exists. In addition, this conclusion is unlikely to change even if an alter-
native is shown to be marginally environmentally superior in comparison to
operation of the nuclear facility because of the economic advantage that
operation of the nuclear plant would have over available alternative sources
(ibid; see also 46 FR 39440, August 3, 1981). By earlier amendment (46 FR
28630, May 28, 1981), the Commission also stated that alternative sites will
not be considered at the operating license stage, except under special circum-
stances per 10 CFR 2.758. Accordingly, this environmental statement does not
consider alternative energy sources or alternative sites.
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4 AFFECTED ENVIRONMENT

4.1 R~sum4

This r6sumg highlights changes in the design of and operating procedures for
Seabrook Station, as well as new information on the local environment gained
since the FES-CP was issued in 1974.

An updated summary is presented of land use and terrestrial impacts resulting
from site preparation. A site-related environmental description of estuarine
and coastal waters also is presented. Aquatic resources are discussed a tney
relate to specific matters that remain to be resolved or assessed. These
matters are: information on the aquatic environment, changes in the environ-
ment that relate to previous decisions, an applicant proposal for thermal back-
flushing to be used to supplement continuous low-level chlorination of the
cooling system. If it is determined that chlorination is not completely ef-
fective in the control of fouling of the intake tunnel, backflushing will be
utilized to provide additional fouling control. Also, even if chlorination is
completely effective, backflushing would be conducted infrequently, for the
purpose of operator training and system maintenance. It is unlikely, however,
that thermal backflushing and chlorination will be utilized concurrently. Up-
dated recreational and commercial fishery information and current information
on threatened and endangered species also are provided. Since publication of
the FES-CP, the onsite meteorological measurements prornm has been modified.

Regarding historic and archeological sites, the Governor Meshech Weare House
has been added to the National Register of Historic Places, a transmission
line has been rerouted, and three potential sites have been investigated by
trained archeologists, and some artifacts were recovered.

Changes that have occurred in the socioeconomic characteristics of the area

are described in this chapter.

4.2 Facility Description

4.2.1 External Appearance and Plant Layout

Figure 4.1 shows the site layout of the Seabrook Station. This layout is more
detailed than the plot plan presented in Figure 3.1-2 of the ER-CP. As a result
of the site construction activities more of the upland portion of the site has
been cleared for construction than was contemplated in the FES-CP (ER Sec-
tion 3.1). Additional details on the terrestrial impact of site preparation
are provided in Section 4.3.1 of this statement.

4.2.2 Water Use

Seabrook Station overall water use has not changed significantly from that
presented in the FES-CP. There have been some changes in the water use by
individual systems, however. These are
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(1) an increase in the estimated sanitary and potable water used during station
operation from about (37,850 I/day (10,000 gal/day) to about 57,530 I/day
(15,200 gal/day)

(2) an increase in the estimated secondary plant leakage from about 109,000
I/day (28,800 gal/day) to about (157,080 I/day (41,500 gal/day)

(3) a decrease in estimated demineralizer regeneration effluent from about
32,550 1/day (8600 gal/day) average to about 24,225 I/day (6400 gal/day)

(4) a decrease in the estimated amount of groundwater to be used by the station
during operation from about 662,400 1/day (175,000 gal/day) average to about
454,200 1/day (120,000 gal/day)

Table 4.1 and Figure 4.2 show the anticipated station water use under various
station operating tonditions.

Another modification to the station water use since the FES-CP was issued has
been the addition of onsite wells to supply the other-than-condenser- and ser-
vice-water-cooling needs during construction. When the FES-CP was issued, the
applicant planned to obtain water for these purposes from the well field of the
town of Seabrook. During construction, it was found that station water needs
could not be satisfied by the amount contracted for with the town and additional
wells were dug on site and placed in operation (response to Question 240.10).
Since that time, work has been initiated by the town to increase its water capa-
city. The applicant's current agreement with the town of Seabrook is for up to
190,000 I/day (50,000 gal/day) of fresh water with additional amounts, averag-
ing from 662,400 I/day (175,000 gal/day) to 908,400 1/day (240,000 gal/day),
depending on the capacity of the new well field site above 3,312,000 1/day
(875,000 gal/day) (response to Question 391.21). The applicant expects that the
enlarged town supply will be capable of meeting normal station requirements.
The applicant reports that the town's consultant estimated that a total well
capacity of about 5,680,000 1/day (1,500,000 gal/day) through three 1325-1/min
(350-gpm) wells could be developed. The onsite wells would only be used to meet
higher than normal station needs or temporary reductions in the town's municipal
supply (response to Question 291.21).

4.2.3 Cooling System

4.2.3.1 Intake

The "velocity cap" concept evaluated in the FES-CP has been retained. This con-
cept was chosen because of its low potential for fish entrapment as experienced
for similar coastal structures.

The location of the intake structures has changed since the FES-CP was published.
Figure 4.3 illustrates the general layout of the intake structures in relation to
the discharge structure. Figure 4.4 shows a profile of Seabrook Station circu-
lating water system. A diagram of the station velocity cap intake structures is
given in the ER-OL.

Additional changes in the intake system design are given in Table 4.2. The
status of the regulatory review of these changes by the Nuclear Regulatory
Commission and the Environmental Protection Agency i's discussed in Section 5.5.2.
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Table 4.1 Plant water use

Point* Flow"

Condition*** Notes

A B C D

1

2

3

4

824,000 gpm

780,000 gpm

44,000 gpm

47,240

824,000 gpm

780,000 gpm

44,000 gpm

47,240

72,000

412,000 gpm

390,000 gpm

22,000 gpm

20,490

72,000

0-824,000

0-780,000

0-44,000

50,000

72,0005 72,000

Continuous flow

Continuous flow

Continuous flow

Maximum alloca-
tion is 50,000
gpd

1/2 of 48-hr
drawdown test

480,000 gpd max
capacity

Maximum during
construction

20 days use per
year assumed,
358,600 gpd
per unit

6

7 53,600

8 15,200

9 39,300

10 as req'd

11 6,400

12 5,700

13 160,000

14 41,500

53,600

15,200

39,300

as req'd

6,400

5,700

483,200

41,500

26,850

15,200

19,300

as req'd

3,200

2,850

403,200

20,800

138,000

120,000

140,000

as req'd In event of fire,
two 500,000-gal
storage tanks
available

Intermittent
operation (with
blowdown recovery
operating)

Variable due to
batch releases

The steam genera-
tor blowdown
recovery system
greatly reduces
water use by pro-
cessing and re-
cycling blowdown.

Continuous dur-
ing operating
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Table 4.1 (Continued)

Point* Flow"

Condition*** Notes

A B C D

15 ...... 120,000 Storage used for
maximum flow dur-
ing flushing
sequences

Source: ER-OL Table 3.3-1
*Refer to Figure 4.2

*"All flow rates in gpd unless otherwise noted.
***Condition: A Two units operating full load 80% capacity factor

B One unit full load, one unit startup
C One unit startup
D Startup construction

4.2.3.2 Discharge

Hydrothermal model studies conducted by the applicant since the issuance of the
FES-CP have resulted in the selection of a submerged multiport diffuser as the
discharge structure. Figures 4.3 and 4.4 show the general layout of the dis-
charge system and its relationship to the intake system.

4.2.4 Radioactive-Waste-Management System

Under requirements set by 10 CFR 50.34a, an application for a permit to con-
struct a nuclear power reactor must include a preliminary design for equipment
to keep levels of radioactive materials in effluents to unrestricted areas as
low as is reasonably achievable (ALARA). The term ALARA takes into account the
state of technology and the economics of improvements in relation to benefits
to the public health and safety and other societal and socioeconomic considera-
tions and in-relation to the utilization of atomic energy in the public interest.
Appendix I to 10 CFR 50 provides numerical guidance on radiation dose design
objectives for light-water-cooled nuclear power reactors (LWRs) to meet the
requirement that radioactive materials in effluents released to unrestricted
areas be kept ALARA.

To comply with the requirements of 10 CFR 50.34a, the applicant provided final
designs of radwaste systems and effluent control measures for keeping levels of
radioactive materials in effluents ALARA within the requirements of Appendix I
to 10 CFR 50. In addition, the applicant provided an estimate of the quantity
of each principal radionuclide expected to be released annually to unrestricted
areas in liquid and gaseous effluents produced during normal reactor operations,
including anticipated operational occurrences.

The NRC staff's detailed evaluation of the radwaste systems and the capability
of these systems to meet the requirements of Appendix I will be presented in
Chapter 11 of the staff's Safety Evaluation Report (SER), which is to be issued
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Table 4.2 Intake system data

1974
FES-CP

1981
ER-OL

Heat discharge rate (Btu/hr)*

Flow rate (gpm)*

AT (°F)

Number of intake structures

Intake structure depth, MLW (ft)

Intake structure diameter (ft)

Intake structure height (ft)

Length of intake tunnel (ft)

Diameter of intake tunnel (ft)

Length of discharge tunnel (ft)

Diameter of discharge tunnel (ft)

Diffuser depth, MLW (ft)

Length of diffuser (ft)

Number of discharge nozzles

Discharge velocity (fps)*

16x10 9

824,000

38

1

30

64

8.4

13,000

18

15,000

18

40

550-1100**

12 to 15

16x10B

824,000

39 (avg),
41 (max)

3

50

30.5

7.0

17,160

19

16,500

19

50 to 60

1000

22

15

Source: Response to Question 291.9.
*Values given are for two-unit operation.

**Design length of diffuser had not been finalized.

Note: To convert BTU/hr to Joules/hr, multiply the values
shown in the table by 1054.6; to convert feet to
meters, multiply the values shown by 0.3048.

NOTE: THIS DRAWING NOT TO SCALE

Figure 4.4 Profile of Seabrook Station circulating water system
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in January 1983. The quantities of radioactive material that the NRC staff
calculates will be released from the plant during normal operations, including
anticipated operational occurrences, are presented in Appendix D of this state-
ment, along with examples of the calculated doses to individual members of the
public and to the general population resulting from these effluent quantities.

The staff's detailed evaluation of the solid radwaste system and its capability
to accommodate the solid wastes expected during normal operations, including
anticipated operational occurrences, will be presented in Chapter 11 of the
SER.

As part of the operating license for this facility, the NRC will require Tech-
nical Specifications limiting release rates for radioactive material in liquid
and gaseous effluents and requiring routine monitoring and measurement of all
principal release points to ensure that the facility operates in conformance
with the radiation-dose-design objectives of Appendix I.

4.2.5 Nonradioactive Waste Treatment Systems

With the exception of the applicant's planned method for control of biofouling
in the station cooling systems, there have been no changes to the nonradioactive
waste treatment systems of Seabrook Station from those presented in the FES-CP.
The proposed biofouling control procedures are discussed below. As was indi-
cated in the FES-CP, all station wastewaters, except storm water runoff and a
portion of the nonradioactive floor drainage, will be routed to the station
discharge tunnels for discharge off shore with the station cooling water (response
to questions 291.20 and 240.20). Storm water runoff and nonradioactive floor
drainage from the diesel generator building and the fire pumphouse will be
routed, after treatment, to the Browns River. Table 4.3 is a summary of expected
nonradioactive wastes. There will be no discharge of wastes to groundwater in
the site vicinity.

In the FES-CP, the applicant identified several measures to control biofouling
in the station cooling water systems. These were thermal backflushing, periodic
shock chlorination of the circulating and service water systems, and mechanical
cleaning and antifoulant paint applications. The first two methods would be
employed while the station is operating; the third method would be performed
while one or both units were shut down (see FES-CP Section 3.4.5). The pro-
posed procedure was to have employed circulating-water-system flow-reversal
heat treatment, producing temperatures at the system exits (that is, station
intake structures) of about 110'F (43*C) for 1 to 2 hours. This procedure was
projected to be used twice a month for the period June through October and once
every 2 months for the remaining months. Shock chlorination of the cooling
water systems was to supplement the thermal treatments. Sequential treatment
of the station condensers was planned, with applications of sodium hypochlorite
solutions not exceeding 2 hours per day. Expected maximum free available oxi-
dant was 0.25 mg/l at the diffuser. The staff recommendation was that the
station discharge be monitored for total residual oxidant and that the maximum
concentration at the diffuser outlet be controlled to 0.1 mg/l.

The applicant has proposed* in the NPDES permit application that continuous low
level chlorination of the circulating water system be used to control biofouling

*Letter from B. B. Beckley, PSNH to T. Landry, EPA, dated January 30, 1981

(NPDES permit application).
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Table 4.3 Chemicals added to discharge

Maximum estimated
Yearly discharge concentration in

Chemical (total ib) effluent (ppm)

Operational

Chlorine (C1 2 ) -5.5 x 106
Total residual oxidant 0.2

Sulfuric acid (S04 2 -) 1.9 x 105* 0.1
Sodium hydroxide (Na+) 1.7 x 105* 0.1
Hydrazine (N2 H4 ) 3.6 x 103
Morpholine (C4 H9 NO) 1.2 x 101 0.000007

Preoperational

Hydroxyacetic acid 1.9 x 10
Formic acid 4.6 x 102
Trisodium phosphate 7 x 101
Monosodium phosphate 3 x 101
Disodium phosphate 6 x 101
Sodium nitrite 2.4 x 104

Citric acid 1.2 x 104

*Based on regeneration of one train per day.

(response to question 291.19), with supplementation, as necessary, by thermal
backflushing. The applicant cites (letter of January 30, 1981 and response
to question 291.19) the following economic, techical, environmental, and
safety-related reasons for preferring biocide application (supplemented by
thermal backflushing on an as-needed basis) for biofouling control in station
systems over full reliance on thermal backflushing:

(1) The cost of continuous low-level chlorination during the fouling season at
an injection level of 2.0 mg/l is estimated to be about $1.4 million per
year, while thermal backflushing is estimated to cost between $1.5 million
per year and $3.0 million per year, depending on the frequency of backflushing.

(2) The use of continuous low-level chlorination does not involve adjustments
to station power level, cooling system flowrates, or alternatives in
station cooling water flow paths or directions. All of these aspects of
Seabrook Station operation would be affected by thermal backflushing.
Thus, the use of continuous low-level chlorination is judged by the
applicant to be a simpler and more readily employable procedure for
biofouling control at Seabrook Station than thermal backflushing.

(3) The use of continuous low-level chlorination at the levels proposed
initially and as modified by the chlorine minimization program required
under the NPDES permit is not expected to result in significant adverse
effects on receiving water quality such that designated uses for these
waters would be jeopardized. Additionally, the area to be affected is A
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limited to the vicinity of the discharge diffuser and, to a lesser extent,
the station thermal plume. Use of thermal backflushing would introduce
periodic thermal stresses to the area around the intake structures in
addition to the area already affected by the normal station discharge.

(4) Finally, the use of thermal backflushing, unlike use of continuous
low-level chlorination, has the potential for introducing hydraulic and
thermal gradients within the station cooling system that could adversely
affect normal station operation. The return of both units to full power
operation could incur costs approaching $1 million plus the loss of full
station generating capacity during the period of repair and power level
increase.

Concurrent use of biocide application and thermal treatment is not planned by
the applicant. Infrequent thermal backflushing may be performed at the station
for operator training and system test purposes.

Provisions have been made during the construction of the station for biocide
injection into the cooling water flow at the three offshore intakes and at the
intake transition structure, the circulating water pump house, the service water
pump house, and the discharge transition structure. Sodium hypochlorite solu-
tion would be added to the cooling water flow primarily at the intake structures,
with the other injection points available for booster dosage should the offshore
locations not provide a sufficiently high dose in the system heat exchangers
to control biofouling (response to Question 291.19). Figure 4.5 is a block
diagram of the system, showing system structures, biocide injection points,
water flow rates, and travel times.

The applicant has stated (letter of January 30, 1981) that no measurable resid-
ual oxidants are expected to be present at the station discharge. Although the
applicant does not state a reference minimum detectable oxidant residual, for
chlorine the minimum detectable concentration for compliance purposes is usually
taken as 0.1 mg/l total residual oxidant.

The preliminary draft NPDES permit for Seabrook Station (Appendix H) would re-
quire that the use of biocide for biofouling control at the station be limited
to chlorine only, unless approval from the EPA Regional Administrator and the
New Hampshire Water Supply and Pollution Control Commission (NHWS&PCC) Executive
Director is obtained for use of any other biocide(s). In addition, this permit
would restrict total residual oxidant discharges from the condenser and service
cooling waters during station operation to 0.2 mg/l maximum at apoint prior to
where the chlorinated streams mix with any other discharge. The applicant plans
to control total residual oxidant concentration in station cooling waters to
this maximum value at the discharge transition structure (response to Question
291. 19).

There is no limitation in the proposed draft NPDES permit on the duration of in-
dividual applications or time of year that biocides may be used at the station.
However, the applicant asserts, and the staff concurs, that biofouling is likely
to be a seasonal problem such that treatment of the entire intake side of the
station cooling system with biocide may not be required throughout the year
(response to Question 291.19). Control of slime buildup in station condensers
and heat exchangers is anticipated to be a recurring need throughout the year,
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possibly requiring continuous chlorine application to these systems year round.
The resulting total residual oxidant concentration in the station discharge is
proposed to be limited to 0.2 mg/l by the draft NPDES permit. In addition, this
permit would require the applicant to perform a biocide application minimization
study, approved by the EPA Regional Administrator and by the NHWS&PCC Executive
Director (NPDES Part I.4.e) that would determine the minimal discharge of bio-
cide to the environment consistent with maintenance of suitable biofouling con-
trol in the intake cooling water system, condensers, and service water heat ex-
changers. This requirement would tend to minimize both the amount and duration
of biocide discharges to the environment. The detailed program description and
specifications for the minimization program have not yet been prepared by the
applicant. The proposed program will be submitted to the EPA for approval be-
fore implementation. A description of the general approach for such programs
is appended to the Steam Electric Power Plant Effluent Limitations Guidelines
(40 CFR 423) and is included in Appendix I of this statement.

4.2.6 Power Transmission System

The Seabrook transmission lines are described in the ER-CP (Section 3.9), in
the FES-CP (Section 3.8, and 4.1.2), in the ER-OL (Section 3.9), and in the
response to staff's questions (Question 310.2, ER Section 3.9). Discussions
of transmission line rights-of-way, land use, and impacts are in Sections 4.3.1,
5.2, and 5.5.1 of this statement. The transmission lines are divided into three
corridors: the Seabrook-Newington line; the Seabrook Tewksbury line; and the
Seabrook-Scobie Pond line.

The Seabrook-Newington line, as noted in the construction permit, was relocated
near the Packer Bog to avoid a stand of Atlantic cedars. South of this point
and on the west side of 1-95, the route was relocated to more nearly parallel
1-95. Except for these changes, the corridor remains essentially the same as
that outlined in the FES-CP.

The Seabrook-Tewksbury and the Seabrook-Scobie Pond lines, as proposed by the
applicant and outlined in the FES-CP, would share a common corridor westerly
from Seabrook for approximately 8 km (5 miles). Then the Seabrook-Tewksbury
line would head south to Tewksbury.

The Seabrook-Scobie Pond line from the end of the joint corridor to its termina-
tion near Scobie Pond has undergone one location change to date: a relocation
around Cedar Swamp, as ordered in the construction permit (see also FES-CP
Sections 3.8.5, 4.1.2, and 9.2.4). Both the Seabrook-Tewksbury line and the
Seabrook-Scobie Pond line are awaiting final alignments as a result of resolu-
tions pending before state hearing boards and/or court cases (Question 310.2,
ER Section 3.9). The Seabrook-Newington line has been constructed and energized.
Presently, the applicant indicates a schedule of completion of the Seabrook-
Tewksbury line for August 1983 and Seabrook-Scobie Pond for November 1985. If
there are any changes in alignments along the NRC-approved corridors that would
result in a significant adverse impact that was not evaluated by the staff or
that is significantly greater than that which is evaluated in this statement,
the applicant will provide proper notification of such activities to the staff
for its evaluation.
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The approximate length of the proposed Seabrook-Tewksbury line is 64 km (40
miles), while the Seabrook-Scobie Pond proposed line would be approximately
48 km (30 miles) long (Figure 4.6). The constructed and energized Seabrook-
Newington line is 27.4 km (17 miles) long.

4.3 Project-Related Environment Description

4.3.1 Land

The staff revisited the Seabrook site in December 1981 to observe the progress
of construction activities and to further assess the environmental changes and
impacts of construction, as well as to review potential impacts relating to
station operation. The total land area owned by the utility in connection with
the.Seabrook Station is approximately 363 ha (896 acres). The land area within
the site boundary, or exclusion area boundary, is approximately 291 ha (719
acres). At the time of the staff's site visit, a total of 78 ha (193.5 acres)
had been cleared since the start of construction (Response to Question 290.1).

The major change in land use since the FES-CP was published is that more of the
forested upland portion of the site has been cleared for construction activities
than was contemplated. The FES-CP estimated that approximately 50 ha (123 acres)
would be required for the Seabrook Station (FES-CP Section 4.1.1). The actual
cleared area is apprxomately 28 ha (70 acres) larger than originally assessed
in the FES-CP.

The site also contains a rock storage area approximately 8 ha (20 acres) larger
than predicted in the FES-CP.

The areas crossed by the two proposed and one constructed transmission (Seabrook-
Newington) lines (Section 4.2.6) consist of primarily woodlands, open range,
pastures, and croplands.

4.3.2 Water Quality

Water quality information on the surface waters near the Seabrook site that was
given in the FES-CP was limited to a presentation of water temperatures of the
offshore coastal waters. Additional information on the quality of the waters
near the site has been collected by the applicant and others since the FES-CP
was published. The staff summarized these data, available through 1978, in its
Seabrook Alternative Site Study (NUREG-O501). This analysis indicated that
water quality in the site vicinity was generally good, with high dissolved oxy-
gen levels and improving bacteriological quality compared to historic levels.
The assessment of the New England River Basins Commission, 1977, was that the
assigned standards (that is, State of New Hampshire Class "B") for the waters of
the coastal basin were expected to be met once planned waste treatment facilities
for the coastal communities was implemented. The applicant has supplemented the
available coastal waters quality data (ER-OL Section 2.4.1) with measurements
taken during the station construction phase monitoring program. A summary show-
ing data on water temperature, salinity, and dissolved oxygen is given in
Table 4.4. These data are consistent with that presented in the staff's 1978
review.

The applicant also has examined the watershed of the Browns River to identify
possible sources of contamination or conditions of degraded water quality
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Table 4.4 Summary of hydrographic characteristics of the coastal environment off Hampton Beach, NH,
1973 through 1978
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(Faulkner and Nason, 1981) (response to Question 291.14). This examination did
not identify any routine point source discharges of treated or untreated wastes
to the Browns River or its tributary streams. Nonpoint sources of contaminants
such as agricultural land runoff and parking lot runoff were identified as pos-
sible sources of orthophosphates, sediment loads, coliform bacteria, and oil and
grease. However, no specific water quality stresses in the Browns River have
been identified. Likewise, two short-term studies conducted for the applicant
by Normandeau Associates Inc., 1979 and 1980, to determine possible effects of
settling basin effluents on biota of the Browns River and Hampton Harbor did
not identify contaminant-related water quality stresses in the control station
(river and harbor) samples.

4.3.2.1 Hydrologic Description

The hydrologic description presented in Section 2.5 of the FES-CP is still valid.
The present hydrologic description has been updated to reflect new information
gathered since the FES-CP was prepared. It includes information on groundwater
resources and the effects of the plant on the 100-year flood plain.

4.3.2.1.1 Surface Water

The Seabrook site has characteristics of both an estuarine and coastal site.
The station itself will be situated about 3.5 km (2 miles) inland in an estuar-
ine environment, but the station cooling water will be supplied directly from
the Atlantic Ocean through long underground tunnels. For this reason, the sur-
face water hydrology of both the estuarine and coastal environments is described
below.

Estuarine Waters

Operation of the plant does not directly affect the estuarine waters of the
area, so only a brief description of these waters will be given. The site is
on the edge of a salt marsh that is part of the Hampton Harbor estuary. About
10% of the estuary is open water and the rest is salt marsh. Figure 4.7
(Figure 2.8 in FES-CP) shows the site in relation to the estuary.

Hampton Harbor is a shallow lagoon behind the barrier beaches of Hampton Beach
(north of the harbor entrance) and Seabrook Beach (south of the entrance).
The harbor is roughly 1.9 km (1.2 miles) wide and 2.4 km (1.5 miles) long.
Several shallow tidal streams flow into Hampton Harbor, the most important
being Hampton, Hampton Falls, Taylor, Browns, and Blackwater Rivers and Hunts
Island, Tide Mill, and Mill Creeks.

Circulation in Hampton Harbor is dominated by tidal flushing. The mean tidal
range is about 2.6 m (8.6 feet). At low tide only about 1.5 to 1.8 (5 to 6
feet) of water remains in the deeper channels, with most of the harbor covered
by only 0.6 to 1 m (2 to 3 feet) of water. The tidal prism, which is the dif-
ference in water volumes between high and low tide, is about 1.3 x 107 m3

(4.7 x 108 ft 3 ). This volume of water is exchanged with the ocean each tidal
cycle, representing about 88% of the estuary volume. The average tidal exchange
is therefore about 279 m3 (9850 ft 3 ) per second.
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In contrast, the fresh water input to the estuary is relatively minor. The
drainage area of Hampton Harbor is about 123 km2 (47.4 mi2 ). Average rainfall
is about 109 cm (43 in.) per year. The pan evaporation is estimated to be about
81 cm (32 in.) per year (Baldwin 1973). Fresh water runoff varies widely, de-
pending on such variables as the intensity of rainfall, atmospheric variables,
existing state of vegetation, and saturation of the watershed soils. Freshwater
runoff has not been measured but can be estimated to range between 1 and 4 m3 /sec
(38 and 150 ft 3 /sec) in an average year, based on the drainage area, pan evapora-
tion, and rainfall figures given above. This amounts to less than 1.5% of the
mean tidal flushing rate for the harbor. Consequently, salinity in Hampton
Harbor is nearly that of the ocean, except during periods of heavy rainfall
and spring runoff. Very slight salinity gradients, rarely more than 0.3 parts
per thousand, exist in the harbor because of the slight amount of fresh water
input. The rivers and streams feeding Hampton Harbor are brackish, because
they are less influenced by the tidal flushing of the harbor itself.

Temperature fluctuations in the harbor and marsh are strongly influenced by
solar heating and atmospheric cooling, and temperatures fluctuate over a much
wider range than those of the ocean.

Dissolved oxygen in the estuarine waters varies over the tidal cycle as a result
of the influence of such variables as temperature and tidal flushing.

Coastal Waters

The Seabrook site lies on a section of the Atlantic coastline that borders the
Gulf of Maine. The Gulf of Maine comprises an estimated surface area of about
1.3 x 105 km2 (49,000 mi2 ). Water circulation between the Gulf and the North
Atlantic is restricted by two shallow bank areas, Georges Bank and Browns Bank,
which gives the Gulf some of the properties of a coastal sea.

Water for the Seabrook plant is withdrawn from a submerged intake structure
about 2130 m (7000 feet) offshore from Hampton Beach and returned to a submerged
discharge structure 1680 m (5500 feet) offshore. Circulation in the vicinity
of the intake and discharge structures is tidal, which dominates about 43% of
the time. Unidirectional currents along shore are nearly equally persistent at
28.8% and 28.4% of the time to the south and north, respectively. These along-
shore currents are wind induced and frequently persist for several days. Speeds
for either tidal or unidirectional currents typically are in the range of 10 to
15 cm/sec (0.2 to 0.3 knots), while higher speeds of 15 to 52 cm/sec (0.3 to 1
knot) occur less frequently. Tidal flows predominate during the summer months.
Unidirectional currents are more typical in the fall and winter months, when
stronger winds and storms are more prevalent.

On a larger scale, there is a seasonal counterclockwise gyre that encompasses
the entire Gulf of Maine. Spring runoff from coastal rivers helps to develop
this gyre, which is fully developed by May, but largely broken up by autumn.
There is a net drift that is also seasonal and varies both vertically and hori-
zontally in the Gulf. Drift rates vary from-1.9 to 5.6 km (1 to 3 nautical
miles) per day for near-surface flows and the rate is about 0.19 km (0.1 nautical
miles) per day for near-bottom flows.

Seabrook FES 4-19



Tides in the region are semidiurnal with a small diurnal inequality of 0.3 to
0.61 m (1 or 2 feet). The mean tidal range is about 2.5 m (8.3 feet). Spring
tides are as great as 3.8 m (12.5 feet), and neap tides as small as 1.8 m (6.0
feet).

Water temperatures show pronounced daily, seasonal, and annual variability.
Figure 4.8 is a summary of water temperature data collected from 1973 to the
present for the waters in the vicinity of the intake and discharge structures.
A thermocline begins to form in the spring and may reach thicknesses of 9 to
12 m (30 to 40 feet) before dissipating in the fall. Offshore surface temper-
ature data also show pronounced variations between flood and ebb tides of the
same day. The largest variations occur in the summer months, with smaller
changes during the winter months.

Salinity in the Gulf of Maine is slightly lower (32 to 33 parts per thousand)
than that of the open sea (35 parts per thousand), reflecting the influence of
fresh water runoff from coastal rivers. Vertical and seasonal variations in
salinity are small, usually less than 1 part per thousand, except in the vicin-
ity of large rivers.

4.3.2.1.2 Groundwater

Groundwater is the principal source of potable water in the area of the Seabrook
plant. Groundwater in the site vicinity is found in fractured bedrock and over-
lying glacial and recent deposits. Recharge to the aquifers in the region is
by infiltration, especially in places underlain by ice-contact, outwash, and
shore deposits. The principal aquifers are in glacial ice-contact deposits of
stratified sand and gravel.

Groundwater is also taken from glacial outwash deposits and from bedrock wells.
Some wells are also developed in the till and the beach sands, but these are
suitable for only very small yields.

The principal direction of groundwater movement from the site is toward the
marsh and estuary. Accidental contamination of groundwater would, therefore,
flow away from any groundwater users. The potential effects of radioactivity
accidentally released to the groundwater are covered further in Section 5.9 of
this report.

4.3.2.2 Water Use

Virtually all the potable water used in the area is groundwater. The towns of
Seabrook, Salisbury, and Hampton take their water supplies from ice-contact
deposits. Part of the water supply for the Seabrook Station comes from the
town of Seabrook public water supply. The Seabrook Station will supplement
its groundwater supply with a series of bedrock wells (see Section 4.2.2
above).

No potable water in the area is supplied by surface waters because they are
salty or brackish. Surface water uses in the area of the plant are mainly
recreational, such as water sports, fishing, and boating. The Seabrook plant
will use a large quantity of seawater for condenser cooling. Uses and impacts
of operation are covered in Section 5.3.1 of this report.
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4.3.3 Terrestrial and Aquatic Resources

4.3.3.1 Terrestrial Resources

The ecological communities are described in detail in the ER-CP (Section 2.7.1),
the FES-CP (Section 2.7.1), and the ER-OL (Section 2.2.1). Construction of the
station has resulted in the elimination of portions of the terrestrial biotic
communities described in the FES-CP. The site still contains terrestrial fea-
tures undisturbed by construction activities. In addition, certain plant com-
munities have been protected by fencing or other means to preserve their unique-
ness as judged by the applicant (ER-OL p. 2.2.1). The surrounding Spartina
marsh has received special attention, and it appears that construction activi-
ties have not harmed it.

4.3.3.2 Aquatic Resources

This section reviews briefly the aquatic resources of the Seabrook site and
vicinity relative to station operation that have not been evaluated previously
or that are related to areas of concern that are new since the publication of
the FES-CP.

The impacts to estuarine and marine biota and fisheries from operation of the
cooling systems (intake and discharge) have been assessed and found to be
acceptable. Because environmental conditions have not changed, the impacts
will not be reevaluated in this environmental statement. Section 5.5.2 sum-
marizes the previous assessments and findings of the NRC and the U.S. Environ-
mental Protection Agency.

Descriptions of aquatic resources included in this environmental statement are
related to the following matters that remain to be disclosed and assessed:

(1) The availability of recent information on the aquatic environment of the

Seabrook site and vicinity.

(2) Changes in the aquatic environment that affect previous decisions.

(3) A proposal by the app~licant to use continuous low-level chlorination of the
cooling system (appli~ed at the offshore intake structures) for biofouling
control, rather than thermal backflushing. Thermal backflushing would be
used, as necessary, to supplement low-level chlorination.

(4) updating of ,recreational and commercial fishery information, for use in
assessments of socioeconomic impacts and the consequences of accidents

(5) updating of information on endangered and threatened species (included in

Section 4.3.5 that follows)

Available Information on the Seabrook Site

The ecology of the estuarine and marine environs in the vicinity of the Seabrook
site was described in the FES-CP (Section 2.7.2). The aquatic resources and
fisheries of Hampton Harbor and New Hampshire waters of the Gulf of Maine were
summarized in the NRC Alternative Site Study for Seabrook. The applicant and
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his consultants have been studying the aquatic environs near Seabrook since
1969. A detailed index of the studies through March 1977 (Nelson) and a sum-
mary document that describes the aquatic environment through December 1977
(Normandeau, December 1977) were prepared by the applicant. A listing of sur-
veys of aquatic biota and marine environmental conditions conducted since the
summary document was published appears at the end of this chapter. The appli-
cant's consultants have published several papers that resulted from the pre-
operational studies conducted in the vicinity of Seabrook; these too are listed
at the end of this chapter. The ER-OL summarizes the aquatic biological
resources (Section 2.2.2) and recreational and commerical fisheries (Section
2.1.3.4) of the site vicinity and the marine waters within an 80-km (50-mile)
radius of the Seabrook site. The ER-OL also summarizes studies of the marine
environment that are being conducted by agencies and organizations in New
Hampshire, Maine, and Massachusetts (Section 6.3).

The Marine Ecosystem

There have been no significant changes in the marine/estuarine ecology or
biological resources of the Seabrook site vicinity since the previous assess-
ments discussed above that affect or alter previous conclusions.

Biofouling Organisms

The biofouling organisms of concern are those with the potential for fouling
or clogging of cooling system components, principally mussels (Mytilus spp.)
and barnacles (Balanus spp.), and to a lesser extent polychaete worms (for
example, Spirorbis spp.), tunicates (for example, Molgula spp.), other mollusc
and arthropod species, and some species of macroalgae.

Entry into the cooling system will occur with the cooling water at the offshore
intake structures by the planktonic forms of the fouling organisms. The plank-
tonic larvae of the principal foulers are present during spring through fall,
with summer and early fall the periods of most active reproduction and settle-
ment for the majority of organisms. Barnacle larvae are present during March
and April, and mussel larvae are present during May through October or November.

The method of biofouling control considered in the assessments and decisions
discussed above was thermal backflushing. The frequency of application was to
be approximately twice per month during the warmer months of April through
November, and perhaps less often during the remaining months. The present pro-
posal is to use continuous low-level chlorination applied at the offshore
intake structures (see Section 4.2.3 above), supplemented, as necessary, by
thermal backflushing. It may not be necessary to continuously chlorinate the
entire intake side of the circulating water system year round, because biofouling
is a seasonal phenomenon.

In September 1980, Arkansas Nuclear One, Unit 2, was shut down after the dis-
covery that the unit failed to meet requirements for minimum service-water flow
rate through the containment cooling units as a result of extensive fouling by
freshwater bivalve clams. In April 1981, the NRC issued IE Bulletin No. 81-03,
"Flow Blockage of Cooling Water to Safety System Components by Corbicula sp.
(Asiatic Clam) and Mytilus sp. (Mussel)," to holders of operating licenses and
construction permits. The bulletin required the submittal to NRC of information
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on the known occurrence of fouling molluscs in the vicinity of nuclear power
plants and on inspections of plant equipment for fouling, as well as a descrip-
tion of methods (in use or planned) for preventing and detecting fouling. The
applicant responded to the bulletin on July 8, 1981 (letter from J. DeVincentis,
PSNH, to B. H. Grier, USNRC Region I) and acknowledged the presence of Mytilus
sp. in the Seabrook site vicinity. Although the safety-related aspects of
biofouling at Seabrook will be addressed in the safety evaluation report, the
environmental impacts of biofouling control measures on receiving water quality
and aquatic biota are addressed in this environmental statement (Sections 5.3.1
and 5.5.2).

Fisheries

Fisheries of the Seabrook site vicinity were briefly discussed in the FES-CP
and in more detail in the NRC Alternative Site Study for Seabrook. The ER-OL
(Section 2.1.3.4) and ER-OL Revision 1 provide updated and detailed discussions
of fisheries resources and harvests within an 80-km (50-mi) radius of Seabrook.
The following discussion summarizes the recent information.

The coastal fishery resources within 80 km of Seabrook include harvests of fin-
fishes, molluscs, crustaceans, and seaweeds from several counties within three
states--New Hampshire (Rockingham Co.), Maine (York Co.), and Massachusetts
(Essex and Suffolk Counties, and portions of Norfolk and Plymouth Counties).

Marine recreational fishing occurs throughout the region within 80 km of Sea-
brook. Estimated harvests during recent years, are shown in Table 4.5. The
principal finfishes harvested have been cod, flounder, mackerel, pollock, smelt,
cunner, herring, scup, and tomcod. Soft shell clams are harvested in all three
states. Lobsters are harvested recreationally in New Hampshire and Massachusetts.
Lobstering in Maine is restricted to commercial harvesting. Within New Hampshire,
recreational harvests of finfish numbered 1,375,000 in 1979 (Table 4.5) and
744,923 in 1980 (Table 4.6). The principal species taken were pollock, mackerel,
flounder, cod, haddock, smelt, and others (New Hampshire 1981). The estimated
harvests from Hampton Harbor are shown in Table 4.7. Fish stocking programs are
conducted by the State of New Hampshire for the purpose of managing and enhanc-
ing the stocks of coastal anadromous fishes, such as American shad, coho salmon,
and chinook salmon (ibid). About 1157 coho salmon were estimated to have been
caught by anglers in tidal waters during 1980, compared with 314 during 1979.

Harvesting of soft shell clams is restricted to recreational fishing in New
Hampshire. The number of recreational license holders was 2215 in 1979 and
5062 in 1980. An estimated 5000 bushels of clams were harvested from Hampton
Harbor during September 1980 through May 1981 (ER-OL Revision 1 Table 291.3-2).

During the period 1971 to 1976, recreational harvesting of clams in Hampton
Harbor was intense and the stock was nearly depleted (Lindsay). The spatfall
density of soft shell clams in Hampton Harbor during 1976 was large and in-
creased 20-fold above that of 1975 (ibid). During 1977 through 1980, the spat-
fall density has been lower than in 1976, but improved compared with the leaner
years of 1973-1975 (Normandeau R-353). Similarly, the densities of juvenile
and adult clams have steadily increased through 1980 (Normandeau R-366). The
spatfall during 1981 also was good, and the clam stock of Hampton Harbor does
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Table 4.5 Estimated annual recreational harvest of soft
shell clams, lobsters, and finfishes (by state)
within 80 km of Seabrook (to convert lb to kg,
multiply by 0.454)

Bushels of Pounds of Number of

State soft shell clam' lobster (1979)2 finfish (1979)3

Maine 1,500* 0** 1,688,000

New Hampshire 6,000 5,200 1,375,000

Massachusetts 11,100* 163,291 22,554,000
(9100 - 13100)

Total 18,600 168,491 25,617,000

'Compiled from estimates during 1979-1981. Source: ER-OL Revision 1
Table 291.2-1.

2 Source: ER-OL Revision 1 Table 291.2-2.
3 Source: ER-OL Revision 1 Table 291.1-1.

*The average yield of soft clams taken commercially during 1974-1976
ranged between 13-15 pounds of meat per standard bushel.

**Recreational harvest is prohibited in Maine.

Table 4.6 Estimated marine recreational finfishery effort and harvest in
New Hampshire coastal waters during June through September 1980

Number of Number of Number of fish Number of fish
Fishery type angler trips angler hours caught caught/hour

Party boat - - 588,789 2.73

Private boat 17,212 76,411 89,865 1.19

Bridge, pier,
jetty 37,215 54,304 59,391 1.18

Beach and
bank 8,315 8,832 6,878 0.75

Total 744,923

Source: New Hampshire Fish and Game Department 1981.
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Table 4.7 Estimated recreational fishery harvests
(by species and number) from the Hampton
Harbor estuary for the 4-month period of
June-September 1979 and 1980.

Species 19791 %2 19801 %2

Winter flounder 8,000 34 13,000 33

Pollock 13,000 55 22,000 55

Cunner 800 3 700 2

Hakes
(red, white, silver) 70 <1 1,200 3

Cod 300 1 1,000 2

Sculpin 700 3 900 2

Other flounder
(windowpane, smooth, etc.) 70 <1 300 1

Sea ravens 70 <1 60 <1

Coho salmon 70 <1 300 1

Mackerel 30 <1 60 <1

Smelt 400 2 - -

Skate 30 <1 - -

Striped bass - - 60 <1

Silversides - - 300 1

Total 23,540 100 39,880 100

'Approximate number of fish caught.
2 Approximate percentage of total catch.

Source: ER-OL Revision 1 Table 291.3-1.

not appear to be in a depleted condition (personal communication lobster each
between C. R. Hickey, NRC, and C. F. Thoits, NH Fish and Game Department,
February 24, 1982).

Commercial fishing occurs throughout the coastal waters within 80 km of Seabrook
for finfishes, crustacean and molluscan shellfishes, sandworms, and seaweeds.
Relative harvests within the three-state area are shown in Table 4.5. The
principal finfishes harvested have been pollock, cod, whiting, sea herring,
flounder, hake, menhaden, haddock, and ocean perch. The principal molluscan
shellfishes harvested have been soft shell clams, squid, mussels, and sea
scallops. Lobster is the principal crustacean shellfish harvested, and is one
of the highest valued items harvested (along with pollock, cod, haddock, and
flounder). Within New Hampshire, total commercial landings have ranged between
2,919,000 pounds (worth $1,077,000) in 1974 (Nat'l Marine Fisheries, 1977, 1978,
1979) and 4,301,064 pounds (worth $1,637,076) in 1977 (Tables 4.8 and 4.9).
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During the period 1969-1979, between 206 and 382 license holders fished for
year, with annual landings ranging between 263,539 pounds in 1974 and 499,482
pounds in 1977 (New Hampshire Fish and Game). A new refined statistical program
for collecting landings data was instituted in 1980, with a resulting estimated
lobster harvest of 970,953 pounds (ibid). The value of landed lobster in New
Hampshire during 1974-1977 has ranged between $668,000 in 1976 and $812,000 in
1977 (Nat'l Marine Fisheries 1977, 1978, 1979) (Table 4.9). The lobster stock
in northeastern waters is very heavily fished, with recent concern that it is
being overexploited (Acheson). Within New Hampshire, harvests have been reason-
ably stable in recent years (personal communication between C. R. Hickey, NRC,
and C. F. Thoits, February 24, 1982).

Table 4.8 1977 commercial fishery landings (in pounds) and dollar values for the
major groups of marine products harvested, by state and coastal county
within 80 km of Seabrook (to convert lb to kg, multiply by 0.454)

New
Hampshire Maine Massachusetts

Species or
Group Rockingham York Essex Suffolk Norfolk Plymouth

Total (lbs) 3,777,714 9,723,482 149,161,100 22,495,600 113,600 4,044,300
finfish (M) 787,885 2,182,340 21,842,480 6,038,758 39,494 1,369,615

Lobster (Ibs) 474,100 1,036,559 2,468,192 880,467 - 1,055,181
(M) 812,038 1,775,456 4,563,375 1,562,613 - 1,980,900

Cru-
staceans (lbs)* 25,450 37,968 535,100 - - 11,000
(non-
lobster) ($) 4,873 20,724 286,438 - - 2,750

Molluscs (lbs)** - 17,170 2,312,719 25,831 - 632,424
Cs) - 19,957 850,410 39,740 - 740,783

Sandworms (lbs) 23,800 - 20,000 - - 10,500
(M) 32,280 - 40,000 - - 20,000

Irish moss(lbs) - 524,560 - - - 1,079,400
($) - 27,800 - - - 43,174

Total (Ibs) 4,301,064 11,339,739 154,497,111 23,401,898 113,600 6,832,805
(M) 1,637,076 4,026,277 27,582,703 7,641,111 39,494 4,157,222

*Rock crabs, shrimp.
**Soft clams, hard clams, razor clams, mussels, bay scallops, sea

conch.

Source: ER-OL Tables 2.1-25 through 2.1-30.

scallops, squid,
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Table 4.9 1977 commercial fishery harvest
(in pounds) and dollar value for
Rockingham County, New Hampshire
(to convert lb to kg, multiply
by 0.454)

Species Harvest (lbs) Value ($)

Alewives 210,000 7,518
Anglerfish 43,781 14,736
Bluefish 200 20
Cod 951,025 234,427
Cusk 131,297 24,314
Eel 5,600 4,963
Flounder 463,122 143,871
Haddock 223,637 89,766
White hake 395,136 54,530
Halibut 3,010 4,615
Sea herring 54,383 2,624
Launce 6,400 2,624
Mackerel 4,562 728
Ocean perch 9,599 2,003
Pollock 1,207,850 191,444
Shad 4,239 382
Sharks 3,980 584
Skate 5,838 606
Striped bass 2,000 700
Common sturgeon 1,076 179
Bluefin tuna 3,547 2,833
Whiting 35,184 2,736
Wolffish 2,540 276
Unclassified (food) 9,708 1,372
Shrimp 2,850 2,500
Rock Crab 22,600 2,373
Lobster 474,100 812,038
Sandworms 23,800 32,280
Total 4,301,064 1,637,076

Source: ER-OL Table 2.1-26

4.3.4 Meteorology

The discussion of the general climatology of the site and vicinity in the FES-CP
remains unchanged. Since issuance of the FES-CP, information about the frequency
of thunderstorms has changed. A recent study by the National Climatic Center
indicates that about 26 thunderstorms can be expected to occur each year in the
vicinity of the Seabrook site, being most frequent in June, July, and August.

Since issuance of the FES-CP, the applicant modified the onsite meteorological
measurements program and collected another 2 years (April 1, 1979 through
March 31, 1980 and June 1, 1980 through May 31, 1981) of data using the new
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system. However, because of changes in the data collection program between the
Construction Permit and Operating License stages, the data sets from the two
programs cannot be combined.

For the most recent 2-year composite data set (April 1, 1979 through March 31,
1980 and June 1, 1980 through May 31, 1981), data from the 13.1-m level indicated
prevailing winds from the west-northwest (occurring about 18% of the time), with
winds from the west occuring about 11% of the time, and winds from the west-
southwest and northwest each occurring about 10% of the time. Winds from the
north-northwest clockwise through south are rather uniformly distributed, occur-
ring from near 2% to about 4% of the time. Winds from the south-southwest and
southwest occur about 6% and 9% of the time, respectively.

Neutral (Pasquill type "D") stability conditions predominate at Seabrook,
occurring almost 45% of the time during the same 2-year composite data set
described above. Slightly stable (Pasquill type "E"), moderately stable
(Pasquill type "F"), and extremely stable (Pasquill type"G") conditions occur
about 28%, 7%, and 6% of the time, respectively. Unstable conditions (Pasquill
types "A," "B," and "C") occur about 14% of the time.

A complete description of local and regional meteorological conditions,
including summaries of onsite data, is presented in both the applicant's ER
and FSAR.

4.3.5 Endangered and Threatened Species

4.3.5.1 Terrestrial

There are two plant species occurring within the 80-km area around Seabrook
that have been proposed for listing as endangered or threatened species
(Appendix G). Neither the small-whorled pogonia (Isotria meleoloides) or the
silverling (Paronychia argyrocoma var. albimontana has been observed on the

Seabrook site itself, and it does not appear that the proposed transmission
facilities will be constructed in areas where these plants occur (Appendix G).
The U.S. Fish and Wildlife Service indicates that the peregrine falcon (Falco
peregrinus) and the bald eagle (Haliaeetus leucocephalus) have been sighted
within 80 km of Seabrook. However, there are no known nests of the peregrine
falcon within an 80-km radius of Seabrook. The bald eagle is known to winter
along the Merrimack River. The U.S. Fish and Wildlife Service has expressed
its concern about the "potential electrocution of birds" from transmission
facilities, especially raptors such as the peregrine falcon and the bald eagle
(Appendix G). The staff examines this concern in Section 5.5.1.2.

The applicant also considered the State of New Hampshire list of endangered
and threatened species (ER-OL Response to Question 290.3). It is the
applicant's position, and the staff concurs, that no state-listed species
occur on the site, and possible transients in the adjacent marshes will not be
affected by station operation (ER-OL Section 6.1.4.3). Specific information
on endangered or threatened species in New Hampshire is in the comment letter
from the Audubon Society of New Hampshire, which is in Appendix A of this
statement (page A-138).
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4.3.5.2 Aquatic

During September 1981, NRC staff initiated a formal request for information on
the occurrence of endangered species near Seabrook from the U.S. Fish and
Wildlife Service, under Section 7(c) of the Endangered Species Act Amendments
of 1978, PL 95-632 (letter dated September 21, 1981, from F. J. Miraglia, NRC,
to H. Larson, U.S. Fish and Wildlife Service, Newton Corner, Massachusetts).
NRC also initiated a similar formal request to the National Marine Fisheries
Service during November 1982 (letter dated November 17, 1981, from F. J.
Miraglia, NRC, to A. Peterson, National Marine Fisheries Service, Gloucester,
Massachusetts). In response, both agencies listed several marine species known
to occur in the region, including whales, leatherback sea turtles, and one
fish--the shortnose sturgeon (Appendix G).

Among the costal fishes, the State of New Hampshire recognizes only the short-
nose sturgeon to be endangered. It is known to occur in the Great Bay/Piscata-
qua River system north of Seabrook (personal communication between C. R. Hickey
and C. F. Thoits, February 25, 1982) and in the Merrimack River. It has not
been captured near Seabrook during the several years of studies described in
Section 4.3.4.2 above.

4.3.6 Historic and Archeological Sites

Historic and natural landmarks and archeological sites were discussed in Sec-
tion 2.3 of the FES-CP.

Since the publication of the FES-CP, the Governor Meshech Weare House in
Hampton Falls has been added to the National Register of Historic Places (ER
Section 2.6). The Seabrook-Scobie Transmission Line, which had been designed
to span Cedar Swamp in Kingston, has been redesigned and now follows a dog-leg
approximately 1.6-km (1-mile) long around the northern perimeter of the swamp
(ER Section 4.2.1). During consultation with the State Historic Preservation
Officer, the applicant was notified that local citizens are developing informa-
tion with regard to two proposed historic districts in South Hampton for the
state's consideration of their possible eligibility for inclusion in the National
Register of Historic Places. The districts are along the path of the approved
transmission corridor.

Since publication of the FES-CP three archeological sites, designated as
NH 47-20, NB-47-21, and NH 47-22, located on the plant site, were excavated by
the University of New Hampshire. Three other known archeological sites in the
vicinity, two of which are off site and one of which is on site, will not be
impacted by the operation and maintenance of the plant.

4.3.7 Socioeconomic Characteristics

Socioeconomic characteristics include the permanent population, transient popula-
tion, land use, industry, and recreation. The relevant attributes for the region
around the Seabrook Station have been described in the FES-CP (Sections 2.2.1,
2.2.2, 2.2.3, 2.2.3.1, 2.2.3.2, and 2.2.3.3). Some changes have occurred since
the FES-CP was issued, and these are described below.
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4.3.7.1 Permanent Population

Figures 4.9 and 4.10 show the projected resident population within 80 km of the
station for 1983 and 2025, the first and last years of operation, respectively.
Figure 2.1-5 of the applicant's ER indicates that the 1983 resident population
within 16 km of the site would be 107,300. However, the applicant has since
revised the 1983 population data for the 0- to 16-km area. The staff reviewed
these data in light of the 1980 census and the most recent projections by the
State of New Hampshire, neither of which was available to the applicant when
the ER was prepared. As a result of that review, the staff adjusted the
applicant's 1983 population data for the 16-km area around the station. The
staff's population forecast is 99,900, or approximately 7% less than the
applicant's forecast.

4.3.7.2 Transient Population

The area within 16 km of the Seabrook Station includes the beaches along the
coasts of New Hampshire and Massachusetts. It is the beaches--particularly
those at Hampton, Seabrook, and Salisbury--that attract large numbers of sea-
sonal and daily transients and that give the region its unique demographic
character. The applicant estimated that a peak population on a summer weekend
day could reach 117,000 within 16 km of the station site. The staff examined
the applicant's data in terms of the following three population groups: sea-
sonal residents; overnight visitors at hotels, motels, and campgrounds; and
daily transients who park in lots and on the street spaces near the beach and
at nonseasonal housing within walking distance to the beaches. With the excep-
tion of those who park at nonseasonal housing, these population groups and
their estimation are discussed by the applicant in ER Section 2.1.2.3. The
staff updated and revised the applicant's information through extensive tele-
phone surveys and the adoption of different assumptions. Table 4.10 compares
the staff's estimated peak summer weekend with those submitted by the applicant.
Both sets of data are for the "instantaneous" population; that is, the maximum
population at a moment in time, assuming maximum capacity.

Table 4.10 Estimated peak transient weekend day popula-
tion within 16 km of Seabrook Station

Population group Applicant estimate Staff estimate

Seasonal residents 43,012 43,012

Overnight visitors 18,672 21,047

Daily transients 55,304 66,939

Total 116,988 130,998

4.3.7.3 Land Use and Settlement

The Seabrook site is bordered on its north, south, and east sides by marshland.
Within 8 km of the site, 71% of the land is undeveloped; that is, marsh, open
field, or woodland (ER Table 2.1-12). The major high density areas are to the
east of 1-95 and are, to a large extent, oriented toward serving beach users
and summer tourists. There are 74 public and private schools and state-approved
nursery and day care centers, 23 hospitals and other medical-related facilities,
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and 17 campgrounds within 16 km of the Seabrook site (ER Tables 2.1-8, 2.1-9,
2.1-5, and staff update).

Table 4.11 indicates the 1980 and projected 1985 resident population of towns
that are contained within the 16-km region around Seabrook. Although the towns
of Exeter, Portsmouth, and Haverhill have large concentrations of population,
only small portions of these municipalities fall within 16 km of the station
site. Of the towns which fall within 16 km of the site, Hampton, Amesbury,
and Newburyport have the largest concentration of population.

Table 4.11 Population of municipalities within
16 km of Seabrook'

19802 19853

New Hampshire

Brentwood 2,004 2,215
East Kingston 1,135 1,208
Exeter 11,024 11,753
Greenland 2,129 2,362
Hampton 10,493 11,585
Hampton Falls 1,372 1,432
Kensington 1,322 1,424
Kingston 4,111 4,517
Newfields 817 821
Newton 3,068 3,382
North Hampton 3,425 3,600
Portsmouth 26,254 27,075
Rye 4,508 4,744
Seabrook 5,917 6,262
South Hampton 660 717
Stratham 2,507 2,790

Massachusetts
4

Amesbury 13,971 16,036
Haverhill 46,865 48,528
Merrimac 4,451 5,009
Newbury 4,529 5,158
Newburyport 15,900 16,150
Salisbury 5,973 6,148
West Newbury 2,861 2,873

'All municipalities wholly or partially within
16 km of the Seabrook site.

21980 census.
3Massachusetts Population Projections: 1985
Age and Sex By City and Town Within 6 Health
Service Areas, November 15, 1978, Massachusetts
Department of Public Health, Office of Health
Planning; New Hampshire Population Projections
For Counties and Municipalities, April 1981,
New Hampshire Office of State Planning.4 Massachusetts data for 1985 were adjusted to

reflect the 1980 census.
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4.3.7.4 Manufacturing and Industry

The applicant inventoried manufacturing and industrial employment within 16 km
of the station (FSAR Amendment 44). Employment in these activities is concen-
trated in Seabrook, Exeter, Amesbury, and Newburyport. With a small number of
exceptions, most manufacturing and industrial firms are small. The largest
industrial employers are listed in Table 4.12.

Table 4.12 Largest industrial employers within 16 km of
Seabrook Station

No. of Direction/distance Type of

Company employees from site (km) product

Towle Mfg. Co. 1800 SSW 8-10 Silverware

Emhart, Baily Div. 930 WSW 1-3 Plastic, rubber

Gould, Inc. 500 SSW 8-10 Fuses

GTE Sylvania, Inc. 500 NNW 12-14 Electrical equip.

4.3.7.5 Recreation

In addition to the beach-oriented activity discussed above, the area around
Seabrook offers opportunities for boating, recreational fishing, and dog racing.
Much of the boating activity that occurs during the summer months is noticeable
in the vicinity of Hampton Harbor. Significant boating activity occurs in the
Atlantic Ocean within 3 to 5 km of the Hampton Harbor inlet, on the Hampton
and Blackwater Rivers within a 3-km radius of Seabrook, on the Merrimack River,
and in Rye Harbor, approximately 15 km northeast of the site (ER
Section 2. 1.2. 3. e).

Recreational fishing in the Atlantic Ocean is primarily from licensed charter
or party boats. ER Tables 2.1-20 and 2.1-21 identify boats by season, capacity,
and the number of operating days. Freshwater angling occurs throughout the
80-km region, and species are taken by individuals through various methods (ER
Section 2.1.3.4; see also Section 4.3.4 of this report).

The Seabrook Greyhound Park is 4 km west of the site and operates on a year-round
schedule. The peak capacity of the track is estimated to be 7500 persons (ER
Section 2.1.2.3. e.).
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5 ENVIRONMENTAL CONSEQUENCES AND MITIGATING ACTIONS

5.1 R~sum4

This r6sumd highlights changes in the staff's evaluation of the environmental
effects of operating Seabrook Station in the light of information gained since
the FES-CP was issued in 1974. No discussion is provided of those impacts for
which there has been no new information or change since the construction
review.

Minor adjustments in land-use impacts have been noted since the FES-CP was
issued. Water-use and hydrological impacts are reexamined and updated to
reflect changes in plant-related environmental data. The water-quality effects
and aquatic resources impacts of the new proposal for continuous low-level
chlorination of station cooling systems for biofouling control are discussed.
Air-quality impacts are also reexamined. Terrestrial- and aquatic-ecology
impacts are reviewed and updated. Operational impacts with respect to historic
and archeological sites were reviewed. Socioeconomic impacts are reviewed and
updated. Information on radiological impacts of normal operation has been
revised to reflect updated knowledge gained since the FES-CP was issued. The
material on plant accidents now contains information that has been revised and
updated to include Class 9 accidents and the lessons learned from the accident
at Three Mile Island, Unit 2 (TMI-2). The latest information on environmental
effects of the uranium fuel cycle and decommissioning is provided.

Operational monitoring programs are to be conducted in accordance with the
Environmental Protection Plan (EPP) and the Environmental Technical Specifica-
tions for radiological monitoring to be issued by NRC as part of the operating
license. The EPP will require the applicant, as licensee, to (1) notify NRC if
changes in plant design or operation occur, or if tests or experiments affecting
the environment are performed, provided that such changes, tests, or experiments
involve an unreviewed environmental question; (2) maintain specific environmen-
tally related records; (3) report violations of conditions stated in the NPDES
permit or state certification pursuant to Section 401 of the Clean Water Act;
and (4) report unusual or important environmental events.

5.2 Site Land Use

In the FES-CP (Section 5.1), the staff evaluated the impacts of station opera-
tion on land use. With the exception of the increased clearing requirements
outlined in Section 4.3.1, there is no new information regarding construction
impacts on site land use. The staff does not believe that the increased clear-
ing requirements alter any of its conclusions as outlined in the FES-CP (FES-CP
Section 4.1). Impacts from operation of the proposed transmission systems on
land use and terrestrial communities are discussed in Section 5.5.1 of this
statement.
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5.3 Water Use and Hydrologic Impacts

5.3.1 Water Quality

The impacts of station chemical discharges on the quality of the waters in the
vicinity of the discharge structure in the Gulf of Maine were discussed in the
FES-CP. The staff did not identify any adverse impacts on water quality nor
any expected violations of the water quality standards established for the
waters by the State of New Hampshire as a result of the discharge of sanitary
system wastes or industrial wastes (such as demineralizer regeneration solu-
tions, reactor coolant chemicals, secondary coolant feedwater treatment chemi-
cals, and preoperational cleaning solutions). Because the use, treatment, and
discharge of these chemicals has not changed since the FES-CP was published,
the assessment therein remains unchanged.

As indicated in Section 4.2.5, the proposed treatment of the condenser and
service cooling waters has changed significantly from that presented in the
FES-CP. The potential for this revised treatment scheme to adversely impact
site water quality is discussed below.

The addition of chlorine to the station cooling waters will likely result in
several organic and inorganic halogenated compounds being discharged to the
waters of the Gulf of Maine. The exact composition of the station discharge
will be affected both by the water quality of the intake water--primarily the
pH, salinity, and ammonia content--and by the level to which the cooling waters
are chlorinated (the halogen-to-ammonia ratio achieved in the waters). It is
possible, then, that the discharge composition from the station will vary in
both types of compounds formed and their concentration, depending on whether
the station employs booster doses of biocide or is able to operate only on the
continuous low-level biocide application.

Studies of the site waters performed for the applicant indicate generally
stable water quality conditions in the Seabrook area, but with some seasonal
cycling of parameter values. Temperature is the most obvious of these varia-
tions and is important in determining the onset of spawning and the subsequent
settling of marine fouling organisms at the site. Thus, water temperature is
likely to be the determining factor in the initiation and termination of the
continuous phase of biocide application. The applicant has cited the blue
mussel, Mytilus edulis, as the major fouling organism for the Seabrook site.
The identified setting period for this organism is May through October when
water temperatures range between 100 C to 15'C. Setting has been reported in
New England, according to the applicant, at temperatures as low as 8 to 90 C,
however. The applicant, therefore, anticipates a need to continuously chlori-
nate station cooling waters when the water temperature rises above 7.2*C (45*F)
until the water temperatures fall below this value in the fall of the year
(response to staff question 291.19). This would typically correspond to the
May through October time frame (FES-CP Section 2.5.1.3 and response to staff
question 291.19).

Continuous application of biocide during these times is designed to provide
sufficient biocide presence in the cooling waters so that an environment hos-
tile to mussel larvae attachment would exist throughout the station cooling
water system. With an initial concentration of 2 mg/l total residual oxidant
(based on four chlorinators injecting a total of 385.5 kg/hr (848 lb/hr) of
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equivalent chlorine into a cooling water flow of 3119 m3 /min (824,000 gpm)),
mussel setting is not likely to occur in the station intake piping. The degree
and speed with which this initial biocide concentration is reduced in the sys-
tem piping are dependent on the initial compounds formed from chlorination and
the chlorine demand of the intake water. (The entire demand of the intake water
is not immediately satisfied by the station chlorinators because they utilize a
sidestream of the intake waters and then mix this treated water with the remain-
ing intake water.) The type of chlorination products formed in the intake sys-
tem may be deduced from the amount of chlorine added, the salinity, ammonia
concentration, and pH. Using the average values provided by the applicant,
studies by Inman and Johnson (1978) and Sugam and Helz (1980) would predict
that the oxidants formed would be comprised nearly entirely by hypobromous acid
and bromamines (that is, in excess of 95-97% of the total oxidant formed).
Monochloramine formation would be extremely limited, if at all.

Assuming complete mixing at the initial injection locations (the station in-
takes), residual oxidant concentration degradation during the transit of the
cooling waters from the offshore intakes to the intake transition structure at
the station would be expected to range between 60 to 70%, (i.e., 1.2 to 1.4 mg/l
reduction) for one-unit operation, and 35 to 40% (i.e., 0.7 to 1.2 mg/l reduc-
tion) for two-unit operation, using values available in the literature (Wong
and Davidson, 1977, and Wong, 1980). Seabrook site-specific studies by the
applicant (ER-OL Section 5.3.1) indicate values ranging from 0.8-to-1.24 mg/l,
with an average of 1.0 mg/l over a 1-year period. The applicant expects that
the chlorine demand experienced during station operation will exceed 1.0 mg/l.
Based on the values given above and the fact that these studies were conducted
in seawater alone and, therefore, do not account for any additional demand that
may be encountered in the station piping from biofilms surviving, the staff
concludes that the applicant's characterization of the system oxidant demand
is reasonable. This demand would seem to negate the need for booster doses
of chlorine on the intake side of the cooling water system (at either the intake
transition structure or the circulating and service water pump houses; see
Figure 4.5). However, the studies by Wong and Davidson, 1977, indicate that
oxidant demand occurs in two distinct phases of greatly differing rates, with
the division in times between rates occurring at about 1 hr after oxidant
introduction. Also, at this point in the cooling water system, biofouling growth
rate is known to be considerably more vigorous because of the increased tempera-
tures experienced in the station condensers and service water heat exchangers. In
addition, biocide exposure to the heat transfer surfaces is short (for example,
16 sec in the main condenser) and operational experience (ANL/ES-12, 1972) has
shown that the greatest effectiveness in this portion of the system is attained
through exposure of the biofouling film to free available oxidant as a result
of its greater oxidizing capacity over combined available oxidant. The free
available oxidant residual would only be likely to occur in the condensers and
service water heat exchangers from a booster dose applied at the pump houses.
Thus, during the period of the year that continuous chlorination is practiced,
additional biocide injection is considered likely to be necessary by the staff
at the pump houses. During the remainder of the year, biocide addition would
occur at these same points for the reasons cited above, unless thermal back-
flushing is employed. Booster dose oxidant concentrations have not been
estimated by the applicant. However, it is stated (ER-OL Section 5.3.1) that
the injection rate will be controlled so that the maximum total residual oxidant
at the discharge transition structure will be 0.2 mg/l or less.
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Over the remaining 43 min travel time* from the discharge transition structure
to the station diffuser, additional decomposition of oxidant residual may occur.
Oxidant demand appears to be continuous and continually changing in rate over
the time period experienced in station cooling system passage. Additionally,
Wong's 1980 study showed an increase in oxidant demand with both water tempera-
ture and initial oxidant concentration. The higher the water temperature for a
given oxidant concentration, the greater the change in oxidant demand over time.

On this basis, the staff concludes that there is likely to be a decrease in the
total residual oxidant concentration in the station discharge line from the
level maintained at the discharge transition structure. The concentration at
the station diffuser would likely be below 0.2 mg/l but a more precise estimate
of this concentration cannot be made on the basis of currently available
information.

In addition to the presence of the active residual oxidant species in the sta-
tion discharge mentioned earlier in this section, other halogenated compounds
may be formed and discharged as a result of cooling water chlorination at the
station. Studies conducted by Bean, et al. (NUREG/CR-1301) indicate that the
principal haloform found in chlorinated seawater is bromoform. In samples of
Pacific Ocean water collected near San Onofre with a pH of 8.3 and a calculated
applied chlorine concentration of from 2.9 mg/l to 3.2 mg/l, bromoform concen-
trations of 13.0 pg/l and 17.0 pg/l were measured. Trace amounts (that is, less
than 0.5 pg/l) of chlorodibromomethane were also measured. (This latter com-
pound, along with dichlorobromomethane and chloroform, was found in chlorinated
estuarine samples comprised of about 50% fresh water.) Other volatile organic
compounds, trichloroethylene, and toluene were also detected but their concen-
trations were not noted. Similar sampling (Bean, Mann, and Neitzel, 1980) at
the Millstone Nuclear Power Station (intake water pH = 8; chlorine injection
concentration = 2 mg/l) indicated bromoform concentrations averaging 3.7 pg/l
in the station discharge; chlorodibromomethane concentrations averaged 0.4 pg/l
(that is "trace" amounts similar to San Onofre sampling). The staff concludes
from this field sampling that bromoform will likely be the principal halogenated
organic compound present in the Seabrook Station discharge. Available data
support an estimate of about 15 pg/l for the concentration at the discharge
structure.

Discharge of station cooling waters will be through a submerged offshore multi-
ple port diffuser (Section 4.2.3). Impacts to the water quality and aquatic
biota in the vicinity of the discharge will be mitigated by the high discharge
velocity and the rapid mixing of the effluent with unchlorinated water entrained
in the discharge plume. The applicant reports (ER-OL Section 5.3) that the
dilution afforded the effluent in the receiving waters is 10 to 1 by the time
the plume reaches the ocean surface. Expected total residual oxidant concentra-
tion at this point in the plume is 0.02 mg/l or less, depending on the amount
of degradation of oxidant residual occurring in the cooling water system beyond
the last booster dose addition point or the discharge transition structure and
on the amount of reduction of residual through chemical interaction with the
oxidant demand of the entrained ambient water. In a study (Normandeau Asso-
ciates, 1977) of the characteristics of the circulating water system and its
performance under normal two-unit operation, an approximate 8-fold dilution of
the discharge is projected to occur within 32 sec of discharge. The estimated
volume of water in the plume to this point in time and dilution is 3700 ms

*During two-unit operation; travel time for one-unit operation is 85 min.
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(3 acre-ft). Ignoring demand reactions, this represents a residual oxidant con-
centration of about 0.025 mg/l at the edge of this plume volume. Beyond this
point, concentration of residual oxidant would continue to decrease as a result
of dilution, time-related natural decomposition, and reaction with oxidant:
demanding substances in the entrained ambient waters in the discharge plume.

The staff evaulated the applicant's far-field thermal plume predictions and
estimated the centerline time of travel of the plume for weak ambient southern
and weak ambient northern currents (0.15 knot) and moderate ambient northern
current (0.40 knot), with average heat transfer rates in all cases. The
0.01 mg/l and 0.008 mg/l total residual oxidant isopleths at the plume center-
line were calculated to exist at the isotherm locations identified in the appli-
cant's study, ignoring oxidant reduction by chemical reaction. When these
combinations of residual oxidant concentration are plotted against their flow
time from the point of discharge, the resulting locus of points would indicate
that entrained organisms in the discharge plume would experience exposures
below both the acute and chronic toxicity thresholds identified by Mattice and
Zittel, 1976. However, this time-exposure assessment would only apply to
organisms captive to the plume. Mobile organisms, such as fish, would be free
to move in and out of the plume. Studies have shown (NUREG/CR-1350) that fish
have the ability to detect and in fact, given the opportunity, will avoid areas
containing residual oxidants at values as low as 2 pg/l total residual oxidant
(coho salmon).

Studies by Gibson, et al. (NUREG/CR-1297) on the eastern hard clam (Mercenaria
mercenaria) and the Atlantic menhaden (Brevoortia tyrannus) indicated that the
thresholds for acute effects for these species from bromoform exposure are very
much greater than the amounts that have been observed to be produced in power
plant chlorination. Sublethal effects were noted, but also at concentrations
above those observed in power plant chlorination. The discharge of halogenated
organics from Seabrook Station is not believed likely to cause adverse effects
on aquatic biota in the site vicinity.

5.3.2 Hydrologic Alterations and Floodplain Effects

Construction at the site had already begun at the time Executive Order 11988,
Floodplain Management, was signed in May 1977. It is therefore the staff's
conclusion that consideration of alternative locations for any structures
identified as being in the floodplain is neither required nor practicable.

The floodplain is defined as the lowland and relatively flat areas adjoining
inland and coastal waters, subject to a 1% or greater chance of flooding in any
given year. For the Seabrook site, the floodplain is in the low lying salt
marshes surrounding the tidal zone in the estuary of Hampton Harbor, to the
north, east, and south of the site. Flooding at the site would be caused by
either heavy precipitation or a storm surge caused by northeasters or hurricanes.

The 100-year flood was conservatively estimated by the applicant to be 10 feet
mean sea level (MSL), using the Federal Insurance Administration (FIA) study
for Salisbury, Massachusetts. Although this study was performed for a coastal
location 23 km (14 miles) from the Seabrook site, the water level is higher
than that of the predicted 100-year floods at the site, at Portland, ME, and
Boston, MA. Table 5.1 shows a comparison between the applicant's estimated
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100-year flood at the site with other floods, either predicted or measured, for
the site and other nearby coastal areas. 0

Table 5.1 Predicted and measured floods

Still water level,
Flood event feet MSL

Applicant's predicted 100-year flood* 10
Northeaster of Nov. 30, 1944** 8.4
Hurricane of Dec. 29, 1959** 7.7
Maximum predicted flood, based on a storm of

record (Feb. 1978) combined with high tide* 8.8
Staff's probable maximum design basis storm surge** 15.6
Staff's probable maximum flood from intense

precipitation" 8.9
Predicted 100-year flood at Portland, ME*** 9.4
Predicted 100-year flood at Boston, MA*** 9.8

*ER-OL Response to Question 240.2

**SER-CP Section 2.4

***FSAR Section 2.4

An FIA flood study for the town of Seabrook is being prepared but will not be
available for the present evaluation. In lieu of the FIA study for Seabrook,
the staff agrees that the 10-foot MSL estimate for the 100-year flood is
reasonable.

Areas inundated by the 100-year flood are depicted on Figure 5.1, which also
shows areas where site construction has disturbed the preconstruction 100-year
floodplain. A relatively small area of the 100-year floodplain has been dis-
turbed. Because the site area is a broad, flat marshland, the encroachment of
the plant site on the floodplain will have no measurable hydrologic effect on
flood levels elsewhere. Furthermore, the plant has been designed for floods
far worse than the 100-year flood, up to and including the probable maximum
floods from storm surge and precipitation. The only direct effect of the site
on the floodplain is the removal of a small amount of habitat below the 10-foot
MSL contour as shown in Figure 5.1.

In conclusion, the staff considers that the effect of the presence or operation

of the plant on the 100-year floodplain is negligible.

5.4 Air Quality

Air quality impacts from nonradioactive atmospheric pollutants (particulates,
sulfur dioxide, and nitrogen oxides) were not addressed in the FES-CP. Two
auxiliary boilers and four emergency diesel generators will emit particulates,
sulfur dioxide, carbon monoxide, hydrocarbons, and nitrogen oxides when they
are in operation. Use of the auxiliary boilers is expected for maintenance
purposes and if both nuclear units are out of operation simultaneously. The
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diesel generators will be used during refueling for each unit, during emergenc
conditions, and for periodic testing. The applicant has estimated combined
annual auxiliary boiler and diesel generator emissions on the basis of
1920 hours (80 days) of full capacity boiler operation and 119 hours of full
capacity combined diesel generator operation. Using EPA emission factors for
fuel oil combustion and diesel industrial engines, the applicant has estimated
that annual emissions from these sources will be highest during a year when
Unit 1 has a refueling outage and Unit 2 is still under construction. Annual
combined emissions for this situation will be less than EPA de minimus levels
for particulates, sulfur dioxide, carbon monoxide, hydrocarbons, and nitrogen
oxides. The applicant's estimates appear reasonable, and, considering the
infrequent operation of the auxiliary boilers and diesel generators, the staff
concludes that these sources should not have a significant impact on air
quality in the vicinity of the plant.

5.5 Terrestrial and Aquatic Resources

5.5.1 Terrestrial Resources

5.5.1.1 Station Operation

The terrestrial impacts of operation of the Seabrook facility have been con-
sidered in the FES-CP (Section 5.5.1.1). The staff, based on information pro-
vided by the applicant and from other sources such as the site visit, concludes
that the analysis of impacts of operation of the Seabrook facility on the ter-
restrial resources presented in Section 5.5.1.1 of the FES-CP remains valid.

The staff has reviewed the information on endangered species (Section 4.3.5.1)
and concludes that the operation of the Seabrook facility will not impact any
terrestrial endangered species.

5.5.1.2 Transmission System

Induced Voltage and Low-Level Electric Fields

The staff has reviewed the environmental impacts that could be associated with
the operation of the Seabrook transmission system. The potential sources of
impacts are (1) induced electrical currents, (2) electric fields, (3) ozone
production, and (4) corridor maintenance. Concern over sources (1), (2), and
(4) were expressed at a public meeting in Seabrook on December 2, 1981.

Except for items (1) and (2), the staff's analyses of impacts potentially
associated with the operation of Seabrook transmission lines are not expected
to change significantly from those discussed at the CP stage of review
(Section 5.5.1.2).

Research data on the potential biological effects from electrical fields asso-
ciated with transmission lines have been reviewed by the staff (Department of
Energy 1982; EPRI). While experimental work is still underway on the biological
effects of electric fields along transmission lines, the staff has found no
evidence at this time to support a conclusion that the operation of the Seabrook.
345-kV transmission lines will have an adverse effect on the health of humans d
or that their operation will adversely affect plant or animal life. d
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The staff has determined that the applicant's transmission system design
incorporates minimum conductor-to-ground clearances (ER-OL Response to Staff
Question 290.2) that will not result in induced currents due to electrostatic
effects exceeding the 5 milliamperes (mA) level used as a shock criterion in
the National Electrical Safety Code (NESC). In addition, the applicant also
states (ER-OL Response to Staff Question 290.2) that all fences and gates in
and along the Seabrook transmission line rights-of-way will be grounded at 15-m
(50-foot) intervals. The staff concludes that these mitigative actions will
reduce any potential shock hazards to nonhazardous levels and, therefore, will
not result in any adverse human health effects.

The staff believes it unlikely that induced shock will be a problem to biota
along transmission corridors. Raptors perched on towers are unlikely to build
up an induced voltage because they are grounded through the tower. The line
spacing would be sufficiently great to preclude short circuiting by outspread
wings.

Avian collisions with power lines are discussed in the FES-CP (Section 5.5.1.2).
The FES-CP concludes that transmission lines present a negligible hazard to
avain populations. The staff believes that this conclusion remains valid.

Energized transmission lines produce electric fields in the region of space
surrounding the line conductors. Such fields can transfer electrical energy to
conductive bodies--including biological organisms--that lie within these fields.
This electrical energy transfer can occur directly from the transmission line
to the individual without contact, producing a current within or on the surface
of the affected organisms. For the specific overhead transmission line design
of the Seabrook 345-kV lines, the maximum electric field gradients predicted by
the applicant would occur on the right-of-way and approach a value of 5.7 kilo-
volts per meter* (kV/m) (ER-OL Response to Staff Question 290.2). At the edge
of the right-of-way, the electric field drops off to about 1.6 to 2.2 kV/m.
The design of lines similar to the Seabrook 345-kV system is such that the
strongest electric field exists in an area approximately 6-18 m (20 to 60 feet)
from the centerline. The field drops off moderately as one moves closer to the
centerline, and falls off rapidly as one moves farther away from the centerline.

The fields generated from transmission lines are not strong enough to cause
excessive tissue heating, the primary hazard from electromagnetic fields (MPSC,
DOE 1979). Several categories of subtle effects have been postulated, entail-
ing changes, in the physiology, cellular morphology, genetic material, or
behavior of biological organisms (MPSC).

A small number of research studies have observed physiological and/or behavioral
effects that may indicate the possible occurrences of adverse health effects in
people (MPSC, DOE 1979). However, most'of these studies have been challenged,
with poor experimental design and inadequate statistical treatment of results
cited (DOE 1979). Therefore, electric field effects remain controversial be-
cause of the alleged possibility of long-term human health effects. The Federal
government has undertaken to fund an extensive research program to correct the
flaws in past research efforts and to determine any biological effects from the

*The intensity of the electric fields at ground level is expressed in units of
kilovolts per meter.

Seabrook FES 5-9



electromagnetic fields from transmission systems. These research studies are
using animals to investigate possible transmission line electric field effects.

Although some of the recent research data indicate certain statistically sig-
nificant results in laboratory animals (DOE 1982), the effects are subtle
and small in magnitude and further research is needed to determine if these
effects are biologically significant and will adversely affect the test
organisms.

The staff has reviewed a vast amount of data on this issue and concludes that
there is little evidence to indicate that people are adversely affected by
electric fields at power line frequencies. Those statistically significant
effects described above on laboratory animals were produced at field strengths
(4-20 kV/m; based upon Kolesnikov and Kuane) approximating electric field gra-
dients near the ground under 345-765 kV transmission lines. As indicated above,
electric field gradients decrease rapidly as one approaches the edge of the
right-of-way. The staff believes that humans would not be chronically exposed
to field gradients in excess of the maximum edge of right-of-way value (2 kV/m)
because people are not permitted to live on the right-of-way and, therefore,
would not receive a long-term, constant exposure. The staff concludes, there-
fore, that the general population living along a right-of-way would receive a
long-term exposure less than 2 kV/m, which is below the value of 4-20 kV/m
estimated by the staff* to have resulted in the reported statistically signifi-
cant effects in laboratory animals.

Current research is being funded and guided by the Federal Interagency Advisory
Committee on Electric Field Effects, on which NRC staff members actively serve,
to determine if more definite guidelines are necessary.

Based on the foregoing facts, it is the staff's opinion that there is no evi-
dence to date that the operation of 345-kV power lines will have an adverse
biological health effect on humans. If ongoing research were to conclude that
protective measures were warranted, a variety of actions could be considered
including, but not limited to: increasing the width of rights-of-way to limit
the field strengths to which the public would be exposed at the edge of the
right-of-way; giving potential right-of-way users specific warnings of possible
risks'; and using shield wires or other types of retrofitting techniques that
could reduce field gradients to a prescribed level.

Results of research (Bankoski, IIT) on electric field effects on growth and
development of plants and animals indicate that neither adverse injuries nor
abnormalities were apparent from a 50-kV/m field. Some minor physical damage,
barely perceivable, along corn, bluegrass, and alfalfa leaf tips was indicated
in fields from voltage gradients of 25 kV/m and above. The same series of
studies investigating electric field effects on small animals indicates that no

*The field strengths applied to these laboratory test animals (DOE 1982)

averaged about 100 kV/m. However, it is commonly recognized that a com-
parison of these results with humans must involve a scaling factor (Kuane).
The average of scaling factors has been suggested and, therefore, the staff
has provided its best estimates of a range of electric field values (4-20 kV/m)
after scaling from test animals to humans.
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adverse abnormalities in behavior, activity, or outward appearance have been
demonstrated from electric fields of 50 kV/m.

Based on the above findings, which indicate no adverse damage to plants or
animals, the staff does not believe that changes in the applicant's proposed
transmission line design are warranted.

Ozone

The staff's evaluation in FES-CP Section 5.5.1.2 states that ozone generated by
corona discharge during transmission operation will not affect biota in the
vicinity of the lines. This remains valid.

Right-of-Way Maintenance

The applicant intends to use a combination of selective cutting and EPA- and
state-approved herbicide treatments. Swamp and bog areas and those recognizable
as watershed areas will be exempt from chemical treatment (FES-CP Section 5.6).

Maintenance plans for transmission line rights-of-way have not changed since
the FES-CP was issued.

Thus, the staff's evaluation that adverse biotic impacts would be minimal

remains valid.

5.5.2 Aquatic Resources

The design and impact potential of the Seabrook Station cooling system has
received rigorous regulatory review from several state and Federal agencies.
An overview of the regulatory history was provided by the applicant in Revi-
sion 1 to the ER-OL (Response to Question 291.10).

The impacts to estuarine and marine biota and fisheries from operation of the
cooling system were assessed by the NRC under the National Environmental Policy
Act of 1969 (PL 91-190) and by the EPA under Sections 316(a) and (b) of the
Clean Water Act (PL 95-217). The impacts were found to be acceptable, and
will not be reevaluated in this environmental statement. The key NRC and EPA
assessments and decisions are summarized below.

NRC Assessment and ASLB Decision

The FES-CP evaluated the potential impacts to aquatic biota and fisheries from
entrapment/impingement of fishes; entrainment of plankton (fishes and important
shellfishes); thermal effects (inplant and effluent plume); and chemical effects
(FES-CP Sections 5.5.2 and 11.0). At the time of FES-CP publication, the exact
design and location of the submerged offshore discharge structure had not been
finalized (FES-CP Section 3.4.4). After the FES-CP was published, the design
and location were finalized and were considered (along with design and location
of the offshore intake structures) by the NRC Atomic Safety and Licensing Board
(ASLB) in its overall evaluation of the potential impacts from operation of
Seabrook Station. The ASLB Initial Decision of June 1976 (LPB-76-26) found
that the operation of Seabrook would not cause significant adverse effects to
the aquatic ecosystem or to commercial and recreational fisheries in the area.
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EPA Assessment and Decision of the Administrator

Since the issuance of the FES-CP and the ASLB Initial Decision, the EPA has
reviewed the impact potential to aquatic resources from operation of the Sea-
brook Station cooling system under Sections 316(a) and (b) of the Clean Water
Act. A series of decisions and legal actions on the design and impact of the
cooling system lead to an August 4, 1978 Decision on Remand by the EPA Adminis-
trator. Considered in the Decision on Remand were the potentials for impact
from: thermal discharges; thermal backflushing for biofouling control; cold
shock; discharge plume scouring of the ocean bottom; entrainment of plankton
through the cooling system; attraction of fishes to the intake structures;
entrapment of fishes at the intakes and subsequent impingement on the traveling
screens; thermal plume barriers to migrating fish; increase in nuisance species
populations; and gas bubble disease of fish. The Decision on Remand concluded
that (1) the requirements of Sections 316(a) and (b) of the Clean Water Act
have been met; (2) with respect to the thermal components of the discharge and
in accordance with limitations imposed in the NPDES permit (Appendix H), the
once-through cooling system will ensure the protection and propagation of a
balanced indigenous population of fish, shellfish, and wildlife in and on the
receiving waters; and (3) the intake structures reflect the best available
technology for minimizing adverse environmental impacts to the aquatic biolog-
ical -and fishery resources of Hampton Harbor and nearby coastal waters.

Monitoring

The certification and permits required under the Clean Water Act provide the
mechanisms for protection of water quality and aquatic biota in the vicinity of
operating power plants. Operational monitoring of effluents from Seabrook will
be required by the NPDES permit issued by the EPA. Monitoring of intake-
related losses of aquatic biota also will be required. The Draft NPDES permit
is included as Appendix H of this statement. In addition to operational intake
and discharge monitoring, the applicant will continue the comprehensive pre-
operational monitoring of the estuarine and marine biological, chemical, and
physical conditions of the Seabrook site and vicinity. These studies will be
used to define preoperational conditions against which conditions observed
during power plant operation can be compared . The scope of these ongoing
studies is developed by the applicant and periodically reviewed, evaluated and
approved by EPA and the State of New Hampshire. The NRC staff will rely on the
decisions made by the above agencies, under authority of the Clean Water Act,
for any monitoring or power plant design mitigation, should that become
necessary.

An Environmental Protection Plan (EPP) will be included as Appendix B of the
Seabrook station operating license. This plan will include requirements of
prompt reporting by the licensee of any occurrence of important events that
potentially could result in significant environmental impact causally related
to station operation, such as fish kills, mortality of any species protected by
the Endangered Species Act of 1973 as amended, increase in nuisance organisms
or conditions, and unanticipated or emergency discharge of waste water or
chemical substances.

Violations of requirements imposed under the NPDES permit (should they occur)
could result in environmental impact at a facility reviewed and licensed by
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NRC. To keep the NRC abreast of all potential environmental impacts at licensed
facilities, the EPP will require the licensee to report to NRC all violations
of the NPDES permit. A copy of the notice provided to the permitting agency
will staisfy this EPP reporting requirement.

5.6 Endangered and Threatened Species

The National Marine Fisheries Service, U.S. Department of Commerce, responded
to the NRC request for information on endangered and threatened species near
Seabrook (see Section 4.3.5.2). The response (included as Appendix G) stated
that the operation of Seabrook Station will not affect the endangered shortnose
sturgeon or the habitat of the offshore whales and sea turtles.

5.7 Historic and Archeological Sites

The operation and maintenance activities of the undertaking are not expected to
affect any cultural resource sites in or eligible for the National Register of
Historic Places.

5.8 Socioeconomics

The expected socioeconomic impacts as a result of operation of the Seabrook
Station were considered prior to the start of construction (FES-CP Section 5.6).
New data have become available for some of the impacts; these have been re-
examined using the most recent data available and the relevant results are
presented below. On the basis of these results, the staff concludes that the
overall socioeconomic impacts of operating Seabrook Station will be beneficial,
with the exception as discussed in Section 5.8.3 below.

5.8.1 Local Economy

The applicant estimates that the Seabrook Station will employ 359 operating
personnel*; 141 people in clerical, security supervision, janitorial, public
relations, and administrative services; and 100 security guards, employed by a
contract service. With the exception of contract personnel, the applicant
estimates the annual payroll to be $29 million in 1986 dollars. Certain posi-
tions at the station will require people with unique skills who may not reside
in the local area. The applicant has estimated that 3 to 5% of those who will
be employed at the site will be Seabrook residents (FSAR Section 8.1.6).

The applicant did not estimate the number of indirect jobs (those created
locally for supplying the site) and induced jobs (those created by an increase
in consumer spending) that could be created by the operation of the Seabrook
Station."* The staff believes that both indirect and induced employment could

*Operating personnel include the following areas: station management, opera-

tions staff, operators, radioactive waste, training, technical services,
chemistry, maintenance, instrumentation and control, reactor engineering,
engineering services, health physics, and computer engineering.

**See "Power Plant Construction: What Does it Mean to My Town?-The Municipal
Impacts of Construction of the-Seabrook Nuclear Power Plant," prepared by the
Strafford Rockingham Regional Council, May 1979. This report uses an employ-
ment multiplier of 1.7; in other words for each 10 jobs at Seabrook Station,
another 7 jobs would be created in the local economy as a result of increased
expenditures.
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result, but that such opportunities would be filled by a combination of new
entrants to the labor force, reduction in unemployment, internal labor force
shifts, and by spouses of inmoving workers; few positions would attract people
from beyond the local employment area.

5.8.2 Tax Benefits

Real estate taxes and earnings taxes are two categories of tax payments by the
applicant that arise from station operation. Currently, real estate taxes on
utility plants are levied by the municipality in which the plant is located.
In 1980, Seabrook Station paid approximately $4 million in local real estate
taxes. The applicant states that over the long term the station will pay
between $4 and $5 million annually (ER Section 8.1.3).

Public Service must also pay a 9% tax on net earnings (excluding taxes) directly
to the state. In the first full year of operation, the applicant estimates a
franchise tax payment of $5 million based on the PSNH share of earnings from
Seabrook Station, but such payments will decrease over time (ER Section 8.1.3).

5.8.3 Effects of Operating the Seabrook Station on the Local Economy

Although the creation of jobs and the payment of local taxes by PSNH will bene-
fit local jurisdictions, apprehension has been expressed by local business
interests concerning the effect of the station on the local economy.* Spe-
cifically, these concerns focus on the following three operating situtations:

(1) Even under normal operating conditions, the existence of the plant will
represent a threat to some portion of the summer tourist population, which
will result in a reduction of beach use as a consequence. Economic losses
would accrue to owners of rental property, retailers, and others providing
services to the beach/tourist population, and to local government.

(2) A rumor of problems at the Seabrook Station could result in additional
losses to the sectors cited above as business is interrupted.

(3) In the event of an accident that released radioactive material to the
beach area, the beach economy could be adversely and permanently affected,
even if the beach were decontaminated.

The following paragraphs address the concerns expressed in (1) and (2) above;
the socioeconomic effects of an accident are addressed in Section 5.9.4.5(4) of
this statement.

There is no question that tourism is important to the State of New Hampshire.
An estimated 23% of all state and local revenues and 11% of all jobs in the
state are tourist- and recreation-related (NH Travel Council). A 1975 study of
beach use estimated the number of day tripper visitor days at 1.8 million and
the number of vacationer visitor days at 1.5 million. This study also estimated
that $16.4 million was spent during the summer season by both classes of beach
users at New Hampshire beaches (Southeastern NHRPC). Although the amount of
tax revenues directly collected by the coastal towns is not available, the

*Concerns expressed at the public meeting in Seabrook on December 2, 1981.

Seabrook FES 5-14



amount of redistributed revenues from state-imposed taxes is known. Table 5.2
indicates the redistributed revenues derived from a 6% tax on rooms and meals
and an 8% tax on net business income. The data in the table provide a conserva-
tive indication of the tourist-related business in each of the towns.

Table 5.2 1981 distribution of state
revenue, by source

Town Rooms and meals Business profits

Hampton $65,575 $256,903

North Hampton 17,082 77,801

Rye 21,003 55,527

Seabrook 26,772 112,440

Source: Response to Questions, February 10, 1982.

To provide insight into the potential effects of nuclear plant siting on local
economies, the staff undertook a study of nuclear plants (Bykoski et al.). In
the Spring of 1976, the staff interviewed selected local residents to determine
if any changes in the use of water-oriented recreational facilities could be
attributed to the presence of nearby nuclear power plants. Ten operating sta-
tions were chosen, and between 5 and 13 government officials and business people
were interviewed at each location, as shown in Table 5.3. These individuals
were chosen because of their knowledge of local tourism and recreational activi-
ties. The interviews were structured to provide information on trends in activ-
ity, and positive or negative impacts, as well as personal opinions concerning
plant impacts. These interviews were updated with followup interviews during
May/June 1978 and during February 1981.

Nearly all those interviewed could identify no negative impacts on tourism or
recreation that could be attributed to the local nuclear power station. Fluc-
tuations in attendance data were attributed to climatic conditions, gasoline
shortages (1974-1975), economic recession (1974-1976), and variations in data
collection techniques from year to year. In fact, several respondents cited an
improvement in tourism and recreation because of the cooling systems discharge
(which results in increased fishing activity) and visitors to the plants'
visitors centers.

In addition to the staff's study, research was undertaken to estimate tourist
avoidance in the vicinity of offshore floating nuclear power plants. The survey
was directed toward the following areas: the Panama City Beach-Ft. Walton Beach
area of northwest Florida; the Clearwater-St. Petersburg Beach area of south
Florida; the south shore of Cape Cod, Massachusetts; and the Atlantic County-
Ocean County Beach area of New Jersey. Between 23 and 26% of those interviewed
at the four beaches indicated an unwillingness to return if a plant were sited
directly off shore at a distance of 5 km (3 mi). The researchers also concluded
that the use of points farther up or down the beach would probably be lowered
by at least the same proportion of the original response figures (3 to 6% at
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Table 5.3 10 operating power plants, their locations, and
initial dates of commercial operation

Plant Unit County/state Commercial operation

Brunswick Unit 1 Brunswick/N.C. March 1977
Unit 2

Cook Unit 1 Berrien/Mich. August 1975
Unit 2 June (1978) est.

Haddam Neck Middlesex/Conn. January 1968

Indian Point Unit 1 Westchester/N.Y. October 1962*
Unit 2 August 1973
Unit 3 August 1976

Maine Yankee Lincoln/Me. December 1972

Millstone Unit 1 New London/Conn. March 1971
Unit 2 December 1975

St. Lucie St. Lucie/Fla. December 1977

San Onofre San Diego/Ca. January 1968

Three Mile Island Unit 1 Dauphin/Penna. September 1974
Unit 2 May 1978

Zion Unit 1 Lake/Ill. December 1973
Unit 2 September 1974

*Defueling completed January 1976.

8 km, 2 to 4.5% at 16 km, and 1.5 to 3.5% at 40 km). In addition, the implied
distance decay curve suggests that some who find the beaches nearest the plant
unacceptable may relocate to nearby, but more distant, beaches. The resulting
losses in beach attendance for the entire beach would be less than the sum of
the impacts at specific points. The researchers concluded that the upper limit
of beach-user avoidance would be in the 5 to 10% range and the impact might be
less than 5% (NUREG-0394).

These studies do not provide conclusive evidence concerning the prospective
behavior of Seabrook area tourists and beachgoers once the station becomes
operational. The NUREG-0394 research discussed above indicates that under cer-
tain circumstances a 5 to 10% loss in beach activity could be expected; however,
this study indicates that the vast majority of people surveyed would not avoid
using the beaches. If this avoidance potential is applied to the incremental
increase in potential beach users over time, then the vast majority of people
would probably not avoid the beaches near Seabrook. The NUREG-0394 study also
indicated a spatial sorting of population at the beaches: for those who remain
beachgoers, increasing sensitivity to the perceived risk of nuclear power would
lead to increasing distances of removal from the station. However, NUREG-0394
does not indicate that those less sensitive to nuclear power could perceive the
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beaches close in to Seabrook as more desirable than other locations because of
the reduced density (Hecock). The end effect could be a density pattern similar
to that currently observed at Seabrook area beaches.

Considering the evidence offered by both studies, the staff concludes that the
operation of the Seabrook Station should not result in large measurable losses to
beach attendance or to the beach economy.

5.8.4 Settlement Patterns

For the purposes of analyzing impacts of inmoving operating phase workers on
local communities, the staff assumed that all security guards and one-half of
the administrative and support positions would be filled by nonmovers or by
spouses of movers. The staff also assumed that of the 430 workers relocating
to work at the Seabrook site, approximately 300 would live in eastern Rocking-
ham County and southeastern Strafford County.* Commuters from these areas would
have access to the site on the New Hampshire Turnpike (1-95), U.S. Highway 1,
U.S. Highway 4, and State Route 51. The communities which comprise this impact
area include Seabrook, Hampton Falls, Hampton, Exeter, North Hampton, Rye,
Portsmouth, and Newington in Rockingham County and Durham, Dover, Rollinsford,
Somersworth, and Rochester in Strafford County. This area had a 1980 popula-
tion of 130,700 and an expected population of 138,800 in 1985. The staff has
assumed that 70% of the inmoving workers would be married and would have an
average household size of three persons (NUREG/CR-2002). Therefore, the addi-
tion of 720 people associated with Seabrook would represent approximately 8.2%
of the total population growth in eastern Rockingham and southeastern Strafford
counties between 1980 and 1985. The remaining 130 workers and their families
would live in other communities within New Hampshire or Massachusetts.

5.8.5 Community Services and Institutions

The number of operating employees and their dependents moving into the south-
eastern Strafford-southern Rockingham impact area will be smaller than the
estimated inmovers during the peak of construction. As the construction labor
force declines with the completion of the station, housing and other community
facilities and services will become available for the inmoving operating popula-
tion. The effect on community supplies of resources and facilities should not
be significant. The potential for imbalance between the needs of the inmoving
population and community facilities and services will be mitigated by increased
levels of local tax benefits from station operation and station operators.
Moreover, the migration of the operating workers into the impact area over a
multiyear period minimizes the stresses that could accompany absorption of
people into the local community structure. In fact, the applicant hired key
supervisory personnel for station operation as early as 1979 (FSAR p. 13.1-16).

*ER Section 8.1.6 indicates that workers would move into communities within
16 to 24 km of the station site. The staff believes that the impact area
selected by the applicant is too narrowly defined. The staff's impact area
explicitly considers accessibility to the station. A survey of workers on
site in June 1978 indicated that 70% of the inmoving work force lives in the
towns comprising the staff's impact area.
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5.9 Radiological Impacts

5.9.1 Regulatory Requirements

Nuclear power reactors in the United States must comply with certain regulatory
requirements in order to operate. The permissible levels of radiation in unre-
stricted areas and of radioactivity in effluents to unrestricted areas are in
10 CFR 20, "Standards for Protection Against Radiation." These regulations
specify limits on levels of radiation and limits on concentrations of radio-
nuclides in the facility's effluent releases to the air and water (above natural
background) under which the reactor must operate. These regulations state that
no member of the general public in unrestricted areas shall receive a radiation
dose, as a result of facility operation, of more than 0.5 rem in 1 calendar
year, or, if an individual were continously present in an area, 2 mrems in any
1 hour or 100 mrems in any 7 consecutive days to the total body.' These radia-
tion-dose limits are established to be consistent with considerations of the
health and safety of the public.

In addition to the Radiation Protection Standards of 10 CFR 20, there are
recorded in 10 CFR 50.36a license requirements that are to be imposed on
licensees in the form of Technical Specifications on Effluents from Nuclear
Power Reactors to keep releases of radioactive materials to unrestricted areas
during normal operations, including expected operational occurrences, as low as
is reasonably achievable (ALARA). Appendix I of 10 CFR 50 provides numerical
guidance on dose-design objectives for LWRs to meet this ALARA requirement.
Applicants for permits to construct and for licenses to operate an LWR shall
provide reasonable assurance that the following calculated dose-design objec-
tives will be met for all unrestricted areas: 3 mrems/yr to the total body or
10 mrems/yr to any organ from all pathways of exposure from liquid effluents;
10 mrads/yr gamma radiation or 20 mrads/yr beta radiation air dose from gaseous
effluents near ground level--and/or 5 mrems/yr to the total body or 15 mrems/yr
to the skin from gaseous effluents; and 15 mrems/yr to any organ from all path-
ways of exposure from airborne effluents that include the radioiodines,
carbon-14, tritium, and the particulates.

Experience with the design, -construction, and operation of nuclear power
reactors indicates that compliance with these design objectives will keep aver-
age annual releases of radioactive material in effluents at small percentages
of the limits specified in 10 CFR 20 and, in fact, will result in doses gener-
ally below the dose-design objective values of Appendix I. At the same time,
the licensee is permitted the flexibility of operation, compatible with con-
siderations of health and safety, to ensure that the public is provided a
dependable source of power, even under unusual operating conditions that may
temporarily result in releases higher than such small percentages but still
well within the limits specified in 10 CFR 20.

In addition to the impact created by facility radioactive effluents as discussed
above, within the NRC policy and procedures for environmental protection de-
scribed in 10 CFR 51 there are generic treatments of environmental effects of
all aspects of the uranium fuel cycle. These environmental data have been sum-
marized in Table S-3 of 10 CFR 51.20 and are discussed in this report in Sec-
tion 5.10. In the same manner the environmental impact of transportation of
fuel and waste to and from an LWR is summarized in Table S-4 of 10 CFR 51.20
and presented in Section 5.9.3 of this report.
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Recently an additional operational requirement for uranium-fuel-cycle facilities
including nuclear power plants was established by the Environmental Protection
Agency in 40 CFR 190. This regulation limits annual doses (excluding radon
and 25 mrems other organs from all fuel-cycle facility contributions that may
impact a specific individual in the public.

5.9.2 Operational Overview

During normal operations of Seabrook Units 1 and 2, small quantities of radio-
activity (fission and activation products) will be released to the environment.
As required by NEPA, the staff has determined the dose estimated to members of
the public outside of the plant boundaries as a result of the radiation from
these radioisotope releases and relative to natural-background-radiation dose
levels.

These facility-generated environmental dose levels are estimated to be very
small because of both the plant design and the development of a program that
will be implemented at the facility to contain and control all radioactive emis-
sions and effluents. As mentioned in Section 4.2.4, highly efficient radio-
active-waste management systems are incorporated into the plant design. These
systems are designed to remove most of the fission-product radioactivity that
is assumed to leak, in small amounts, from the fuel, as well as most of the
activation-product radioactivity produced by neutrons in the reactor-core vicin-
ity. The effectiveness of these systems will be measured by process and efflu-
ent radiological monitoring systems that permanently record the amounts of
radioactive constituents remaining in the various airborne and waterborne
process and effluent streams. The amounts of radioactivity released through
vents and discharge points to be further dispersed and diluted to points out-
side the plant boundaries are to be recorded and published semiannually in the
Radioactive-Effluent-Release Reports for the facility.

The small amounts of airborne effluents that are released will diffuse in the
atmosphere in a fashion determined by the meteorological conditions existing at
the time of release and are generally much dispersed and diluted by the time
they reach unrestricted areas that are open to the public. Similarly, the small
amount of waterborne effluents released will be diluted with plant waste water
and then further diluted as they mix with the Atlantic Ocean beyond the plant
boundaries.

Radioisotopes in the facility's effluents that enter unrestricted areas will
produce doses through their radiations to members of the general public in a
manner similar to the way doses are produced from background radiations (that
is, cosmic, terrestrial and internal radiations), which also include radiation
from nuclear weapons fallout. These radiation doses can be calculated for the
many potential radiological-exposure pathways specific to the environment around
the facility, such as direct-radiation doses from the gaseous plume or liquid
effluent stream outside of the plant boundaries, or internal-radiation-dose
commitments from radioactive contaminants that might have been deposited on
vegetation, or in meat and fish products eaten by people, or that might be
present in drinking water outside the plant or incorporated into milk from cows
at nearby farms.
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These doses, calculated for the "maximally exposed" individual (that is, the
hypothetical individual potentially subject to maximum exposure), form the basis
of the NRC staff's evaluation of impacts. Actually, these estimates are for a
fictitious person because assumptions are made that tend to overestimate the
dose that would accrue to members of the public outside the plant boundaries.
For example, if this "maximally exposed" individual were to receive the total
body dose calculated at the plant boundary as a result of external exposure to
the gaseous plume, he/she is assumed to be physically exposed to gamma radia-
tion at that boundary for 70% of the year, an unlikely occurrence.

Site-specific values for various parameters involved in each dose pathway are
used in the calculations. These include calculated or observed values for the
amounts of radioisotopes released in the gaseous and liquid effluents, meteoro-
logical information (for example, wind speed and direction) specific to the
site topography and effluent release points, and hydrological information per-
taining to dilution of the liquid effluents as they are discharged.

An annual land census will identify changes in the use of unrestricted areas to
permit modifications in the programs for evaluating doses to individuals from
principal pathways of exposure. This census specification will be incorporated
into the Radiological Technical Specifications and satisfies the requirements
of Section IV.B.3 of Appendix I to 10 CFR 50. Based on this annual land census,
revised calculations will be made to ensure that the dose estimate for gaseous
effluents always represents the highest dose that might possibly occur for any
individual member of the public for each applicable foodchain pathway. The
estimate considers, for example, where people live, where vegetable gardens are
located, and where cows are pastured.

An extensive radiological environmental monitoring program, designed specifi-
cally for the environs of Seabrook, provides measurements of radiation and
radioactive contamination levels that exist outside of the facility boundaries
both before and after operations begin. In this program, offsite radiation
levels are continuously monitored with thermoluminescent detectors (TLDs). In
addition, measurements are made on a number of types of samples from the sur-
rounding area to determine the possible presence of radioactive contaminants
which, for example, might be deposited on vegetation, be present in drinking
water outside the plant, or be incorporated into cow's milk from nearby farms.
The results for all radiological environmental samples measured during a calen-
dar year of operation are recorded and published in the Annual Radiological
Environmental Operating Report for the facility. The specifics of the final
operational monitoring program and the requirement for annual publication of
the monitoring results will be incorporated into the operating license Radio-
logical Technical Specifications for the Seabrook facility.

5.9.3 Radiological Impacts from Routine Operations

5.9.3.1 Radiation Exposure Pathways: Dose Commitments

The potential environmental pathways through which persons may be exposed to
radiation originating in a nuclear power reactor are shown schematically in
Figure 5.2. When an individual is exposed through one of these pathways, the
dose is determined in part by the amount of time he/she is in the vicinity of
the source, or the amount of time the radioactivity inhaled or ingested is
retained in his/her body. The actual effect of the radiation or radioactivity
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Figure 5.2 Potentially meaningful exposure pathways to individuals

is determined by calculating the dose commitment. The annual dose commitment
is calculated to be the total dose that would be received over a 50-year period,
following the intake of radioactivity for 1 year under the conditions existing
20 years after the station begins operation. (Calculation for the 20th year,
or midpoint of station operation, represents an average exposure over the life
of the plant.) However, with few exceptions, most of the internal dose commit-
ment for each nuclide is given during the first few years after exposure because
of the turnover of the nuclide by physiological processes and radioactive decay.
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There are a number of possible exposure pathways to humans that are appropriate
to be studied to determine the impact of routine releases from the Seabrook
facility site on members of the general public living and working outside of
the site boundaries, and whether the releases projected at this point in the
licensing process will in fact meet regulatory requirements. A detailed listing
of these exposure pathways would include external radiation exposure from the
gaseous effluents, inhalation of iodines and particulate contaminants in the
air, drinking milk from a cow or eating meat from an animal that feeds on open
pasture near the site on which iodines or particulates may have deposited,
eating vegetables from a garden near the site that may be contaminated by simi-
lar deposits, and eating fish caught near the point of discharge of liquid
effluents.

Other less important pathways include: external irradiation from radionuclides
deposited on the ground surface, eating animals and food crops raised near the
site using irrigation water that may contain liquid effluents, shoreline, boat-
ing and swimming activities near lakes, streams, or oceans that may be contami-
nated by effluents and direct radiation from within the plant itself. Note
that for the Seabrook site there is no drinking water pathway of concern since
the plant's liquid effluents are discharged into the Atlantic Ocean.

Calculations of the effects for most pathways are limited to a radius of 80 km
(50 miles). This limitation is based on several facts. Experience, as demon-
strated by calculations, has shown that all individual dose commitments
(>0.1 mrem/yr) for radioactive effluents are accounted for within a radius of
80 km from the plant. Beyond 80 km the doses to individuals are smaller than
0.1 mrem/yr, which is far below natural-background doses, and the doses are
subject to substantial uncertainty because of limitations of predictive
mathematical models.

The NRC staff has made a detailed study of all of the above important pathways
and has evaluated the radiation-dose commitments both to the plant workers and
the general public for these pathways resulting from routine operation of the
facility. A discussion of these evaluations follows.

5.9.3.1.1 Occupational Radiation Exposure for Pressurized Water Reactors
(PWRs)

Most of the dose to nuclear plant workers results from external exposure to
radiation coming from radioactive materials outside of the body rather than
from internal exposure from inhaled or ingested radioactive materials. Experi-
ence shows that the dose to nuclear plant workers varies from reactor to reactor
and from year to year. For environmental impact purposes, it can be projected
by using the experience to date with modern PWRs. Recently licensed 1000-MWe
PWRs are operated in accordance with the post-1975 regulatory requirements and
guidance that place increased emphasis on maintaining occupational exposure at
nuclear power plants ALARA. These requirements and guidance are outlined pri-
marily in 10 CFR 20, Standard Review Plan Chapter 12 (NUREG-0800), and Regula-
tory Guide 8.8, "Information Relevant to Ensuring that Occupational Radiation
Exposures at Nuclear Power Stations Will Be as Low as Is Reasonably Achievable."

The applicant's proposed implementation of these requirements and guidelines is
reviewed by the NRC staff during the licensing process, and the results of that
review are reported in the staff's Safety Evaluation Reports. The license is
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granted only after the review indicates that an ALARA program can be implemented.
In addition, regular reviews of operating plants are performed to determine
whether the ALARA requirements are being met.

Average collective occupational dose information for 239 PWR reactor years of
operation is available for those plants operating between 1974 and 1980. (The
year 1974 was chosen as a starting date because the dose data for years prior
to 1974 are primarily from reactors with average rated capacities below 500 MWe.)
These data indicate that the average reactor annual collective dose at PWRs has
been about 440 person-rems, with some plants experiencing an average plant life-
time annual collective dose to date as high as 1300 person-rems (NUREG-0713,
Vol. 2). These dose averages are based on widely varying yearly doses at PWRs.
For example, for the period mentioned above, annual collective doses for PWRs
have ranged from 18 to 5262 person-rems per reactor.

However, the average annual dose per nuclear plant worker of about 0.8 rem
(ibid) has not varied significantly during this period. The worker dose limit,
established by 10 CFR 20, is 3 rems/quarter (if the average dose over the worker
lifetime is being controlled to 5 rems/yr) or 1.25 rems/quarter if it is not.

The wide range of annual collective doses experienced at PWRs in the United
States results from a number of factors such as the amount of required mainten-
ance and the amount of reactor operations and inplant surveillance. Because
these factors can vary widely and unpredictably, it is impossible to determine
in advance a specific year-to-year annual occupational radiation dose for a
particular plant over its operating lifetime. There may on occasion be a need
for relatively high collective occupational doses, even at plants with radiation
protection programs designed to ensure that occupational radiation doses will
be kept ALARA.

In recognition of the factors mentioned above, staff occupational dose estimates
for environmental impact purposes for Seabrook are based on the assumption that
the facility will experience the annual average occupational dose for PWRs to
date. Thus the staff has projected that the collective occupational doses for
each unit at Seabrook will be 440 person-rems, but doses could average as much
as 3 times this value over the life of the plant.

In addition to the occupational radiation exposures discussed above, during the
period between the initial power operation of Unit 1 and the similar startup of
Unit 2, construction personnel working on Unit 2 will potentially be exposed to
sources of radiation from the operation of Unit 1. The applicant has estimated
that the average annual cumulative exposure to construction personnel, over a
period of 2.25 years, will be about 87 person-rems, with the annual average
exposure to an individual worker equal to 23 mrems. This radiation exposure
will result predominantly from Unit 1 radioactive components and gaseous efflu-
ents from Unit 1. Based on experience with other PWRs, the staff finds that
the applicant's estimate is reasonable. A more detailed breakdown of the inte-
grated dose to the construction workers is in Section 12.4.3 of FSAR Amendment 46.

The average annual dose of about 0.8 rem per nuclear plant worker at operating
BWRs and PWRs has been well within the limits of 10 CFR 20. However, for impact
evaluation, the NRC staff has estimated the risk to nuclear power plant workers
and compared it in Table 5.4 to published risks for other occupations.
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Table 5.4 Incidence of job-related mortalities

Mortality Rates
Occupational Group (premature deaths per 10s person-years)

Underground metal miners* -1300

Uranium miners* 420

Smelter workers* 190

Mining"* 61

Agriculture, forestry, and fisheries** 35

Contract construction** 33

Transportation and public utilities** 24

Nuclear plant worker*** 23

Manufacturing** 7

Wholesale and retail trade*" 6

Finance, insurance, and real estate** 3

Services** 3

Total private sector** 10

*The President's Report on Occupational Safety and Health, "Report on

Occupational Safety and Health by the U.S. Department of Health, Education,
and Welfare," E. L. Richardson, Secretary, May 1972.

**U.S. Bureau of Labor Statistics, "Occupational Injuries and Illness in the

United States by Industry, 1975," Bulletin 1981, 1978.
***The nuclear plant workers' risk is equal to the sum of the radiation-related

risk and the nonradiation-related risk. The estimated occupational risk
associated with the industry-wide average radiation dose of 0.8 rem is about
11 potential premature deaths per 105 person-years due to cancer, based on
the risk estimators described in the following text. The average non-
radiation-related risk for seven U.S. electrical utilities over the period
1970-1979 is about 12 actual premature deaths per 105 person-years as shown
in Figure 5 of the paper by R. Wilson and E. S. Koehl, "Occupational Risks
of Ontario Hydro's Atomic Radiation Workers in Perspective," presented at
"Nuclear Radiation Risks, A Utility-Medical Dialog," sponsored by the Inter-
national Institute of Safety and Health in Washington, D.C., September 22-23,
1980. (Note that the estimate of 11 radiation-related premature cancer
deaths describes a potential risk rather than an observed statistic.)

Based on these comparisons, the staff concludes that the risk to nuclear plant
workers from plant operation is comparable to the risks associated with other
occupations.
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In estimating the health effects resulting from both offsite (see Section
5.9.3.2) and occupational radiation exposures as a result of normal operation
of this facility, the NRC staff used somatic (cancer) and genetic risk esti-
mators that are based on widely accepted scientific information. Specifically,
the staff's estimates are based on information compiled by the National Academy
of Science's Advisory Committee on the Biological Effects of Ionizing Radiation
(BEIR I). The estimates of the risks to workers and the general public are
based on conservative assumptions (that is, the estimates are probably higher
than the actual number). The following risk estimators were used to estimate
health effects: 135 potential deaths from cancer per million person-rems and
258 potential cases of all forms of genetic disorders per million person-rems.
The cancer-mortality risk estimates are based on the "absolute risk" model
described in BEIR I. Higher estimates can be developed by use of the "relative
risk" model along with the assumption that risk prevails for the duration of
life. Use of the "relative risk" model would produce risk values up to about
4 times greater than those used in this report. The staff regards the use of
the "relative risk" model values as a reasonable upper limit of the range of
uncertainty. The lower limit of the range would be zero because health effects
have not been detected at doses in this dose-rate range. The number of poten-
tial nonfatal cancers would be approximately 1.5 to 2 times the number of poten-
tial fatal cancers, according to the 1980 report of the National Academy of
Science's Advisory Committee in the Biological Effects of Ionizing Radiation
(BEIR III).

Values for genetic risk estimators range from 60 to 1500 potential cases of all
forms of genetic disorders per million person-rems (BEIR I). The value of
258 potential cases of all forms of genetic disorders is equal to the sum of
the geometric means of the risk of specific genetic defects and the risk of
defects with complex etiology.

The preceding values for risk estimators are consistent with the recommendations
of a number of recognized radiation-protection organizations, such as the Inter-
national Commission on Radiological Protection (ICRP), the National Council on
Radiation Protection and Measurement (NCRP), the National Academy of Sciences
(BEIR III), and the United Nations Scientific Committee on the Effects of Atomic
Radiation (UNSCEAR).

The risk of potential fatal cancers in the exposed work-force population at the
Seabrook facility and the risk of potential genetic disorders in all future
generations of this work-force population, is estimated by multiplying the
annual plant-worker-population dose from both units (about 880 person-rems) by
the risk estimators, the staff estimates that about 0.12 cancer death may occur
in the total exposed population and about 0.23 genetic disorder may occur in
all future generations of the same exposed population. The value of 0.12 cancer
death means that the probability of 1 cancer death over the lifetime of the
entire work force as a result of 1 year of facility operation is about 12 chances
in 100. The value of 0.23 genetic disorder means that the probability of

.1 genetic disorder in all future generations of the entire work force as a
result of 1 year of facility operation is about 23 chances in 100. The risk
of potential genetic disorders attributable to exposure of the workforce is a
risk borne by the progeny of the entire population and is thus properly con-
sidered as a part of the risk to the general population.
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5.9.3.1.2 Public Radiation Exposure

Transportation of Radioactive Materials

The transportation of "cold" (unirradiated) nuclear fuel to the reactor, of
spent irradiated fuel from the reactor to a fuel reprocessing plant, and of
solid radioactive wastes from the reactor to waste burial grounds is considered
in 10 CFR 51.20. The contribution of the environmental effects of such trans- >
portation to the environmental costs of licensing the nuclear power reactor is
set forth in Summary Table S-4 from 10 CFR 51.20, reproduced herein as Table 5.•
The cumulative dose to the exposed population as summarized in Table S-4 is
very small when compared to the annual collective dose of about 60,000 person-
rems to this same population or 26,000,000 person-rems to the U.S. population
from background radiation.

Table 5.5 (Summary Table S-4) EnVfronmental impact of transportation of
fuel and waste to and from one light-water-cooled nuclear
power reactor'

NORMAL CONOIiIONS Of TRANSPORT

Enero'omental #YisCsjt
Oest (per irradiated fuel cask in transit).......... 250.000 Btu/ht

Weight (governed by Federal or Slate restrictions).. ......... 73,000 lbs. peW truck: 100 tons per cask per rail car.
Traffic density,

Truck. .... .... .. ....... ..... ............. LOsS than I per day-
Rail ........... .... ........ . . Less than 3 per morith.

Estimated Range of doses to Cumulative dose to
Exposed population number of exposed individuals, exposed population

persons (per reactor year) (per reactor year)'
exposed

Transportation workers ............. .................... 200 0.01 to 300 mitlirem ............... 4 man-rem.
General public'

Onlookers ... .. 1,100 0003 to 1.3 millirem .............. 3 man-rem.
Along Route ........... . .................... 600.00 0.0001 1t 0.06 milfiremr

ACCIOENTS IN TRAX455PORT

Environmental nsk
Radiological effects ...... .......... ............... . Small i.
Common (nonradiological) causes .. . ............. ............ ftetl ipry n 100 reactor yeais; I nonfatal inlury in 10 re-

actor yeats; $475 property damage per reactor year.

IOaa supporting this labla ar given in the Comnmiaion:s "Envirormental Survey of Transportation of Radioactive Materials
to and' from Nuclear Power Plants," WASH-1238. December 1972.,and Supp, I. NUREG-75/038 April 1975. BOth documents
are, aevalable tor inspection and copying at the Commission's Public Document Room, 171,7 H St. NW., Weshington. D.C., and
may be obtained from National Technica Information Service. Springfield, Va. 22161. WASH-1238 is available from NTIS at a
cost of $5.45 (rmirofiche, $2.25) end NUREG-75/038 is available at a cost of £3.25 (microfiche. $2.25):

The Federal Radiation Council has recommended that the radlaon doses from al• soursesaof radiation other I then natural
background and medica el posures should be limited to 5.00060 ini Per year for individuatas ,a .resulit 0 occupational expo.
sure and should be limtned to 500 mitirem per year for irdividuals-in the general population..The dose to indrvidoual$ due to
average natural background radiation I$ about 130 mintwem per year.

Man-rem is an expression for the summi6tin'of whole body doses to individuats-e a group. Thus. it each member of a
population group of 1,000 people were to recoive a dose of 0.00t rem (It milliremr, or it 2 people were to receive a dose o1 0.5
rem (500 millrem) each, the total man-rem dose In each case would be 1 'man-rem.

Althougfi the environmental risk 0f radiological effects stemming from transportation accidents is currently incapable of
bering numercally quatited, the nas remains small regardless of whether ia being aptied to a sangle reactor or a multireactot
site.

Direct Radiation for PWRs

'The principal sources contributing to radiation fields in nuclear power plants
are the reactor core, primary coolant, and radioactive effluent releases. In a
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* PWR, the reactor core and the primary coolant, with its fission, corrosion, and
activation products, are located in a heavily shielded reactor containment or
other heavily shielded building. Because these major radiation sources are
,contained in a heavily shielded area, dose rates in the vicinity of PWRs are
-generally undetectable (less than 5 mrems/yr).

Low-level radioactivity storage containers outside the plant are estimated to
,mke a dose contribution at the site boundary of less than 1% of that due to

,,the direct radiation from the plant.

*, Radioactive-Effluent Releases: Air and Water

'All effluents from this facility will be subject to treatment in liquid and
,-gaseous radwaste treatment systems; nevertheless, small controlled quanti-
tXie,.s of radioactive effluents will be released to the atmosphere and to the
hydrosphere during normal operations. These radioactive effluents are diluted
by the air and water into which they are released before they reach areas acces-
sible to the general public.

Estimates of site-specific radioisotope release values have been developed on
:'the basis of estimates regarding fuel performance, intended mode of operation

of the liquid and gaseous radwaste systems as described in the applicant's FSAR
and by using the calculation models developed by the NRC staff in NUREG-0017.
These should be studied to obtain an understanding of airborne and waterborne
releases from the facility.

Radioactive effluents can be divided into severaligroups. Among the airborne
effluents the radioisotopes of the fission product noble gases, krypton and
xenon, and the activation product argon, do not deposit on the ground nor are
theyabsorbed and accumulated within living organisms; therefore, the noble gas
effluents act primarily as a source of direct external radiation emanating from
the effluent plume. Dose calculations are performed at the location where the
highest external-radiation doses (total body and skin) to a member of the gen-
eral public as a result of gaseous effluents have been estimated to occur, and
at the location of the highest estimated annual beta and gamma air doses.

Another group of airborne radioactive effluents--the fission product radio-
iodines and tritium--are also gaseous, but these tend to be deposited on the
ground and/or inhaled into the body during breathing. For this class of efflu-
ents, estimates of direct external-radiation doses from deposits on the ground,
and of internal radiation doses to total body, thyroid, bone, and other organs
from inhalation and from vegetable, milk, and meat consumption are made..

,Concentrations of iodine in the thyroid is of particular significance here.

A Ath~ird group of airborne effluents, consisting of particulates, includes fis-
si • on products such as cesium and barium and corrosion products such as cobalt
and chromium. The dose calculation model determines the direct external radia-
tion dose and the internal radiation doses for these contaminants through the
same pathways as described above for radioiodines. Doses from the particulates
are combined with those of the radioiodines, carbon-14, and tritium for compari-

-son to one of the design objectives of Appendix I to 10 CFR 50.
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The waterborne-radioactive-effluent constituents could include fission productIý
such as nuclides of strontium and iodine; activation products, such as nuclidesý
of sodium and manganese; corrosion products such as iron and cobalt; and triti-
as tritiated water. Calculations estimate the internal doses (if any) from fis:
and invertebrate consumption as well as any direct external radiation from recrl
ational use of the water near the point of discharge.

The release values for each group of effluents, along with site-specific meteo-
rological and hydrological data, serve as input to computerized radiation-dose
models that estimate the maximum radiation dose that would be received outside,
the facility via a number of pathways for individual members of the public, and.
for the general public as a whole. These models and the radiation-dose calcula-ii
tions are discussed in the October 1977 Revision 1 of Regulatory Guide 1.109,
"Calculation of Annual Doses to Man from Routine Releases of Reactor Effluents
for the Purpose of Evaluating Compliance with 10 CFR 50, Appendix I," and in
Appendices B and D of this statement. Site-specific dose assessment calcula-
tions and discussions of parameters involved are given in Appendix D.

Doses from all airborne effluents are calculated for individuals at the location'
(for example, the site boundary, garden,,residence, milk cow, meat animal) where
the highest radiation dose to a.member of the pub11ic has been established from.a
.all applicable pathways. Those pathways--such as ground deposition, inhalation,
vegetable consumption, cow milk Consumption, or meat consumption--that are knowrV
to exist at a single location are combined to calculate the total maximum expo-
sure to an exposed individual from radioiodine, particulates, tritium, and car-
bon 14. Pathway doses associated with liquid effluents are combined without
regard to any single location, but they are assumed to be associated with maxi-
mum exposure of an individual through other than gaseous-effluent pathways.

5.9.3.2 Radiological Impact on Humans

Although the doses calculated in Appendix D are based primarily on radioactive-
waste, treatment system capability and.are well.,below the Appendix I design
.objective values, the actual radiolo6gical impactassociated with the operation
of the facility will depend, Iin part, on the manner in which the radioactive-
waste treatment system is operated. Based on its evaluation of the potential
performance of the liquid and gaseous radwaste treatment systems, the NRC staff
has concluded that the systems as now proposed are capable of controlling efflu-
ent releases to meet the dose-design objectives of Appendix I to 10 CFR 50.

Operation of the Seabrook facility will be governed by operating license Tech-
nical Specifications. that will.be based on the dose-design objectives of Appen-
di.x I to 10 CFR 50. Because these design-objective val'ues were chosen to per-
mit flexibility of.operation whil]e still.ensuring that plant operations are
ALARA,. the actual radiological impact of plant, operation may result in doses
close to the dose-design.objectives. Even if this situation exists, the indi-
vidual doses for the member of the public subject to maximum exposure will still
be very small when compared to natural background doses (-100 mrems/yr) or the
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lose limits (500 mrems/yr - total body) specified in 10 CFR 20 as consistent
Aith considerations of the health and safety of the public. As a result, the
taff concludes that there will be no measurable radiological impact on any
iember of the public from routine operation of the Seabrook facility.

,ecr •Operating standards of 40 CFR 190, the Environmental Protection Agency's Envi-
S ionmental Radiation Protection Standards for Nuclear Power Operations, specify
that the annual dose equivalent must not exceed 25 mrems to the whole body,

eowý, 75 mrems to the thyroid, and 25 mrems to any other organ of any member of the
se. public as the result .of exposures to planned discharges of radioactive materials
de (radon and its daughters excepted) to the general environment from all uranium-
and f.el-cycle operations and radiation from these operations that can be expected
u 1. a toýWaffect a given individual. The NRC staff concludes that under normal opera-

tions the Seabrook facility is capable of operating within these standards.

The radiological doses and dose commitments resulting from a nuclear power
plant are well known and documented. Accurate measurements of radiation and
radioactive contaminants can be made with very high sensitivity so that much
smaller amounts of radioisotopes .can be recorded .than can be associated with

Jon !ay, possible observable ill effects. Furthermore, the effects of radiation on
!e•re I living systems have for decades been subject to intensive investigation and

1 consi.deration by individual -scientists as well as by select committees that
on, h•iave ýoccasionally been constituted to objectively and independently assess
olvW!Výradiation dose effects. Although, as in the case of chemical contaminants,
o- there is debate about the exact extent of the effects ,of very low levels of
r- #radiation that result from nuclear power plant effluents, upper bound limit s of

dJeleterious effects are well established and amenable to standard methods of
g- risk analysis. Thus the risks to the maximally exposed member of the public
Outside of the site boundaries or to the total population outside of the bound-

!,ariies can be readily calculated and recorded. These risk estimates for the
: Sea-brook facility are presented below.

The risk to the maximally exposed individual is estimated by multiplying the
; <!risk estimators presented in Section 5.9.3.1.1 by the annual dose-design objec-

' tives for total-body radiation in 10 CFR 50, Appendix I. This calculation
Sresults in a risk of potential premature death from cancer to that individual
,Tom exposure to radioactive effluents (gaseous or liquid) from 1 year of

f reactor 'operations of less than one chance in one million.* The risk of poten-
u__ tial premature death from cancer to the average individual within 80 km (50 mi)

of the reactors from exposure to radioactive effluents from the reactors is
I much less than the risk to the maximally exposed individual. These risks are

very small in comparison to natural cancer incidence from causes unrelated to
-the operation of the Seabrook facility.

•M61ultiplying the annual U.S. general public, population dose from exposure to
radioactive effluents and transportation of fuel and waste from the operation

• ,of this facility (that is, 37.0 person-rems) by the preceding risk estimators,
Il ,the staff estimates that about 0.005 cancer death may occur in the exposed

*.'The risk of potential premature death from cancer to the maximally exposed
individual from exposure to radioiodines and particulates would be in the
same range as the risk from exposure to the other types of effluents.
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population and about 0.01 genetic disorder may occur in all future generations el
of the exposed population. The significance of these risk estimates can be n,
determined by comparing them to the natural incidence of cancer death and U
genetic abnormalities in the U.S. population. Multiplying the estimated.U.S.. .
population- for the year 2000 (-.260 million persons) by the current incidence ofC
actual cancer fatalities (-.20%) and the current incidence of actual genetic
diseases (-ý6%), about 52 million cancer deaths and about 16 million genetic
abnormalities are expected ,(BEIR I; American Cancer Society). The risks to th.
general public from exposure to radioactive effluents .and transportation of
fuel and wastes from the, annual operation of the Seabrook facility are very
small fractions (less than one *part in a billion) of the estimated normal inci-
dence of cancer fatalities and genetic abnormalities in the year 2000 populatin, 6

On the basis of the preceding comparison (that is, comparing the risk from
exposure to radioactive effluents and, transportation of fuel and waste from the
annual operation of this facility with the risk, from the estimated incidence of
cancer fatalities and genetic abnormalities in the year 2000 population) the
staff concludes that the risk to the public health and safety from exposure to
radioactive effluents anhd the transportation-of fuel..and.-wastes from normal
operation of the. Seabrook facility will be very small. .

5.9.3.3 Radiological Impacts on Biota Other Than Humans

Depending on the pathway and the radiation source, terrestrial, and aquatic
biota will receive doses that are. approximately the same or somewhat higher
than humans receive. Although guidelines have not been established for accept-
able limits for radiation 'exposure to species other than humans, it is generally
agreed that the limits established for humans are sufficiently protective for
*other species.

Although the existence of extremely. radiosensitive biota is possible and
increased radiosensitiivity in organisms may result from environmental inter-'
actions with other stresses (for example,, heat or biocides), *no biota have yet
been discovered that show a sensitivity (in terms of increased morbidity or
mortality) to radiation exposures as low as 'those expected in the area surround- i
ing the facility. Furthermore,. at all nuclear plants for which radiation expo-
sure to biota other than humans has been analyzed (Blaylock, 1976), there have
been no cases of exposure that can be considered significant in terms of harm
to the species, or that approach the limits for exposure to members of the pub-
lic that are permitted by 10 CFR 20. Inasmuch as the 1972 BEIR Report (BEIR I)
concluded that evidence to date indicated no other living organisms are very
much more radiosensitive than humans, no measurable radiological impact on
populations of biota is expected as a result of the routine operation of this
facility.

5.9.3.4 Radiological Monitoring

Radiological environmental monitoring programs are 'established to provide data
where there are measurable levels of radiation and radioactive materials in the
site environs and to show that in many cases no detectable levels exist. Such
monitoring programs are conducted to verify the effectiveness of inplant systems
used to control the release of radioactive materials and to ensure that unantic-
ipated buildups of radioactivity will not occur in the environment. Secondarily,
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-the envIironmental monitoring programs could identify the highly unlikely exist-
ence of releases of radioactivity from unanticipated release points that are
,not, monitored. An annual surveillance (land census.) program will be established
t-to identify changes in the use of unrestricted areas to provide a basis for
modifications of the monitoring programs or of the Technical Specifications
conditions that relate to the control of doses to individuals.

'These programs are discussed generically in greater detail in Regulatory
'Guide 4.1, Revision 1, "Programs for Monitoring Radioactivity in the Environs
'of Nuclear Power Plants," and the Radiological Assessment Branch Technical
iPosition, Revision 1, November 1979, "An Acceptable Radiological Environmental
fMonitoring Program."*

5.9.3.4.1 Preoperational

'•,The preoperational phase of the monitoring program should provide for the meas-
,,urement of background levels of radioactivity and radiation and their variations
,along the anticipated important pathways in the areas surrounding the facility,
ith' training of personnel., and the evaluation of procedures, equipment, and

technjiques. The applicant proposed a radiological environmental monitoring
program to meet these objectives in the ER-CP, and the program was discussed in
the FES-CP. This early program has been updated and expanded; it is presented
in .Section 6.1.5 of the applicant's ER-OL and is summarized here in Table 5.6.

The applicant states that the preoperational program will have been implemented
at, least 2 years before initial criticality of Unit 1 to document background
levels of direct radiation and concentrations of radionuclides that exist in

*the environment. The.preoperational program will continue up to initial criti-
cality of Unit 1 at which time the operational radiological monitoring program
will commence.

',The 'staff has reviewed the preoperational environmental monitoring plan of the
applicant and finds that it is acceptable as presented.

5,.9.3.4.2 Operational

The operational, offsite radiological monitoring program is conducted to provide
data on measurable levels of radiation and radioactive materials in the site
environs in accordance with 10 CFR 20 and 50. It assists and provides backup
support to the effluent-monitoring program recommended in Regulatory Guide 1.21,
"'Measuring, Evaluating and Reporting Radioactivity in Solid Wastes and Releases
of I Radioactive Materials in Liquid and Gaseous Effluents from Light-Water Cooled
Nuclear Power Plants."

The applicant states that the operational program will in essence be a continua-
tion of the preoperational program described above with some periodic adjustment
of sampling frequencies in expected critical exposure pathways--such as increas-
ing milk sampling frequency and deletion of fruit, vegetable, soil, and gamma
radiation survey samples. The proposed operational program will be reviewed

*Available from the Radiological Assessment Branch, Office of Nuclear Reactor
Regulation, U.S. Nuclear Regulatory Commission, Washington, D.C. 20555.
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Table 5.6 Radiological environmental monitoring program summary

Exposure
pathway and/or
sample

Number of
samples and
sample locations

Sampling and
collection frequency*

Type and
frequency
of analysis

AIRBORNE

Radioiodine
and
particulates

Samples from 3
offsite locations"*
(in different
sectors) with the
highest calculated
annual ground level
D/Q.

1 sample from the
vicinity of a popu-
lation center having
the highest calcu-
lated annual average
ground level O/Q.

1 sample from a
control location
15-30 km distance.

Continuous operation
of sampler with sam-
ple collection as
required by dust
loading but at least
once per 7 days.

Radioiodine
canister. Analyze
at least once per
7 days for 1-131.

Particulate sampler.
Analyze for gross
beta radioactivity
424 hours following
filter change.
Perform gamma iso-
topic analysis on
each sample when
gross beta activity
is >10 times the
yearly mean of m
control samples.
Perform gamma iso-
topic analysis on
composite (by
location) sample at
least once per
92 days.

DIRECT
RADIATION

32 stations with
two or more dosim-
eters placed in
two concentric
rings around the
plant.

At least once per
92 days.

Gamma dose. At
least once per
92 days.

8 stations with two
or more dosimeters
placed at control
locations, popula-
tion centers and
nearby residences.

See footnotes at end of table.
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Table 5.6 (Continued)

Exposure Number of Type and
pathway and/or samples and Sampling and frequency of
sample sample locations collection frequency* analysis

WATERBORNE

Surface 1 sample in the
area of the
discharge.

1 sample from a
control location

(Composite sample.)***
At least once per
31 days.

Gamma isotopic
analysis of each
sample.

Tritium analysis
of composite
samples at least
once per 92 days.

Gamma isotopic and
tritium analyses of
of each sample.

Gamma isotopic
analysis of each
sample.

Ground

Sediment

2 samples from
sources likely to
be affected.

3 samples from
beach locations
near the discharge
area.

I sample from a
control location.

(Grab sample.)
At least once per
92 days.

At least once per
184 days.

INGESTION

Milk 3 samples from
locations within
3 miles distance
from the plant
having the highest
dose potential.

I sample from a
control location.

1 sample from the
discharge area.

I sample from a
control location

At least once per
15 days when animals
are on pasture; at
least once per 31
days at other times.

Gamma isotopic and
1-131 analysis of
each sample.

Fish
and
Inverte-
brates

One sample in season,
or at least once per
184 days if not
seasonal of 3
commercially and
recreationally
important species.

Gamma isotopic
analysis on
edible portions.

See footnotes at end of table.
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Table 5.6 (Continued)

Exposure Number of Type and
pathway and/or samples and Sampling and frequency
sample sample locations collection frequency* of analysis

INGESTION (Continued)

Food 1 sample from 3 At time of harvest. Gamma isotopic
farms or gardens One sample of 3 analysis on
having the highest principle classes edible portion.
dose potential. of food products

grown in the area.

1 sample from a
control location.

Source: Adopted from ER-OL (Table 6.1-5).
*Exposure pathway monitoring and/or sampling for all program elements will not be
performed for the entire 2-year preoperational program period. As a minimum,
sampling will be performed for the following periods before initial criticality:

2 years 1 year 6 months

direct radiation air particulate air radioiodine
food crops and vegetables milk 1-131 in milk samples
sediment ground water
fish and invertebrates surface water

**Consideration for location of air monitoring stations was given to year-round
access to the location, availability of power and population in the area.

***For surface water samples, the applicant intends to collect initial preopera-
tional grab samples to establish background levels and will use a composite
sample before station operation begins.

prior to plant operation. Modification will be based upon anomalies and/or
exposure pathway variations observed during the preoperational program.

The final operational monitoring program proposed by the applicant will be
reviewed in detail by the NRC staff, and the specifics of the required monitor-
ing program will be incorporated into the operating license Radiological Tech-
nical Specifications.

5.9.4 Environmental Impact of Postulated Accidents

5.9.4.1 Plant Accidents

The staff has examined the applicant's evaluation of the plant accidents involv-
ing radioactive materials and concludes that the analyses and discussions in
the ER-OL generally meet the guidance of the June 13, 1980 Statement of Interim
Policy published in the Federal Register. The staff has performed independent
analyses of the postulated accidents at the Seabrook site. The following dis-
cussion reflects the staff's considerations and conclusions.
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Section 5.9.4.2 deals with general characteristics of nuclear power plant acci-
dents, including a brief summary of safety measures to minimize the probability
of their occurrence and to mitigate the consequences should accidents occur.
Also described are the important properties of radioactive materials and the
pathways by which they could be transported to become environmental hazards.
Potential adverse health effects and societal impacts associated with actions
to avoid such health effects are also identified.

Next, actual experience with nuclear power plant accidents and their observed
health effects and other societal impacts are described. This is followed by a
summary review of safety features of the Seabrook Units 1 and 2 facilities and
of the site that act to mitigate the consequences of accidents.

The results of calculations of the potential consequences of accidents that
have been postulated in the design basis are then given. Also described are
the results of calculations for the Seabrook site using probabilistic methods
to estimate the possible impacts and the risks associated with severe accident
sequences of exceedingly low probability of occurrence.

5.9.4.2 General Characteristics of Accidents

The term "accident," as used in this section, refers to any unintentional event
not addressed in Section 5.9.3 that results in a release of radioactive mate-
rials into the environment. The predominant focus, therefore, is on events
that can lead to releases substantially in excess of permissible limits for
normal operation. Normal release limits are specified in the Commission's
regulations at 10 CFR 20, and 10 CFR 50, Appendix I.

There are several features that combine to reduce the risk associated with
accidents at nuclear power plants. Safety features in the design, construc-
tion, and operation comprising the first line of defense are to a very large
extent devoted to the prevention of the release of these radioactive materials
from their normal places of confinement within the plant. There are also a
number of additional lines of defense that are designed to mitigate the con-
sequences of failures in the first line. Descriptions of these features for
the Seabrook units are in the FSAR and in the SER (NUREG-0896). The most
important mitigative features are described in Section 5.9.4.4(1) below.

These safety features are designed taking into consideration the specific loca-
tions of radioactive materials within the plant; their amounts; their nuclear,
physical, and chemical properties; and their relative tendency to be transported
into and for creating biological hazards in the environment.

(1) Fission Product Characteristics

By far the largest inventory of radioactive material in a nuclear power plant
is produced as a byproduct of the fission process and is located in the uranium
oxide fuel pellets in the reactor core in the form of fission products. During
periodic refueling shutdowns, the assemblies containing these fuel pellets are
transferred to a spent-fuel storage pool so that the second largest inventory
of radioactive material is located in this storage area. Much smaller inven-
tories of radioactive materials are also normally present in the water that
circulates in the reactor coolant system and in the systems used to process
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gaseous and liquid radioactive wastes in the plant. Table 5.7 lists the inven-
tories of significant radionuclides in a Seabrook reactor core.

These radioactive materials exist in a variety of physical and chemical forms.
Their potential for dispersion into the environment depends not only on mechan-
ical forces that might physically transport them, but also upon their inherent
properties, particularly their volatility. The majority of these materials
exist as nonvolatile solids over a wide range of temperatures. Some, however,
are relatively volatile solids and a few are gaseous in nature. These charac-
teristics have a significant bearing upon the assessment of the environmental
radiological impact of accidents.

The gaseous materials include radioactive forms of the chemically inert noble
gases krypton and xenon. These have the highest potential for release into the
atmosphere. If a reactor accident were to occur involving degradation of the
fuel cladding, the release of substantial quantities of these radioactive gases
from the fuel is a virtual certainty. Such accidents are very low frequency
but credible events (see Section 5.9.4.3). It is for this reason that the
safety analysis of each nuclear power plant incorporates a hypothetical design-
basis accident that postulates the release of the entire contained inventory of
radioactive noble gases from the fuel into the containment structure. If these
gases were further released to the environment as a possible result of failure
of safety features, the hazard to individuals from these noble gases would
arise predominantly through the external gamma radiation from the airborne
plume. The reactor containment structure is designed to minimize this type of
release.

Radioactive forms of iodine are formed in substantial quantities in the fuel by
the fission process, and in some chemical forms they may be quite volatile.
For these reasons, they have traditionally been regarded as having a relatively
high potential for release from the fuel. If the radionuclides are released to
the environment, the principal radiological hazard associated with the radio-
iodines is ingestion into the human body and subsequent concentration in the
thyroid gland. Because of this, the potential for release of radioiodines to
the atmosphere is reduced by the use of special systems designed to retain the
iodine.

The chemical forms in which the fission product radioiodines are found are
generally solid materials at room temperatures, so they have a strong tendency
to condense (or "plate out") on cooler surfaces. In addition, most of the
iodine compounds are quite soluble in, or chemically reactive with, water.
Although these properties do not inhibit the release of radioiodines from
degraded fuel, they do act to mitigate the release from containment structures
that have large internal surface areas and that contain large quantities of
water as a result of an accident. The same properties affect the behavior of
radioiodines that may "escape" into the atmosphere. Thus, if rainfall occurs
during a release, or if there is moisture on exposed surfaces (for example,
dew), the radioiodines will show a strong tendency to be absorbed by the
moisture.

Other radioactive materials formed during the operation of a nuclear power
plant have lower volatilities and therefore, by comparison with the noble gases
and iodine, a much smaller tendency to escape from degraded fuel unless the
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Table 5.7 Activity of radionuclides in a Seabrook
reactor core at 3425 MWt

Radioactive inventory
Group/radionuclide in millions of curies Half-life (days)

A. NOBLE GASES
Krypton-85 0.6 3,950
Krypton-85m 26 0.183
Krypton-87 50 0.0528
Krypton-88 73 0.117
Xenon-133 188 5.28
Xenon-135 36 0.384

B. IODINES
lodine-131 91 8.05
lodine-132 129 0.0958
lodine-133 188 0.875
lodine-134 201 0.0366
lodine-135 161 0.280

C. ALKALI METALS
Rubidium-86 0.028 18.7
Cesium-134 8.0 750
Cesium-136 3.2 13.0
Cesium-137 5.0 11,000

D. TELLURIUM-ANTIMONY
Tellurium-127 6.3 0.391
Tellurium-127m 1.18 109
Tellurium-129 34 0.048
Tellurium-129m 5.6 34.0
Tellurium-131m 13 1.25
Tellurium-132 129 3.25
Antimony-127 6.6 3.88
Antimony-129 35 0.179

E. AKALINE EARTHS
Strontium-89 101 52.1
Strontium-90 4.0 11,030
Strontium-91 118 0.403
Barium-140 175 12.8

F. COBALT AND NOBLE METALS
Cobalt-58 0.83 71.0
Cobalt-60 0.31 1,920
Molybdenum-99 175 2.8
Technetium-99m 148 0.25
Ruthenium-103 118 39.5
Ruthenium-105 77 0.185
Ruthenium-106 27 366
Rhodium-105 52 1.50
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Table 5.7 (Continued)

Radioactive Inventory
Group/Radionuclide in Millions of Curies Half-Life (Days)

G. RARE EARTHS, REFRACTORY
OXIDES AND TRANSURANICS
Yttrium-90 4.2 2.67
Yttrium-91 129 59.0
Zirconium-95 161 65.2
Zirconium-97 161 0.71
Niobium-95 161 35.0
Lanthanum-140 175 1.67
Cerium-141 161 32.3
Cerium-143 134 1.38
Cerium-144 91 284
Praseodymium-143 134 13.7
Neodymium-147 64 11.1
Neptunium-239 1750 2.35
Plutonium-238 0.06 32,500
Plutonium-239 0.023 8.9 x 106
Plutonium-240 0.023 2.4 x 106
Plutonium-241 3.6 5,350
Americium-241 0.0019 1.5 x 105
Curium-242 0.54 163
Curium-244 0.024 6,630

Note: The above grouping of radionuclides corresponds to that in Table 5.9.

temperature of the fuel becomes very high. By the same token, such materials,
if they escape by volatilization from the fuel, tend to condense quite rapidly
to solid form again when they are transported to a lower temperature region
and/or dissolve in water when it is present. The former mechanism can have the
result of producing some solid particles of sufficiently small size to be car-
ried some distance by a moving stream of gas or air. If such particulate mate-
rials are dispersed into the atmosphere as a result of failure of the contain-
ment barrier, they will tend to be carried downwind and deposit on surface
features by gravitational settling or by precipitation (fallout), where they
will become "contamination" hazards in the environment.

All of these radioactive materials exhibit the property of radioactive decay
with characteristic half-lives ranging from fractions of a second to many days
or years. Many of them decay through a sequence or chain of decay processes
and all eventually become stable (nonradioactive) materials. The radiation
emitted during these decay processes is the reason that they are hazardous
materials.

(2) Exposure Pathways

The radiation exposure (hazard) to individuals is determined by their proximity
to the radioactive materials, the duration of exposure, and factors that act to
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shield the individual from the radiation. Pathways from the transport of radia-
tion and radioactive materials that lead to radiation exposure hazards to humans
are generally the same for accidental as for "normal" releases. These are
depicted in Figure 5.2. There are two additional possible pathways that could
be significant for accident releases that are not shown in Figure 5.2. One of
these is the fallout onto open bodies of water of radioactivity initially car-
ried in the air. The second would be unique to an accident that results in
temperatures inside the reactor core sufficiently high to cause melting and
subsequent penetration of the basemat underlying the reactor by the molten core
debris. This creates the potential for the release of radioactive material
into the hydrosphere through contact with ground water. These pathways may
lead to external exposure to radiation and to internal exposures if radioactive
material is inhaled or ingested from contaminated food or water.

It is characteristic of these pathways that during the transport of radioactive
material by wind or by water the material tends to spread and disperse, like a
plume of smoke from a smokestack, becoming less concentrated in larger volumes
of air or water. The result of these natural processes is to lessen the inten-
sity of exposure to inviduals downwind or downstream of the point of release,
but they also tend to increase the number who may be exposed. For a release
into the atmosphere, the degree to which dispersion reduces the concentration
in the plume at any downwind point is governed by the turbulence characteristics
of the atmosphere, which vary considerably with time and from place to place.

This fact, taken in conjunction with the variability of wind direction and the
presence or absence of precipitation, means that accident consequences are very
much dependent upon the weather conditions existing at the time.

(3) Health Effects

The cause-and-effect relationships between radiation exposure and adverse health
effects are quite complex (CONAES p. 515-34, Land), but they have been more
exhaustively studied than any other environmental contaminant.

Whole-body radiation exposure resulting in a dose greater than about 10 rems
for a few persons and about 25 rems for nearly all people over a short period
of time (hours) is necessary before any physiological effects to an individual
are clinically detectable. Doses about 10 to 20 times larger than the latter
dose, also received over a relatively short period of time (hours to a few days),
can be expected to cause some fatal injuries. At the severe, but extremely low
probability end of the accident spectrum, exposures of these magnitudes are
theoretically possible for persons in the close proximity of such accidents if
measures are not or cannot be taken to provide protection, such as by sheltering
or evacuation.

Lower levels of exposures may also constitute a health risk, but the ability to
define a direct cause-and-effect relationship between any given health effect
and a known exposure to radiation is difficult given the backdrop of the many
other possible reasons why a particular effect is observed in a specific indi-
vidual. For this reason, it is necessary to assess such effects on a statis-
tical basis. Such effects include randomly occurring cancer in the exposed
population and genetic changes in future generations after exposure of a pros-
pective parent. Occurrences of cancer in the exposed population may begin to
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develop only after a lapse of 2 to 15 years (latent period) from the time of
exposure and then continue over a period of about 30 years (plateau period).
However, in the case of exposure of fetuses (in utero), occurrences of cancer
may begin to develop at birth (no latent period) and end at age 10 (that is,
the plateau period is 10 years). The health consequences model currently being
used is based on the 1972 BEIR Report of the National Academy of Sciences
(BEIR I). The occurrence of cancer itself is not necessarily indicative of
fatality.

Most authorities agree that a reasonable--and probably conservative--estimate
of the randomly occurring number of health effects of low levels of radiation
exposure to a large number of people is within the range of about 10 to
500 potential cancer deaths (although zero is not excluded by the data) per
million person-rems. The range comes from the NAS BEIR III Report (1980),
which also indicates a probable value of about 150. This value is virtually
identical to the value of about 140 used in the current NRC health-effects
models. In addition, approximately 220 genetic changes per million person-
rems would be projected by BEIR III over succeeding generations. That also
compares well with the value of about 260 per million person-rems currently
used by the NRC staff.

(4) Health Effects Avoidance

Radiation hazards in the environment tend to disappear by the natural process
of radioactive decay. Where the decay process is a slow one, however, and where
the material becomes relatively fixed in its location as an environmental con-
taminant (such as in soil), the hazard can continue to exist for a relatively
long period of time--months, years, or even decades. Thus, a possible conse-
quential environmental societal impact of severe accidents is the avoidance of
the health hazard rather than the health hazard itself, by restrictions on the
use of the contaminated property or contaminated foodstuffs, milk, and drinking
water. The potential economic impacts that this can cause are discussed below.

5.9.4.3 Accident Experience and Observed Impacts

The evidence of accident frequency and impacts in the past is a useful indi-
cator of future probabilities and impacts. As of mid-1981, there were 71 com-
mercial nuclear power reactor units licensed for operation in the United States
at 50 sites with power-generating capacities ranging from 50 to 1130 MWe. (The
Seabrook Units 1 and 2 are designed for electric power output of 1198 MWe each.)
The combined experience with these units represents approximately 500 reactor
years of operation over an elapsed time of about 20 years. Accidents have
occurred at several of these facilities (Bertini; NUREG-0651). Some of these
have resulted in releases of radioactive material to the environment, ranging
from very small fractions of a curie to a few million curies. None is known to
have caused any radiation injury or fatality to any member of the public, nor
any significant individual or collective public radiation exposure, nor any
significant contamination of the environment. This experience base is not
large enough to permit a reliable quantitative statistical inference. It does,
however, suggest that significant environmental impacts caused by accidents are
very unlikely to occur over time periods of a few decades.
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Melting or severe degradation of reactor fuel has occurred in only one of these
units, during the accident at Three Mile Island Unit 2 (TMI-2) on March 28,
1979. In addition to the release of a few million curies of xenon-133, it has
been estimated that approximately 15 curies of radioiodine was also released to
the environment at TMI-2 (Rogovin). This amount represents an extremely minute
fraction of the total radioiodine inventory present in the reactor at the time
of the accident. No other radioactive fission products were released in meas-
urable quantity.

It has been estimated that the maximum cumulative offsite radiation dose to an
individual was less than 100 millirems (Rogovin, President's Commission). The
total population exposure has been estimated to be in the range from about 1000
to 3000 person-rems. This exposure could produce between none and one addi-
tional fatal cancer over the lifetime of the population. The same population
receives each year from natural background radiation about 240,000 person-rems,
and approximately a half-million cancers are expected to develop in this group
over its lifetime (ibid), primarily from causes other than radiation. Trace
quantities (barely above the limit of detectability) of radioiodine were found
in a few samples of milk produced in the area. No other food or water supplies
were impacted.

Accidents at nuclear power plants have also caused occupational injuries and a
few fatalities but none attributed to radiation exposure. Individual worker
exposures have ranged up to about 4 rems as a direct consequence of reactor
accidents (although there have been higher exposures to individual workers as a
result of other unusual occurrences). However, the collective worker exposure
levels (person-rems) are a small fraction of the exposures experienced during
normal routine operations that average about 440 to 1300 person-rems in a PWR
and 740 to 1650 person-rems in a BWR per reactor-year.

Accidents have also occurred at other nuclear reactor facilities in the United
States and in other countries (Bertini; NUREG-0651). Because of inherent dif-
ferences in design, construction, operation, and purpose of most of these other
facilities, their accident record has only indirect relevance to current nuclear
power plants. Melting of reactor fuel occurred in at least seven of these acci-
dents, including the one in 1966 at the Enrico Fermi Atomic Power Plant Unit 1.
Fermi Unit 1 was a sodium-cooled fast breeder demonstration reactor designed to
generate 61 MWe. The damages were repaired and the reactor reached full power
in 4 years following the accident. It operated successfully and completed its
mission in 1973. This accident did not release any radioactivity to the
environment.

A reactor accident in 1957 at Windscale, England, released a significant quan-
tity of radioiodine, approximately 20,000 curies, to the environment. This
reactor, which was not operated to generate electricity, used air rather than
water to cool the uranium fuel. During a special operation to heat the large
amount of graphite in this reactor, the fuel overheated and radioiodine and
noble gases were released directly to the atmosphere from a 123-m (405-foot)
stack. Milk produced in a 518-km2 (200-mi 2 ) area around the facility was
impounded for up to 44 days. This kind of accident cannot occur in a water-
cooled reactor like Seabrook, however.
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5.9.4.4 Mitigation of Accident Consequences

Pursuant to the Atomic Energy Act of 1954, the staff has conducted a safety
evaluation of the application to operate Seabrook Units 1 and 2. Although this
evaluation contains more detailed information on plant design, the principal
design features are presented in the following section.

(1) Design Features

The Seabrook Station contains features designed to prevent accidental release
of radioactive fission products from the fuel and to lessen the consequences
should such a release occur. Many of the design and operating specifications
of these features are derived from the analysis of postulated events known as
design-basis accidents. These accident preventive and mitigative features are
collectively referred to as engineered safety features (ESFs). The possibili-
ties or probabilities of failure of these systems is incorporated in the assess-
ments discussed in Section 5.9.4.5.

The steel-lined reinforced concrete containment building surrounded by a
reinforced concrete enclosure building form a passive mitigating system that
is designed to minimize accidental radioactivity releases to the environment.
Safety injection systems are incorporated to provide cooling water to the
reactor core during an accident to prevent or minimize fuel damage. The
containment spray system is designed to spray cool water into the containment
atmosphere to help prevent containment failure due to overpressure. The spray
water also contains an additive (sodium hydroxide) that will chemically react
with any airborne radioiodine to remove it from the containment atmosphere and
mitigate its release to the environment.

All the mechanical systems mentioned above are supplied with emergency power
from onsite diesel generators if normal offsite station power is interrupted.

The fuel-handling building also has accident-mitigating systems. The safety-
grade ventilation system contains both charcoal and high efficiency particulate
filters. This ventilation system is also designed to keep the area around the
spent-fuel pool below the prevailing barometric pressure during fuel-handling
operations so that outleakage will not occur through building openings. If
radioactivity were to be released into the building, it would be drawn through
the ventilation system and any radioactive iodine and particulate fission
products would be removed from the flow stream before exhausting to the outdoor
atmosphere.

There are features of the plant that are necessary for its power generation
function that can also play a role in mitigating certain accident consequences.
For example, the main condenser, although not classified as an ESF, can act to
mitigate the consequences of accidents involving leakage from the primary to
the secondary side of the generators (such as steam generator tube ruptures).
If normal offsite power is maintained, the ability of the plant to send con-
taminated steam to the condenser instead of releasing it through the safety
valves or atmospheric dump valves can significantly reduce the amount of
radioactivity released to the environment.
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Much more extensive discussions of the Seabrook safety features and character-
istics may be found in the FSAR. The staff evaluation of these features will
be addressed in the Seabrook SER (NUREG-0896). In addition, the implementation
of the lessons learned from the TMI-2 accident, in the form of improvements in
design and procedures and operator training, will significantly reduce the like-
lihood of a degraded core accident that could result in large releases of fis-
sion products to the containment. Specifically, the applicant will be required
to meet those TMI-related requirements specified in NUREG-0737. As noted in
Section 5.9.4.5, no credit has been taken for these actions and improvements
in discussing the radiological risk of accidents.

(2) Site Features

The NRC reactor site criteria, 10 CFR 100, require that the site for every
power reactor have certain characteristics that tend to reduce the risk and
potential impact of accidents. The discussion that follows briefly describes
the Seabrook site characteristics and how they meet these requirements.

The site has an exclusion area as required by 10 CFR 100. The minimum exclu-
sion area distance from either reactor unit is 914 m (3000 ft). With some
exceptions, the exclusion area is located within the 363-ha (896-acre) site
owned by the Public Service Company of New Hampshire. The exceptions consist
of the Boston and Maine Railroad easement, the Exeter and Hampton Electric
Company underground power transmission line easement, and portions of Brown's
River and Hunt's Island Creek. The applicant's authority* to determine all
activities within the exclusion area with respect to the above easements and
waterways is still under review by the staff. The results of the evaluation
will be reported in the Seabrook SER (NUREG-0896).

Beyond and surrounding the exclusion area is a low population zone (LPZ), also
required by 10 CFR 100. The LPZ for the Seabrook site is a circular area with
a 2012-m (1.25-mile) radius centered at the midpoint of the centerline between
Units 1 and 2 reactors. This area encompasses the property owned by the appli-
cant, as well as property not owned by the applicant. The LPZ is traversed by
U.S. Route 1 and several feeder roadways, as well as a spur of the Boston and
Maine Railroad. There is one school within the LPZ, the Seabrook Elementary
School, south of the site and near the LPZ boundary. The school enrollment
(including school staff) was about 740 in 1978, and is currently projected to
drop to about 705 by the mid-1980s. The principal industrial facility within
the LPZ is the Bailey Division of Emhart Corporation, a manufacturer of plastic,
rubber, and metal goods, which employs 930 people. There are several commercial
establishments (shops, restaurants, and the like), as well as two shopping
centers, within the LPZ. All of the above site features are located near the
LPZ boundary in the western and southern directions from the site. Although a
portion of Hampton Harbor and sections of several tidal brooks and rivers that
are used for recreational purposes are located within the LPZ, the major beaches
in the area are located east of Route 1A in Salisbury, Massachusetts, and Sea-
brook and Hampton, New Hampshire, and are outside the LPZ. The number of per-
manent residents within the LPZ at Unit 1 startup (in 1983) is estimated to be

*The applicant is required by 10 CFR 100 to have the authority to determine

all activities in the exclusion area, including exclusionary removal of
personnel and property from the area.
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2160 persons. This is projected to increase to about 4400 persons by the year_
2025. Within the LPZ the applicant must provide assurance that there is a rea-l
sonable probability that appropriate protective measures could be taken on
behalf of the residents and other members of the public in the event of a
serious accident. (See also the following section on Emergency PreDaredness.)

10 CFR 100 also requires that the distance from the reactor to the nearest
boundary of a densely populated area containing more than about 25,000 resi-
dents be at least one and one-third times the distance from the reactor to the
outer boundary of the LPZ. Because accidents more hazardous than those commonly
postulated as representing an upper limit are conceivable, although highly
improbable, it was considered desirable to add the population c-enter- distance
requirement in 10 CFR 100 to provide for protection against excessive exposure
doses to people in large centers. The applicant indicates that presently the
nearest densely populated center of more than about 25,000 persons is Ports-
mouth, New Hampshire, about 19 km (12 mi) north-northeast of the Seabrook site,
with a 1980 population of 26,214 persons. The applicant has also examined
future growth for nearer communities and has concluded that either Amesbury,
Massachusetts, 6.5 km (4 mi) south-southwest, or Newburyport, Massachusetts,
9.7 km (6 mi) south-southwest, could become the nearest population center. The
1980 populations of Amesbury and Newburyport were 13,961 and 15,910 persons,
respectively. The population center distance is at least one and one-third
times the LPZ outer radius, regardless of whether the nearest population center
were designated to be Portsmouth, Amesbury, or Newburyport. The transient
population associated with seasonal activity at Hampton and Seabrook beaches
about 3.2 km (2 mi) east of the site is sufficiently large* that the Atomic
Safety and Licensing Appeal Board (ASLAB), in the course of the construction 4
permit hearings, directed that the beach areas to the east of the site be con-
sidered the nearest densely populated center. The Board ruled that Route 1A to
the east of the site serves as the real boundary of the populated area. Because
the nearest approach of Route 1A is 2.68 km (1.67 mi) from the Seabrook site,
the population center distance is at least one and one-third times the LPZ, as
required by 10 CFR 100. The largest city within 80 km (50 mi) is Boston, Mas-
sachusetts, with a 1980 population of about 562,000 persons. It is about 65 km
(40 mi) south-southwest of Seabrook. The projected population density within
48 km (30 mi) of the site in 1983 is a maximum of about 1373 persons per km2

(530 persons per mi 2 ) at about 3.2 km (2 mi) from the plant. The projected
population density within 48 km (30 mi) in the year 2025 is also expected to
reach a maximum at about 3.2 km and is projected to be about 1150 person per
km2 (2979 persons per mi 2 ).

The safety evaluation of the Seabrook site has also included a review of poten-
tial external hazards (activities offsite that might adversely affect the opera-
tion of the plant and cause an accident). This review encompassed nearby indus-
trial, transportation, and military facilities that might create explosive,
missile, toxic gas, or similar hazards. The risk to the Seabrook facility from
such hazards has been found to be negligibly small. A more detailed discussion
of the compliance with the Commission's siting criteria and the consideration
of external hazards are in the SER.

*Staff's analysis of accident consequences presented here accounts for the I
transient population as a weighted average addition to the normal population.
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(3) Emergency Preparedness

The Emergency Preparedness Plan for the station has been submitted to the NRC
and is undergoing review. The state and local plans for the areas around the
site have not been submitted to FEMA for review.

In accordance with the provisions of 10 CFR 50.47, effective November 3, 1980,
no operating license will be issued to a nuclear facility applicant unless a
finding is made by the NRC that the state of onsite and offsite emergency pre-
paredness provides reasonable assurance that adequate protective measures can
and will be taken in the event of a radiological emergency. Among the stan-
dards that must be met by these plans are provisions for two Emergency Planning
Zones (EPZs). A plume exposure pathway EPZ of about 16 km (10 mi) in radius
and an ingestion exposure pathway EPZ of about 80 km (50 mi) in radius are
required. Other standards include appropriate ranges of protective actions for
each of these zones, provisions for dissemination to the public of basic emer-
gency planning information, provisions for rapid notification of the public
during a serious reactor emergency, and methods, systems, and equipment for
assessing and monitoring actual or potential offsite consequences in the EPZs
of a radiological emergency condition. In the case of Seabrook, provisions
will be made for recommending protective actions on a time scale that considers
offsite factors such as evacuation times for the beaches. The NRC is conducting
an independent evacuation time estimation study to be used in its evaluation of
the procedures developed for recommending protective actions. The goal is to
preplan recommended actions that will provide for the greatest dose-saving at
the time of an accident. NRC and the Federal Emergency Management Agency (FEMA)
have agreed that FEMA will make a finding and determination as to the adequacy
of state and local government Emergency Response Plans. NRC will determine the
adequacy of the applicant's Emergency Response Plans with respect to the stand-
ards listed in 10 CFR 50.47(b), the requirements of Appendix E to 10 CFR 50,
and the guidance in NUREG-0654/FEMA-REP-1, Revision 1, "Criteria for Preparation
and Evaluation of Radiological Emergency Response Plans and Preparedness in
Support of Nuclear Power Plants," dated November 1980. After the above deter-
minations by NRC and FEMA, the NRC makes a finding in the licensing process as
to the overall and integrated state of preparedness. The NRC staff findings
appear in the SER.

The overall objective of emergency response plans is to provide dose saving
(and some cases immediate life saving) for a spectrum of accidents that could
provide offsite doses in excess of the Environmental Protection Agency and U.S.
Department of Health and Human Services Protective Action Guides. However, the
presence of an adequate and tested emergency plan cannot ensure that there will
be no offsite health effects in the event of an extremely low likelihood
accident.

5.9.4.5 Accident Risk and Impact Assessment

(1) Design-Basis Accidents

As a means of ensuring that certain features of Seabrook Units 1 and 2 meet
acceptable design and performance criteria, both the applicant and the staff
have analyzed the potential consequences of a number of postulated accidents.
Some of these could lead to significant releases of radioactive materials to
the environment, and calculations have been performed to estimate the potential
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radiological consequences to persons offsite. For each postulated initiating
event, the potential radiological consequences cover a considerable range of
values depending upon the particular course taken by the accident and the con-
ditions, including wind direction and weather, prevalent during the accident.

In the safety analysis and evaluation of Seabrook Units 1 and 2, three cate-
gories of accidents have been considered. These categories are based upon
their probability of occurrence and include (1) incidents of moderate frequency
(events that can reasonably be expected to occur during any year of operation),
(2) infrequent accidents (events that might occur once during the lifetime of
the plant), and (3) limiting faults (accidents not expected to occur but that
have the potential for significant releases of radioactivity). The radiological
consequences of incidents in the first category, also called anticipated opera-
tional occurrences, are discussed in Section 5.9.3. Some of the initiating
events postulated in the second and third categories for Seabrook Units 1 and
2 are shown in Table 5.8. These events are designated design-basis accidents
in that specific design and operating features as described above in Section
5.9.4.4(1) are provided to limit their potential radiological consequences.
Approximate radiation doses to the whole body that might be received by a
person at the boundary of the plant exclusion area during the first 2 hours of
the accidents are also shown in the table. The results shown in the table
reflect the expectation that engineered safety and operating features designed
to mitigate the consequences of the postulated accidents would function as
intended. An important implication of this expectation is that the releases
considered are limited to noble gases and radioiodines and that any other radio-
active materials (for example, in particulate form) are not expected to be
released. The results are also quasi-probabilistic in nature in the sense that
the meteorological dispersion conditions are taken to be neither the best nor
the worst for the site, but rather at an average value determined by actual
site measurements. In order to contrast the results of these calculations with
those using more pessimistic, or conservative, assumptions described below, the
doses shown in Table 5.8 are sometimes referred to as "realistic" doses.

Population exposures calculated for these events range from a small fraction of
a person-rem to about 120 person-rems for the population within 80 km (50 mi)
of Seabrook Units 1 and 2. These calculations for both individual and popula-
tion exposures indicate that the risk of incurring any adverse health effects
as a consequence of these events is exceedingly small. By comparison with the
estimates of radiological impact for normal operations shown in Section 5.9.3,
the staff also concludes that radiation exposures from design-basis accidents
are roughly comparable to the exposures to individuals and the population from
normal station operations over the expected lifetime of the plant.

The staff is carrying out calculations to estimate the potential upper bounds
for individual exposures from the same initiating accidents in Table 5.8 for
the purpose of implementing the provisions of 10 CFR 100, "Reactor Site Cri-
teria." For these calculations, much more pessimistic (conservative or worst
case) assumptions are made as to the course taken by the accident and the pre-
vailing conditions. These assumptions include much larger amounts of radio-
active material released by the initiating events, additional single failures
in equipment operation of ESFs in a degraded mode, and very poor meteorological
dispersion conditions. The containment structure, however, is assumed to pre-
vent leakage in excess of that which can be demonstrated by testing, as provided,
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Table 5.8 Approximate 2-hour radiation doses
from design-basis accidents at
exclusion area boundary

Dose (rems) at 914 m*,

Events whole body

Infrequent Accidents

Waste gas tank failure 0.1
Small-break LOCA** 0.04
Steam generator, tube
rupture*** 0.03

Limiting Faults

Main steamline break 0.0005

Control rod ejection 0.004
Large-break LOCA 1.04

*Plant Exclusion Area Boundary Distance.
**LOCA-Loss of Coolant Accident; the TMI-2 accident

was one kind of a small-break LOCA.
***See NUREG-0651 for descriptions of three steam

generator tube rupture accidents that have
occurred in the United States.

in 10 CFR 100.11(a). The results of these calculations show that for these
events the exposures are not expected to exceed 16 rems to the whole body and
127 rems to the thyroid of any individual at the exclusion area boundary over a
period of 2 hours. For calculation of the thyroid dose, it was assumed that an
individual would be located at a point on the exclusion area boundary where the
radioiodine concentration in the plume has its highest value and inhaled at a
breathing rate characteristic of a person jogging, for a period of 2 hours.
The health risk to an individual receiving such a dose to the thyroid is the
potential appearance of benign or malignant thyroid nodules in about 6 out of
100 cases, and the development of a fatal thyroid cancer in about 2 out of 1000
cases.

None of the calculations of the impacts of design-basis accidents described in
this section takes into consideration possible reductions in individual or popu-
lation exposures as a result of any protective actions.

(2) Probabilistic Assessment of Severe Accidents

In this and the following three sections, there is a discussion of the prob-
abilities and consequences of accidents of greater severity than the design-
basis accidents discussed in the previous section. As a class, they are con-
sidered less likely to occur, but their consequences could be more severe, both
for the plant itself and for the environment. These severe accidents, hereto-
fore frequently called Class 9 accidents, can be distinguished from design-
basis accidents in two primary respects: they involve substantial physical
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deterioration of the fuel in the reactor core, including overheating to the
point of melting, and they involve deterioration of the capability of the con- 4
tainment structure to perform its intended function of limiting the release of
radioactive materials to the environment.

The assessment methodology employed is that described in the Reactor Safety
Study (RSS), which was published in 1975 (NUREG-75/014). Because this report
has been subject to considerable controversy, a discussion of the uncertainties
surrounding it is provided in Section 5.9.4.5(7). However, the sets of accident
sequences that were found in the RSS to be the dominant contributors to the
risk in the prototype PWR (Westinghouse-designed Surry Unit 1) have recently
been updated ("rebaselined") (NUREG-0715). The rebaselining has been done
largely to incorporate peer group comments (NUREG/CR-0400) and better data and
analytical techniques resulting from research and development after the publica-
tion of the RSS. Entailed in the rebaselining effort was the evaluation of the
individual dominant accident sequences--as they are understood to evolve. The
earlier technique of grouping a number of accident sequences into the encom-
passing "Release Categories" as was done in the RSS has been largely (but not
completely) eliminated.

The Seabrook plants are Westinghouse-designed PWRs having similar design and
operating characteristics to the RSS prototype PWR. Therefore, the present
assessment for Seabrook has used as its starting point the rebaselined accident
sequences and release categories referred to above, and more fully described in
Appendix E. Characteristics of the sequences and release categories used (all
of which involve partial to complete melting of the reactor core) are shown in
Table 5.9. Sequences initiated by natural phenomena such as tornadoes, floods,
or seismic events and those that could be initiated by deliberate acts of sabo- 4
tage are not included in these event sequences. It is the staff's judgment that
the radiological consequences of such events would not be different in kind from
those which have been treated. Moreover, there are design requirements in
10 CFR 50, Appendix A, relating to effects of natural phenomena, and safeguards
requirements in 10 CFR 73, ensuring that these potential initiators are in large
measure taken into account in the design and operation of the plant. The data
base for assessing the probabilities of events more severe than the design bases
for natural phenomena or sabotage events is beyond the state-of-the-art of pro-
babilistic risk assessment. In addition, the staff judges that the additional
risk from severe accidents initiated by natural events or sabotage is within
the uncertainty of risks presented for the sequences considered here.

The calculated probability per reactor-year associated with each accident
sequence or release category used is shown in the second column in Table 5.9.
As in the RSS there are substantial uncertainties in these probabilities. This
is due, in part, to difficulties associated with the quantification of human
error and to inadequacies in the data base on failure rates of individual plant
components that were used to calculate the probabilities (ibid). The probabil-
ity of accident sequences from the Surry plant was used to give a perspective
of the societal risk at Seabrook because, although the probabilities of particu-
lar accident sequences may be different and even improved for Seabrook, the
overall effect of all sequences taken together is likely to be within the
uncertainties (see Section 5.9.4.5(7) for discussion of uncertainties in risk
estimates).
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Table 5.9 Summary of atmospheric releases in hypothetical accident
sequences in a PWR (rebaselined)

-$
a

Accident
C.' sequence or

sequence group**

Event V

TMLB'

PWR3

PWR7

Probability
per reactor-yr Xe-Kr

2.0 x 10-6 1.0

3.0 x 10-6 1.0

3.0 x 10-6 0.8

4.0 x 10-5 6 x 10-3

Fraction of core inventory released*

I Cs-Rb Te-Sb Ba-Sr Ru***

0.64 0.82 0.41 0.1 0.04

0.31 0.39 0.15 0.044 0.018

0.2 0.2 0.3 0.02 0.03

2 x 10- 5 lx 10-s 2 x 10- 5 lx 10- 6 lx 10- 6

Lat

0.006

0.002

0.003

2 x I0-7

*Background on the isotope groups and release mechanisms is presented in Appendix VII, WASH 1400.

**See Appendix E for description of the accident sequences and Release Categories.

***Includes Ru, Rh, Co, Mo, Tc.

tIncludes Y, La, Zr, Nb, Ce, Pr, Nd, Np, Pu, Am, Cm.

Note: Please refer to Section 5.9.4.5(7) for a discussion of uncertainties in risk estimates.
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The magnitudes (curies) of radioactivity release for each accident sequence or
release category are obtained by multiplying the release fractions shown in
Table 5.9 by the amounts that would be present in the core at the time of the
hypothetical accident. These are shown in Table 5.7 for a Seabrook plant at a
core thermal power level of 3425 MWt, the power level used in the safety
evaluation.

The potential radiological consequences of these releases have been calculated
by the consequence model used in the RSS (NUREG-0340) adapted and modified as
described below to apply to a specific site. The essential elements are shown
in schematic form in Figure 5.3. Environmental parameters specific to the site
of the Seabrook facility have been used and include the following:

meteorological data for the site representing a full year of consecutive
hourly measurements and seasonal variations

projected population for the year 2000 extending throughout regions of
80-km (50-mi) and 563-km (350-mi) radius from the site (The weighted aver-
age transient population extended to a 16-km (10-mi) radius from the site.)

the habitable land fraction within the 563-km (350-mi) radius

land-use statistics, on a statewide basis, including farm land values,
farm product values including dairy production, and growing season infor-
mation, for the State of New Hampshire and each surrounding state within
the 563-km (350-mi) region

land-use statistics including farmland values, farm product values includ-
ing dairy production and growing season information for the adjoining
regions of Canada within the 563-km (350-mi) radius, based on comparison
with the values for the nearby states of the U.S.

To obtain a probability distribution of consequences, the calculations are per-
formed assuming the occurrence of each accident-release sequence at each of 91
different "start" times throughout a 1-year period. Each calculation utilizes
(1) the site-specific hourly meteorological data, (2) the population projec-
tions for the year 2000 out to a distance of 800 km (500 miles) around Seabrook
site, including weighted average transient population (in particular seasonal
beach visitors), and (3) seasonal information for the time period following
each "start" time. The consequence model also contains provisions for incor-
porating the consequence-reduction benefits of evacuation, relocation, and
other protective actions. Early evacuation and relocation of people would con-
siderably reduce the exposure from the radioactive cloud and the contaminated
ground in the wake of the cloud passage. The evacuation model used (see
Appendix F) has been revised from that used in the RSS for better site-specific
application. The quantitative characteristics of the evacuation model used for
the Seabrook site are estimates made by the staff and are based upon evacuation
time estimates prepared by the applicant. There normally would be some facili-
ties near a plant, such as schools or hospitals, where special equipment or
personnel may be required to effect evacuation and some people near a site who
may choose not to evacuate. Several such facilities have been identified near
the Seabrook site, such as the Exeter Hospital, the Winnacunnet Cooperative
High School and the Hampton and Seabrook beaches. Therefore, actual evacuation
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Figure 5. 3 Schematic outline of atmospheric pathway consequence model
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effectiveness could be greater or less than that characterized but would not be
expected to be very much less. These facilities will be given specific consid-
eration in the development of the evacuation plans for the Seabrook vicinity.
Full-power operation of the Seabrook plant will not be permitted until evacua-
tion plans have been approved by the NRC.

The other protective actions include: (1) either complete denial of use (inter-
diction), or permitting use only at a sufficiently later time after appropriate
decontamination of food stuffs such as crops and milk, (2) decontamination of
severely contaminated environment (land and property) when it is considered to
be economically feasible to lower the levels of contamination to protective
action guide (PAG) levels, and (3) denial of use (interdiction) of severely
contaminated land and property for varying periods of time until the contamina-
tion levels reduce to such values by radioactive decay and weathering so that
land and property can be economically decontaminated as in (2) above. These
actions would reduce the radiological exposure to the people from immediate
and/or subsequent use of or living in the contaminated environment.

Early evacuation within and early relocation of people from outside the plume
exposure pathway EPZ (see Appendix F) and other protective actions as mentioned
above are considered as essential sequels to serious nuclear reactor accidents
involving significant release of radioactivity to the atmosphere. Therefore,
the results shown for Seabrook include the benefits of these protective actions.

There are also uncertainties in each facet of the estimates of consequences and
the error bounds may be as large as they are for the probabilities (see
Figure 5.3).

The results of the calculations using this consequence model are radiological
doses to individuals and to populations, health effects that might result from
these exposures, costs of implementing protective actions, and costs associated
with property damage by radioactive contamination.

(3) Dose and Health Impacts of Atmospheric Releases

The results of the calculations of dose and health impacts performed for the
Seabrook facility and site are presented in the form of probability distribu-
tions in Figures 5.4 through 5.7 and are included in the impact summary table,
Table 5.10. All of the accident sequences and release categories shown in
Table 5.9 contribute to the results, the consequences from each being weighted
by its associated probability.

Figure 5.4 shows the probability distribution for the number of persons who
might receive whole-body doses equal to or greater than 200 rems and 25 rems,
and thyroid doses equal to or greater than 300 rems from early exposure,* all
on a per-reactor-year basis. The 200-rem whole-body dose figure corresponds
approximately to a threshold value for which hospitalization would be indicated
for the treatment of radiation injury. The 25-rem whole-body dose (which has

*Early exposure to an individual includes external doses from the radioactive

cloud and the contaminated ground, and the dose from internally deposited
radionuclides from inhalation of contaminated air during the cloud passage.
Other pathways of exposure are excluded.
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Table 5.10 Summary of environmental impacts and probabilities

0
0

I1

Probability
of impact per
reactor-year

10-4

10-S

5 x 10-6

10-6

10-7

10-8

Related
Figure

Persons
exposed
over 200 rems

0

0

0

1,200

5,000

13,000

Persons
exposed
over 25 rems

0

0

2,800

57,000

300,000

800,000

Early
fatalities

0

0

0

5

1500

3,000

Population
exposure,
millions of person-
rems, 80 km (50 mi)
total

0/0

0.014/0.016

0.43/0.78

11.5/27.8

52/136

85/290

Latent*
cancers,
80 km (50 mi)
total

0/0

0/0

106/136

1,500/2,400

5,800/11,100

11,500/19,400

Cost of
offsite
mitigating
actions
$ millions

0

25

124

1,200

4,900

10,300

5.4 5.4 5.6 5.5

*Includes cancers of all organs. Genetic effects would be approximately twice the number of latent cancers.

Note: Please refer to Section 5.9.4.5(7) for a discussion of uncertainties in risk estimates.



been identified earlier as the lower limit for a clinically observable physio-
logical effect in nearly all people) and 300-rem thyroid dose figures corres-
pond to the Commission's guideline values for reactor siting in 10 CFR 100.

Figure 5.4 shows in the left-hand portion that there are approximately 7 chances
in 1,000,000 (7 x 10-6) per reactor-year that one or more persons may receive
doses equal to or greater than any of the doses specified. The fact that the
three curves run almost parallel in horizontal lines initially shows that if
one person were to receive such doses, the chances are about the same that ten
to hundreds would be so exposed. The chances of larger numbers of persons being
exposed at those levels are seen to be considerably smaller. For example, the
chances are about 1 in 10,000,000 (1 x 10-1) that 5000 or more people might
receive doses of 200 rems or greater. A majority of the exposures reflected
in this figure would be expected to occur to persons within a 48-km (20-mi)
radius of the plant. Virtually all would occur within a 160-km (100-mi) radius.

Figure 5.5 shows the probability distribution for the total population exposure
in person-rems; that is, the probability per reactor-year that the total popula-
tion exposure will equal or exceed the values given. Most of the population
exposure up to 100 million person-rems would occur within 80 km (50 mi), but
the more severe releases (as in the first two accident sequences in Table 5.9)
would result in exposure to persons beyond the 80-km range as shown.

For perspective, population doses shown in Figure 5.5 may be compared with the
annual average dose to the population within 80 km of the Seabrook site result-
ing from natural background radiation of 390,000 person-rems, and to the antic-
ipated annual population dose to the general public (total U.S.) from normal
plant operation of 5.5 person-rems (excluding plant workers) (Appendix D,
Tables D-7 and D-9).

Figure 5.6 shows the probability distributions for early fatalities, represen-
ting radiation injuries that would produce fatalities within about 1 year after
exposure. All of the early fatalities would be expected to occur within a
11.2-km (7-mi) radius and the majority within a 3.2-km (2-mi) radius. The
results of the calculations shown in this figure and in Table 5.10 reflect the
effect of evacuation within the 16-km (10-mi) plume exposure pathway EPZ.

Figure F.1 shows the sensitivity of the early fatalities to the emergency
response.

Figure 5.7 represents the statistical relationship between population exposure
and the induction of fatal cancers that might appear over a period of many years
following exposure. The impacts on the total population and the population
within 80 km (50 mi) are shown separately. Further, the fatal latent cancers
have been subdivided into those attributable to exposures of the thyroid and
all other organs.

(4) Economic and Societal Impacts

As noted in Section 5.9.4.2, the various measures for avoidance of adverse
health effects, including those due to residual radioactive contamination in
the environment, are possible consequential impacts of severe accidents. Cal-
culations of the probabilities and magnitudes of such impacts for the Seabrook
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facility and environs have also been made. Unlike the radiation exposure and
health effect impacts discussed above, impacts associated with adverse health
effects avoidance are more readily transformed into economic impacts.

The results are shown as the probability distribution for costs of offsite
mitigating actions in Figure 5.8 and are included in Table 5.10. The factors
contributing to these estimated costs include the following:

evacuation costs

value of crops contaminated and condemned

* value of milk contaminated and condemned

* costs of decontamination of property where practical

indirect costs due to loss of use of property and incomes derived
therefrom

The last-named costs would derive from the necessity for interdiction to pre-
vent the use of property until it is either free of contamination or can be
economically decontaminated.

Figure 5.8 shows that at the extreme end of the accident spectrum these costs
could exceed several billion dollars but that the probability that this would
occur is exceedingly small, less than one chance in a hundred million per
reactor-year.

Additional economic impacts that can be monetized include costs of decontami-
nation of the facility itself and the costs of replacement power. Probability
distributions for these impacts have not been calculated but they are included
in the discussion of risk considerations in Section 5.9.4.5(6) below.

(5) Releases to Groundwater

A pathway for public radiation exposure and enviromental contamination that
could be associated with severe reactor accidents was identified in Section
5.9.4.2(2) above. Consideration has been given to the potential environmental
impact of this pathway for Seabrook. The principal contributors to the risk
are the core melt accidents. The penetration of the basemat of the contain-
ment building can release molten core debris to the strata beneath the plant.
Soluble radionuclides in this debris can be leached and transported with ground-
water to downgradient domestic wells used for drinking or to surface water
bodies used for drinking water, aquatic food, and recreation. In PWRs, such as
those of Seabrook, there is an additional opportunity for groundwater contami-
nation as a result of the release of contaminated sump water to the ground
through a breach in the containment.

An analysis of the potential consequences of a liquid pathway release of radio-
activity for generic sites was presented in the "Liquid Pathway Generic Study"
(NUREG-0440). The LPGS compared the risk of accidents involving the liquid
pathway (drinking water, irrigation, aquatic food, swimming, and shoreline
usage) for four conventional, generic, land-based nuclear plants and for a
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floating nuclear plant, for which the nuclear reactors would be mounted on a
barge and moored in a water body. Parameters for the land-based sites were
chosen to represent averages for a wide range of real sites and are thus
"typical," but they represented no particular real site. The study concluded
that the individual and population doses for the liquid pathway through ground-
water contamination range from small fractions to very small fractions of those
that can arise from the airborne pathways.

The discussion in this section is an analysis to determine whether or not the
Seabrook site liquid pathway consequences initiated by a release to groundwater
beneath a reactor would be unique when compared to land-based sites considered
in the LPGS. The method consists of a direct scaling of LPGS population doses
based on the relative values of key parameters characterizing the LPGS ocean-
side land-based site and the Seabrook site. The parameters that are normally
evaluated included amounts of radioactive materials entering the ground, ground-
water travel time, sorption on geological media, surface water transport,
aquatic food consumption, and shoreline usage.

Doses to individuals and populations were calculated in the LPGS without con-
sideration of interdiction methods such as isolating the contaminated ground-
water, restricting aquatic food consumption, or denying use of the water. In
the event of significant contamination, commercial and sports fishing, as well
as many other water-related activities, would be restricted. The consequences
would, therefore, be largely economic or social, rather than radiological. In
any event, the individual and population doses from the liquid pathway range
from fractions to very small fractions of those than can arise from the air-
borne pathways.

Groundwater hydrology at the site area is highly complex. Groundwater exists
in the bedrock and overlying glacial and recent deposits under water table
conditions (that is, unconfined). In some cases, however, groundwater may be
locally confined by a layer of low permeability marine deposits. The water
table near the site is locally recharged by vertical infiltration, especially
in areas underlain by permeable geologically deposited ice contact areas or
outwash deposits.

Groundwater flow from the site is toward the marsh and away from any wells;
hence, an accidental release of radioactivity from a core melt accident will
not affect users of groundwater. If no interdictive measures were taken, con-
taminated groundwater would eventually reach the open water of the marsh and
be flushed into Hampton Harbor and then to the Gulf of Maine. The path which
the contaminated groundwater would follow is very difficult to determine,
because the interaction between groundwater and surface water in the marsh is
indistinct. A conservative estimate of the potential for surface water con-
tamination through the groundwater pathway from a core melt accident can be
made, however, on the basis of available information to compare Seabrook to the
LPGS land-based site.

Preoperational measurements indicate that the water table beneath the site con-
forms approximately to the shape of the land surface and was several feet below
the surface. The site has been leveled and is now approximately flat. Large
areas of the site have been stripped of low permeability materials exposing
bedrock, and more permeable engineered fill consisting of granular materials
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covers portions of the site. Such alterations have affected the site ground-
water hydrology, so preoperational groundwater measurements are no longer vali
No meaningful measurements of groundwater levels can be made before major con-4
struction operations and grading of the site are completed. It is possible,
however, to predict the general characteristics of groundwater movement to con-
servatively evaluate the consequences of accidental releases to the groundwater.

Radioactivity released from a postulated core melt accident at either of the
Seabrook reactor units would intially be deposited into the bedrock. Most of
the bedrock on site is a hard crystalline igneous rock consisting of quartz
diorite. A small part of the bedrock on site, including the foundation of
Unit 2, is a metamorphic metaquartzite and granulite rock. Groundwater exists
in fractures in the bedrock. The applicant has stated that the physical,
chemical, and mechanical qualities of the bedrocks are comparable; the staff
concurs.

Part of the rain falling on the site will infiltrate the soil and recharge the
water table. If infiltration of precipitation on the site is fairly uniform,
the water table would be expected to conform to the shape of the land surface.
Local features such as buildings, site grading, and landscaping might influence
infiltration, but in general the water table is expected to have its divide
crossing the site to the northeast of both reactor units. This location of the
divide would mean that the flow of any contaminated groundwater from the reactors
would be in the direction of the marsh to the south. Groundwater could enter
the marsh soils underground at the interface of the soil and bedrock, or it
could seep from places where bedrock is exposed. According to maps (FSAR
Figures 2.5-12 and 2.5-14) showing bedrock and surface topography of the site,
bedrock is only a few feet below the marsh surface to the south of the site,
and may be exposed along the site boundary near the seawalls and riprapped
banks. The swamp to the south adjacent to the site is flat and several feet
above normal high tide. Frequency plots of tides along the coast (FSAR Figure
2.4-15), which are typical of Hampton Harbor, indicate that flooding of the
marshland adjacent to the site would be common. Tides exceeding 6 or 7 feet
above mean sea level (MSL) datum, which would bring water within a few feet of
the site boundary, have recurrence intervals of less than 2 years. The staff
has chosen a representative groundwater pathway of 360 feet in length, which is
the distance between the center of the Unit 2 containment building and the
6-foot MSL contour. Contaminated groundwater is presumed to migrate to the
marsh through fractured bedrock and to enter surface water in the marsh at
times when it is submerged. The groundwater level on site is conservatively
chosen to be at plant grade, 20 feet MSL. The permeability of the fractured
bedrock is taken as the average measured value of 4 gpd/ft 2 . The effective
porosity of the bedrock is taken as 0.01, which is typical of water-bearing
fractured crystalline rock (NUREG/CR-0912).

The travel time for groundwater to migrate'to the marsh has been predicted to
be about 170 days. Movement of much of the radioactivity would be slowed, how-
ever, by sorption. Retardation coefficients of the two potentially most sig-
nificant radionuclides, Cs-137 and Sr-90, are very difficult to estimate. A
small number of in situ measurements in fractured granite indicate a retarda-
tion factor of between 4 and 6 for Sr-90 (ibid). Retardation factors for Cs-137
have not been measured in these experiments, but they are usually much greater
than those for Sr-90. For the present example, retardation factors of 5 and 5(
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have been chosen for Sr-90 and Cs-137, respectively. For these conditions, 94%
of the Sr-90 and 58% of the Cs-137 would eventually enter the marsh. This com-
pares to 87% of the Sr-90 and 31% of the Cs-137 escaping the groundwater path-
way in the LPGS example. Radioactive groundwater seeping in to the marsh would
encounter marsh deposits of silt and and clay and would be adsorbed; the move-
ment of most radionuclides would be slowed to a certain extent. Retardation
factors for Sr and Cs for most soils in salt or brackish water are considerably
smaller than the corresponding values in fresh water. Because the marsh is
frequently inundated with salt water, it may hold relatively little of the
radioactivity. The staff has conservatively assumed that any Cs-137 or Sr-90
escaping to the marsh would be subsequently carried to Hampton Harbor and to
the Gulf of Maine by tidal flushing.

Although Hampton Harbor--and its marsh complex--is technically an estuary, it
is relatively small in volume and area, and has a large tidal prism (volume
difference between high and low tide). An estimated 88% of the volume of
Hampton Harbor and the marsh is exchanged with the Gulf of Maine each 12.4-hour
tidal cycle; this exchange would quickly and thoroughly flush dissolved pol-
lutants. The estuary site chosen in the LPGS study had a much slower rate of
flushing (on the order of months), and also had much higher usage (such as
fisheries and shorelines) than the Seabrook site. Therefore, the LPGS-Seabrook
comparison will consider the Seabrook site as an oceanside land-based plant.

Contaminants entering the Gulf of Maine would disperse in the oceanic turbulence
and be swept away by currents to the Atlantic Ocean. Dispersion characteristics
of the Gulf of Maine have not been characterized enough to differentiate them
from the dispersion characteristics used for the LPGS ocean cases. Therefore,
offshore dispersion will be considered to be equal for the LPGS and Seabrook
sites.

The two major liquid exposure pathways for an ocean-based site are aquatic food
consumption and direct shoreline exposure. The commercial and recreational
seafood catch for a rectangular block 80 km along shore and 40 km offshore from
the Seabrook Station has been estimated by the applicant to be 24 x 106 kg/yr
(DeVincentis). This is about a factor of 4.2 higher than the approximately
5.8 x 106 kg catch for the same size block using the LPGS ocean site parameters.
The scaling factor for fish catch is, therefore, about 4.2.

The applicant has estimated that the yearly average beach usage within 80 km of
the Seabrook site is about 3 x 101 person-hours per year (ibid). This is about
a factor of 2.7 higher than the approximately 1.1 x 107 person-hrs/year used
for the LPGS site. The scaling factor for beach usage is, therefore, about
2.7.

About 62% of the fish dose and virtually all of the beach dose in the LPGS case
was due to Cs-137 alone. The remainder of the fish dose was due primarily to
.Sr-90. About 95% of the population dose was due to fish ingestion, with the
remainder being caused by shoreline exposure and swimming.

Combining the scaling factors for the source term, groundwater pathway, fish
catch, and shoreline usage indicates that the population dose from a core melt
accident at the Seabrook site would be a factor of 6 higher than for an identi-
cal accident at the LPGS oceanside land-based site. The staff considers this
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to be a conservative estimate. Although the liquid pathway consequences of the
Seabrook site are higher than for the analogous LPGS site, they are within an
order of magnitude. Furthermore, the consequences for oceanside land-based
plants were in general considerably lower than for their counterparts based
adjacent to other bodies of water such as small rivers estuaries and the Great
Lakes. The staff, therefore, concludes that the Seabrook site is not unique in
its liquid pathway contribution to risk.

There are measures that could be taken to minimize the impact of the liquid
pathway. The staff estimates that the minimum groundwater travel time from the
reactors to the marsh is about 170 days and that the most significant radio-
nuclides would be retarded by sorption. This travel time would allow time for
measures to diminish the migration of contaminated water off the site. Grouting,
where cement or chemical slurrys are injected under high pressure to seal cracks
in the rock, could be used to isolate the contamination. Dewatering of the
water table could be used to prevent the mixing of contaminated water from the
reactor with groundwater or to collect contaminated water for treatment.

(6) Risk Considerations

The foregoing discussions have dealt with both the frequency (or likelihood of
occurrence) of accidents and their impacts (or consequences). Because the
ranges of both factors are quite broad, it is also useful to combine them to
obtain average measures of environmental risk. Such averages can be particu-
larly instructive as an aid to the comparison of radiological risks associated
with accident releases and with normal operational releases.

A common way in which this combination of factors is used to estimate risk is 0
to multiply the probabilities by the consequences. The resultant risk is then
expressed as a number of consequences expected per unit of time. Such a quanti-
fication of risk does not at all mean that there is universal agreement that
peoples' attitudes about risks, or what constitutes an acceptable risk, can or
should be governed solely by such a measure. At best, it can be a contributing
factor to a risk judgment, but not necessarily a decisive factor.

Table 5.11 shows average values of risk associated with population dose, early
fatalities, latent fatalities, and costs for evacuation and other protective
actions. These average values are obtained by summing the probabilities multi-
plied by the consequences over the entire range of the distributions. Because
the probabilities are on a per-reactor-year basis, the averages shown are also
on a per-reactor-year basis.

The population exposures and latent cancer fatality risks may be compared with
those for normal operation shown in Appendix D. The comparison (excluding
exposure to the plant personnel) shows that the accident risks are comparable
to those for normal operation.

There are no early fatality nor economic risks associated with protective
actions and decontamination for normal releases; therefore, these risks are
unique for accidents. For perspective and understanding of the meaning of the
early fatality risk of 0.0006 per reactor-year, however, the staff notes that
to a good approximation the population at risk is that within about 16 km (10
mi) of the plant, about 150,000 persons in the year 2000. Accidental fatalities
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Table 5.11 Average values of environmental
risks due to accidents per
reactor-year

Environmental risk Average value

Population exposure
Person-rems within 80 km 42
Total person-rems 105

Early fatalities 0.0006

Latent cancer, fatalities
All organs excluding thyroid 0.0067
Thyroid only 0.0008

Cost of protective actions

and decontamination $5,800*

*1980 dollars

NOTE: See Section 5.9.4.5(7) for discussions
of uncertainties in risk estimates.

per year for a population of this size, based upon overall averages for the
United States, are approximately 33 from motor vehicle accidents, 11.6 from
falls, 4.7 from drowning, 4.4 from burns, and 1.8 from firearms. The early
fatality risk of 0.0006 per reactor-year is thus 0.0011% of the total risk
embodied in the above combined accident modes.

Figure 5.9 shows the calculated risk expressed as whole-body dose to an indi-
vidual from early exposure as a function of the downwind distance from the
plant within the plume exposure pathway EPZ. The values are on a per-reactor-
year basis and all accident sequences and release categories in Table 5.9 con-
tributed to the dose, weighted by their associated probabilities.

Evacuation and other protective actions can reduce the risk to an individual of
early fatality or of latent cancer fatality. Figure 5.10 shows the isopleths
of constant risk per reactor-year to an individual living within the plume
exposure pathway EPZ of the Seabrook site, of early fatality as functions of
distance due to potential accidents in the reactor. Figure 5.11 shows the same
type of isopleths for risk of latent cancer fatality. Directional variation of
these curves reflects the variation in the average fraction of the year the
wind would be blowing into different directions from the plant. For comparison
the following risks of fatality per year to an individual living in the United
States may be noted (CONAES p. 577): automobile accident 2.2 x 10-1, falls
7.7 x 10-5, drowning 3.1 x 10-s, burning 2.9 x 10-5, and firearms 1.2 x 10-s.

In Section 5.9.4.2 it was recognized that fallout on open bodies of water of
radioactivity released to the atmosphere from reactor accidents could lead to
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radiation exposure to humans. For coastal nuclear power plants such as Sea-
brook, radiation exposure from aquatic pathways due to fallout on the sea water
(salt water) would be small compared to exposures from other (previously con-
sidered) pathways mainly because of the large dilution that would be provided
by the sea and related edible fish harvest and, further, because of the absence
of drinking water as a pathway of exposure and the reduced population in over-
water directions.

The economic risk associated with evacuation and other protective actions could
be compared with property damage costs associated with alternative energy gen-
eration technologies. The use of fossil fuels--coal or oil, for example--would
emit substantial quantities of sulfur dioxide and nitrogen oxides into the
atmosphere, and, among other things, lead to environmental and ecological damage
through the phenomenon of acid rain (CONAES p. 559-560). This effect has not,
however, been sufficiently quantified for a useful comparison to be drawn at
this time.

There are other economic impacts and risks which are not included in the cost
calculations discussed above that can be monetized. These are accident impacts
on the facility itself that result in added costs to the public (ratepayers,
taxpayers, and/or shareholders). These costs would be for decontamination and
repair or replacement of the facility and replacement power. Experience with
such costs is currently being accumulated as a result of the Three Mile Island
accident. If an accident occurs during the first full year of Seabrook Unit 1
operation (1985), the economic penalty associated with the initial year of the
unit's operation is estimated, based on TMI-2, at between $950 and $1600 million
(Comptroller General) for decontamination and restoration, including replacement
of the damaged nuclear fuel. For purposes of this analysis, staff used the
conservative (high) estimate of $1600 million and in addition assumed the total
cost occurs during the first year of the accident. In reality the costs would
be spread over several years thereafter. Although insurance would cover $300
million or more of the $1600 million, the insurance is not credited against the
$1600 million because the insurance payment times the risk probability should
theoretically balance the insurance premium. In addition, the staff estimates
an additional fuel cost of $365 million (1985 dollars) for replacement power
during each year the Seabrook Unit 1 was being restored. This estimate assumes
that the energy that would have been forthcoming from the unit (assuming 60%
capacity factor) will be replaced primarily by oil-fired generation. Assuming
the nuclear unit does not operate for 8 years, the total additional replacement
power costs would be approximately $2920 million in 1985 dollars.

If the probability of sustaining a total loss of the original facility is taken
as the sum of the occurrences of a core melt accident (the sum of the proba-
bilities for the categories in Table 5.9), then the probability of a disabling
accident happening during each year of the unit's service life is 4.8 x 10-s.
Multiplying the previously estimated costs of $4520 million for an accident to
Seabrook Unit 1 during the initial year of its operation by the above 4.8 x 10-5
probability results in an economic risk of approximately $217,000 (in 1985 dol-
lars) applicable to Seabrook Unit 1 during its first year of operation. This
is also approximately the economic risk (in 1985 dollars) to Seabrook Unit I
during the second and each subsequent year of its operation. Although nuclear
units depreciate in value and may operate at reduced capacity factors so that
the economic consequences as a result of an accident become less as the units
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become older, this is considered to be offset by higher costs of decontamination
and restoration of the units in the later years as a result of inflation.

The economic risk to Seabrook Unit 2 (in 1985 dollars) is also approximately
$217,000 during its first year and each subsequent year of operation due to the
balancing effect of escalation and the present worth discount factor. The
$217,000 annual risk for each unit in 1985 dollars is equivalent to an annual
risk of $135,000 in 1980 dollars, assuming a 10% percent discount rate.

(7) Uncertainties

The foregoing probabilistic and risk assessment discussion has been based upon
the methodology presented in the Reactor Safety Study, which was published in
1975.

In the consequence calculations, uncertainties arise from an over-simplified
analysis of the magnitude and timing of the fission product release, from uncer-
tainties in calculated energy release, from radionuclide transport from the
core to the receptor, from lack of precise dosimetry, and statistical variations
of health effects. Recent investigations of accident source terms, for example,
have shown that a number of physical phenomena affecting fission product trans-
port through the primary cooling system and the reactor containment have been
neglected. Some of these processes have the potential for substantially reduc-
ing the quantity of fission products predicted to be released from the contain-
ment for some accident sequences. Such a reduction in the source term may result
in lower estimates of health effects, particularly the estimates of early
fatalities.

One area given considerable recent thought with respect to uncertainty is
atmosphere dispersion. Although recent developments in the area of atmospheric
dispersion modelling used in CRAC (the computer code developed in the RSS) indi-
cate that an improved meteorological sampling scheme would reduce the uncertain-
ties arising from this source (including the effect of washout by precipitation),
large uncertainties would still remain in the calculations of radionuclide
concentrations in the air and the ground from which radiological exposures to
an individual and the population are calculated. These uncertainties arise
from lack of precise knowledge about the particle size distribution of the
radionuclides released in particulate forms and about their chemical behavior.
Therefore, the parameters of particulate deposition which exert considerable
influence on the calculated results have uncertain values. The vertical rise
of the radioactive plume is dependent on the heat and momentum associated with
the release categories, and calculations of both factors have considerable
uncertainty. The duration of release which determines the cross-wind spread of
the plume is another example of considerable uncertainty. Warning time before
evacuation also has considerable impact on the effectiveness of offsite emer-
gency response; and this parameter is not precisely calculated because of its
dependence on other parameter (e.g. time of release) which are not precisely
known.

The state-of-the-art for quantitative evaluation of the uncertainties in the
probabilistic risk analysis such as the type presented here is not well devel-
oped. Therefore, although the staff has made a reasonable analysis of the
risks presented herein, there are large uncertainties associated with the 4
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results shown. It is the judgment of the staff that the uncertainty bounds
could be well over a factor of 10, but are not likely to be as large as a
factor of 100.

5.9.4.6 Conclusions

The foregoing sections consider the potential environmental impacts from acci-
dents at the Seabrook facility. These have covered a broad spectrum of pos-
sible accidental releases of radioactive materials into the environment by
atmospheric and groundwater pathways. Included in the considerations are
postulated design-basis accidents and more severe accident sequences that lead
to a severely damaged reactor core or core melt.

The environmental impacts that have been considered include potential radiation
exposures to individuals and to the population as a whole, the risk of near-
and long-term adverse health effects that such exposures could entail, and the
potential economic and societal consequences of accidental contamination of the
environment. These impacts could be severe, but the likelihood of their occur-
rence is judged to be small. This conclusion is based on (1) the fact that
considerable experience has been gained with the operation of similar facili-
ties without significant degradation of the environment, (2) the fact that, in
order to obtain a license to operate the Seabrook facility, the applicant must
comply with the applicable Commission regulations and requirements, and (3) a
probabilistic assessment of the risk based upon the methodology developed in
the Reactor Safety Study. The overall assessment of environmental risk of ac-
cidents, assuming protective action, shows that it is on the same order as the
risk from normal operation, although accidents have a potential for early fata-
lities and economic costs that cannnot arise from normal operations. The risks
of early fatality from potential accidents at the site are small in comparison
with risks of early fatality from other human activities in a comparably sized
population.

The staff has concluded that there are no special or unique circumstances' about
the Seabrook site and environs that would warrant special mitigation features
for the Seabrook plant.

5.10 Impacts from the Uranium Fuel Cycle

The uranium fuel cycle rule, 10 CFR 51.20 (44 FR 45362), reflects the latest
information relative to the reprocessing of spent fuel and to radioactive waste
management as discussed in NUREG-0116, "Environmental Survey of the Reprocessing
and Waste Management Portions of the LWR Fuel Cycle," and NUREG-0216, which
presents staff responses to comments on NUREG-0116. The rule also considers
other environmental factors of the uranium fuel cycle, including aspects of
mining and milling, isotopic enrichment, fuel fabrication, and management of
low- and high-level wastes. These are described in the AEC report WASH-1248,
"Environmental Survey of the Uranium Fuel Cycle." The NRC staff was also
directed to develop an explanatory narrative that would convey in understand-
able terms the significance of releases in the table. The narrative was also
to address such important fuel cycle impacts as environmental dose commitments
and health effects, socioeconomic impacts, and cumulative impacts, where these
are appropriate for generic treatment. This explanatory narrative was published
in the Federal Register on March 4, 1981 (46 FR 15154-15175). Appendix C to
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this report contains a number of sections that address those impacts of the
LWR-supporting fuel cycle that reasonably appear to have significance for
individual reactor licensing sufficient to warrant attention for NEPA purposes.

Table S-3 of the final rule is reproduced in its entirety as Table 5.12 herein.
Specific categories of natural resource use included in the table relate to
land use, water consumption and thermal effluents, radioactive releases, burial
of transuranic and high- and low-level wastes, and radiation doses from trans-
portation and occupational exposures. The contributions in the table for
reprocessing, waste management, and transportation of wastes are maximized for
either of the two fuel cycles (uranium only and no recycle); that is, the cycle
that results in the greater impact is used.

On April 27, 1982, the U.S. Court of Appeals for the District of Columbia Cir-
cuit issued a decision that found the S-3 rule invalid "due to their failure to
allow for proper consideration of the uncertainties that underlie the assump-
tion that solidified high-level and transuranic wastes will not affect the en-
vironment once they are sealed in a permanent repository" (Natural Resources
Defense Council vs. NRC, No. 74-1586, D.C. Circuit). By its order of September 1,
1982, the D.C. Circuit delayed implementation of its earlier decision pending
the filing of application for review of the decision by the U.S. Supreme Court.
On November 1, 1982, the Commission issued a Statement of Policy concerning
this decision (see 47 FR 50591, November 8, 1982). The Commission views the
decision by the D.C. Circuit not as a finding of fault with the evidentiary
record on waste management impacts and uncertainties, but rather as a rejection
of the Commission's policy judgments regarding the weight and effect which those
impacts and uncertainties should exert in reactor licensing. In summary, the
Commission, "directs its Licensing and Appeal Boards to proceed in continued
reliance on the S-3 rule until further order from the Commission, provided that
any license authorizations or other decisions issued in reliance on the rule
are conditioned on the final outcome of the judicial proceedings."

Appendix C to this report contains a description of the environmental impact
assessment of the uranium fuel cycle as related to the operation of the Sea-
brook facility. The environmental impacts are based on the values given in
Table S-3, and on an analysis of the radiological impact from radon-222 and
technetium-99 releases. The NRC staff has determined that the environmental
impact of this facility on the U.S. population from radioactive gaseous and
liquid releases (including radon and technetium) due to the uranium fuel cycle
is very small when compared with the impact of natural background radiation.
In addition, the nonradiological impacts of the uranium fuel cycle have been
found to be acceptable.

5.11 Measures and Controls To Limit Adverse Impacts

5.11.1 Atmospheric Monitoring

The operational phase of the onsite meteorological measurement program will be
essentially the same as that used for the preoperational phase described in
Section 6.1.3 of the ER.

Seabrook FES 5-72



Table 5.12 (Summary Table S-3) Uranium-fuel-cycle environmental data'

[Normalized to model LWR annual fuel requirement [WASH-1248] or reference reactor year [NUREG-0116]]

Maximum effect per annual fuel
Environmental considerations Total requirement or reference reactor

year of model 1.000 MWe LWR

NATURAL RESOURCES USE

Land (acres):
Temporarily committed ...........................................................

Undisturbed area ............................................................
Disturbed area.....................................................................

Permanently com mitted .................... ..........................
Overburden moved (millions of MT) ............................................

Water (millions of gallons):
Discharged to air .........................................................................

Discharged to water bodies ........... ..................

Discharged to ground ......................... ..............................

T o ta l ............................................................................................

Fossil fuel:
Electrical energy (thousands of MW -hour) ..................................

Equivalent coal (thousands of MT) ..........................................

Natural gas (millions of scf) ...........................................................

EFFLUENTS-CHEMICAL (MT)
Gases (including entrainment):'

SO..... ....... .... ..... .. ......... ....
N O . ..................................................................................................

Hydrocarbons .................... ...................................................
C o ..................................................................................................
Particulates .....................................................................................

Other gases:
F ......................................................................... ...............................

HC1... ................................ ...............................................

Liquids:
S O ' .. ................................................................................................
N O -1 ................................................................................................
Fluoride...........................................................................................
Cra ........................................
C1-. ......... ..................................
Na÷ ..............................................................................................
NH, ............................... .
Fe ................................................................................................

Tailings solutions (thousands of MT) .........................

Sokids ............................ ............................ ..............

100
79
22 Equivalent to a 110 MWe coal-fired power

plant.
13

2.8 Equivalent to 95 MWe coal-fired
power plant.

160 =2 percent of model 1,000 MWe LWR with
cooling tower.

11.090
127

11.377 <4 percent of model 1,000 MWe
LWR with once-through cooling.

323 <5 percent of model 1,000 MWe LWR
output.

118 Equivalent to the consumption of a 45 MWe
coal-fired power plant.

135 <0.4 percent of model 1,000 MWe energy
output.

4.400
1.190

14
29.6

1,154

.67

Equivalent to emissions from 45 MWe coal-
fired plant for a year.

Principally from UF. production, enrichment,
and reprocessing. Concentration within
range of state standards-below level that
has effects on human health.

.014

9.9 From enrichment, fuel fabrication, and repro-
25.8 cessming steps. Components that constitute
12.9 a potential for adverse environmental effect
5.4 are present in dilute concentrations and re-
8.5 ceive additional dilution by receiving bodies

12.1 of water to levels below permissible stand-
10.0 ards. The constituents that require dilubon

.4 and the flow of dilution water are:
NH.--00 cas.
NO.-20 cfs.
Fluoride-70 cfs.

240 From mills only-no significant effluents to
emnwonment.

91,000 Principally from mills-no significant effluents
to environment.
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Table 5.12 (Summary Table S-3) (Continued)

tNormalized to model LWR annual fuel requirement (WASH-1248 ] or reference reactor year [NUREG-0116]]

Environmental considerations
Maximum effect per annual fuel

Total requirement or reference reactor
year of model 1.000 MWe LWR

EFFLUENTS- RADIOLOGICAL (CURIES)

Gases (including entrainment)

Rn-222........ ........ .......... ....

Ra-22
6 . . . . . . . .. . . . . .  .. . .. . . . . . .

Th-230 ...... ............. .... .........

Uranium ..............
Tritium (thousands) . .............
C-14 ............

Kr-85 (thousands)....

Ru-106.............
1-129
1-131 ... ......... .........
Tc-99

Fission products and transuranics,..
Liquids:

Uranium and daughters............ ..

.02
02

034
181

24
400

14
13
83

.203

Presently under reconsideration by the Com-
mission.

Principally from fuel reprocessing plants.

Presently under consideration by the Com-
mission.

2.1 Principally from milling-included tailings
liquor and returned to ground-no ef-
fluents; therefore, no effect on environ-
ment.

034 From UF. production.Ra-226.......
Th-230..
Th-234.

.0t
.0015

01 From fuel fabrication piants-concentration
10 percent of 10 CFR 20 for total process-
ing 26 annual fuel requirements for model
LWR.

Fission and activation products
Solids (buried on site):

Other than high level (shallow).

TRU and HLW (deep) ......

591.1o10

11.300 9.100 Ci comes from low level reactor wastes
and 1.500 Ci comes from reactor decon-

tamination and decommissioning-buried at

land burial facilities 600 Ci comes from
mills-included in tailings returned to
ground. Approximately 60 Ci comes from

conversion and spent fuel storage. No sig-
nificant effluent to the environment.

1.1 10 ' Buried at Federal Repository.

Effluents-thermal (billions of British thermal units) ...................... 4,063 < 5 percent of model 1,000 MWe LWR.
Transportation (person-rem):

Exposure of workers and general public ......................... 2.5
Occupational exposure (person-reim) ......................... 22.6 From reprocessing and waste management.

In some cases where no entry appears it is clear from the background documents that the matter was addressed and that,
in effect, the Table should be read as if a specific zero entry had been made. However. there are other areas that are not
addressed at all in the Table. Table S-3 does not include health effects from the effluents described in the Table, or estimates
of releases of Radon-222 from the oranium fuel cycle or estimates of Technefium-99 released from waste management or
reprocessing activities, rhese issues may be the subject of litigation in the individual licensing proceedings.

Lata supporting this table are given in the "Environmental Suivey of the Uranium Fuel Cycle." WASH-1248. Apnl 1974, the
'Environmental Survey of the Reprocessing and Waste Management Portion of the LWR Fuel Cycle," NUREG-0l 16 (Supp. I to

WASH-1248); the "Public Comments and Task Force Responses Regarding the Environmental Survey of the Reprocessing and
Waste Management Portions cf the LWR Fuel Cycle," NUREG-0216 (Supp 2 to WASH-t248); and in the record of the final
rulemaking pertaining to Uranium Fuel Cycle Impacts from Spent Fuel Reprocessinq and Radioactive Waste Management,
Docket RM-50--3 The contributions from reprocessing, waste management and transportation of wastes are maximized for
either of the two fuel cycles (uranium only and no recycle). The contribution from transportation exciudes transportation of cold
fuel to a reactor and of irradiated fuel and radioactive wastes from a reactor which are considered in Table S-4 of § 51,20(g)
The contributions from the other steps of the fuel cycle are given in columns A-E of Table S-3A of WASH-1248.

'The contributions to temporarily committed land from reprocessing are not prorated over 30 years, since the complete
temporary impact accrues regardless of whether the plant services one reactor for one year or 57 reactors for 30 years.

Estimated effluents based upon combustion of equivalent coal to, power generation.
41.2 percent from natural gas use and process.
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5.11.2 Terrestrial Monitoring

A terrestrial monitoring program provided data on land use and terrestrial
ecology at the Seabrook site (ER-CP Section 6.1.4.3). This information was
reassessed in the ER-OL (Section 6.1.4.3).

With regard to nonradiological terrestrial environmental monitoring, the staff's
independent assessment of the operation of the Seabrook facility, as presented
in this statement (Sections 3.5.2 and 5.5.11), has not identified any causal
links between station operation and impacts to the terrestrial environment.
Therefore, the staff does not recommend at this time any quantitative nonradio-
logical terrestrial environmental monitoring for Seabrook.

However, quality assurance type programs are routinely required for transmission
line erosion control and maintenance activities. The staff will determine the
need for these types of programs in its preparation of envirionmental protec-
tion plans.

5.12 Decommissioning

The purpose of decommissioning is to safely remove nuclear facilities from
service and to remove or isolate the associated radioactivity from the environ-
ment so that part of the facility site that is not permanently committed can be
released for other uses. Alternative methods of accomplishing this purpose and
the environmental impacts of each method are discussed in NUREG-0586.

Since 1960, 68 nuclear reactors, including 5 licensed reactors that had been
used for the generation of electricity, have been or are in the process of
being decommissioned. Although to date no large commercial reactor-has under-
gone decommissioning, the broad base of experience gained from smaller facili-
ties is generally relevant to the decommissioning of any type of nuclear
facility.

Radiation doses to the public, as a result of decommissioning activities, at
the end of a commercial power reactor's useful life, should be small and will
come primarily from the transportation of waste to appropriate repositories.
Radiation doses to decommissioning workers should be well within the occupa-
tional exposure limits imposed by regulatory requirements.

The NRC is currently conducting a generic rulemaking that will develop a more
explicit overall policy for decommissioning commercial nuclear facilities.
Specific licensing requirements are being considered that include the develop-
ment of decommissioning plans and financial arrangements for decommissioning
nuclear facilities.

Estimates of the economic cost of decommissioning are provided in Section 6 of
this statement.

5.13 Emergency Planning Impacts

In connection with the promulgation of the Commission's upgraded emergency
planning requirements, the NRC staff issued NUREG-0654. The staff believes the
only noteworthy potential source of impacts to the public from emergency
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planning would be associated with the testing of the early notification system.
The test requirements and noise levels will be consistent with those used for
existing alert systems; therefore, the staff concludes that the noise impacts
from the system will be infrequent and insignificant.
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6 EVALUATION OF THE PROPOSED ACTION

6.1 Unavoidable Adverse Impacts

The staff has reassessed the physical, social, biological, and economic impacts
that can be attributed to the operation of Seabrook Station. These impacts
are summarized in Table 6.1.

The applicant is required to adhere to the following conditions for the
protection of the environment:

(1) Before engaging in any additional construction or operational activities
that may result in any significant adverse environmental impact that was
not evaluated or that is significantly greater than that evaluated in this
statement, the applicant will provide written notification of such activi-
ties to the Director of the Office of Nuclear Reactor Regulation and will
receive written approval from that office before proceeding with such
activities.

(2) The applicant will carry out the environmental monitoring programs outlined
in Section 5 of this statement as modified and approved by the staff and
implemented in the Environmental Protection Plan and Technical Specifica-
tions that will be incorporated in the operating license.

(3) If an adverse environmental effect or evidence of irreversible environmen-
tal damage are detected during the operating life of the plant, the appli-
cant will provide the staff with an analysis of the problem and a proposed
course of action to alleviate it.

6.2 Irreversible and Irretrievable Commitments of Resources

There has been no change in the staff's assessment of this impact since the
earlier review except that the continuing escalation of costs has increased the
dollar values of the materials used for constructing and fueling the plant.

6.3 Relationship Between Short-Term Use and Long-Term Productivity

There have been no significant changes in the staff's evaluation for the Seabrook
Station since the construction permit stage environmental review.

6.4 Benefit-Cost Summary

6.4.1 Summary

Sections below describe the economic, environmental, and socioeconomic benefits
and costs associated with the operation of Seabrook Station. The benefits and
costs are shown in Table 6.1.
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Table 6.1 Benefit-cost summary

Primary Impact and Effect Quantity

on Population or Resources (Section)' Impacts 2

BENEFITS

Direct

Electrical energy
Additional capacity
Avoided generating costs

12,000 x 106 kWh/yr
2300 x 103 kW
$867-1142 million/yr 3

Large
Large
Large

COSTS

Economic

Fuel
Operation and maintenance
Decommissioning

11.6 mills/kWh 4

8.3 mills/kWh 4

$21-42.8 million/unit 5

Small
Moderate
Small

Environmental

Resources committed

Land
Water

Damage suffered by other water users

Surface water consumption
Surface water contamination
Groundwater 'consumption
Groundwater contamination

Damage to aquatic resources

Impingement and entrainment
Thermal effects
Chemical discharges

Damage to terrestrial resources

Station operations
Transmission line right-of-way

maintenance

(Section
(Section
(Section
(Section

(Section
(Section
(Section

4.2.3)
5.3.1)
4.2.3)
5.3.2)

5.5.2).
5.5.2)
5.3.1)

Small
Small
Small
None

Small
Small
Small

Small

Small

(Section 5.5.1.1)

(Section 5.5.1.2)

Seabrook FES 6-2



Table 6.1 (Continued)

Primary Impact and Effect Quantity

on Population Resources (Section)' Impacts 2

COSTS (Continued)

Environmental (Continued)

Adverse socioeconomic effects (Sections 5.7, 5.8) Small

Adverse nonradiological health effects

Air quality changes (Section 5.4) Small
Water quality changes (Section 5.3.1) None

Adverse radiological health effects

Reactor operation

General population (Section 5.9.3) Small
Workers on site (Section 5.9.3) Small

Balance of fuel cycle (Section 5.10) Small
Accident risks (Section 5.9.4) Small

'References in parentheses indicate the section in this statement where
evaluation appears.

2 Subjective measures of costs and benefits are assigned where quantifica-
tion is not possible:

Small: Impacts which, in the reviewer's judgment, are of such minor
nature, based on currently available information, that they do not war
detailed investigation or consideration of mitigative actions.
Moderate: Impacts which, in the reviewer's judgment, are likely to be
clearly evident. Mitigation alternatives may be appropriate.
Large: Impacts which, in the reviewer's judgment, represent a severe
penalty or a major benefit.

31987 dollars. (This projection is for the first full year of operation
both units.)

41987 dollars.
51978 dollars.

rent

of
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6.4.2 Benefits

A major benefit to be derived from the operation of the Seabrook Station is
the approximately 12 billion kWh of baseload electrical energy that will be
produced annually (this projection assumes that both units will operate at an
annual average capacity factor of 60%). The addition of the plant will also
improve the applicant's (and NEPOOL's) ability to supply system load require-
ments by contributing 2300 MW of generating capacity to the New England bulk
power system.

Another benefit to be derived is the "costs avoided" as a result of the opera-
tion of the plant. A production cost analysis was submitted by the applicant
(ER-OL, Rev. 1) that projects annual system production costs for the years 1984
through 1991, with and without the Seabrook units in service. The analysis as-
sumes two different rates of system load growth, one with the applicant's pro-
jected annual growth rate of 2.9% and the other with the energy load held con-
stant at the 1980 level, which corresponds to a growth rate of zero. The average
costs avoided projected for the first full year of operation of both units are
$1142 million and $867 million per year (1987 dollars), respectively, for the
two load growth scenarios. The applicant anticipates that these avoided costs
will increase as the cost of replacement energy increases and improvement in
each unit's capacity factor is realized.

The staff considers these estimates to be reasonable in light of the fact that
if the plant is not allowed to operate, the replacement energy to service system
load requirements will come primarily from oil-fueled generating facilities.
The Department of Energy has estimated* (DOE) that the 1981 cost of providing
energy for service load requirements from oil-fueled generating facilities rath-
er than from nuclear generation, on the average, imposes about a $300 million
penalty per unit per year on the supplying system* ($600 million for a two-unit
station). This amount supports the conclusion drawn in the applicant's analysis
because the magnitude of this current penalty is nearly 70% of the amount the
applicant projects for 1987.

6.4.3 Economic Costs

The economic costs associated with station operation include fuel costs and
operating and maintenance costs, which are expected to average 11.6 mills per
kWh and 8.3 mills per kWh, respectively** (1987 dollars).

The staff's estimate of decommissioning costs for each Seabrook unit ranges
from $21 million to $42.8 million in 1978 dollars (NUREG-0586).

6.4.4 Socioeconomic Costs

No significant socioecomonic costs are expected from either the operation of
the Seabrook Station or from the number of station personnel and their families
living in the area. The socioeconomic impacts of a severe accident could be
large; however, the probability of such an accident is small.

*Assuming nuclear units of comparable size operating at 60% capacity.
**Assuming a capacity factor of 60% in 1987.
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6.4.5 Environmental Costs

The environmental costs were evaluated in the FES-CP and have not adversely
changed to any significant degree. No significant environmental costs are ex-
pected from the operation of the plant, including considerations of the uranium
fuel cycle and plant accidents.

6.5 Conclusion

As a result of the analysis and review of potential environmental, technical,
economic, and social impacts, the staff has prepared an updated forecast of
the effects of operation of Seabrook Station. The staff has determined that
the Seabrook Station can be operated with minimal environmental impact. No
new information has been obtained that alters the overall favorable balancing
of the benefits of station operation versus the environmental costs that
resulted from evaluations made at the construction permit stage.

6.6 References

U.S. Department of Energy, "Costs of Delaying Operating Licenses for Nuclear
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report to the Honorable T. Bevill, chairman, Subcommittee on Energy and Water
Development, Committee on Appropriations, U.S. House of Representatives,
March 29, 1981).

U.S. Nuclear Regulatory Commission, NUREG-0586, "Draft Generic Environmental
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8 LIST OF AGENCIES, ORGANIZATIONS, AND PERSONS TO WHOM COPIES OF THE DRAFT
ENVIRONMENTAL STATEMENT WERE SENT

Advisory Council on Historic Preservation
Department of Agriculture
Department of Commerce
Department of Energy
Department of Health and Human Services
Department of Housing and Urban Development
Department of the Army, Corps of Engineers
Department of the Interior
Department of Transportation
Environmental Protection Agency
Federal Emergency Management Administration
New Hampshire Attorney General
New Hampshire Coordinator of Federal Funds
Strafford-Rockingham Regional Council
State of Maine Executive Department
Massachusetts Energy Facilities Siting Council
Office of the First Selectman of Seabrook
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9 STAFF RESPONSES TO COMMENTS ON THE DRAFT ENVIRONMENTAL STATEMENT

Pursuant to 10 CFR 51, the "Draft Environmental Statement Related to the Opera-
tion of Seabrook Station, Units I and 2" (DES) was transmitted, with a request
for comments, to the agencies and organizations listed in Section 8. In addi-
tion, the NRC requested comments on the DES from interested persons by a notice
published in the Federal Register on May 21, 1982 (47 FR 22264).

The organizations and individuals who-responded to the requests for comments
are listed below chronologically in order of the dates of their letters. The
letters are reproduced in Appendix A. In parentheses after the name of each
commentor are the initials used to identify the commentor later in this section
and the page(s) in Appendix A on which the comment letter begins. The com-
mentors were

U.S. Department of Agriculture, Economics and Statistics Service, June 1, 1982,
Velmar W. Davis (DA, A-1, A-103)

U.S. Department of Health and Human Services, June 21, 1982, John C. Villforth
(HHS, A-2)

Frederick H. Anderson, South Hampton, New Hampshire, June 29, 1982 (FHA, A-4)

Ian Whatley, Exter, New Hampshire, June 29, 1982 (IW, A-30)

Beverly A. Hollingworth and Roberta C. Pevear, Members of the New Hampshire
House of Representatives, June 30, 1982 (BAH, A-38)

Assistant Attorney General, the State of New Hampshire, Environmental Protec-
tion Division, June 30, 1982, E. Tupper Kinder (NH, A-68)

Seacoast Anti-Pollution League, July 1, 1982, Robert A. Backus (SAPL, A-71)

U.S. Department of Agriculture, Soil Conservation Service, July 1, 1982,
Richard L. Porter (DA, A-103)

U.S. Department of the Interior, Office of the Secretary, July 1, 1982,
Bruce Blanchard (DI, A-104)

Advisory Council on Historic Preservation, July 2, 1982, Jordan E. Tannenbaum
(AC, A-105)

Office of Selectmen, South Hampton, New Hampshire, July 2, 1982, Peter W.
Bryant, Anne W. Verge, Walter Shivik (SH, A-122)

Public Service Company of New Hampshire, July 2, 1982, J. DeVincentis
(applicant) (A, A-124)

Donald L. Herzberg, M.D., Hanover, New Hampshire, July 2, 1982 (DLH, A-131)
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Lynn Rudman Chong, Rumney, New Hampshire, July 5, 1982 (LRC, A-136)

Audubon Society of New Hampshire, Concord, New Hampshire, July 6, 1982
(ASNH, A-137)

New England Coalition on Nuclear Pollution, July 6, 1982 and July 20, 1982,
William S. Jordan III and Diane Curran (NEC, A-140)

U.S. Department of Commerce, National Oceanic and Atmospheric Administration,
July 6, 1982, Joyce M. Wood (NOAA, A-168)

Society for the Protection of the Environment of Southeastern New Hampshire,
July 7, 1982, Robert L. Chiesa (SPE, A-172)

U.S. Environmental Protection Agency, Region I, July 7, 1982, Lester A. Sutton

(EPA, A-176)

John F. Doherty, Houston, Texas, July 8, 1982 (JFD, A-178)

Conservation Law Foundation, Inc., July 19, 1982, Patricia A. Smith and
Linzee Weld (CLF, A-179)

Charles H. Goldstein, West Newbury, Massachussetts, August 4, 1982 (CHG, A-202)

The comments from DA and DI did not require a staff response either because
these agencies had no comments or because their comments indicated agreement
with the DES. The EPA comments indicated that no objections to the operation
of Seabrook Station exist but suggested that additional information be provided.
The remaining comment letters did require a staff response.

The staff's consideration of these comments and its disposition of the issues
involved are reflected in part by revised text in the pertinent sections of
this FES and in part by the discussion following in this section. The discus-
sion is generally keyed to the body of the statement; for example, Section
9.5.9.1 contains the staff's response to comments on Section 5.9.1 in the DES.
The comments are referenced by use of the abbreviations indicated above and
by the individual comment numbers noted in the margins of the comment letters
shown in Appendix A.

Table 9.1 is a cross-reference list of comments and the section(s) of this
report in which they are addressed.

9.1 Abstract, Summary and Conclusions, Table of Contents, Foreword, and

Introduction

9.1.1 Abstract, Summary, and Conclusions

A-i: The applicant corrected item 2, paragraph 2, third sentence to read:
Tr-he gross electrical output for each unit will be 1198 MWe."

The changes have been made.

ASNH-1: ASNH considers the application for an operating license for Seabrook
Un-it 2 to be premature because Unit 2 is only 25% complete.
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Table 9.1 Cross-reference table listing comment and section(s)
of this report where the comment is addressed

Comment Section(s) Comment Section(s) Comment Section(s)

DA- 1

DA- 2

DA- 3

HHS-1

HHS-2

HHS-3

HHS-4

HHS-5

FHA-1

FHA-2

FHA-3

FHA-4

FHA-5

FHA-6

FHA-7

FHA-8

FHA-9

IW-1

IW-2

IW-3

IW-4

IW- 5

IW-6

IW-7

IW-8

IW- 9

IW-IO

IW-11

IW-12

IW-13

IW-14

IW-15

IW-16

No action required

No action required

No action required

No action required

No action required

9. 5. 9.4.2(2)

9.5.9.3.4

No action required

9.4.2.6

9.4.3.1

9.4.3.6

9.5.5.1.2

9.5.5.1.2

9.4.3.6

9.5.8.3

9.4.2.6

9.4.2.6

9.5.1

9.5.1

9.5.8.4

9.5.9.3.1

9.5.9.3.1

9.5.9.3.1

9.5.9.3.1

9.5.9.3.1

9.5.9.3.1

9.5.9.3.1.1

9.5.9.3.1.2

9.5.9.3.1.2

9.5.9.3.1.2

9.5.9.3.1.2

9.5.9.3.1.2

9.5.9.3.2

IW-17

IW-18

BAH.-1

BAH-2

NH-1

NH-2

NH-3

NH-4

NH-5

SAPL-1

SAPL-2

SAPL-3

SAPL-4

SAPL-5

SAPL-6

SAPL-7

SAPL-8

SAPL-9

SAPL-10

SAPL-11

SAP L-12

SAPL-13

SAPL-14

SAPL-15

SAPL-16

SAPL-17

SAPL-18

SAP L-19

SAPL-20

SAPL-21

SAPL-22

9.5.9.3.2

9.5.9.3.2

9.1.1

9. 5. 9. 4. 5(4)

9.5.9.4.5

9.5.9.4.5

9.5.9.4.5

9.5.9.4.5

9. 5. 9.4. 5(2)

9.1.1

9.4.2.5

9.4.2.5

9.4.2.5,

9.5.3.1

9.4.1

9.10. C

9. 10. C

9.10. C

9. 10. C

9.6.1

9.6.1

9. 5. 9. 3. 4. 1

9.5.9.4.2

9.5.9.4.4(1)

9.10.C

9.5.9.4.5(2)

9.5.9.4.5(3)

9.5.9.3.1

9.5.9.3.1.1

9.1.1,

9.1.4

9.1.1
9. 5. 9.4. 5(3)

SAPL-23

SAPL-24

SAPL-25

SAPL-26

SAPL-27

SAPL-28

SAPL-29

SAPL-30

SAPL-31

SAPL-32

SAPL-33

SAPL-34

SAPL-35

SAPL-36

SAPL-37

SAPL-38

SAPL-39

SAPL-40

SAPL-41

SAPL-42

SAPL-43

SAPL-44

SAPL-45

SAPL-46

SAPL-47

SAPL-48

SAPL-49

SAPL-50

SAPL-51

SAPL-52

SAPL-53

SAPL-54

9. 5.9.4.5(3)

9.5.9.4.5(3)

9. 5.9.4.4(3)

9.6.9.4.5(3)

9.5.9.4. 5(6)

9.5.9.4.5(1)

9. 5. 9.4. 5(2)

9. 10. D

9.5.9.3.1

9.5.9.3.4

9.4.3.4

9.1.1

9. 5. 9. 4. 4(2),

9.5. 9.4. 5(2)

9.4.3.7.2

9. 10. F

No action required

9.5.9.3.1.1

9.5.9.3.2

9.5.9.3.1.1

9.5.9.3.1.1

9.5.9.4.2

9. 5.9.4.2(1)

9.10.C

9.10.C

9.5.8.3

9.4.2.5

9.1.2

9.5.3.2

9.6.1

9.6.4.1

9.6.4.1

9.4.2.5
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Table 9.1 (Continued)

Comment Section(s) Comment Section(s) Comment Section(s)
.9 .9

SAPL-55

SAPL-56

SAPL-57

SAPL-58

SAPL-59

SAPL-60

SAPL-61

SAPL-62

SAPL-63

SAPL-64

SAPL-65

SAPL-66

SAPL-67

SAPL-68

SAPL-69

SAPL-70

SAPL-71

SAPL-72

SAPL-73

SAPL-74

SAPL-75

SAPL-76

SAPL-77

SAPL-78

SAPL-79

SAPL-80

SAPL-81

SAPL-82

SAPL-83

SAPL-84

SAPL-85

SAPL-86

9.4.2.6

9.5.3.2

9.5.5.1

9.4.1

9.1.1

9.4.1

9.5.3.1

9.5.6

9.1.1

9.5.3.1

9.5.3.1

9. 5.5.1.2

9.5.8.3

9.5.8.2

9.5.8.3

9.1.1

9.5.8.4

9.5.9.3.2

9. 5. 9. 4.4(2)

No action re

9.5.9.4.1

9.5.9.4.1

9. 5. 9.4. 2(2)

9. 5.9.4.2(3)

9.5.9.4.3

9. 5. 9. 4. 4(1)

9.1.1,

9. 5. 9. 4. 4(2)

9. 5. 9.4. 4(3)

9. 5. 9.4.5(3)

9. 5. 9. 4. 5(2)

9.1.1

9.1.1

SAPL-87

SAPL-88

SAPL-89

DI-1

AC-1

SH-1

SH-2

SH- 3

A-1

A-2

A-3

A-4

A-5

A-6

A-7

A-8

A-9

A-10

A-11

A- 12

A-13

A- 14

A-15

A- 16

A- 17

A- 18

A-19

A- 20

A- 21

A-22

A-23

A-24

A-25

9.5.10

9.5.3.1

9.5.3.1

No action required

9.4.2.6

9.5.7

9.5.5.1.2

9.5.5.1.2

9.1.1

9.1.2

9.1.3

9.4.1

9.4.1

9.4.2.1

9.4.2.2

9.4.2.2

9.4.2.3.1

9.4.2.1

9.4.2.5

9.4.2.5

9.4.2.6

9.4.2.5

9.4.2.5

9.4.2.5

9.4.3.2.1.1

9.4.3.2.1.1

9.4.3.3.1

9.4.3.3.2

9.4.3.3.2

9.4.3.5.2

9.4.3.6

9.4.3.7.1

9.4.3.7.2

A-26

A-27

A-28

A-29

A-30

A-31

A- 32

A-33

A- 34

A-35

A- 36

A-37

A- 38

A-39

A-40

A-41

A-42

A-43

DLH-i

DLH-2

DLH-3

DLH-4

DLH-5

DLH-6

LRC-1

LRC-2

ASNH-1

ASNH-2

ASNH-3

9.4.3.7.4

9.4.4

9.5.1

9.5.3.1

9.5.3.1

9.5.3.1

9.5.3.1

9.5.5.1.2

9.5.9.2

9. 5. 9. 3. 1.2

9. 5. 9. 3.4.1

9.5.9.4.4(2)

9. 5. 9.4. 5(5)

9.5.13

9.6.1

9.6..1

9.6.4.3

9.10.C

9.5.9.2,

9.5.9.3.4.1,

9.5.9.4.2

9.5.9.3.2

9.5.9.4.2

9.5.9.3.1.1,

9.5.9.3.1.2

9.5.9.4.3,

9. 5. 9.4. 5(1)

9.1.1

9.1.1

9.1.1

9.1.1

9.1.4

9.3

0

quired
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Table 9.1 (Continued)

Comment Section(s) Comment Section(s) Comment Section(s)

ASNH-4 9.4.3.3.2,

9.4.3.5.1,

9.5.3.1

ASNH-5 9.5.5.1.2

ASNH-6 9.8

NEC-1 9.5.9.4.5(1)

NEC-2 9.5.9.4.5(1)

NEC-3 9.5.9.4.1

NEC-4 9.5.9.4.5(1)

NEC-5 9.5.9.4.4

NEC-6 9.5.13

NEC-7 9.5.9.4.5(1)

NEC-8 9.1.4

NEC-9 9.1.4

NEC-1O 9.1.4

NEC-11 9.1.4

NEC-12 9.1.4

NEC-13 9.1.4

NEC-14 9.1.4

NEC-15 9.6.4.1

NEC-16 9.1.1

NEC-17 9.1.1

NEC-18 9.10.D

NEC-19 9.4.3.3.2

NEC-20 9.5.9.4.4(1)

NEC-21 9.5.9.4.4(2)

NEC-22 9.5.13

NEC-23 9.5.10

NEC-24 9.5.13

NEC-25 9.5.8.3

NEC-26 9.5.9.3.2

NEC-27 9.5.9,.4.2(3)

NEC-28 9.10.E

NEC-29

NOAA-1

NOAA-2

NOAA-3

NOAA-4

NOAA-5

NOAA- 6

NOAA-7

NOAA-8

SPE-1

SPE-2

SPE-3

SPE-4

SPE-5

SPE-6

SPE-7

SPE-8

SPE-9

SPE-1O

EPA-1

EPA-2

EPA-3

JFD-1

CLF-1

CLF-2

CLF-3

CLF-4

CLF-5

CLF-6

CLF-7

CLF-8

CLF-9

CLF-10

9. 10. E

9.4.2.5

9.4.2.5

9.4.2.5

9. 4. 3. 2. 1.1

9.5.3.1

9.5.3.1

9. 10. H

9.5.3.1

9.4.3.6

9.5-5.1.2

9.5.7

9.5.5.1.2

9.5.5.1.2

9.5.5.1.2

9.5.5.1.2

9.5.5.1.2

9.5.5.1.2

9.5.5.1.2

No action required

9.4.2.5

No action required

9.10.C

9.2

9.5.3.1

9.5.3.1

9.5.3.2

9.5.4

9.5.5.1.2

9.5.8.1

9.5.8.3

9.5.8.3

9.1.1

CLF-11

CLF-12

CLF-13

CLF-14

CLF-15

CLF-16

CLF-17

CLF-18

CLF-19

CLF-20

CLF-21

CLF-22

CLF-23

CLF-24

CLF-25

CLF-26

CLF-27

CLF-28

CLF-29

CLF-30

CLF-31

CLF-32

CLF-33

CLF-34

CLF-35

CLF-36

CLF-37

CLF-38

CLF-39

CLF-40

CHG-1

9.5.9.2

9.5.9.2

9.5.9.2

9.5.9.2

9.5.9.2

9. 5. 9. 3. 1. 1

9. 5. 9. 3. 1. 1

No action required

9.5.9.3.1.1

9.5.9.3.2,

9.5.9.3.3

9.5.9.3.2

9.5.9.3.4

9.5.9.3.4

9.5.9.3.4.2

9.5.9.4.2

9.5.9.4.3

9.5.9.4.4

9.5.9.4.4(3)

9. 5.9.4. 5(2)

9.5.9.4.5(2)

9. 5.9.4. 5(2)

9. 5.9.4. 5(2)

9. 5.9.4. 5(3)

9. 5. 9.4. 5(6)

9. 5. 9. 4. 5(7)

9. 5.9.4. 5(7)

9.10. F

9.6.4.1

9.6.1

9.6.1

9.5.5.1.2
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Filing an operating license application for both units avoids a substantial
duplication of effort by the NRC staff during the review process. Because both
units are of the same design and covered by the same FSAR, ER, etc., one review
may be sufficient for most of the staff's requirements. The staff agrees that
issuing an operating license for Unit 2 may be premature and will, therefore,
defer that action until the plant is ready for it. Also, parts of the staff
review cannot be completed until the plant is nearing completion (for example,
the Seismic Qualification Review Team audit).

BAH-1: Representative Hollingworth and Representative Pevear comment on item 4n,
last sentence: "There are no special or unique characteristics of the site and
environs that would warrant requiring special accident-mitigating features
(Section 5.9.4.6)." They state that Seabrook has been designated among the top
12 problem plants with regard to evacuation by NRC/FEMA.

See the response to comment SAPL-81 below.

CLF-1O: CLF makes note of a decision by the U.S. Court of Appeals for the Dis-
trict of Columbia and criticizes the fact that nowhere in the DES does the NRC
weigh the costs of the impact of the Seabrook Station's operation on psycho-
logical health.

The scope of the environmental impact statement is guided by the National Envi-
ronmental Policy Act of 1969 and the Commission's regulations. Court decisions
are given appropriate consideration, and new regulations are developed as neces-
sary to maintain compliance with applicable laws.

DLH-6: Dr. Herzberg makes a broad statement in opposition to nuclear power
based on the potential for inflicting harm to the general population. The basis
he gives for these concerns is the existing uncertainties in determining what
specific harm can be expected. He notes the difficulty of assessing human factors
in construction, operation, and maintenance of nuclear power plants, and points
out that this difficulty is not addressed in the environmental impact statement.

The NRC recognizes the human factors aspects of nuclear plant construction,
operation, and maintenance, and these factors are considered during the review
of these activities. The Safety Evaluation Report now being prepared will
include discussions and conclusions regarding human factors engineering, quality
assurance, and many other technical areas. These are not presented in the envi-
ronmental impact statement.

LRC-1: Ms. Chong questions the conclusion that the site is safe in view of the
applicant's decision to build a backup cooling tower instead of making the tun-
nels earthquake proof.

The staff does not dictate the specific design the applicant must use to meet
the required safety standards (in this case, earthquake-proof tunnels rather than
an alternate cooling facility for a seismic Category I ultimate heat sink). The
applicant opted to build the cooling tower facility. The staff reviewed the de-
sign and concluded the design meets the required safety standards.
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LRC-2: Ms. Chong is concerned about the quality of construction work at Sea-
brook because, she says, in early spring of 1980 workers at Seabrook were found
to be doing construction work while under the influence of drugs.

A drug incident was reported to the NRC Office of Investigation and Enforcement
(IE) and an investigation was made into the potential impact of the incident
on the safety of plant construction. The scope of the investigation and its
findings were reported in IE Inspection Report 80-01, which is in the public
record.

NEC-16: NEC criticizes the fact that the DES provides no basis for the asser-
tions that safety-related impacts of the Seabrook facility will be minimal
because it relies on the staff's Safety Evaluation Report (SER), which has not
yet been published.

References to the SER are for informational purposes only. The DES/FES con-
siders environmental impacts of station construction and operation and the SER
evaluates the safety aspects of the project, including plant operations.

NEC-17: NEC feels that because the NRC staff relies on a source of information
that is unavailable to the public at this time (the SER), the NRC also fore-
closes commentors from full and effective participation in the NEPA process.

See the response to NEC-16 above. NEPA relates to environmental, not safety,
considerations.

SAPL-1: Dr. Kaufmann comments that because biocide usage is probably the most
significant change since issuance of the (FES-CP) stage, there should be mention
of it in the report's summary and conclusions.

The text has been changed to reflect this comment. See new conclusion 4c on
page vi.

SAPL-20: SAPL maintains that licensing of the Seabrook reactor units is con-
trary to the requirements of NEPA because (1) Seabrook Station would pose sig-
nificant health risks and (2) because the potential long-term ill effects of
the project more than counter-balance any short-term benefit (see also SAPL-20
in Section 9.1.4 below).

The points raised in items (1) and (2) are addressed in the Summary and Conclu-
sion Section (pages v-vi, see specifically items (4) and (6)) and in Sections
5.5 and 5.9.

SAPL-21: SAPL comments on the abstract, which states "The risk associated with
accidental radiation exposure is very low," and on item 4n (now 4o) of the Sum-
mary and Conclusions, which states that no special accident-mitigating features
are necessary. SAPL maintains that these statements about low risk are techni-
cally indefensible.

The staff agrees with the comment that large uncertainties are associated with
quantitative estimates of risk by probabilisitic risk assessment (PRA) and has
revised Section 5.9.4.5(7), which discusses uncertainties. Regarding the mate-
rial from the Lewis Report, cited by SAPL, it should be noted that
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(1) Many corrections have been made in the PRA methodology in response to
specific criticisms of the Lewis Report (see Appendix E for a discussion
of the revisions to reactor safety study (RSS) methodology).

(2) The criticisms of the Lewis Report should not be interpreted to mean that
PRA techniques, pioneered in WASH-1400, are of no value in quantifying
risk. The Lewis report states: "Despite its shortcomings, WASH-1400 pro-
vides at this time the most complete single picture of accident probabili-
ties associated with nuclear reactors. The fault-tree/event-tree approach,
coupled with an adequate data base, is the best available tool with which
to quantify these probabilities.

The staff also acknowledges the lack of quantitative treatment of external
events. However, it is the staff's judgment that the radiological consequences
of external events are not different in kind from those treated quantitatively
in the DES.

SAPL 34: SAPL criticizes the statement that appears on page vii and again in
slightly different wording on page 5-71: "There are no special or unique
characteristics of the site...."

The quoted statement is based on the staff's analysis, which includes consider-
ation of the transient population at the coastline. As stated in Section
5.9.4(3), "no operating license will be issued to a nuclear facility applicant
unless a finding is made by the NRC that the state of onsite and offsite emer-
gency preparedness provides reasonable assurance that adequate protective
measures can and will be taken in the event of a radiological emergency."
Secondly, the staff's analysis includes the transient population distributions
at beaches near the site, which is a concern of the commentor.

SAPL-59: SAPL refers to ER-OL Section 5.1.1. The comment concerns the use of
chlorine injection instead of backflushing and states that this factor should
be reassessed.

The applicant has indicated that thermal backflushing may be used to supplement
continuous low-level chlorination in providing additional biofouling control.
In addition, it is anticipated by the applicant that backflushing would be
conducted infrequently for the purpose of operator training and system main-
tenance. Concurrent use of the backflushing and chlorination systems is not
anticipated. A reassessment of the impacts of the biofouling procedures as
currently proposed for Seabrook Station on receiving water quality and aquatic
biota is presented by the applicant in ER-OL Section 5.3.1. Assessments pre-
pared by the NRC staff and EPA are in FES Sections 5.3.1 and 5.5.

SAPL-63: Dr. Kaufmann also comments that the applicant's new proposal for con-
tinuous chlorine injection was not mentioned or considered in the staff's
conclusions.

The text has been changed to reflect this comment. See new conclusion 4c on
p. vi.

Seabrook FES 9-8



SAPL-70: SAPL comments that conclusion 4j (now 4k), which states that the
location of the plant, not operation, will not result in large or measurable
losses to beach attendance or the economy, is meaningless.

The text has been revised.

SAPL-81: SAPL comments that the most glaring omission from the staff's conclu-
sions was a discussion of the uniqueness of the site in regard to egress routes.
SAPL states egress routes are important because of the areas's large summer
beach population.

In regard to specific evacuation routes, Section 5.9.4.4(3) of this report
states: "...no operating license will be issued to a nuclear facility appli-
cant unless a finding is made by NRC that the state of onsite and offsite emer-
gency preparedness provides reasonable assurance that adequate protective mea-
sures can and will be taken in the event of a radiological emergency." Concern-
ing the method of including the peak summer beach population, the staff's method
of treating this transient population as a weighted average results in realistic
estimates of risk, because it includes consideration of the probability of this
population's presence at the time of the postulated accident. Unique features
affecting evacuation are taken into account, as discussed in Section 5.9.4.5(2).

SAPL-85: SAPL also comments that the staff's conclusions are invalid with
respect to Table S-3 (FES Table 5.12).

It should be noted that future action relative to Table S-3 is before the Com-
mission. The staff does not consider it appropriate to withhold issuance of
the Seabrook FES or to redo the analysis until further guidance is received
from the Commission.

SAPL-86: SAPL identifies some confusion about the availability date of the DES
for public comment and believes a July 6 deadline for comments was not justified.

The correct availability date is May 1982. In accordance with the Commission's
regulations, a 45-day comment period was provided, which began on the date of
the Federal Register notice of availability (May 21, 1982). The 45-day comment
period was extended 14 days--from July 6, 1982 to July 20, 1982--in response to
a request from the Conservation Law Foundation, as allowed by the regulations.

9.1.2 Table of Contents

A-2: The applicant asks that the Table of Contents listing for Appendix I on
page xiv be corrected to read "40 CFR 423, Appendix A."

The correction has been made.

9.1.3 Administrative History

A-3: The applicant states that as of April 1, 1982, Unit 2 was approximately
12% complete.

The Unit 2 construction completion percentage in the DES should have been 12%,
not 25% as stated. The text of the FES has been revised to show additional
progress since the DES was published.
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SAPL-49: The law offices of Robert A. Backus forwarded comments of Dr. Richard L.
Kaufmann, Professor of Physics at the University of New Hampshire, who is affili-
ated with SAPL. Dr. Kaufmann questions the accuracy of the Unit 2 completion
percentage given in the DES.

See the response to A-3 above.

9.1.4 Permits and Licenses

ASNH-2: ASNH addresses the matter of the need for power as a prerequisite for
the issuance of an operating license.

The Commission amended its regulations effective April 26, 1982, to provide
that need-for-power issues and issues related to alternative energy sources
will not be considered in ongoing and future operating license proceedings for
nuclear plants unless a showing of "special circumstances" is made under 10 CFR
2.758 or the Commission otherwise so requires.

The Commission has determined that the need for power is fully considered at
the construction permit (CP) stage of the regulatory review where a finding of
insufficient need could factor into denial of issuance of a CP. At the oper-
ating license review stage, the proposed plant is substantially constructed and
a finding of insufficient need would not, in itself, result in denial of the
operating license. The Commission was further influenced by the substantial
information which supports the conclusion that nuclear plants are lower in
operating costs than conventional fossil-fueled plants. If conservation, or
other factors, lowers anticipated demand, utilities remove generating facili-
ties from service according to their costs of operation, with the most expensive-
to-operate facilities removed first. Thus, a completed nuclear plant would
serve to substitute for less economical generating capacity (see Section 2).

The Commission has also noted that alternative-energy-source issues are resolved
at the CP stage, and the CP is granted only after a finding that, on balance,
no obviously superior alternative to the proposed nuclear facility exists. The
Commission concluded that this determination is unlikely to change even if an
alternative is shown to be marginally environmentally superior in comparison
to operation of the nuclear facility because of the economic advantage which
operation of the nuclear plant would have over available alternative sources
(see Sections 3 and 6).

See also text change in Sections 2, 3, and 6.

NEC-8-14: NEC believes that the Seabrook DES should include a discussion on
the need for power.

See the response to ASNH-2 above.

SAPL-20: SAPL maintains Seabrook should not be licensed because the need for
power from the station does not exist.

See the response to ASNH-2 above.
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9.2 Purpose of and Need for Action

CLF-1: CLF quotes Section 2, page 2-1, paragraph 3, "Substantial information
exists.... " and comments that this statement presents a biased review of the
information available on the economics of nuclear power generation.

See ASNH-2 in Section 9.1.4 above for response.

9.3 Alternatives to the Proposed Action

ASNH-3: ASNH states that the economics of alternative energy sources have
changed since the issuance of the CP, and suggests that (1) this is a "special
circumstance" in which alternative energy sources should be considered at the
OL stage and (2) that the alternative of not operating Seabrook be evaluated.

The staff's view on part (1) of this comment is presented in Section 3. The
staff feels that the request in part (2) of this comment is satisfied by staff's
analysis in Section 6.4.2, which relates to savings accrued (cost avoided) as
a result of operating the Seabrook facility in lieu of more costly methods of
generation of electrical power.

9.4 Affected Environment

9.4.1 Resume

A-4: The applicant comments that it would be more appropriate to say in para-
graph 2 that thermal backflushing may be used to "supplement" continuous low
level chlorination rather than "replace" it.

The text in Section 4.1 has been changed to reflect the comment.

A-5: The applicant corrected the spelling of the Governor Meshech Weare House
in paragraph 3 and commented, regarding the three potential sites, that it would
be more informative to say they had been investigated by trained archeologists
and some artifacts recovered.

The change has been made.

SAPL-5: Dr. Kaufmann feels that the cost of backflushing, as originally pro-
posed, should be compared with the cost of chlorine injection so that it is pos-
sible to compare the excess cost of backflushing with the environmental conse-
quences of continuous chlorination.

See the response to EPA-2 in Section 9.4.2.5.

SAPL-58: SAPL states that Section 4.1 addresses construction impacts and not
operational impacts.

Section 4.1 discusses changes in the design of and operating procedures for
Seabrook Station, as well as addressing impacts that have taken place.
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SAPL-60: SAPL refers to ER-OL Section 5.1.1.2 and comments that a permit was
granted based on backflushing, not chlorine injection. SAPL feels this factor
must be reassessed.

See the response to SAPL-59 in Section 9.1.1 above.

9.4.2 Facility Description

9.4.2.1 External Appearance and Plant Layout

A-6: The applicant corrected the spelling of the "meteorological tower" in
Figure 4.1, item 36, as well as in Figure 5.1.

The changes have been made.

9.4.2.2 Water Use

A-7: The applicant notes that in the final sentence of the section the source
of information on the use of onsite wells should be the response to question
291.21.

This correction has been made.

A-8: The applicant corrected Table 4.1, Plant Water Use, footnote Condition 8
to read:- "one unit full load, one unit startup."

The change has been made.

A-1O: The applicant requests that Figure 4.2, Plant Water Use Diagram, be
revised to eliminate the horizontal line between the termination of flow paths
13A and 15. Flow Path 15, system flushing during construction, is routed to
the settling basin for discharge, not the Gulf of Maine.

The figure has been changed to reflect the revision, which appears in ER Revi-
sion 2, June 1982.

9.4.2.3 Cooling System

9.4.2.3.1 Intake

A-9: The applicant comments that in
should be 39°F and should be further
taneous maximum. The applicant also
Btu/hr to Joules/hr.

Table 4.2, Intake System Data, that the AT
qualified as a daily average, not an instan-
corrected the instruction for converting

The changes have been made. The AT (*F) shown in Table 4.2 has been changed
to 39°F (avg) and 41'F (max), as indicated in ER Revision 2, June 1982, and
as allowed by the NPDES permit.

9.4.2.5 Nonradioactive-Waste-Treatment Systems

A-11: The applicant asks that the statement in paragraph 1 "...all station
wastewaters, except treated sanitary wastes and nonradioactive floor drainage
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and storm water runoff, will be routed to the station discharge'tunnels for
discharge offshore..." be clarified by including a description of the three
vaults that collect nonradioactive floor drainage.

The text of Section 4.2.5 has been changed to reflect the comment.

A-12: The applicant comments on Table 4.3, Chemicals Added to Discharge, that
as a result of the planned use of continuous low-level chlorination as the
method to control biofouling, values presented in Table 4.3 for chlorine addi-
tion should be updated. The yearly discharge of chlorine (Cl 2 ) is increased to
about 5.5 x 106 lbs. The two categories of free residual and chlorine reaction
products with 0.25 ppm and 1.75 ppm effluent concentrations, respectively, are
replaced by the single category of total residual oxidant with a maximum esti-
mated effluent concentraton of 0.2 ppm.

These changes have been made.

A-14: The applicant comments that contrary to the statement at the end of para-
graph 4, Figure 4.5 does not show water temperature.

The text of Section 4.2.5 has been revised to delete the reference to water
temperatures for Figure 4.5.

A-15: The applicant comments regarding Section 4.2.5, paragraph 3, that the
need for control of slime buildup in station condensers and heat exchangers is
anticipated to recur throughout the year, and continuous year-round chlorine
application to these systems may be required.

The text of Section 4.2.5 has been revised to indicate the possible need for
continuous chlorination of the condenser and service water system heat
exchangers for control of slime buildup.

A-16: The applicant comments regarding Figure 4.5, Block Diagram of Chlorina-
tion of Cooling Water System, that flow to the service water pumphouse origi-
nates from the intake transition structure, not the pumphouse.

The new Figure 4.5 shows the revised Block Diagram of Chlorination of Cooling
Water System from ER-OL Revision 2.

EPA-2: EPA requests clarification of the justification for use of continuous
chlorination instead of thermal backflushing for biofouling control.

The text of Section 4.2.5, paragraph 1, has been revised to provide the requested
clarification.

NOAA-1: NOAA suggests that the applicant provide the reference minimum detect-
able oxidant residual.

The applicant's operational monitoring program and monitoring techniques have
not yet been decided. The applicant will be required, as a provision of the
proposed NPDES permit, to measure total residual oxidant in the station dis-
charge by a method approved by EPA under 40 CFR 136 (see NPDES permit Part
II(j)(4)). One of the methods currently approved, and applicable to the

Seabrook FES 9-13



expected range of residual oxidant in the station cooling waters, is the
amperometric titration method.

No single minimum detectable concentration for total residual oxidant is speci-
fied for the method, because many factors--such as analytical skill, recognition
of known interferences, and inherent limitations (e.g., temperature, sample
preservation techniques, and length of time between sample collection and
analysis)--determine the accuracy and precision of this and any other given
method.

NOAA-2: NOAA is concerned about apparent differences regarding the form of the
biocide to be used: Section 4.2.5, paragraph 4 indicates sodium hypochlorite
solution is to be used, whereas the NPDES permit states chlorine (page H-2).

There is no confusion between the DES and the preliminary draft NPDES permit in
terminology for chlorination. The permit restricts the biocide to only chlorine-
type compounds, while the applicant has chosen the specific chemical sodium
hypochlorite as the source of the chlorine.

NOAA-3: NOAA suggests that "chemicals added to discharge" listed in Table 4.3
should be included in the monitoring program.

The monitoring program for the preliminary draft NPDES permit is based on the
Steam Electric Power Generation Source Guidelines (EPA 1980) and the Water
Quality Criteria of the receiving water. The amount of chlorine being used is
controlled through limitations on the total residual oxidants. The acid and
caustic materials are controlled through pH limitations. No chemical in this
listing appears in the EPA list of 129 priority pollutants.

SAPL-2: The commentor questions why the limit for residual oxidant concentra-
tion for low-level chlorination (0.2 mg/i) is greater than the same limit for
shock chlorination (0.1 mg/i).

The staff recommendation of 0.1 mg/l of total residual oxidant is based on the
chlorination of one of the two Seabrook units at a time for 2 hours with a
total residual oxidant concentration of 0.2 mg/l from a single unit. This
unit discharge would then be diluted to 0.1 mg/l when the two units' discharges
were combined. Therefore, there is no change in chlorination discharge require-
ments: the discharge still must contain no more than 0.2 mg/l of total residual
oxidants. However, the staff recommendation for the duration of the chlorina-
tion cycle of 2 hours per unit has been changed to continue chlorination during
the appropriate seasons for mollusc control. This concept of mollusc control
has been recognized for controlling mussels and barnacles on the Atlantic Coast
in the proposed "Effluent Limitations Guidelines for Steam Electric Power Genera-
tion Point Source Category" (40 FR 200, p. 68328).

SAPL 3: Dr. Kaufmann feels the question of the possible natural concentration
of chlorine and bromine residues by marine organisms should be addressed if
continuous chlorination is to be considered. He feels it is especially impor-
tant to see if significant levels could build up anywhere in the human food
chain.
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Because of the high velocity of the discharge from the diffuser (15 fps), there
will be no resident organisms in the near field or jet region of the discharge
plume. The plume will not impinge upon the ocean floor and impact benthic
organisms. Therefore, any organism--either motile or nonmotile--will have short
transitory periods within the plume. The total residual oxidant level will be
reduced from the permitted 0.2 mg/l discharge concentration by a factor of 10
to 100 because the diffuser discharge has been designed to passively entrain
about 10 times its volume with cold ocean water, by the point at which it inter-
sects the surface and the ocean water thus entrained, in addition to providing,
dilution, will exert a chemical demand upon total residual oxidants present. It
is anticipated that the near-surface plume total residual oxidant concentration
level will be between 0.02 to 0.002 mg/l, well below the chronic toxicity levels
for most aquatic organisms. The operational biological monitoring program and
the chlorine minimization program will provide accurate data on the impact of
the chloriation on the aquatic community and the chemical concentration in the
discharge.

SAPL-4: Dr. Kaufmann notes what he believes to be an inconsistency between
Table 4.3 and the fifth paragraph in Section 5.3.1. Section 5.3.1 states that
848 lb/hr of equivalent chlorine will be injected continuously for at least
half the year, and perhaps all year. This continuous injection rate for even
half a year, with nothing at all during the other half, would total 3.7 x 106 lb
of equivalent chlorine. The estimate in Table 4.3 is only 5.5 x 105 lb.
Dr. Kaufmann also feels that chlorine injection should be stated in gallons of
6% sodium hypochlorite solution (ordinary household bleach) as well as in terms

.of equivalent pounds of chlorine. The proposal states that sodium hypochlorite
actually will be used (concentration unstated), and this is a much more familiar
substance to most of the public than is chlorine gas. Dr. Kaufmann thinks that
this chlorine usage should also be compared to the total current chlorine usage
in New Hampshire or some other surrounding region so that its effect on the
environment can more easily be assessed. He suggests that the continuous injec-
tion of sodium hypochlorite may result in a major change in the region's chlo-
rine use, and that the public should be notified in terms that can easily be
understood.

The value for chlorine usage given in DES Table 4.3 has been revised. The
annual chlorine usage value is 5.5 x 106 lb. The two values addressed in the
comment, 848 lb/hr in Section 5.3.1 and 5.5 x 106 lb/yr in Table 4.3, are not
inconsistent, because the first figure is a production rate for chlorine bio-
cide applicable to those time periods that the system is actually in use whereas
the second figure indicated the total amount of chlorine that is expected to be
used in a calendar year.

The comparison of the chlorine usage at Seabrook Station during operation with
other regional use of chlorine for such purposes as disinfection at municipal
wastewater treatment plants would yield little, if any, useful data because the
Seabrook offshore discharge cannot be compared to discharges at other locations
in New Hampshire.

SAPL-48: SAPL comments that the continuous low-level chlorination of the cir-
culatory water system proposed by the applicant in the NPDES permit application
is a matter of great concern, and questions what the booster dose oxidant con-
centrations will be.
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The applicant has stated in response to staff question 291.19 that the specific
shock or booster biocide doses have not been determined at this time. Indeed,
the need for such doses has not been precisely quantified, although these addi-
tional treatments are expected to be necessary for part of the year. However,
assumptions used for impact assessment purposes include (1) the assumption used
by the NRC and the EPA in the entrainment assessments that all organisms
extrained in the power plant cooling system are killed by mechanical, thermal,
or chemical shock, and (2) that no matter what chlorination regime is finally
employed at the site, residual oxidant concentration is limited to 0.2 mg/l at
the discharge diffuser before undergoing rapid mixing in the receiving waters.
Impact assessments for the Seabrook Station by the NRC and EPA have been based
on these assumptions. Also, the NPDS permit requires that a careful chlorine
minimization program be initiated by the licensee to reduce the chlorine con-
sumption to a minimum consistent with efficient operation of the facility. The
discharge limitation of total residual oxidants to 0.2 mg/l includes all con-
current chlorination programs: condenser intake water system, service water
system, and any condenser booster dosages for slime control. This 0.2 mg/l
limitation is applicable whether one unit or two units are operating. The
NPDES permit will be modified based on the results of the chlorine minimiza-
tion program upon the approval of the Regional Administrator and the Executive
Director.

SAPL-54: SAPL states that because studies on the application of biocides have
not been completed, the cost-benefit analysis is inadequate. SAPL contends
that the factors used do not reflect the impact of chlorine injection.

The staff assessed the likely impacts of biocide use at Seabrook Station and
has accounted for the anticipated impacts in the benefit-cost summary (Table 6.1).
(See also responses to SAPL-52 and SAPL-53 in Section 9.6.4.1.)

9.4.2.6 Power Transmission System

A-13: The applicant comments that the Tewksbury line shown on Figure 4.6 should
indicate "to Tewksbury" because the figure portrays only the portion of the line
in New Hampshire.

Figure 4.6 has been changed to show "to Tewksbury."

AC-I: The Advisory Council comments on the transmission lines.

See FHA-1 below and Appendix J for response.

FHA-1: Mr. Anderson suggests that the NRC participate in determining the
schedule for building the transmission lines and consider the impact of various
routes.

Comments were offered by the Advisory Council on Historic Preservation through
Mr. Jordan E. Tannenbaum. To answer the comments, it was necessary for the NRC
staff to meet with the staff of the Council. The letter documenting the meeting
of September 16, 1982 addresses the Council's comments and is reproduced in
Appendix J. This letter also appropriately addresses other similar comments
and is referred to several times throughout Chapter 9. See Appendix J for
further response.
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FHA-8: Mr. Anderson questions the applicant's compliance with a commitment in
the FES-CP regarding transmission line towers. Specifically, the applicant
used steel H-frame supports instead of wood H-frame supports.

From a reading of FES-CP Sections 3.8.4 and 4.5.1, it is apparent that the com-
mitment was to minimize the ground-level view of the transmission system by
using H-frame supports instead of large steel towers that had a higher profile.
At the time the FES-CP was published (December 1974), the conventional H-frame
design provided for these structures to be made of wood. Since that time, de-
signs have been developed that provide for these structures to be made of steel.
The applicant is in compliance with the basic commitment to use H-frames to
reduce transmission line visibility, but recognizes the question of construc-
tion materials and their potential environmental implications. Additional
information has been requested from the applicant, and an environmental assess-
ment will be made. There is no reason to believe at this time that this

assessment will cause the staff to alter its overall conclusions regarding the
envrionmental impact of the project.

FHA-9: Mr. Anderson comments on transmission line construction.

See FHA-1 and Appendix J for response.

SAPL-55: SAPL believes alteration of land for the plant and its associated
transmission lines has been significant and an assessment of the original pro-
posed impacts and actual impacts is necessary to provide a basis for the staff's
conclusions.

The staff assessed alteration of land for the plant and its transmission lines
in the FES-CP and concluded that alteration of land for the plant and its trans-
mission lines was an acceptable impact provided certain measures and controls
to limit adverse effects during construction were undertaken (FES-CP Section
4.5). The Commission's final decision covering the undertaking occurred with
the reinstatement of the Construction Permit on August 9, 1978 (it had been
issued initially on July 7, 1976). As noted in the DES, the staff assessed the
increased clearing requirements and concluded that they did not represent sig-
nificant changes from those impacts addressed in the FES-CP. Therefore, they
do not alter the staff's conclusions as outlined in the FES-CP (Sections 4.1,
4.3.2, and 4.5).

9.4.3 Project-Related Environmental Description

9.4.3.1 Land

FHA-2: Mr. Anderson requests that the applicant provide the staff with a com-
plete description of the land owned by the utility in the area outside the site
boundary and a statement as to its future use. He also comments that on about
11 acres owned by the utility, the applicant has built and is operating a stor-
age area for construction materials for Unit 2. This area is directly in the
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path of the transmission line right-of-way approved by the state and Federal
governments. The applicant has applied for state permission to change the
transmission route in the vicinity of the storage area.

As indicated in the DES, if any changes are made in alignments along NRC-
approved transmission corridors that would result in a significant adverse
impact that was not evaluated by the staff or that is significantly greater than
that which is evaluated in this statement, the applicant will be asked to pro-
vide proper notification of such activities to the staff for evaluation. The
staff has not been informed by the applicant of any changes in alignments along
the NRC-approved corridors except as noted in Section 4.2.6 of this statement.

9.4.3.2 Water Quality

9.4.3.2.1 Hydrologic Description

9.4.3.2.1.1 Surface Water

A-17: The applicant notes regarding Figure 4.7, Physiographic Relationship of
Seabrook Site to Hampton Harbor Estuary, that the highway designation shown as
State Highway 86 should be State Highway 286.

The change has been made.

A-18: The applicant recommends changes in wording in Section 4.3.2.1.1, in the
subsection on "Coastal Waters," paragraph 5, that would better describe the
coastal temperature regime.

The staff agrees with the applicant's revisions. See revised Section 4.3.2.1.1.

NOAA-4: NOAA comments that Figure 4.8 is confusing because the mean tempera-
tures in December and January do not "match up" with one another.

The difference in temperatures is accounted for-by the fact that the values
cited for December and January are average temperatures for two separate 30-day
periods.

9.4.3.3 Terrestrial and Aquatic Resources

9.4.3.3.1 Terrestrial Resources

A-19: In Section 4.3.3.1 the applicant corrects the spelling of Spartina, the
genus name of the local salt marsh grass.

The text has been changed to reflect this comment.

9.4.3.3.2 Aquatic Resources

A-20: In regard to item (3) in paragraph 3, the applicant suggests that it
would be more appropriate to say thermal backflushing may be used to "supple-
ment" continuous low-level chlorination rather than replace it.
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The text has been changed to reflect the proposed use of continuous low-level
chlorination.

A-21: The applicant corrected Table 4.5, footnote 2, to state that the infor-
mation is from RAI Table 291.2-2.

The change has been made.

ASNH-4: This section lists five "matters that remain to be disclosed and
assessed." ASNH particularly urges greater attention to items (1),(2),(3), and
(5). In Sections 4.3.3.2(3) and 5.3.1 the applicant proposed continuous low-
level chlorination of the cooling system (applied at the offstore intake struc-
tures) for biofouling control to replace thermal backflushing. ASNH feels that
the major change from backflushing to chlorination demands further investigation.

With respect to items (1), (2), and (5), the information in the FES represents
information updated from the FES-CP. The information is presented as indicated
in Section 4.3.3.2 and is judged by the staff to be complete.

Information and assessments on item (3) are in Sections 4.2.5, 5.3.1, and 5.5.2,
and are addressed in the NDPES permit (Appendix H).

Definitive information on the long-term effects of chlorination byproducts on
marine biota is not available for a large number of marine organisms. But be-
cause of the movement of the station discharge plume over time in response to
tidal, current, and weather phenomena, the nonconfining nature of the plume to
nonplanktonic organisms, and the relatively small volume of Gulf of Maine water
and planktonic food resources to be affected by the station, long-term exposures
and effects may not occur. Studies conducted for the NRC using seawater chlori-
nation byproduct exposures (cited in Section 5.3.1 of the FES) showed sublethal
effects in tested organisms (two of which are known from the Seabrook site)
during the exposure period (28 days) but recovery when the exposure was dis-
continued. The staff, therefore, does not expect adverse effects from exposure
to these byproducts from Seabrook Station operation. A chlorine minimization
program to reduce chlorine use to a minimum consistent with efficient operation
of the facility and biological monitoring of the communities adjacent to and
within the Hampton-Seabrook estuary are proposed for the station operational
phase in the NPDES permit.

With regard to item (5) and Section 4.3.5.1, ASNH recommends that information
provided on the Federal species (bald eagle, peregrine falcon) and state species
(marsh hawk, osprey, common tern, and purple martin) be included in the FES.

The text has been changed to reflect these comments.

NEC-19: NEC comments that the public is entitled to full disclosure of the
safety impacts of the applicant's biofouling program.

The reference to environmental impacts of biofouling control in FES Section
4.3.3.2 is meant to apply only to those potential impacts on receiving water
quality and aquatic biota resulting from application of chlorine biocide to the
circulating water and service water systems during normal station operation.
The phrase "safety-related aspects of biofouling control" refers to the design
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and the provisions for inspection and testing of safety-related systems, specif-
ically to the potential for other-than-normal or accident-conditions due to
blockage or flow restriction from the presence of biofouling organisms. This
subject has been addressed by the applicant's response to IE Bulletin No. 81-03
and will be addressed in the SER. The assessment of the potential environ-
mental impacts of station accidents is given in Section 5.9.4.

9.4.3.4 Meteorology

SAPL-33: Dr. Kaufmann criticizes the meteorological data given in the DES as
grossly insufficient.

The DES-OL provides a brief description of local meteorological conditions.
This description only modifies, where necessary, the description in the FES-CP.
The description in the DES is not meant to duplicate the more complete discus-
sion of local and regional meteorological conditions in both the ER-OL and the
FSAR. Rather, the description in the DES is meant to highlight those conditions
important to describing environmental impacts resulting from plant operation.

Extensive descriptions and summaries of meteorological data, both onsite and
regional, are presented in the ER and FSAR. These data are used to evaluate
environmental impacts. Wherever meteorological data are used in evaluations
presented in the DES, the data are appropriately identified as to the data and
models used and reference appropriate documents that provide additional infor-
mation and specific calculational methodologies. For example, atmospheric
dispersion conditions (relative concentration, x/Q, and relative deposition,
D/Q) used for site-specific dose assessment calculations are presented in
Appendix D of the DES. Also in Appendix D are descriptions of the data used
for the calculation of x/Q and D/Q values, the release characteristics assumed,
identification of the atmospheric dispersion model used for the calculations,
and a discussion of additional information to be incorporated into the FES.
References are made to appropriate regulatory guides and NUREG documents that
provide additional information on model considerations and calculational method-
ologies. The response to NEC-18 provides an elaboration of the anticipated
modifications to x/Q and D/Q values resulting from consideration of additional
information provided by the applicant. Such information would be included in
the FES even if the comment had not specifically requested it. The meteoro-
logical data set used for estimating doses from routine releases in the DES is
essentially the same data set used for the probabilistic assessment of severe
accidents.

9.4.3.5 Endangered and Threatened Species

9.4.3.5.1 Terrestrial

ASNH-4: ASNH recommends that the FES provide additional information on
endangered and threatened species.

See the response to ASNH-4 in Section 9.4.3.3.2 above.

9.4.3.5.2 Aquatic
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A-22: The applicant corrected the spelling of Piscataqua River in paragraph 2.

The change has been made.

9.4.3.6 Historic and Archeological Sites

A-23: In paragraph 2, the applicant corrected the spelling of Meshech.

The change has been made.

FHA-3: Mr. Anderson expresses concern about two proposed historic districts
in South Hampton along the path of the approved transmission corridor.

See Appendix J for response.

FHA-6: Mr. Anderson discusses a pending ruling on the eligibility of properties
in South Hampton for designation as historic sites; he suggests that the NRC
not limit its consideration to sites in the Federal Register (sic) but also
consider those designated by towns according to state law.

See Appendix J for response.

SPE-1: Mr. Robert L. Chiesa expresses concern about two historic districts
in South Hampton that are in the path of the transmission corridor as it is
presently approved.

See Appendix J for response.

9.4.3.7 Socioeconomic Characteristics

9.4.3.7.1 Permanent Population

A-24: The applicant recommends that the source of population projections
assumed should be given.

The source of the data is a report by the New Hampshire Office of State Planning,
"New Hampshire Population Projections for Counties and Municipalities," April
1981.

9.4.3.7.2 Transient Population

A-25: The applicant suggests that a listing of all assumptions made by the
NRC in assessing the transient population be included.

The'staff made the following assumptions:

o For the seasonal housing stock that is occupied during the off season,
the staff used a figure of 18% rather than the applicant's figure of 10%.

o The staff used a 50% factor for peak weekday usage for both lot and
onstreet parking spaces rather than the 40% factor used by the applicant.
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SAPL-36: SAPL finds it objectionable that there is no map showing the position
of the road network serving beaches relative to the position of the reactors.

The site-specific emergency measures, including specific evacuation routes,
will be reviewed in detail as a part of the staff's safety review. Although
reasonable estimates of evacuation parameters were necessary for the DES con-
sequence calculations, these estimates should not be construed as specific
recommendations for emergency planning.

9.4.3.7.4 Manufacturing and Industry

A-26: The applicant corrected the second line of Table 4.12 from USM, Bailey,
Div. to Emhart, Baily Div.

The change has been made.

9.4.4 References

A-27: The applicant suggests that to facilitate location of a specific refer-
ence, all references for the section should be organized alphabetically. In
addition, the reference shown as Savage and Goldbert should be Savage and
Goldberg.

References cited in Chapter 4 are in Section 4.4 under the heading "Other."
The listing in Section 4.4 entitled "Aquatic Biota and Marine Environment Sur-
veys" is the listing referred to in Section 4.3.3.2, under the subheading "Avail-
able Information on the Seabrook Site." The entries on this listing are not
refer~ences per se. To aid reader understanding, explanatory footnotes have been
added to Section 4.4.

The correction of the author's name has been made.

9.5 Environmental Consequences and Mitigating Actions

9.5.1 Resume

A-28: The applicant infers that Environmental Protection Plan (EPP) condi-
tions (3) and (4) given in paragraph 3 require reporting only to the cognizant
regulatory authority.

Section 5.5.2 summarizes the requirements for operational monitoring at Seabrook
Station. The EPP will include requirements for the reporting to NRC any occur-
rence of unusual or important events. The EPP also will require the reporting
to NRC violations of NPDES permit requirements. A copy of the notice provided
to the permitting agency will satisfy this EPP requirement.

IW-i: Regarding item (1) of paragraph 3, Mr. Whatley suggests that the NRC be
notified of any and all experiments affecting the environment; he also suggests
that such proposals should be made public to permit interested or affected
groups to offer their support or opposition.

As noted in Section 5.5.2, under the subheading "Monitoring," the Seabrook EPP
will require prompt reporting by the licensee of any important events that
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potentially could result in significant environmental impact causally related
to station operation. All reports environmental submitted to NRC are a matter
of public record.

IW-2: Regarding item (4), Mr. Whatley suggests that there should be a specific
list of environmental observations to be recorded and reported to NRC.

As noted in response to IW-1 above, the EPP will require reporting any import-
ant events that could result in significant environmental impact on terrestrial
and aquatic resources. Several of the items mentioned by Mr. Whatley in his
comment are of a socioeconomic nature and are beyond the scope of the EPP.

9.5.3 Water Use and Hydrologic Impacts

9.5.3.1 Water Quality

A-29: The applicant feels that paragraph 6 should be clarified to note that the
8T-minute transit time from the intakes to the intake transition structure is
based on one-unit operation. With two units operating, the transit time to the
intake transition structure is reduced to approximately 44 minutes.

The text of Section 5.3.1 has been rewritten to reflect expected residual oxi-
dant concentration reductions for both one- and two-unit operating conditions.

A-30: The applicant notes that the 42-minute travel time from the discharge
transition structure to the station diffuser given in paragraph 7 is based on
two-unit operation.

The text of Section 5.3.1 has been revised to indicate the cooling water travel
times between the discharge transition structure and the station diffuser for
both one- and two-unit operation.

A-31: The applicant corrects the reference in paragraph 10 to the DES section
tha-t discusses the cooling system to Section 4.2.3. Also, the applicant cor-
rects the spelling of Normandeau Associates.

These corrections have been made.

A-32: Two references, Mattice and Zittel 1976 and Gibson et al. 1981, do not
appear in Section 5.14.

The first reference cited in the comment has been added to Section 5.14. The
citation of the second has been clarified to read NUREG/CR-1297.

ASNH-4: ASNH feels that the major change from backflushing to chlorination
demands further investigation.

See the response to ASNH-4 in Section 9.4.3.3.2.

CLF-2: CLF suggests a citation is needed to confirm the scientific basis for
the statement in paragraph 5: "With an initial concentration of 2 mg/l total
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residual oxidant...mussel setting is not likely to occur in the station intake
piping."

Sources for this statement include

"Mussel Fouling and Use of Exomotive Chlorination"; W. G. James; in
Chemistry and Industry, Vol. 1, pp. 994-996, 1967.

"Chlorine and Sodium Pentachlorophenate as Fouling Preventives in Sea-Water
Conduits"; H. J. Turner et al.; in Industrial Engineering Chemical, Vol. 40,
p. 450, 1948.

Also, these studies are cited in

"Review of Open Literature of Effects of Chlorine on Aquatic Organisms";
Electric Power Research Institute (EPRI), EA-1491, Project 877; 1980

"Assessment of the Effects of Chlorinated Seawater from Power Plants on
Aquatic Organisms"; Industrial Environmental Research Lab, NC, TRW, Inc.;
prepared for EPA, EPA Report 600/7-78-221, 1978.

CLF-3: CLF also comments that the applicant omitted a description of how the
sodium hypochlorite held onsite will be stored and handled without adverse
environmental or occupational effects.

The subject of hazardous materials handling, storage, and safety is considered
in the SER for the Seabrook plant (NUREG-0096), to be published in January 1983.

NOAA-5: NOAA quotes paragraph 3, first sentence ("the addition...") and suggests
that initial studies should be done on the effects of chlorination (at several
levels) on waters that are to be used for cooling, as a function of season,
temperature, ammonia content, pH, etc. The resulting data could then be used
*to answer the questions and points raised (about the kind and amounts of chlori-
nation products), obviating the need to extrapolate other data.

The statement presented on page 5-2 of the DES remains valid. As indicated in
the remainder of the text of Section 5.3.1, there is sufficient information on
the active oxidant species responsible for acute effects in natural waters so
the staff can reasonably conclude that unacceptable adverse impacts are not to
be expected from the described biocide use at Seabrook Station. Requirements
for an operational phase chlorine minimization program and biological community
monitoring have been proposed; these programs would detect adverse effects or
identify other needs for mitigative action.

The use and control of chlorine as a biofouling agent is in accordance with the
Steam Electric Power Generation Source Guidelines and its supporting Develop-
ment Document for Effluent Limitations Guidelines and Standards for the Steam
Electric Point Source Category (EPA 1980). The Chlorine Minimization Program
will empirically explore the unique combination of biological fouling organisms,
water characteristics, and types of equipment at Seabrook Station. The program
will last a minimum of 10 months to cover seasonality problems.
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NOAA-6: NOAA suggests a study similar to that described in NOAA-5 above could
be used to provide "a more precise estimate" of residual oxidant concentration.

See paragraph 1 of the response to NOAA-5 above in conjunction with response
below.

The Chlorine Minimization Program proposed by the NPDES permit will provide
"the precise" measurements of the total residual oxidants in the discharge under
actual operating conditions as well as the amount of sodium hypochlorite that
was used because only estimates can now be made.

NOAA-8: NOAA addresses the general subject of the environmental impact of
adding chlorine to the station cooling water and suggests that additional
studies be done to provide data for assessing the environmental impact of the
chlorine additions. The comments include a note that the monitoring program
should-cover chemicals added to the discharge.

The monitoring parameters and the effluent limitations are in accordance with
the Steam Electric Power Generation Source Guidelines and the water quality
requirements of the receiving waters. The NPDES permit may be modified based
upon the results of the Chlorine Minimization Program upon approval by the
Regional Administrator and the Executive Director.

SAPt-4: Dr. Kaufmann notes what he believes to be an inconsistency between
Table 4.3 in Section 4.2.5 and the fifth paragraph in Section 5.3.1.

See SAPL-4 in Section 9.4.2.5.

SAPL-61: SAPL refers to the applicant's ER-OL Sections 5.1.3 and 5.1.4. The
comment concerns the use of chlorine injection (rather than backflushing) and
its effects on the environment and states that this factor should be reassessed.

See the response to SAPL-59 above.

SAPL-64: SAPL comments regarding requirements for continual monitoring of
continuous chlorine injection.

Changes in facility design, operation, or expected impact that have occurred or
become known since the close of the CP proceeding are reassessed, and, if neces-
sary, revised at the OL stage. Since the issuance of the Seabrook CP, the
authority for establishment of limits, monitoring requirements, and reporting
requirements has been more clearly defined by the courts. The authority for
the establishment of monitoring frequency for chlorine use at Seabrook Station
has been shown to be with EPA, through the NPDES permit procedure. The pre-
liminary draft NPDES permit (Appendix H) proposes that the monitoring frequency
be established after the chlorination minimization program results are considered.

SAPL-65: SAPL feels there should be a reevaluation of impacts because the
impacts assessed at the CP stage were the result of intermittent chlorine
injection, not continual.

These impacts have been reassessed. See Sections 5.3.1 and 5.5.
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SAPL-88: SAPL believes the continuous chlorine proposal should also generate a
specific proposal for continuous chlorine monitoring.

See the responses to SAPL-64.

SAPL-89: SAPL states that the applicant should cease operations until a con-
tinuous chlorine monitoring program is formulated and until a revised set of
standards for Table S-3 (Table 5.12) is provided.

See the responses to SAPL-64 in Section 9.5.3.1 and SAPL-87 in Section 9.5.10.

9.5.3.2 Hydrologic Alterations and Floodplain Effects

CLF-4: CLF asks that a detailed probabilistic assessment of severe flood and
storm conditions be incorporated in the FES, together with an assessment of the
degree of damage to the site and station under such conditions.

The hydrologic safety of the site from the effects of severe flooding is
developed as part of the staff's safety review in accordance with Standard
Review Plan Section 2.4. The results of the staff's analysis will be pre-
sented in the SER.

The safety of the Seabrook facility was analyzed for a deterministic design-
basis flood, which the staff concludes there is virtually no probability of
exceeding. The analysis presented in the FES, however, is not for the purposes
of determining plant safety, but is presented to comply with Executive Order
11988. This Order has been interpreted by the staff to mean only.that the
environmental effects of the presence and operation of the plant on the 100-
year floodplain be taken into account.

SAPL-50: SAPL comments that licensing of the plant should await data on floods
specific to the town of Seabrook.

The staff has high confidence in its estimate that the 100-year flood at the
site would be conservatively predicted by the stated flood. The staff does
not, therefore, consider that licensing of the plant should be delayed until a
study of the flood at Seabrook is completed.

SAPL-56: SAPL comments on the staff statement that the only direct effect of
the construction on the floodplain is the removal of a small amount of habitat
below the 10-ft contour, as shown on Figure 5.1. SAPL suggests this should be
verified and the potential of that area to erode or be impacted in the future
should be assessed.

The staff does not know what the commentor means by "should be checked for
verification." The site should not cause additional erosion of the surrounding
land. The site is protected on its borders with the marsh by rip-rapped revet-
ments, reinforced concrete seawalls, and steel sheet pile bulkheads. The relief
of the area is slight, and not especially prone to erosion from heavy rainfall.
Furthermore, rather than running over land, precipitation runoff is collected
in the holding basin before being discharged to the Browns River.
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9.5.4 Air Quality

CLF-5: CLF feels the environmental impact of operating the auxiliary boilers
and diesel generators has not been assessed sufficiently.

Because the Seabrook facility is a nuclear power plant, use of auxiliary boilers
and diesel generators, which burn fuel oil, will be minimal. In the response
to request for additional information (RAI) Item 451.03(ER), the applicant has
estimated that there will be a total of 80 days per year combined operation for
the two auxiliary boilers which are to be used to provide steam for heat and
process work during nuclear unit refueling or maintenance. The diesel genera-
tors are to be used only during emergencies, and the applicant has estimated
that online testing will consist of operating each generator once per month for
3 hours. The applicant has also estimated that there will be 53 hours of diesel
operation during each unit refueling. Both auxiliary boilers and diesel genera-
tors are expected to use No. 2 low sulphur (0.3%) fuel oil. Boiler and diesel
characteristics and emission factors are presented by the applicant in the
response to RAI 451.03(ER). Based on this information, the staff agrees with
the applicant that operation of the auxiliary boilers and diesel generators
according to the anticipated schedule of operation should not have a signifi-
cant impact on air quality in the vicinity of the plant. Estimates of how time
in use would increase over the lifetime of the plant would be purely specula-
tive at this time. If the use of the auxiliary boilers and diesel generators
is increased significantly, the air quality impacts should be re-assessed.

9.5.5 Terrestrial and Aquatic Resources

9.5.5.1 Terrestrial Resources

SAPL-57: SAPL comments that the claim of no impact (adverse or not) on ter-
restrial resources from operating the Seabrook Station is arguable, and believes
the real issue is how severe the degree of adverse impact is.

The staff addres-sed the issues of impacts on terrestrial resources from oper-
ating the Seabrook Station in the FES-CP (Section 5.5.1.1). Alternative modes
of operation and resultant impacts were discussed in Section 9 of the FES-CP.
The staff in its preparation of the DES-OL reassessed potential operational im-
pacts at the Seabrook Station and concluded that impacts to terrestrial resources
associated with the operation of the Seabrook Station would be minimal and,
therefore, acceptable.

9.5.5.1.2 Transmission System

A-33: The applicant is concerned about NRC's understanding with regard to the
use of herbicides in watershed areas. The applicant avoids direct spraying in
wetlands and spraying of watershed areas that drain into reservoirs used for
public water supplies. However, in a strict sense, all high ground is some
sort of watershed; the water draining from it goes ultimately into some water
course or pond, lake, etc., yet the applicant does use herbicides on dry ground
rights-of-way. The applicant assumes that NRC shares its pragmatic interpreta-
tion of this point.

Seabrook FES 9-27



The applicant is correct in the interpretation of the staff's understanding of
the use of herbicides in watershed areas.

ASNH-5: ASNH has been following the issue of the environmental and health
effects of high-voltage transmission lines, which is receiving close attention
in the hearings on the proposed Hydro/Quebec power line. ASNH urges the staff
to review the data submitted in this case.

See the response to SPE-4 through -10, below.

CHG-1: Mr. Goldstein criticizes paragraph 3: "Research data on the potential
biological effects.... "

The staff's assessment in the DES does not rely solely on EPRI data. The EPRI
research efforts have been published (Kavet, 1982).

A discussion of the extensive Federal research effort funded by DOE and coordi-
nated with all concerned Federal agencies, including NRC, is discussed in the
response to SPE-4 through -10. The DOE effort is an attempt to simulate previous
findings, but with precise documentation of the electric field environment with-
in the test facilities and without artifacts. As noted in the DES, biological
effects have been observed. Those Federal agencies empowered to regulate non-
ionizing radiation health effects (EPA and OSHA) have not issued design criteria
or standards relating to electric fields generated from 60-Hz power transmission
systems. The NRC staff has reviewed the literature and presents its conclusions
in this environmental statement.

CLF-6: CLF is concerned with adverse health effects as a result of transmis-
sion lines.

See the response to SPE-4 through -10, below.

FHA-4: Mr. Anderson is concerned with the effect the appearance and the noise
the transmission lines would have on the historical sites of South Hampton.

See Appendix J for repsonse.

FHA-5: Mr. Anderson is also concerned about people near the maximum edge of
right of way receiving long-term, constant exposure. He suggests that an alter-
native is placing the lines underground in certain sensitive areas.

See the response to SPE-4 through -10 below.

SAPL-66: SAPL is concerned about the effects the transmission lines may have
on unresolved archeological or historical issues.

See Appendix J for response.

SH-2: Mr. Bryant, Ms. Verge, and Mr. Shivik of the Office of Selectmen, 'South
Hampton, New Hampshire are concerned about the effect the transmission lines
will have on South Hampton.

See Appendix J for response.
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SH-3: The Selectmen feel that their concerns relating to transmission lines
have not been recognized.

See Appendix J for response.

SPE-2: SPE is concerned about the aesthetic effects that the transmission lines
would have on the small New Hampshire town.

See Appendix J for response.

SPE-4 through -10: Mr. Chiesa is also concerned about the effects of electric
and magnetic fields on humans.

Numerous biological and engineering studies have been reported in the litera-
ture by groups in the United States, Russia, Germany, Italy, and Spain con-
cerning human and animal exposures to electric fields from transmission lines
(EPRI 1975 and 1979). Many of these biological studies, some of which have
been cited in the SPE comments, were flawed by improper or untraceable electric
field characteristics, which resulted in an uncertainty about the specific
electric environment producing reported effects. Because of these problems and
growing concern and public awareness about the possible effects of exposure to
high-voltage transmission line electric and magnetic fields, the Federal govern-
ment, in 1975, initiated an electric fields bio-effects research program. Co-
ordination of this government research and exchange of information concerning
the effects of electric fields associated with transmission systems became the
responsibility of the Interagency Advisory Committee on Electric Fields Effects.
The NRC staff has actively served on this committee since its inception. The
initial purpose of Federally sponsored research was to determine what effects
could be measured by careful scientific procedures. To the maximum extent pos-
sible, all projects stressed the need for interdisciplinary research to guarantee
that the effects found could be scientifically defended (Bulawka et al., 1982).
Data collected from these research efforts were summarized by the staff in
Section 5.5.1.2 of the DES. As briefly outlined in the DES, the data indicate
that animal exposure to electric fields is not totally without effect. Some
subtle changes in physiological systems have occurred in test animals as a
result of exposures to 60-Hz electric fields (ibid). The significance to human
health and safety, if any, is yet to be determined. The data do suggest

o Possible involvement of the nervous system

o Changes at the cellular membrane level

To date, the end product of the Federally sponsored research program, a hazard
assessment, awaits the ongoing development and definition of threshold levels
and the mathematical correlations needed to relate animal exposure conditions
to humans so the animal study data can be used accurately. Because this essen-
tial research has not been completed, neither the staff nor the lead Federal
agencies (EPA and OSHA) have been able to completely assess the health risks of
electric fields. Consequently, design criteria and exposure standards, if
appropriate, have not been determined. Based upon the foregoing analysis, the
staff concludes that its assessment in the DES remains valid.
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9.5.6 Endangered and Threatened Species

SAPL-62: SAPL criticizes the staff for not considering information requested
and received from the Fish and Wildlife Service, Department of the Interior,
Concord, NH office, concerning endangered and threatened species.

The staff did consider the FWS comments on the potential problems of electrocu-
tion of raptors such as the bald eagle and perigrine falcon; this assessment
appears in Section 5.5.1.2 of the DES.

The reference to information on endangered species in Section 5.5.1.1 should
read "Section 4.3.5.1." The text has been corrected to reflect this comment.
As indicated in Section 4.3.5.1, the two plant species proposed for listing
under the Endangered Species Act have not been observed at the Seabrook site.
The staff reviewed the known locations for these species as outlined in Appen-
dix G and concluded that the proposed transmission facilities would not be
constructed in areas where these plants are known to occur.

9.5.7 Historic and Archeological Sites

SH-1: The Selectmen, Mr. Bryant, Ms. Verge, and Mr. Shivik, comment on the
Tmpact of overhead power transmission lines on the historic area and environ-
ment of the Town of Seabrook.

See Appendix J for response.

SPE-3: Mr. Chiesa states that no mention was made of the Indian Ground Hill,
which is a potential archeological site in the path of the transmission lines.

See Appendix J for response.

9.5.8 Socioeconomic

9.5.8.1 Local Economy

CLF-7: CLF comments that no justification is given for the statement: "...few
positions would attract people from beyond the local employment area..." in
Section 5.8.1, paragraph 2. However, in Section 5.8.4, the staff says: "The
staff also assumed that of the 430 workers relocating to work at the Seabrook
site...."

The sentence cited in Section 5.8.1 refers to indirect and induced employment,
not direct employment. The reference in Section 5.8.4 is to direct employment.
Therefore, no contradiction exists in the text.

9.5.8.2 Tax Benefits

SAPL-68: SAPL comments that the applicant has applied for tax-exempt status
for those "pollution control" devices the applicant claims qualify for property
tax exemptions. If the exemption is granted, this will have a negative effect
on the Towns of Seabrook and Hampton.
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Exemption from local taxes for "pollution control" devices (i.e., cooling towers)
could reduce tax revenues to the local jurisdiction. However, this exemption
would reduce potential increased payments; it would not have a negative effect
(i.e., decrease present payments) as claimed.

9.5.8.3 Effects of Operating the Seabrook Station on the Local Economy

CLF-8: CLF requests that Sectioti 5.8.3 of the DES be subtantially reworked.
CLF feels the NRC shows bias and requests an impartial review.

The staff has no basis to conclude that tourism and recreation would be adversely
affected because the development and presence of the Seabrook facility has been
controversial. The numbers of those who felt that the nuclear plant may have
had an effect were not quantified in the text because they were in a minority.
An update of the staff's original study concluded that "no one" felt that the
proximity of an operating nuclear plant had any impact on local recreation and
tourism. The staff recognizes that there may possibly be a small number of
individuals who believe the plant would have an adverse impact on tourism and
recreation, but during the survey no such persons were identified.

CLF-9: CLF notes an apparent discrepancy in statements about the effects Sea-
brook will have on fish activity.

The statement in DES Section 5.8.2 (page 5-15) that the cooling system discharge
resulted in increased fishing activity is an excerpt from the testimony of
Bykoski et al. (1978). The nuclear power plants cited by respondents in the
survey conducted by Bykoski et al. were D.C. Cook and Zion on Lake Michigan,
Brunswick on the Cape Fear estuary, Maine Yankee on Montsweag Bay, and Haddam
Neck on the Connecticut River. The power plants that have contributed to sig-
nificantly improved local fishing are Cook, Zion, and Haddam Neck, which have
large surface thermal plumes. Other nuclear plants on the northeast coast that
have created improved fishing as a result of their thermal effluents are Mill-
stone and Pilgrim, which utilize shoreline discharges with surface plumes.

The thermal effluent at Seabrook will be cooled rapidly by the submerged multi-
port diffuser in the Gulf of Maine. Fish attraction to the effluent plume
should be minimal because of the rapid cooling and probably will not result in
significantly improved fishing, as has occurred at the power plants noted above.
The statement in DES Section 5.3.1 (page 5-5) that fish can avoid low concentra-
tions of residual oxidants is correct, as shown by the research report cited
there. The effluent from Seabrook Station is not expected to contain harmful
concentrations of residual oxidants; thus the thermal component could result
in some minimal amount of fish attraction during cool seasons. Thermal plume
effects and fish attraction were assessed during the NRC and EPA proceedings
noted in Section 5.5.2. Monitoring of the aquatic environment near Seabrook,
as required by the NPDES permit, will include sampling of fishes in the vicinity
of the thermal effluent plume.

FHA-7: Mr. Anderson is concerned about the socioeconomic impact of the overhead
transmission lines.

This issue was resolved at the construction permit stage and, because the over-
head lines have not changed, this issue remains closed.
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NEC-25: NEC feels there should be a discussion on the accident at Three Mile
Island and its potential effect on the attitude of tourists toward the Seabrook
facility.

See the response to SAPL-47 below.

SAPL-47: SAPL criticizes the analysis of the socioencomic impacts of operating
Seabrook Station.

Page 5-15 of the DES indicates that the staff's original study was updated
during May/June 1978 and during February 1981. This 1981 study was done by
staff at the Oak Ridge National Laboratory and replicates the earlier efforts.

SAPL-67: SAPL comments on the effects Seabrook Station will have on the local
economy. SAPL questions the amount of "increased spending" that will be induced
by the facility.

The applicant estimated that 3 to 5% of those who would be employed at the
Seabrook plant would live in the Town of Seabrook, while the rest would live in
eastern Rockingham County and southeastern Stafford County. The staff does not
maintain that consumer spending will have a significant impact on the economy;
the staff, however, does maintain that any increase in consumer spending will
have a beneficial effect on the local economy.

SAPL-69: SAPL is concerned with the effects of operating the station on the
local economy as related to tourism.

The evidence available to the staff is not conclusive with respect to future
behavior of people who use the New Hampshire beaches. However, based on the
evidence that is available, the staff concluded that large losses to beach
attendance or to the economy should not occur. Under such circumstances the
costs to society would be small in comparison to the benefits derived from
plant operation. See also the responses to ,SAPL-47 and CLF-1O.

9.5.8.4 Settlement Patterns

IW-3: Mr. Whatley quotes the DES "...the staff assumed that all security guards
and one-half of the administrative and support positions would be filled by non-
movers or by spouses of movers." He questions where anyone with any administra-
tive qualifications available for employment could be found locally. He feels
a more realistic projection is that 669 new workers and their families would
move into the area, rendering such local public facilities as police, hospitals,
and schools inadequate.

The staff's analysis of settlement patterns in Section 5.8.4 is based on the
latest research findings available and on conservative assumptions.

SAPL-71: SAPL believes the two assumptions made by the staff ((1) that 76%
growth is due to inmoving operating workers, and (2) that inmovers will settle
in New Hampshire towns near the site) are invalid.

The staff does not assume that new construction will hold Seabrook construction
workers in the area once the two units are operational. Section 4.3.7.1 indi-
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cates growth based on state population projections available to the staff.
Although Boston is within commuting distance of the site, the cost of living in
New Hampshire is lower than in the Boston area and would give a significant
advantage to New Hampshire as a residential location for inmoving plant operators.

9.5.9 Radiological Impacts

9.5.9.2 Operational Overview

A-34: The applicant wishes to clarify that revised dose calculations will be
performed, but that they will be based on the annual land census mentioned ear-
lier in paragraph 7. The applicant also recommends the deletion of the phrase
"...as use of the land surrounding the site boundary changes..." and replacing
it with: "Based on the annual land census...."

The text of the FES has been revised to reflect these comments.

CLF-11: CLF comments that in the second paragraph an incorrect reference is
made to Section 4.2.5. It should read Section 4.2.4.

The text has been revised to reflect this comment.

CLF-12: CLF comments that management of solid and liquid radioactive wastes is
not considered. CLF suggests descriptions are needed of types of onsite storage
facilities, their capacities, types and amounts of radioactive wastes generated,
handling and shipping facilities, and final disposal sites.

A discussion of solid and liquid radioactive wastes systems will be in the Sea-
brook SER, which is in preparation.

CLF-13: CLF criticizes the fact that no mention was made of scheduling criteria
for releases of airborne or waterborne radioactive effluents.

In establishing the Technical Specification limits for the Seabrook Station,
the NRC staff took into consideration the fluctuations in atmospheric condi-
tions and the oceanic dispersion characteristics. The environmental data that
are used in the analyses in the DES also take into consideration fluctuations
in dispersion in the environment.

CLF-14: CLF comments that the NRC may be attempting to minimize concern about
radiation effects through semantic rather than substantive demonstrations. CLF
asks that the sentence in Section 5.9.2, paragraph 2, "Radioisotopes in the
facility's effluents..." be stricken from the description of radiological-
exposure pathways.

The staff does not feel that the CLF interpretation of the referenced paragraph
is valid, and, therefore, the staff has not deleted the statement from the FES.

CLF-15: CLF states that the operational monitoring program is described, but
no provisions are cited for the prompt reporting of releases of unexpectedly
high levels of radioactivity.
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The purpose of the operational offsite radiological monitoring program is to
provide data on measurable levels of radiation and radioactive materials in the
site environs in accordance with 10 CFR 20 and 50. It also assists and provides
backup support to the effluent monitoring program recommended in Regulatory
Guide 1.21, "Measuring, Evaluating, and Reporting Radioactivity in Solid Wastes
and Releases of Radioactive Materials in Liquid and Gaseous Effluents from
Light-Water-Cooled Nuclear Power Plants."

The provisions for notification of offsite local and state agencies because of
the releases of unexpectedly high levels of radioactivity as described by the
comment would be in the site's emergency plan and should not be part of the
routine operational monitoring program. However, the Radiological Effluent
Technical Specifications that will be issued as part of the Seabrook operating
license will specify release limits and reporting requirements as conditions
for operating. If these limits are exceeded, the utility must follow specified
procedures for notifying the NRC.

DLH-1: Dr. Herzberg, commenting on behalf of SAPL, quotes Section 5.9.2, para-
graph 2, which describes "...the development of a program that will be imple-
mented at the facility to contain and control all radioactive emissions and
effluents." He states that, on the basis of Table 5.6, which is supposed to
represent a portion of this program, the monitoring program appears quite sketchy.

10 CFR 20 and 50 require that radiological environmental monitoring programs be
established to provide data on measurable levels of radiation and radioactive
materials in the site environs. In addition, Appendix I to 10 CFR 50 requires
that the relationship between quantities of radioactive material released in
effluents during normal operation, including anticipated operational occurrences,
and resultant radiation doses to individuals from principal pathways of exposure
be evaluated. These programs will be conducted to verify the effectiveness of
inplant measures used for controlling the release of radioactive materials.
Surveillance will be established to identify changes in the use of unrestricted
areas (e.g., for agricultural purposes) to provide a basis for modifications
in the monitoring programs for evaluating doses to individuals from principal
pathways of exposure.

The Radiological Assessment Branch Technical Position (BTP), "An Acceptable
Radiological Environmental Monitoring Program" (Revision 1, November 1979),
provides an acceptable basis for the design of programs to monitor levels of
radiation and radioactivity in the station environs. It is in relation to the
criteria contained in this BTP that the staff reviewed in detail the information
in Table 5.6. The staff will incorporate the specifics of the required monitor-
ing program into the Operating License Radiological Effluent Technical
Specifications.

9.5.9.3 Radiological Impacts from Routine Operations

9.5.9.3.1 Radiation Exposure Pathways: Dose Commitments

IW-4: Mr. Whatley quotes, paragraph 1, line 3 ("When an individual is exposed
through one of these pathways...") and comments that, on this premise, radiation
exposures are treated as individual cases.
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Section 5.9.3.1 discusses in general terms the philosophy used to calculate a
dose to an individual. It does not say that radiation exposures are treated as
individual cases, as is stated by the commentor. What it illustrates is that,
although there are a number of possible exposure pathways to humans, the dose
to an individual is calculated based on the "real" pathways existing around a
particular site.

IW-5: Mr. Whatley comments that Section 5.9.3.1, paragraph 1, line 8 implies
that the annual dose in 1 year will be divided by 50 and that the chronic and
acute exposures will have the same effect.

The 50-year dose commitment is the integrated population dose for 50 years;
that is, it represents the sum of the annual population doses for a total of
50 years. It is not the dose for 1 year divided by 50, as is stated by this
commentor.

IW-6: Mr. Whatley refers to Section 5.9.3.1, paragraph 1, line 12: "However,
with few exceptions, most of the internal dose commitment for each nuclide is
given during the first few years ..... " He comments that it is not the first few
years that matter; it is the dose-time ratio at first exposure that is important.

The comment refers to the discussion of the 50-year dose commitment. The par-
ticular statement referenced refers to the fact that the majority of the internal
dose commitment is received during the first few years after exposure. This
occurs because of the turnover of the nuclide in the body as a result of physio-
logical processes and radioactive decay. Therefore the dose contributions
received from the later years of the 50-year time period are negligible in
comparison to those received during the first few years after exposure.

IW-7: Mr. Whatley criticizes the statement in Section 5.9.3.1, paragraph 2,
line 2, about "routine releases."

Releases of gaseous and liquid radioactive materials under normal operating
conditions (incl-uding anticipated operational occurrences) are required to be
at or below limits specified in Appendix I to 10 CFR 50, as noted in Sec-
tion 5.9. The goal of these regulations is to maintain exposure to the members
of the public subject to maximum exposure to a very small fraction of the natural
background dose or the dose limits specified in 10 CFR 20, as consistent with
considerations of the health and safety of the public. Implementation of these
regulations requires that calculations of potential doses to humans be performed,
and, in so doing, the bioaccumulation, or concentration, of radionuclides in
farm products is taken into consideration. At the extremely low levels of
radioactivity specified as design objectives by the 10 CFR 50 regulations
(actual Seabrook releases are projected to result in doses well below these
limits, as described in Appendix D), the effects on farm produce and animals
are negligible. These products are monitored, as described in Section 5.9.3.4,
to ascertain the levels of radioactivity that may accumulate in them and to
ensure that these levels are consistent with values obtained in the radioactive
effluent monitoring program of the plant. Experience at operating facilities
has shown that measured levels of radioactivity in these media are generally
not distinguishable from background radiation levels that result from natural
radiation in the environment.
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IW-8: Mr. Whatley also believes it is not correct to consider the Atlantic
Ocean large enough to be in invulnerable to pollution damage.

The statement in the DES referred to in the comment addresses the fact that
there is no direct drinking water pathway within an 80-km (50-mile) radius of
the Seabrook Station. This is true because the liquid effluents are discharged
into the Atlantic Ocean (a saltwater system). Appendix B addresses the method-
ology used in calculating the effect of tritium on the world's oceans.

The primary pathway of exposure to an individual from liquid effluent releases
is th& result of the consumption of fish, not seaweed. Appendix D discusses
what the potential dose would be from the fish pathway. If seaweed were har-
vested routinely for a food crop around the Seabrook Station, the time for
harvesting and preparing the seaweed would be sufficiently longer than the time
necessary for the iodine to decay; thus the dose would be negligible.

IW-9: Mr. Whatley also criticizes Section 5.9.3.1, paragraph 4 (which states,
"Calculations of the effects for most pathways are limited to a radius of 80 km
(50 miles)...") for using "experience" and "calculation" to mean the same thing,
and for being self-contradicting (the end of the paragraph contradicting what
was said at the beginning).

The paragraph referenced in the comment actually addresses the fact that past
experience has shown that all dose commitments (>1.0 mrem/yr) for radioactive
effluents are accounted for within a radius of 80 km from the plant. This
experience is based on numerous calculations and actual measurements done
throughout the industry. The last statement of the paragraph is addressing the
fact that there are limitations with the mathematical models used at distances
greater than 80 km. Some of these limitations are based on the fact that at
those distances, it is difficult, if not impossible, to determine what the
source of exposure was (i.e., natural background or a plant effluent).

SAPL-18: Dr. Najarian comments that doses of radiation to the general public
beyond 80 km from the plant are ignored because the dose rates under normal
operation are presumed to be less than 1 millirem per year, as stated in
Section 5.9.3.1, paragraph 9. He is concerned about effects of 10,000 future
plants around the world.

Maximum individual doses occur within a few kilometers of a facility (see, for
example, Table D.3), and the doses to the general public under normal operation
decrease with distance from the reactor (less than 1 millirem per year beyond
80 km). It is impossible for an individual to receive the maximum exposure
from two or more nuclear reactor sites simultaneously because of the distance
between the sites. The minimum separation between the Seabrook facility and
the four nearest facilities (namely, Pilgrim, Vermont Yankee, Yankee Rowe, and
Maine Yankee) is greater than 100 km in all cases. The sum of the average
individual doses to the general public from these facilities is less than
0.5 mrem. This may be compared to Appendix I design objectives of 5 mrems per
year per unit for gaseous pathways and 3 mrems per year per unit for liquid
pathways, or to the 40 CFR 190 limit for total body exposure of 25 mrems per
year from all fuel cycle facility contributions (radon and its daughters
excepted). Therefore, the cumulative contribution to the dose to the general
public from these reactors, including Seabrook, is negligible under normal
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operating conditions (including anticipated operational occurrences), based on
the average doses as discussed in the preceding paragraph. The health effects
associated with this negligible cumulative dose contribution will not signifi-
cantly increase the health effects estimated by the staff for operation of
Seabrook plant.

SAPL-31: SAPL objects to the way in which the individual dose commitment is
calculated in Section 5.9.3.1, paragraph 1, line 7.

The doses calculated are the annual dose commitment to an individual. The annual
dose commitment is calculated to be the total dose that would be received over
a 50-year period, following the intake of radioactivity for 1 year under condi-
tions existing 20 years after the station begins operation. Calculations based
on the 20th year--or mid-point of station operation--represent an average expo-
sure over the life of the plant. To calculate the lifetime dose, multiply the
annual -values presented by the number of years of station operation.

9.5.9.3.1.1 Occupational Radiation Exposure for Pressurized Water Reactors
(PWRs)

CLF-16: CLF feels this section lacks sexual statistics that could aid in more
precise evaluation of the occupational risk of radiation exposure. CLF feels
that to weight the occupational risk of excess exposure, the range and distribu-
tion of exposure values must be examined.

10 CFR 20.101, "Radiation Dose Standards for Individuals in Restricted Areas,"
provides the basis for the limits for exposure to occupational workers. Part (a)
of this regulation states that during any calendar quarter the total occupa-
tional dose to the whole body shall not exceed 3 rems. However, if the employer
establishes a dose history profile (Form NRC-4) for an individual, the dose to
the whole body, when added to the accumulated occupational dose to the whole
body, shall not exceed 5(N-18) rems where "N" equals the individual's age in
years at his/her last birthday. The staff has derived the 0.8 rem per worker
per year value based on 11 years of operational experience at nuclear power
plants throughout the country. (The documentation is in NUREG-0713, Volume 1.)

'Based on these statistics, the staff feel that this value is representative for
the entire industry and, therefore, the risk calculated on the basis of this
value is representative of the risk to the worker.

CLF-17: CLF feels that the information compiled in Table 5.4 does not reason-
ably assess occupational risk for nuclear plant workers.

The table handles risks from radiation exposure in a conservative manner, as
the risks are estimates of potential deaths rather than real deaths. The value
of 0.8 rem per worker per year is the correct exposure to apply in these
calculations.

CLF-19: CLF asks the staff to estimate the percentage of the entire work force
that will directly or indirectly experience adverse health effects because of
exposure to radiation.
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Section 5.9.3.1.1 contains a discussion of both the risk of potential fatal
cancers in the exposed work-force population at Seabrook and the risk of poten-
tial genetic disorders in all future generations of this work-force population.
This section also discusses the use of the "relative risk" model versus the
"absolute risk" model for these calculations.

DLH-4: Dr. Herzberg comments that in Table 5.4 the nuclear plant worker mor-
tality rate, expressed as premature deaths per 100,000 person-years, is given
as 23. However, the footnote states that 12 of these premature deaths are not
related to radiation, that "the 11 radiation-related premature deaths" are from
cancer, and that the latter figure represents a "potential risk rather than an
observed statistic." He adds that Table 5.5 describes the risk of transporta-
tion as "small," but includes a footnote that "although the environmental risk
of radiological effects stemming from transportation effects is currently
incapable of being numerically qualified...." Dr. Herzberg says this represents
more of a value judgment than an estimate based on an adequate number of pre-
vious experiences.

It is true that there are no "observed statistics" available to indicate the
number of radiation-induced premature deaths in the nuclear industry resulting
from cancer. However, the estimate of 11 radiation-related premature cancer
deaths is based on an industry-wide average radiation dose of about 0.8 rem and
on risk estimators. These risk estimators are based on the information compiled
by the National Academy of Sciences Advisory Committee on the Biological Effects
of Ionizing Radiation (BEIR I) and are widely recognized by the scientific com-
munity. For this reason, these estimates are referred to as "potential risks."

In regard to the concern raised relating to Table 5.5, these issues were dis-
cussed in detail during the rulemaking process on Table S-4. The results of
this rulemaking and its conclusions are the information contained in Table 5.5.

IW-1O: Mr. Whatley criticized the third footnote to Table 5.4, stating that it
divides the risks by the total number of exposed workers rather than giving peak
exposures in emergencies or maximum risk cases.

The discussion of risk to occupationally exposed individuals given in Section
5.9.3.1.1 describes the risk to workers from routine operation of the Seabrook
Station. The purpose of this section is solely to discuss the occupational
radiation exposure to workers from the conditions existing as a result of
normal plant operation and not to discuss the risk from emergency situations.

Table 5.4 does not state that nuclear power plant workers have three times the
premature death risk, as is stated in the comment. It does show that in rela-
tion to other occupations the risk to nuclear power plant workers is comparable
to the risk to workers in other occupations. The third footnote to Table 5.4
explains that only-ll potential premature deaths per 105 person-years of the 23
premature deaths listed in the table are due to cancer. The average nonradia-
tion-related actual premature deaths per 105 person-years for seven U.S. utili-
ties over the period 1970 to 1979 is 12.

SAPL-19: Dr. Najarian disagrees with the estimates of the cancer effects of
radiation from reactors and nuclear bombs that are given in BEIR I, II, and
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III, as mentioned in Section 5.9.3.1.1, paragraph 8 through the end of the
section.

Although the staff is aware of Dr. Najarian's position concerning the effects
of radiation, the staff bases its estimates on the recommendations of recog-
nized scientific bodies, such as the BEIR committee. In its 1980 report, the
BEIR committee provided a review and assessment of Dr. Najarian's work. The
assessment is in Appendix B to Chapter V of the 1980 BEIR III report. In brief,
the assessment concludes: "that the successive analyses of proportional mor-
tality among Portsmouth Naval Shipyard workers contribute little to our under-
standing of health risks from low-level radiation. However, they do provide a
remarkable illustration of the dangers of response bias in epidemiologic studies."

SAPL-39: SAPL is concerned about the radiation exposure to construction per-
sonnel working on Unit 2 while Unit I is operating.

Doses to construction personnel working on Unit 2 after Unit 1 becomes opera-
tional are discussed in Section 5.9.3.1.1.

SAPL-41: SAPL believes that Table 5.4, which compares the incidence of job-
related mortalities, should be extended to cover comparative incidence of job-
related cancers and genetic defects.

Both the incidence of potential nonfatal cancers and genetic defects associated
with radiation-related risk are discussed in the DES and FES. The incidence of
job-related cancers and genetic defects for nonradiation-related risk has not
been included because this information is not readily available.

SAPL-42: SAPL does not believe that the method used for estimating radiation
exposure, in the last paragraph of Section 5.9.3.1.1, is adequate.

The data used in the discussion on DES page 5-25 are based on the annual plant-
worker-population dose for Units 1 and 2 combined. The risk to the work force
for the entire operating life of the Seabrook Station can be calculated by
multiplying the values presented in the DES by the number of years that the
station will operate, i.e., 40 years.

9.5.9.3.1.2 Public Radiation Exposure

Direct Radiation for PWRs

IW-12: Mr. Whatley commented on Section 5.9.3.1.2, paragraph 2 "...a dose
contribution... less than 1% of that due to .... ." Mr. Whatley is concerned that
there is no other mention made of storage containers because they can be nearly
as dangerous a source as the plant itself.

The referenced paragraph discusses the fact that that the low-level radioactiv-
ity storage containers outside the plant may make a dose contribution at the
site boundary of less than 1% of the dose contribution as a result of direct
radiation from the plant. The dose estimates in Appendix D show that 1% of the
very low doses from plant operation is extremely small and, therefore, does not
significantly increase the impact of this plant on the public.
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Radioactive-Effluent Releases: Air and Water

A-35: The applicant commented that in Section 5.9.3.1.2, paragraph 2 something
was missing.

The paragraph referenced in this comment is missing a percent sign after the
1. The correction has been made.

DLH-4: Dr. Herzberg commented that in Table 5.5, which describes the radio-
logic effects of an accident in transporting fuel and waste to and from the
power plant, the environmental risk is stated as "small." The footnote to the
table then states that although the effects currently cannot be numerically
quantified, the risk remains small regardless of whether it is being applied to
a single reactor or multireactor site. Dr. Herzberg is concerned that this
represents more of a value judgment than an estimate based on an adequate
number of previous experiences.

See Section 9.5.9.3.1.1, DLH-4 for response.

IW-11: Mr. Whatley is concerned with the dangers of waste transportation.

This issue was discussed in detail during the rulemaking process on Table S-4,
and the results published as Table 5.5 are based on the comments received
during the rulemaking process.

IW-13: Mr. Whatley is concerned about the statement in paragraph 1 of this
section: "...small controlled quantities of radioactive effluents will be
released to the atmosphere and hydrosphere..."

Releases of aiborne radioactive materials under normal operating conditions
(including anticipated operational occurrences) are required to be at or below
limits specified in Appendix I to 10 CFR 50, as noted in Section 5.9. The goal
of these regulations is to limit exposure to the members of the public sub-
ject to maximum exposure to a very small fraction of the natural background
dose or the dose limits specified in 10 CFR 20, as consistent with considera-
tions of the health and safety of the public. Implementation of these regula-
tions requires that calculations of potential doses to humans be performed,
and, in so doing, the bioaccumulation, or concentration, of radionuclides in
farm products is taken into consideration. At the extremely low levels of
radioactivity specified as design objectives by the 10 CFR 50 regulations
(actual Seabrook releases are projected to result in doses well below these
limits, as described in Appendix D), the effects on farm produce and animals
are negligible. These products are monitored, as described in Section 5.9.3.4
of the FES, to ascertain the levels of radioactivity that may accumulate in
them and to ensure that these levels are consistent with values obtained in the
radioactive effluent monitoring program of the plant. Experience at operating
facilities has shown that measured levels of radioactivity in these media are
generally not distinguishable from background radiation levels because of
natural radiation in the environment.

IW-14: Mr. Whatley comments on "Radioactive-Effluent Releases: Air and Water,"
paragraph 2. He believes radioiodines will pass into the sea where they will be
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concentrated by seaweeds and passed into the food chain in much larger amounts
than the DES supposes.

Even if radioiodines were concentrated in seaweeds at the levels alluded to in
this comment, the time period from when the release occurred to when radio-
iodines would enter the human ingestion pathway is sufficiently long for the
iodinesto have decayed because of their short half-lives.

IW-15: Mr. Whatley comments that, in the final two paragraphs in Section
5.9.3.1.2, the proposed model shows exposure by any of a number of pathways,
but it does not allow for temporal and total exposures at peak. Also, it gives
a method for peak exposure by a single route, not the total by all routes at
peak.

Staff calculations of maximum individual doses are made using data that tend to
overestimate the quantities of food and water ingested by individuals, as well
as inhalation rates and time spent in various activities, so that the calculated
doses are larger than would actually be expected to occur. In addition, these
calculations take into account the difference among various age groups, as noted
in Appendix D.

9.5.9.3.2 Radiological Impact on Humans

CLF-20: CLF comments that to assess radiological impacts, average values alone
cannot be used; spaciotemporal variations in dosage levels must be considered.

The NRC agrees that spatial variation and dose-rate dependency may be relevant,
as suggested by the comment. In fact, these parameters were considered in the
models discussed in Section 5.9.3.1.1. In doing the calculations for various
distances away from the reactor, the results indicate that the majority of the
dose would be received by individuals residing within a 2-mile radius of the
plant because the doses decrease with increasing distance from the source.

CLF-21: CLF also believes that a point estimate of the risk to the population
alive in the year 2000 is not sufficient to support the conclusion stated in
paragraph 7, line 3 of this section: "...the risk to the public health and
safety from exposure to radioactive effluents and the transportation of fuel
and wastes from normal operation of the Seabrook facility will be very small."

The annual dose commitment calculated by the staff is the total dose that would
be received over a 50-year period following the intake of radioactivity for
1 year under conditions existing 20 years after the station begins operation.
Calculations are based on the 20th year or midpoint of station of station opera-
tion. This represents an average exposure of the life of the plant.

DLH-2: Dr. Herzberg states that the DES minimizes the risks of cancer and
genetic disorders.

The intent of this section is to equate the potential risk of cancer and genetic
disorders to the population surrounding the Seabrook Station to the potential
risk that the same population faces from sources not related to the operation
of the Seabrook Station. This numerical comparison illustrates to an individual
living around the Seabrook Station that the increased risk of cancer and genetic
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disorders from the operation of this plant is extremely small when compared to
nonplant-related causes.

IW-16: Mr. Whatley is concerned because paragraph 2 of this section does not
make references to medical finding of "general life shortening" as the result
of any level of radiation exposure, and he further states that any public
exposure to any radioactive source is damaging.

The staff does not feel that it is relevant to include life-shortening when
discussing the impacts from radiation at the levels experienced from routine
operation of the Seabrook Station. For example a 1-person-rem exposure would
result in life-shortening on the order of a few seconds. The doses from
routine operation of the Seabrook Station (as illustrated in Appendix D) are
significantly less than 1 person-rem and, therefore, it is not worth discussing
their effects on life-shortening.

IW-17: Mr. Whatley says that the phrase in paragraph 4, line 4 "observable
ill effects" fails to reflect an understanding of the mechanism of human damage
by low-level radiation.

Although it is not exactly clear what the point of this comment is, the staff
bases its discussion of risk and health effects on the information contained
in various reports from recognized scientific bodies. Such references include
the reports of well-recognized scientific organizations such as the Advisory-
Committee on Biological Effects of Ionizing Radiation (BEIR I and III), the
National Council on Radiation Protection (NCRP), and the International
Commission on Radiation Protection (ICRP).*

IW-18: Mr. Whatley also comments that paragraphs 4 and 5 of this section fail

to recognize nonspecific radiation damage to humans.

The point of this comment was not clear.

NEC-26: NEC comments that the DES fails to discuss the full range of radiation
effects and costs.

The risks of nonfatal cancers caused by radiation are discussed on pages 5-23
to 5-25 of the DES. According to the consensus of experts in the radiobiology
field, the vulnerability to infectious disease (immunological impairment) caused
by radiation's weakening of bone marrow may not be noticed until after a dose
of about 25 rems is exceeded. (For a more detailed discussion of this topic
see WASH-1400 (NUREG-75/014) Appendix VI, pages F-14 to F-15.) The dose to
even the maximally exposed individual from the normal operation of the Seabrook
plant is less than 1 mrem (see Table D.7, page D-13). This maximum individual
dose is more than about 2500 times lower than the threshold dose of about 25 rems
for immunological impairment. Therefore, the risk of the vulnerability to
infectious disease (caused by radiation's weakening of bone marrow) as a result
of normal operation of the Seabrook plant is negligible.

Section 5.9.3.2 discusses risks to the general U.S. population from exposure
to radioactive effluents and transportation of fuel and waste from the opera-
tion of Seabrook. The risk estimators used by the staff are based on the U.S.

*See Section 5.14, References.
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population distribution of all age groups and include breast cancer, thyroid
cancer, and in utero effects. There may be differences between men and women
with respect to these health effects. However, these differences are encom-
passed by the range of risk estimators given in the DES. The staff used risk
estimators for exposure to radioactive materials that are consistent with values
that can be derived from the BEIR I report, BEIR III report, ICRP, and UNSCEAR.
They are also consistent with the recommendations of the NCRP.* These organiza-
tions represent the views of the overwhelming majority of the members of the
scientific community.

Given the margins of uncertainty associated with the health risk estimates of
each of these organizations, the actual health risks may be more or less than
the average values used in the DES. Because of the extremely low doses calcu-
lated for the operation of the Seabrook facility in comparison to doses
resulting from natural background radiation, any health risks associated with
the operation of Seabrook will be a very small fraction of the possible
incidence of ill health and death resulting from natural background radiation.

The staff views the "relative risk" model as a reasonable approach to estimate
upper bounds of uncertainty. This model produces estimates that are about a
factor of 4 greater than those of the "absolute risk" model.

SAPL-40: SAPL believes that NRC should employ "relative risk" or whatever
models yield the highest cancer mortality risk estimates in assessing the health
effects resulting from both offsite and occupational radiation exposure as a
result of normal operation of the Seabrook reactor.

See the response to NEC-26 above.

SAPL-72: SAPL recommends that an expert examine the dosage and exposure likely
in a Class 9 accident and its impact on humans. The dosage studied is annual
total body exposure, not a specific dosage impact from normal operations.

The Commission regulation, 10 CFR 50, Appendix I provides numerical guidance
on dose-design objectives for LWRs; it applies to the objectives of keeping
the releases of radioactive materials to unrestricted areas during normal
operations, including expected operational occurrences, as low as is reasonably
achievable (ALARA). The Class 9 accidents cannot be classifeid in the cate-
gories of normal operations and/or expected operational occurrences. Therefore,
the Commission regulations do not require the consideration of the Class 9
accident effluents and wastes for the compliance with 10 CFR 50, Appendix I.

9.5.9.3.3 Radiological Impacts on Biota Other Than Humans

CLF-20: CLF states that to assess radiological impacts, average values alone
cannot be used; spaciotemporal variations in dosage levels must be considered.

See the response to CLF-20 in Section 9.5.9.3.2.

*See Section 5.14, References.
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9.5.9.3.4 Radiological Monitoring

CLF-22: CLF asks the NRC to rewrite paragraph 1, sentence 3, to read: "The
environmental monitoring programs will also identify the existence of releases
of radioactivity from unanticipated release points. Although the facility has
been engineered to minimize such occurrences, within the industry [x] number
of occurrences have been reported in [y] reactor-years of operation."

The staff does not agree with the change to the text suggested by the comment;
therefore, the change has not been made.

CLF-23: CLF contends that the NRC must ask the applicant to submit procedures
for promptly notifying the state if abnormal releases of radioactivity occur.

The provisions for notification of offsite state and local agencies of abnor-
mal releases of radioactivity are described in the plant's emergency plan, not
in the DES/FES. Procedures for notifying the NRC will be specified in the
operating license for Seabrook as part of the Radiological Effluent Technical
Specifications.

HHS-4: HHS suggests reevaluation the airborne radioiodine and particulates
sampling and analysis program to determine if the instrumentation is adequate
to measure releases under accident conditions. HHS comments in particular on
the problem of monitoring radiohalogens (especially radioiodines) in the
presence of radionoble gases.

The monitoring of accident releases is not an Environmental Statement issue.
The staff's evaluation of monitoring accident releases will be in the SER, which
is scheduled for publication in January 1983.

SAPL-32: SAPL objects to the fact that adequate baseline studies for radio-
logical exposure were not initiated 3 to 4 years before the plant's proposed
operation and comments that the operational monitoring program also appears
inadequate.

The applicant has had an environmental monitoring program in effect during the
construction stage of the licensing process. For a description of this program,
refer to the Seabrook FES-CP issued in December 1974. The final number, type,
and specific locations used in the monitoring program will be determined during
the review of the Radiological Effluent Technical Specifications for Seabrook
prior to the issuance of the operating license.

10 CFR 20 and 50 require that radiological environmental monitoring programs be
established to provide data on measurable levels of radiation and radioactive
materials in the site environs. In addition, Appendix I to 10 CFR 50 requires
that the relationship between quantities of radioactive material released in
effluents during normal operation, including anticipated operational occurrences,
and resultant radiation doses to individuals from principal pathways of exposure
be evaluated. These programs will be conducted to verify the effectiveness of
inplant measures used for controlling the release of radioactive materials.
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Surveillance will be established to identify changes in the use of unrestricted
areas (e.g., for agricultural purposes) to provide a basis for modifications in
the monitoring programs for evaluating doses to individuals from principal path-
ways of exposure. Regulatory Guide 4.1, Revision 1, "Programs for Monitoring
Radioactivity in the Environs of Nuclear Power Plants," provides an acceptable
basis for the design of programs to monitor levels of radiation and radioactiv-
ity in the station environs. An example of an acceptable environmental monitor-
ing program and a discussion of the criteria for establishing such a program
are in the Radiological Assessment Branch Technical Position, "An Acceptable
Radiological Environmental Monitoring Program," Revision 1, November 1979. The
meteorological models used to detemine the D/Q values are described in Regula-
tory Guide 1.111, "Methods for Estimating Atmospheric Transport and Dispersion
of Gaseous Effluents in Routine Releases from Light-Water Reactors," Revision 1,
1977, and in NUREG-0324, "Program for the Meteorological Evaluation of Routine
Effluent Releases at Nuclear Power Stations XOQDOQ," Draft Report, September
1977.

9.5.9.3.4.1 Preoperational

A-36: With respect to surface water samples (Table 5.6) the applicant intends
to collect initial grab preoperational samples for the purpose of establishing
background levels, and will implement the use of a composite sampler before
station operation begins. For groundwater, because the principal direction of
of groundwater is toward the salt marsh and estuary and away from groundwater
users, the applicant intends to take grab samples of groundwater from two loca-
tions in the immediate vicinity of the plant site.

Table 5.6 has been revised to reflect this comment.

DLH-1: Dr. Herzberg comments that Section 5.9.2 describes "the development of
a program that will be implemented at the facility to contain and control all
radioactive emissions and effluents." However, when Table 5.6--which is
believed to represent a portion of the program--is examined, the monitoring
program appears quite sketchy.

See Section 9.5.9.2, DLH-1 for response.

SAPL-12: Dr. Kaufmann feels that sampling once per season or twice per year of
any three commercially and recreationally important species of fish and inverte-
brates is inadequate (Table 5.6). He says species that tend to concentrate
various radioactive elements, such as iodine, should be specified and the moni-
toring frequency should be increased substantially; special isotopic tests could
be specified for species that concentrate a given element; and it is important
to consider whether any species spend a good deal of time near the discharge
diffuser.

See the response to DLH-1 in Section 9.2.5.1 above for a discussion on radio-
logical monitoring programs.

The dominant isotopes concentrated by fish are cesium-137 and strontium-90,
not iodine as indicated in the comment. The model used to assess the dose from
the fish pathway assumes that there is equilibrium established between the
amount of radioactivity in the water and in the fish. This generally results
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in overestimates of doses that are the result of the movement and migration of
fishes in the environment. Because of the long half-lives of the radioisotopes
discussed above, the sampling frequency of once per season or twice per year
is adequate to assess the contribution of dose an individual could receive from
this pathway.

9.5.9.3.4.2 Operational

CLF-24: CLF requests that a table similar to Table 5.6 be included to substi-
tute for the statement: "The applicant states that the operational program
will in essence be a continuation of the preoperational program" in paragraph 2,
sentence 1. CFL also asks why fruit, vegetable oil, soil, and gamma radiation
survey samples are deleted from operational monitoring, and why the review of
the proposed operational monitoring program is not a part of the DES.

The staff does not feel that it is necessary to include a separate table titled
"Operational monitoring program" because the operational program is a continua-
tion of the preoperational program. Based on the results obtained from the
preoperational program, changes in sampling frequencies and specific locations
may be necessary in the design of the operational monitoring program. For
example, some pathways (soil, fruit, etc.) may be deleted if it is determined
that they are no longer significant pathways of exposure, and others may sub-
stituted based on such factors as sample availability. Both programs are based
on the guidance contained in the Radiological Assessment Branch Technical Posi-
tion, "An Acceptable Radiological Environmental Monitoring Program," and in the
guidance provided to the applicant during preparation of the Radiological Efflu-
ent Technical Specifications and the Offsite Dose Calculation Manual prior to
the issuance of the operating license. It is at this stage of the license
review process that the operational monitoring program is analyzed in detail.

9.5.9.4 Environmental Impacts of Postulated Accidents

9.5.9.4.1 Plant Accidents

NEC-3: NEC comments that the risk of serious accidents is given "superficial
and misleading treatment" in the DES, and that theDES should either disclose
completely the magnitude of uncertainty and its impact on risk or consider only
the upper bounds of reasonably foreseeable environmental costs.

The staff.'s discussion of uncertainties presented in Section 5.9.4.5(7) of the
DES has been revised. See also the staff's response to SAPL-16.

SAPL-75: SAPL comments that the staff states that the applicant's analysis of
accidents in the ER-OL "generally meets" the guidance of the June 13, 1980 State-
ment of Interim Policy and believes the accident analysis should specifically
meet all requirements.

The applicant's analysis of accidents did not address the liquid pathway con-
sideration of the guidance of the Statement of Interim Policy. The staff, how-
ever, has considered the liquid pathway aspects in the DES/FES.

SAPL-76: SAPL comments that the staff considered plant accidents independently
and used generic criteria (10 CFR 20 and 10 CFR 50, Appendix I) to evaluate

Seabrook FES 9-46



normal release limits. SAPL adds: "Fission product characteristics were deter-
mined to have a low frequency, but are still credible events."

The staff agrees with the first two comments, but the quoted sentence is not

intelligible.

9.5.9.4.2 General Characteristics of Accident

CLF-25: CLF asks that the NRC provide a discussion of design flaws in pressur-
ized water reactors and of unresolved safety issues. CLF also asks that the
reactor containment structure design features to minimize the likelihood of
radioactive noble gas release be specified.

The design features for mitigation of accidents are presented in (1) Section
5.9.4.4(1), which also refers to detailed discussions that will be included
in the SER, and (2) in NUREG-0737, regarding the TMI-related requirements and
resolution of unresolved safety issues to be implemented at the Seabrook
facility.

DLH-3: Dr. Herzberg criticizes the list of health effects as too brief, because
he says it seems unlikely that the effects of wide-spread raised radiation
levels will have an effect so relatively simple as to increase the expected
incidence of cancer and genetic change.

The comment regarding the changes in the micro-organisms resulting in disturb-
ances in the food chain is speculative. The staff does not have any evidence
to support the commentor's concern.

DLH-1: Table 5.7 indicates that the radioactive inventory of iodine 131 will
be 91 million curies. Dr. Herzberg is concerned that even a very small percent-
age of the iodine-131 inventory in the reactor core reaching unmonitored loca-
tions would produce significant radiation exposure to any people in that area.
He also believes there should be routine monitoring of thyroid glands in the
population at riosk to determine if their background thyroid radiation is greater
than average. Dr. Herzberg also points out that the predicted patterns of ex-
posure, particularly by airborne radioactivity, cannot accurately predict the
effect of changing meteorological conditions at the time of isotope release
into the atmosphere.

The staff's probabilistic risk analysis reported in the DES takes into account
the fraction of core inventory of radioiodines released to the atmosphere as
well as the probabilities of release. The CRAC model, used in the staff analy-
sis calculates the public health risk impacts of the release of radioiodines
and other radionuclides. The results of the staff analyses have been reported
in the DES and have not been found to be unique for the Seabrook plant and site.

As indicated in the DES, the frequency of the postulated accidents is too small
(on the order of once in 100,000 reactor-years) for there to be any benefit
from any routine monitoring of the thyroid glands of the population at risk.

SAPL-13: Dr. Kaufmann comments that Table 5.7 mentions an instantaneous power
level of 3425 MWt and questions how long this level has been maintained.
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The radionuclide inventories in Table 5.7 of the DES are based on inventories
calculated in the Reactor Safety Study (WASH-1400, Appendix IV, page 3-1) for
a three-region equilibrium core, initially charged with 3.3% enriched uranium,
at a time when the three-region average burnups are 880, 17,600, and 26,400
MW-days per metric ton of uranium. It was further assumed in the RSS calcula-
tions that the three regions of the core operate at a constant specific power
density of 40 kW/kg of uranium charged.

SAPL-43: SAPL feels Table 5.7 is unclear because it does not specify when in
the reactor's life span this inventory of radionuclides exists. SAPL suggests
that for the fairest indication of the most severe accident potential data ought
to be provided for that point in time when the largest inventories of radio-
nuclides exist.

See the response to SAPL-13 in Section 9.5.9.4.5(2).

(1) Fission Product Characteristics

SAPL-44: SAPL suggests data be provided on the inventories of radionuclides
that will be present in the spent fuel that will result from operation of the
Seabrook reactors over their proposed lifetimes in order to give an indication
of the depth of the waste disposal problem that they will create. SAPL wants
to know what guarantees there are that the Pu-239 will be sucessfully isolated
from the biosphere for the requisite quarter of a million years.

At times during which reactor accidents are possible (i.e., during the lifetime
of the plant), any Pu-239 in spent reactor fuel will be located in the spent
fuel matrix and, therefore, will be isolated from the biosphere by the U02 fuel
matrix, by the fuel cladding, by the minimum 20 ft of water above the fuel, and
by the fuel pool and fuel-handling building. Long-term disposal of wastes is
not considered in evaluation of postulated reactor accidents; it is, however,
considered in discussions of the radiological consequences of normal operation.

(2) Exposure Pathways

HHS-3: HHS comments that two additional pathways are mentioned in this section
that could be significant for accident releases. These are (1) fallout into
open bodies of water of radioactivity initially carried in the air and (2) the
"China Syndrome" that creates the potential for release of radioactive materials
into the hydrosphere through contact with groundwater. HHS suggests expanding
the discussion in Sections 5.9.4.2(2) and 5.9.4.2(3) on releases to groundwater
to quantify the environmental and health impacts from the latter pathway in
sufficient detail to permit an understanding of the consequences of such an
event.

See the response to NH-3 in Section 9.5.9.4.5.

SAPL-77: SAPL is concerned that exposure pathways and accident consequences
did not fully consider the range of variability of wind direction and weather
conditions at the time of an accident.

Accident risks were calculated by using annual data representative of local
weather conditions. The method used is appropriate for calculating annual
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environmental risks of accidents and comparing the calculated accident risks
with the annual risks from plant operations. Consequence calculations are,
indeed, quite different for normal effluents and accidents, as discussed in
detail in the DES.

(3) Health Effects

NEC-27: NEC is critical that the DES relies on the BEIR I and BEIR III studies
for statistics and only mentions but does not discuss fully or extrapolate
effects for the full range of risk possible.

The DES/FES does not attempt to review risk assessment models; rather it pre-
sents an assessment of risks resulting from exposure to low levels of ionizing
radiation in the environment based on data accumulated and analyzed by various
committees and organizations, including BEIR (I and III), ICRP, NCRP, and
UNSCEAR (see Section 5.14). These organizations, along with the NCRP, repre-
sent the views of the overwhelming majority of the scientific community. The
risk estimators used in the DES/FES are consistent with the values from these
sources of information.

In a July 3, 1981, letter to Science (Lowe and Mendelsohn, 1981a) Loewe and
Mendelsohn have expressed their disagreement with the interpretation of their
Hiroshima and Nagasaki dosimetry studies, reported earlier in Science (1981b).
The opinion of Edward Radford of the University of Pittsburgh is based on his
interpretation of the aforementioned studies, and represents a viewpoint that
is not supported by many scientists working in this field. By way of contrast,
one journal article has appeared that stated the possibility that the risk esti-
mates for low doses of gamma radiation may actually be lower than previously
thought (Straum and Dobson, 1981). Another letter to Science has expressed the
opinion that it is too early to draw any conclusions (Science, 1981).

It should be noted that the risk estimates for whole-body exposure used in the
FES were based on the linear, nonthreshold model of BEIR I. Based on a review
of Dr. Radford's dissenting statement to the BEIR III report, the staff could
not substantiate the statement in the comment that Dr. Radford believed radia-
tion risks are 10 times greater. This review substantiated his belief in using
the linear nonthreshold model of BEIR I. Consequently, the range for risk esti-
mators for whole-body exposure used in the FES is consistent with the views of
many members of the scientific community and even with the more conservative
views of some members such as Dr. Radford.

SAPL-78: SAPL comments that the staff relies on the BEIR III report (1980) to
determine health effect estimates and feels this report should be analyzed.

The staff used the findings of the BEIR III report to confirm the use of infor-
mation based on the BEIR I report on health effects (see DES page 5-39, last
paragraph).

9.5.9.4.3 Accident Experience and Observed Impacts

CLF-26: CLF requests that a discussion be included on the March 1978 mishap at
Rancho Seco 1 and its implications and on the January 1982 accident at Ginna.
A compilation of the abnormal occurrences that have resulted in releases of
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radioacitivity (both in plants and into unrestricted areas) should be included
and a value for releases per reactor-year calculated.

The March 1978 Rancho Seco incident did not involve any onsite or offsite radio-
logical impacts. The January 1982 accident at Ginna is being evaluated by the
staff. The evaluation of the implication for other PWRs has not yet been com-
pleted. However, preliminary estimates of the risk significance indicates that
this type of event does not substantially contribute to accident risks.

DLH-5: Dr. Herzberg comments on the difficulty of assessing the effects of
large accidents. In particular he notes that the DES claims in one sentence
that the experience is not large enough to permit statistical evaluation, and
in the next sentence is willing to finish the matter with the statement that
these same inadequate data are enough to suggest that there is no need to worry
about the environmental impact of these accidents.

The NRC constantly evaluates all reportable incidents at nuclear power plant
facilities, and has established the Office for Analysis and Evaluation of Oper-
ational Data to assess incident reports provided by the licensees. As a result
of these evaluations, licensees are, from time to time, required to take steps
to reduce the occurrences of both minor and major events. An extensive list of
requirements was generated in the TMI action plan; these requirements are pre-
sently being implemented. There are other examples, too numerous to list here,
of the steps that the Commission has taken to prevent the occurrence of both
common and low-probability accidents. These Commission actions inevitably have
increased the awareness and improved the ability of the nuclear plant workers
to deal with both minor and major accidents, if and when they occur. The staff,
therefore, disagrees with the commentor's statement that "there is no concrete
evidence that nuclear plant workers have improved their ability to deal with
these accidents when they occur, and there is no concrete evidence to indicate
that definitive steps have been taken to prevent the occurrence of the most
common accidents." The statement in Section 5.9.4.3 that "no accidents have
caused any significant individual or collective public radiation exposure, nor
any signficant contamination of the environment" is based on the observation
and records available to the staff. In the staff's view, the accident experi-
ence base is not large enough to permit a reliable quantitative statistical
inference. It is, however, sufficient to make a broader and more general state-
ment that the experience "suggests that significant environmental impacts caused
by accidents are very unlikely to occur over time periods of a few decades."

SAPL-79: SAPL comments that the staff admits in paragraph 1 that the accident
experience base is not large enough to permit reliable quantitative statistical
inference. Given this admission, the staff concludes that the experience base
suggests that significant environmental impacts caused by accidents are very
unlikely to occur over time periods of a few decades. SAPL feels this conclu-
sion is merely staff opinion, because there is no adequate quantitative base.

The staff conclusion that "significant environmental impacts caused by accidents
are very unlikely to occur over time periods of few decades" is based on the
limited experience base of a few decades, but is considered a reasonable quali-
tative conclusion. The existing accident experience, however, is not sufficient
to derive accurate quatitative estimates of accident risks. Therefore, the
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probabilistic risk assessment methods of WASH-1400 were used for quantitative
assessment.

9.5.9.4.4 Mitigation of Accident Consequences

CLF-27: CLF comments that if the NRC does not address unresolved safety issues
in Section 4.9.4.2, design-related unresolved safety issues should be discussed
in Section 5.9.4.4.

See the response to CLF-26 regarding the Ginna accident. Also note that the
steam generator tube rupture is a design-basis accident that will be evaluated
in detail in the SER.

NEC-5: NEC criticize the DES as being seriously deficient with respect to the
required discussion of environmental consequences of a beyond-design-basis event.

The staff's independent analysis includes consideration of site-specific param-
eters including meteorology, population distribution, geography, and evacuation.

In the ER-OL, the applicant evaluates the probabilities of accidents based on
the specific features of the Seabrook facility. See also the response to
SAPL-34 and SAPL-36.

(1) Design Features

NEC-20: NEC criticizes the discussion of the Seabrook plant's design features
to prevent or mitigate "accidental releases of radioactive fission products" as
"appallingly brief and conclusory."

The discussion of safety features in the DES assesses the impact on the environ-
mental consequences; it is not a detailed analysis of the merits of the systems
per se. The core-melt mechanisms important to the assessment of environmental
consequences are discussed in Appendix E.

SAPL-14: Dr. Kaufmann comments on paragraph 4, which states the fuel-handling
building and spent fuel storage pool will be kept under reduced pressure only
during fuel-handling operations, so that accidental releases will be filtered
before they escape. Dr Kaufmann questions why such a system is not operating
continously.

During normal operation the source of radioactivity is the reactor core, which
is located in the low-leakage containment building. The fuel-handling building
is kept at a negative pressure when the potential of a significant source of
radioactivity exists, i.e., when fuel-handling operations are being carried
out. Additionally, the spent fuel in the spent fuel pool is kept under more
than 20 ft of water and is not moved or handled other than during refueling
operations, when a negative pressure is always maintained.

SAPL-80: SAPL comments that the engineered safety features (ESFs) are relied
on to prevent accidents and environmental impacts; however, ESFs are not to be
relied on completely as accident mitigation measures as the Rogovin Report
concludes.
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The plant design includes "preventive" engineered safety features (i.e., systems
designed to maintain adequate core cooling, as well as engineered safety features
to mitigate the consequences of the design-basis accidents). The assessment of
accidents beyond the design bases does include scenarios that involve the fail-
ure of mitigation measures.

(2) Site Features

A-37: The applicant recommends that the NRC review the projected population
densities provided in paragraph 4, because densities per km2 versus mi 2 appear
inconsistent.

The correction has been made.

NEC-21: NEC comments on the final paragraph of this section concerning external
hazards to the Seabrook plant that refers readers to "a more detailed discussion"
in the SER. The DES concludes that the risk of external hazards is "negligibly
small" but does not explain the basis for this conclusion. NEC believes some
factual basis must be given to allow readers to evaluate for themselves whether
the impact of external hazards is indeed so small.

The staff's detailed discussion of external hazards will be in the SER. See
also the response to SAPL-21.

SAPL-35: SAPL comments on paragraph 4, the final sentence, in which the staff
estimates the population density within approximately 2 miles of the plant to
be 1150/M2 by the year 2025. Ms. Doughty is concerned that by 2025 the reactor
structures will have become dangerously radioactive.

The probabilities of accidents used by the staff include those events postulated
as a result of equipment failures arising from wear, corrosion, and age of equip-
ment over the lifetime of the plant. As stated above, the staff's analysis
included not only the projected population growth, but also the transient beach
population.

SAPL-73: SAPL comments that the last paragraph of 4(2) examines offsite activi-
ties but cites no studies or data to support the conclusion.

The entire discussion of offsite hazards is not an integral part of the DES.
The studies and data to support the staff's conclusion can be found in the SER.
As stated in the last paragraph of Section 5.9.4.4(2), last sentence: "A more
detailed discussion of the compliance with the Commission's siting criteria and
the consideration of external hazards are in the SER."

SAPL-81: SAPL comments that egress routes are mentioned briefly, but their
limitations are not noted. SAPL criticizes the fact that the large summer beach
population is noted but treated as a weighted average.

See the response to SAPL-81 in Section 9.1.1.

(3) Emergency Preparedness

CLF-28: CLF contends that without substantive information about emergency pro- 4
cedures at the Seabrook Station the DES cannot be approved.
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See the response to SAPL-81 in Section 9.5.9.4.4(2) above.

SAPL-25: SAPL believes that when the staff suggests, in paragraph 5, that
accident exposures be compared with the annual average dose to the population
within 80 km of the Seabrook site resulting from natural background radiation
of 390,000 person rems, the staff is deliberately engaging in obfuscation and
attempting to minimize public perception of the gravity of this additional
radiation exposure.

The staff agrees with the commentor that the radiation from nuclear accidents
does not displace the public exposure from natural background. The staff has
provided the background radiation dose only to provide a perspective to the
population doses shown in Figure 5.5. The staff further agrees that the acci-
dent exposures are not evenly distributed over the population within 80 km.
The use of average population exposure provides a perspective of the measure
of average risk to that population. The staff has also provided a measure of
distribution of the risk to an individual in DES Figures 5.10 and 5.11.

SAPL-82: SAPL comments that the staff cites 10 CFR 50.47 and two standards to
be met: a plume exposure pathway zone of a 10-mile radius and an ingestion
exposure pathway zone of a 50-mile radius. The staff adds that beach evacua-
tion times will be considered. SAPL states that while NRC has consistently
stated that evacuation times are not required by statute, this paragraph states
that the staff will consider time frames without prestated time standards to
evaluate the considerations.

The values of evacuation times used in the DES are reasonable estimates for
purposes of evaluating environmental impacts, and should not be interpreted to
be acceptable standards.

9.5.9.4.5 Accident Risk and Impact Assessment

NH-1 and -2: Mr. Kinder comments on the assessment of radioactive releases
through the groundwater. He says that the staff implies that groundwater inter-
dictive measures would be necessary and advisable if a release to the ground-
water occurred and that the staff apparently relies on its "conservative" esti-
mate of a 170-day travel time from the reactors to the marsh as a sufficient
time to develop an interdictive, plan. The state feels that 170 days is unlikely
to be a sufficient amount of time to develop the highly complex information
that would be required for a successful interdictive plan.

The staff presentation of liquid pathway analyses for hypothetical severe acci-
dents in the DES is given in less detail than the analyses for the accidental
airborne release consequences. The primary reasons that the staff chooses to
present the liquid pathway analyses in this fashion are stated in DES Section
5.9.4.5(5). They are

(1) Human health consequences of liquid pathway releases, even without inter-
diction or mitigation, have been shown in almost all cases to be much
smaller than the commensurate airborne pathway consequences.
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(2) There is usually much more opportunity to reduce the impacts of the liquid
pathway releases, either by isolating the source or denying usage of the
affected water.

(3) Although the consequences and impacts of liquid pathway releases are known
to be generally much smaller than those for the airborne pathways, the
analysis for the liquid pathway is at least as difficult. Data needed for
the liquid pathway analysis are often lacking or of poor quality, and fre-
quently limit the precision to which the calculations can be performed.
Furthermore, it is sometimes virtually impossible to collect meaningful
data on groundwater until all construction activities at the plant have
been finished and the water table has reached equilibrium.

For these reasons, the staff has chosen to perform liquid pathway analyses
using an abbreviated methodology by which the Seabrook site was compared to the
generic sites in the "Liquid Pathway Generic Study" (LPGS, NUREG-0440). The
staff used conservative bounding parameters in simplified models to conserva-
tively estimate population doses. The results for Seabrook were then compared
to those for the LPGS sites.

The staff gathered the data from the available site information and from pub-
lished reports on properties of geological material, but did not rely on pre-
construction groundwater gradients for the groundwater flow calculations. The
staff concluded that the liquid pathway consequences at the Seabrook site were
not unique and that interdiction was possible. If the calculated population
doses had been much (orders of magnitude) greater than population doses reported
for the LPGS generic sites and/or the site was not suitable for interdiction,
then further analyses of the liquid pathway consequences would have been
initiated. The staff concluded that further analyses were not necessary.

The staff does not imply that groundwater interdiction would be necessary after
a core-melt accident. Monitoring of groundwater movement following a severe
meltdown accident would be prudent. The decision to take interdictive action
to prevent or slow the migration of contaminated groundwater to the biosphere
could be made on the basis of post-accident monitoring.

The conservatively calculated 170-day minimum travel time would apply only to
those radioactive constituents released from the core that would not be sorbed
by the rock and soil of the aquifer. The staff has determined that in the event
of a core-melt accident, virtually all of the dose from the liquid pathway would
be caused by Sr-90 and Cs-137, both of which would be sorbed and thereby retard-
ed to a considerable extent in the aquifer. For this reason, the staff estimates
that several years would be available before the peak in the release of the
most hazardous radionuclides to the marsh would occur, and that suitable inter-
dictive measures could probably be taken if they were determined to be neces-
sary. In the case of basemat penetration without sump water release, still
more time would be available for interdiction because debris leaching would not
begin until the debris had cooled sufficiently to allow contact with ground-
water, a time estimated to be at least several months to a year.

NH-3 and 4: Mr. Kinder states that the DES gives no consideration to the
environmental impact of a major radioactive release on the extremely valuable
salt water marsh environment. Mr. Kinder also states that the DES does not
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adequately assess the impact, from an environmental and economic point of view,
of a release of radioactive material to the groundwater.

Releases of radioactive groundwater to the estuary would affect the environment
of the salt water marsh by contaminating the water, sediment, plants, and
animals. On the basis of analyses presented in NUREG-0440, the staff has con-
cluded that the level of radiation caused by (uninterdicted) groundwater liquid
pathway contamination would be far below that necessary to kill a measurable
fraction of even the most radiation-sensitive species. The major impacts of
such releases, other than economic impacts, would be in terms of the impact to
humans through increased levels of radiation exposure, which has already been
taken into accbunt in the population dose estimates. The staff concludes that
there would be no direct environmental damage to marsh ecosystems from liquid
pathway contamination.

Economic impacts caused by restrictions or denials of the uses of the land and
waters of the marsh because of groundwater liquid pathway contamination have
not been explicitly calculated. There is strong reason to believe that there
would be interdiction of the contaminated groundwater before it could reach
the marsh, so there might be no additional economic losses directly to the marsh
caused by the liquid pathway. Furthermore, the economic loss of the marsh
because of direct contamination from airborne releases would probably be more
severe than the groundwater liquid pathway contamination, even if there were
no interdiction of contaminated groundwater.

The staff has identified in NUREG-0440 and NUREG/CR-1596 potential ways by which
migration of contaminated groundwater can be interdicted following a core-melt
accident. The NRC is sponsoring research at Argonne National Laboratories and
Battelle-Pacific Northwest Laboratories on interdictive techniques. The staff's
preliminary conclusion based on the research conducted so far is that groundwater
interdiction would be feasible at most sites.

(1) Design-Basis Accidents

DLH-5: Dr. Herzberg comments on paragraph 2, line 16, "The results shown in
the table reflect the expectations that engineered safety and operating features
designed to mitigate the consequences of the postulated accidents would function
as intended." Dr. Herzberg states that most of the documented nuclear power
station accidents in the past have occurred precisely because the "engineered
safety and operating features" do not "function as intended."

See Section 9.5.9.4.3, DLH-5 for response.

NEC-i: NEC comments that the DES discussion of beyond-design-basis events is
superficial and incomplete, failing to inform reviewers or the public of the
nature or magnitude of risks associated with a major accident.

The staff's analysis of accidents beyond the design basis does present "site-
specific environmental impacts attributable to accident sequences that can
result in inadequate cooling of reactor fuel and melting of the reactor core."
It also gives attention "both to the probability of occurrence of such releases
and to the environmental consequences of such releases."
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NEC-2: NEC criticizes the omission of the phenomenology of core-melt accidents
and their causes.

The staff's discussion of accident sequences is based on discussions in WASH-
1400, and is in Appendix E: "Sequences leading to inadequate core cooling"
are discussed on page E-3. "Externally-caused" accidents are discussed on
page 5-48. "Core melt with containment breach" accidents are discussed on
pages E-3 and E-4. Detailed discussion of design features not employed at the
Seabrook plant are not appropriate for the DES for Seabrook Units I and 2.

NEC-4: NEC feels that the DES does not explore the beyond-design-events to the
fullest extent and fails to consider specific characteristics of the Seabrook
facility and their effect on the causes of beyond-design-basis events.

The comment is based on the large number of possible accident sequences included
in the RSS. The staff's conclusion concerning risk-dominant sequences is based
on the RSS evaluation of these numerous sequences. See the staff's discussion
of RSS rebaselining and NUREG/CR-1659 in Appendix E.

NEC-7: NEC feels that the risk of beyond-design-basis events is given virtually
no weight in the cost-benefit analysis because the staff has concluded that the
probability of such an accident is extremely low.

The staff agrees that the beyond-the-design-basis accidents are the risk-
dominant accidents (DES, page 5-47). The staff's analysis of these postulated
accidents is considered fully responsive to the Commission's June 13, 1980,
Statement of Interim Policy. The commentor has not provided any basis for
disagreeing with the findings of this analysis.

SAPL-28: SAPL states that the impact of a serious meltdown at one reactor unit
was not examined for its impact on the achievement and maintenance of a safe
shutdown of the other unit or for its impact on monitoring and maintenance of
the spent fuel storage.

Each reactor unit is required to have an independent shutdown capability, so
that an accident at one unit would not affect the shutdown capability of the
other unit. Short-term maintenance of a safe fuel storage facility would not
be affected by a reactor accident. In the long term, decontamination of spent
fuel pool facilities may be necessary to ensure access to and routine mainte-
nance of the spent fuel pool facilities. These considerations, however, would
not affect the estimates of consequences or risk given in the DES.

(2) Probabilistic Assessment of Severe Accidents

CLF-29: CLF requests the inclusion of worst case scenarios in calculating the
environmental impact of accidental releases of radioactivity.

Although Table 5.11 lists only "Average Values" of environmental risk as a
result of accidents, Figures 5.4 through 5.8 present the distribution of the
impacts of accidents with the probabilities of their occurrence. These results
and Table 5.10 are expected to include the impacts of the worst accidents.
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CLF-30: CLF requests a full explanation of the exclusion of accident sequences
initiated by natural phenomena or sabotage from the probabilistic assessment
of risk as well as a discussion of the basis for the NRC's decision "...that
the additional risk from severe accidents initiated by natural events or sabo-
tage is within the uncertainty of risks presented... ," as stated in paragraph 3,
final sentence.

As stated in the DES (page 5-48), the staff judges that "the additional risk
from severe accidents initiated by natural events or sabotage is within the
uncertainty of risks presented for the sequences considered."

CFL-31: CFL requests that the NRC assess how the probability per reactor-year
of particular accidents sequences varies with the age of the power station.

The effects of age on equipment and system failure probabilities were included
in the staff's probability estimates. It is not feasible, however, to provide
a separate analysis for failures resulting from age-related phenomena only.

CLF-32: Because only atmospheric releases are addressed, CLF requests the
inclusion of an analysis of the probabilities and consequences of spills of
radioactive liquids into the ocean or marsh or onto the plant site.

See Section 5.9.4.5(5) of the DES.

NH-5: Mr. Kinder believes that the DES does not adequately assess accident
risks and their consequent impacts because it fails to assess worst case con-
ditions. Similarly, the DES calculates population exposure based on 2-hour
radiation doses, and he believes the selection of a 2-hour period is neither
conservative nor reasonable.

The population exposures presented in the DES are not based on 2-hour duration.
They are based on the duration of the accident and the population densities
projected for the year 2020 (see the Seabrook FES-CP, pages 7-1 and 7-2). The
commentor is under the incorrect impression that the staff evaluation of the
design-basis accidents presented on page 5-46 of the DES assumes evacuation.
This is not the case. The staff has, however, considered evacuation in the
case of accidents more severe than the design-basis accidents. The staff dis-
cussion of the evacuation assumptions is presented in Appendix F.

The evacuation time estimate is based upon the staff's review of the applicant's
estimates of "clear times" presented in the ER-OL (Table 7.7-6 in Chapter 7).
The applicant's estimate of evacuation time appears to the staff to be reason-
able and has, therefore, been used in the analyses presented in the DES.

Although the staff has not separately addressed the impacts of serious accidents
specifically on the salt marsh ecosystem, the overall economic impacts of acci-
dents presented in the DES is commensurate with the consideration given to the
public health and safety. The staff analyses of the economic impacts is based
on the economic model discussed in Appendix VI of the RSS (WASH-1400, NUREG-
75/014) in Section 12.1.1, and includes "the cost of managing a possible evacua-
tion, the cost of temporary accommodation for evacuees, the decrease in the
value of interdicted property,,and the cost of decontaminating the property."
In addition, in the DES the staff has evaluated radiological impacts on public
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health and safety resulting from all significant exposure pathways to the pub-
lic. The risks to the salt marsh ecosystem will, therefore, be small when com-
pared to the larger risks to the public health and safety, and overall economic
risks, and would not be expected to alter the conclusions reached in the DES.

In DES Section 5.9.4.3(3), the staff states: "no operating license will be
issued to a nuclear facility applicant unless a finding is made by the NRC
that the state of onsite and offsite emergency preparedness provides reasonable
assurance that adequate protective measures can and will be taken in the event
of a radiological emergency.... " Before an operating license for the Seabrook
facility is issued, the staff will ensure that this policy is implemented and
adequate emergency response capability is provided at the Seabrook site.

SAPL-16: Dr. Kaufmann comments that the overall probabilities of some type of
melt-through (about 5 x 10-5 per reactor year) and of a severe atmospheric
release (8 x 10-6) given in Table 5.9 seem low.

The state-of-the-art for quantitative evalution of the uncertainties in proba-
bilistic risk analysis is not well developed. The staff considers a reasonable
analysis of risks at the Seabrook site to have uncertainty bounds well over a
factor of 10, but not larger than a factor of 100.

SAPL-29: SAPL feels a Class 9 accident at Seabrook could be devastating in
human health, economic, and land use terms, and, therefore, the facility should
not be licensed.

The staff has presented in the DES a reasonable evaluation of Class 9 accidents.

SAPL-35: SAPL comments on the staff estimates that the population density with-
in approximately 2 miles of the plant will be 1150/mi 2 by year 2025, as found
in paragraph 4, the last sentence. SAPL feels the situation of an extremely
dense population, juxtaposed with a wear-ridden reactor, must not be allowed
to arise.

See the response to SAPL-35 in Section 9.5.9.4.4(2).

SAPL-84: SAPL questions the staff probabilistic and risk assessments because
they continue to be based on WASH-1400 and NUREG/CR-4000, both pre-TMI
assessments.

As stated in Appendix E, the staff analysis is based on "rebaselined" results
that take into account the comments and recommendations received on WASH-1400.

(3) Dose and Health Impacts of Atmospheric Releases

CLF-33: CLF comments on the probability density functions (Figures 5.4 through
5.7). CLF feels the figures are of limited value without companion functions
based on doses calculated using worst case scenarios and consideration of the
uncertainty underlying Table 5.9.

Section 5.9.4.5(2) describes the population data used in staff's analyses. See
also the response to CLF-29.
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SAPL-17: Dr. Kaufmann asks if a workable plan to evacuate everyone in the
specified time period is essential to the issuance of an operating license, and
if adverse conditions (such as storms or heavy snow) will be included in any
plans.

Section 5.9.4.4(3) provides details of the provisions of 10 CFR 50.47 that
require that "no operating license may be issued to a nuclear facility appli-
cant unless a finding is made by the NRC that the state of onsite and offsite
emergency preparedness provides reasonable assurance that adequate protective
measures can and will be taken in the event of a radiological emergency."

SAPL-22: SAPL challenges the applicant's evacuation time estimates as being
too low.

As stated in Item (3), NRC is in the process of evaluating the emergency pre-
paredness plans submitted to NRC. The state and local plans for the area around
the site have not been submitted to FEMA for review. The staff will reevaluate
the evacuation time estimates if the submitted plans yield evacuation time esti-
mates significantly higher than those used in the staff's analysis.

SAPL-23: SAPL states that in the dose and health impacts of atmospheric
releases, the consequences of all the accident sequences and release categories
are weighted by their alleged probabilities of occurrence (Table 5.9), which
SAPL finds unacceptable.

The staff's analysis of the postulated accident impacts is based on the Com-
mision's Statement of Interim Policy published June 13, 1980 in the Federal
Register. That statement specifically requires that approximately equal con-
sideration be given to both the probabilities of severe accidents and their
consequences.

SAPL-24: SAPL criticizes the fact that the probabilistic weighting of the
calculations of numbers of persons receiving radiological exposure is done on
a per-reactor-year basis because the reactor is intended to operate for 30 to
40 years. SAPL suggests that probabilities should reflect the whole time span.

The results of the average impacts are presented as risks per reactor-year.
The calculation of risks for 30 to 40 years of the reactor's intended operation
can be simply obtained by multiplying-the annual risks by the number of years
of operation. This will not change the conclusions reached in the DES. The
DES also provides (in Figures 5.4 through 5.8 and Table 5.10) the consequences
of accidents as a function of specific probability levels.

SAPL-26: SAPL comments on Section 5.9.4.5(3), paragraph 6, sentence 2 ("all of
the early fatalities would be expected to occur within a (7-mi) radius"). SAPL
is concerned that this may not be the case should a rainout of radionuclides
occur beyond that radius.

The staff's analysis is based on the meteorological and precipitation data for
a full year of consecutive hourly measurements. The results of the staff's
analysis are based on the average annual expectations derived from 91 random
accident start times. Hence the staff's estimates include all local meteor-
ological conditions (including thunderstorms) observed at the site.
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SAPL-83: SAPL suggests that an expert evaluate the scaling factors used for
various pathways, beach usage, and fish catch to estimate the population dose
and contends that the staff's determination that the site is not unique is
incorrect.

The comment is not clear. No "scaling-factors" are used in the evaluation of
accident consequences.

(4) Economic and Societal Impacts

BAH-2: Representative Pevear, Hampton Falls Civil Defense Director, is con-
cerned that if a nuclear accident occurred at Seabrook, her constitutents would
be wiped out financially and the state would lose a significant portion of its
revenues.

Section 5.9.4.5 provides an analysis of the consequences of postulated accidents.

(5) Releases to Groundwater

A-38: The applicant comments that references to FSAR figures in paragraph 9,
line 11 should be corrected to read Figures 2.5-12 and 2.5-14.

The correction has been made.

(6) Risk Considerations

CLF-34: CLF suggests that Table 5.11 be expanded to include population expo-
sure, in person-rems, within 16 km of the station. Also, CLF states that it
is unclear from which population the average value of 0.0006 early fatality
per reactor-year is derived.

The staff has used the population projected for the year 2000 over a radius of
350 miles around the site, including the transient population over a radius of
10 miles around the site (see DES page 5-48).

SAPL-27: SAPL criticizes the fact that calculations of information about
radiation sickness and the symptoms therefrom that might be suffered by masses
of the population is not even discussed. SAPL adds that the discussion of risk
is meaningless because it is based on uncertain probability estimates.

As stated in response to SAPL-21, the staff acknowledges the large uncertainties
associated with quantitative risk estimates. The discussion on page 5-64 of the
DES, however, is in a context for which risk assessment is most useful, i.e.,
the comparison of various risks. The commentor's remarks appear to be directed
toward a discussion of consequences alone, independent of their probability.
The referenced discussion in the DES, in contrast, addresses the concept of risk,
which, by definition, involves the probabilities of the events postulated.

(7) Uncertainties

CLF-35: CLF contends that this section fails to specify the uncertainty involved
in the derivation of exposure risk probabilities.
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The staff's revised discussion of uncertainties is in Section 5.9.4.5(7).

CLF-36: CLF comments that if the NRC is going to mention that "...the radio-
logical risk of accidents discussed in this chapter does not reflect these
improvements..." [in safety from investigative studies] in the final paragraph,
final sentence, the staff should also, at some point in the chapter, list all
factors that were dismissed in the calculations of radiological risk.

The staff's analysis has considered the specific-temporal variation in radiation
exposure within the population up to 350 miles around the site. See Section
5.9.4.5(2) for the discussion of the RSS analytical model used.

9.5.10 Impacts from the Uranium Fuel Cycle

NEC-23: NEC comments that Table S-3 (FES Table 5.12), on which the staff relies
for its assessment of the costs of the uranium fuel cycle, is no longer a valid
basis for such an assessment.

Based on the Statement of Policy issued by the Commission on November 1, 1982
(see 47 FR 50591, November 8, 1982), the staff does not consider it appropriate
to withhold issuance of the Seabrook FES at this time or to redo the analysis.

SAPL-87: SAPL states that the District of Columbia, Court of Appeals recently
held that the Table S-3 (FES Table 5.12) standards were invalid because they
omit certain risk factors and that the court holding demands that a revised set
of standards be adopted and new review of the application be made.

See the response to NEC-23 above.

9.5.13 Emergency Planning Impacts

A-39: The applicant corrects a reference in the first sentence. NUREG-0658
should be NUREG-0654.

The text has been changed to reflect this comment.

NEC-6: NEC states: "The efficancy [sic] of an emergency plan is one of the
crucial determinants of the cost of operating a nuclear power plant."

The staff could not be certain if NEC meant the "efficacy" (power to produce
an effect) or "efficiency" (effective operation as measured by a comparison of
production with cost). Nevertheless, as stated in Section 5.9.4.4(3), the
Seabrook emergency plan is undergoing review. In accordance with 10 CFR 50.47,
"no operating license will be issued... unless a finding is made by the NRC that
the state of onsite and offsite emergency preparedness provides reasonable
assurance that adequate protective measures can and will be taken in the event
of a radiological emergency." The staff findings will be in the SER, which is
scheduled to be published in January 1983.

NEC-22: NEC comments that the adequacy of the Seabrook emergency plan is one
of the most important mitigative features in determining the costs of operating
the plant, yet no assessment of the adequacy of the plan is provided in the DES.
NEC feels that there is, therefore, no basis for an assessment of the emergency
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plan's effect on the impacts of the Seabrook station and that the DES should be
withdrawn and recirculated when this information becomes available.

See the response to NEC-6 above.

NEC-24: NEC believes that emergency planning will result in a number of funda-
mental changes to the Seabrook area that will have profound effects on the local
economy.

NRC has no requirements for streets and structures associated with emergency
planning. The early warning system has not been designed nor has a determina-
tion been made on the funding of such a system.

9.6 Evaluation of the Proposed Action

9.6.1 Unavoidable Adverse Impacts

A-40: The applicant interprets the scope of condition (1) to apply only to
onsite activities and to mean that the requirement for notification will be
based on the applicant's determination of the significance of an activity.

Condition (1) applies to onsite as well as offsite activities. Offsite includes
the areas potentially affected by water withdrawals and discharges from Seabrook
Station (e.g., Hampton-Seabrook estuary and the Gulf of Maine), as well as trans-
mission line rights-of-way. The requirement for notification will be based on
the applicant's continual awareness of environmental matters and his determina-
tion of an activity's significance. However, the applicant's procedures for
assessing environmental impact of the referenced activities and the criteria

for the determination of signifcance of impact are subject to periodic inspec-
tion by the NRC as part of its license surveillance activities.

The Environmental Protection Plan will include requirements for prompt reporting
of any occurrence of unusual or important events that could result in significant
environmental impact causally related to the operation of Seabrook Station (see
Section 5.5.2)

A-41: The applicant comments on Table 6.1 that an additional indirect benefit
that should be included in the benefit-cost summary is the franchise tax that
PSHN must pay to the state. The estimated state franchise tax for the first
full year of operation is $5 million. Quantitative indications of land and
water resource commitments and their impacts are not provided in the table.

The staff has revised Table 6.1 to exclude reference to "indirect benefits."
It should be understood that the state franchise tax and other indirect benefits
constitute transfer payments and do not enter into the cost-benefit consideration;
they were originally included for informational purposes only.

CLF-39: CLF comments that the economic costs that were listed in the summary
are either lower than the applicant's estimates or are at the low end of a range
of plausible costs.
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The commentor asserts that the 11.6 mills/kWh fuel cost cited by staff is low
and supports this assertion with a 1982 cost estimate attributed to the appli-
cant.

Because the commentor does not provide the source of this estimate, the staff
is unable to determine or evaluate its basis. The staff has no knowledge of
any fuel cost estimates more accurate or recent than the one provided in the
DES.

The commentor further asserts that O&M costs should be derived from costs expe-
rienced with other New England nuclear plants.

It is staff's opinion that, in general, wide variations in O&M costs have been
experienced between nuclear units of similar design and by the same unit, over
its own operating life. Because of these variations, it would be inappropriate
to rely on the limited experience with operations of other nuclear units during
a particular year to predict what O&M costs the Seabrook units are likely to
experience over their entire operating lives.

Finally, the commentor refers to a decommissioning estimate of "$250 million
(1981 $)" which, the commentor states, was provided in a report commissioned by
the NRC as cost of decommissioning a large nuclear reactor. The commentor
alleges that, based on this cost, the DES estimate of $21 to $43 million is
significantly low.

Following review of the referenced report, staff concludes that the estimate to
which the commentor refers is probably the cost of an accident-initiated decom-
missioning event, not the cost of planned decommissioning at the end of a reac-
tor's useful life. For this reason it is inappropriate to compare these costs.
Accident-initiated decommissioning, as opposed to decommissioning at the end of
a facility's useful life, would generally entail more extensive decontamination
efforts as well as other activities which would probably approach the cost the
commentor mentions.

CLF-40: CLF contends the cost-benefit summary has omitted several costs that
affect the cost of power from the plant.

The costs associated with interim replacements and li-ability insurance are in-
cluded in the operation and maintenance costs. See also the response to CLF-1.

SAPL-10: Dr. Kaufmann believes there should not be any suggestion that there
will be a net economic benefit to the public outside of the immediate Seabrook
area if Seabrook Station increases the cost of electricity to the customer.
Table 6.1 suggests a reduction in the cost of electricity will be a large
benefit.

The commentor refers to the staff's estimate of the potential saving to be derived
from operation of the Seabrook Station and questions its inclusion on the benefit
side of the cost/benefit balance. The commentor has misinterpreted the entry
in Table 6.1 related to these savings to imply an overall reduction in the "cost
of electricity." The staff's intent in documenting these estimated savings was
to show the difference in system fuel costs resulting from the operation of the
Seabrook Station versus not operating the facility. The staff stated that these
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operating savings would accrue as a result of the Seabrook facility displacing
energy that would have to be generated by more expensive fossil-fueled units,
should the Seabrook facility be refused an operating license. These savings
will be reflected in the cost of energy to the ultimate consumer. The staff
has modified the text of Section 6.4.2, Benefits, and Table 6.1, "Benefit-Cost
Summary," to eliminate the term "savings" and to include, instead, the term
"avoided costs." This term more accurately reflects the benefit the staff
originally attempted to convey to the reader. It is anticipated that this
change will avoid any similar misinterpretations in the future.

SAPL-11: Dr. Kaufmann notes that Table 6.1 lists an increase of 600 permanent
jobs as a benefit. He says jobs lost when other power plants throughout the
region served by Seabrook are closed also should be listed.

Because jobs are created by the Seabrook plant, information on jobs was included
in the table for information purposes only; it was not factored into the staff's
cost-benefit analysis. See also the response to SAPL-10 above.

SAPL-51: SAPL comments, on condition 3, that the proposed course of action
should include complete stoppage of the plant until an analysis is done--espe-
cially where adverse impacts are unavoidable. SAPL contends stoppage would
prevent compounding of impacts.

It would be premature to categorically require ahead of time a plant shutdown
for all cases envisioned by this statement in the FES. In addition, a plant
shutdown may not cure the adverse environmental effect. The NRC retains the
authority to regulate plant operations as required, and may impose specific
limitations as warranted to protect the environment after a review of cir-
cumstances on a case-by-case basis.

9.6.4 Benefit-Cost Summary

9.6.4.1 Summary

CLF-38: CLF contends that the dollar amounts presented in the cost-benefit
summary suffer from omissions and low estimates. The principal omission from
the cost-benefit summary is the cost of construction of Units 1 and 2 of the
Seabrook Station.

Capital costs are omitted from discussion in the operating license review. At
the OL stage, considerable capital investment associated with the construction
of the facility has already been incurred and may be viewed as a "sunk cost,"
which will be borne by one or more segments of the consumer community whether
not the facility is granted permission to operate. The only economic factors
that are relevent for consideration now are fuel costs and operation and
maintenance costs because these costs will be impacted by the units' operation.

NEC-15: NEC comments that in addition to the added capacity supplied by the
Seabrook plant, the staff has added local property taxes, employment, and payroll
to the benefits side of the cost/benefit ledger (Table 6.1). These factors
constitute "transfer payment resulting in offsetting costs and benefits," and
may not be included in a cost/benefit analysis.
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See the response to SAPL-11.

SAPL-52: SAPL comments that the proposed continuous chlorine injection plan
was not included. An assessment of damages and consideration of mitigative
measures should be included.

The revised chlorination system for Seabrook Station was considered in Table 6.1
of the DES under these headings: "Damage suffered by other water users: Surface
water contamination; Damage to aquatic biota: Chemical discharges; and Adverse
nonradiological health effects: Water quality changes." The section references
in the table have been corrected to indicate the sections in which biocide use
was assessed. The subjective measure of impact for the latter impact category
was inadvertently omitted from the table in the DES. This has been corrected
to show "none," because no adverse human health effects as a result of antici-
pated water quality effects in the vicinity of the Seabrook Station discharge
have been identified.

SAPL-53: SAPL comments that there is no impact status listed for adverse

nonradiological health effects--water quality change.

Refer to SAPL-52 in Section 9.6.4.1 for response.

9.6.4.3 Economic Costs

A-42: The applicant suggest that paragraph 1 should note that the operating
and maintenance (O&M) cost of 8.3 mills per kWh (1987 dollars) does not include
capital additions. If capital additions are included, the O&M cost is about
11.05 mills per kWh.

Staff policy does not call for the inclusion of the costs of future capital
additions as a component of O&M costs. Therefore, the 8.3 mills/per kWh cost
of O&M will remain unchanged.

9.8 Agencies, Organizations, and Persons to Whom Copies of the Draft
Environmental Statement Were Sent

ASNH-6: ASNH comments that the current reduction in government publications
available to the public severly handicaps organizations like ASNH that serve
as education and information centers for the public. This reduction is seen
as an infringement of "freedom of information" and "right-to-know." The list
of recipients of this DES is shockingly brief, and ASNH protests its limitation
to government agencies.

The addressees in Section 8 are the Federal, state, and local government
organizations known to have a direct interest in the Seabrook environmental
impact statement. In the interest of the public's right to know, and to ensure
freedom of information, the staff placed a notice in the Federal Register and
notified local newspapers that the DES was available to all members of the pub-
lic without charge. The notice included instructions on how to obtain a copy.
Many requests were received by the NRC Division of Technical Information and
Document Control, and all of them were filled.
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9.10 Appendices

9.10.C Appendix C--Impacts of the Uranium Fuel Cycle

A-43: The applicant requests that the word "reactor" be added after the phrase
T•7.light-water-cooled..." in paragraph 1, line 1.

The text has been revised to reflect this comment.

JFD-1: Mr. Doherty commented on the statement found on page C-6, "To illustrate:
777-. He suggests that to this fuel cycle impact description, the following
detail should be determined and added:

(1) The range of number of cancer fatalities for each 1198 MWe Seabrook Station
reactor at its projected capacity factor and the licensing period under
consideration, from fuel cycle radon-222;

(2) The range of number of cancer injuries induced by fuel cycle radon-222
for each Seabrook Station reactor at its projected capacity factor and
licensing period;

(3) The range of number of fatal birth defects induced by fuel cycle radon-222
for each Seabrook Station reactor at its projected capacity factor and
licensing period, and;

(4) The range of number of non-fatal birth defects induced by fuel cycle
radon-222 for each Seabrook Station reactor at its projected capacity factor
and licensing period.

In response to Mr. Doherty,

(1) Section 5.9.3.1 of both the FES and DES, entitled "Radiological Impacts on
Human," discusses the risk to both the maximally exposed individual and to
the general public from routine operation of the Seabrook Station.

(2) The Advisory Committee on the Biological Effects of Ionizing Radiation
(BEIR-III) in the report entitled, "The Effects on Populations of Exposure
to Low Levels of Ionizing Radiation," points out that for some sites and
types of cancers (for example the lung) the incidence is fairly well
approximated by mortality. Therefore, the values quoted in Appendix C on
cancer deaths can be used as an approximation of the incidence of lung
cancer from radon-222.

(3),
(4) The text of the FES has been revised to reflect these comments.

SAPL-6: Dr. Kaufmann comments that the value of 0.0002% used in paragraph 3
on page C-3 and in paragraph 1 on page C-17 incorrectly suggests that radiation
releases form the fuel cycle are completely negligible. It compares normal
releases associated with one reactor operating for a year to the background
radiation received by the entire U.S. population in 100 years.
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The 3 billion person-rems referenced in the comment represents the total-body
involuntary 100-year environmental dose commitment to the U.S. population.
This value is based on 1 year's exposure from natural-background radiation being
an average 100 millirems and a stabilized U.S. population of 300 million. One
can think of this 100 millirems as being a 1-year release from the environment
and can then relate it to the release resulting from the operation of the model
1000-MWe LWR for 1 year of operation. To calculate the impact from 100 reactors
operating for the same 1-year period, simply multiply the value for one reactor
by 100. This value can then be compared to'the 3 billion person-rems from
natural background in the same manner as described in Appendix C. It would
result in 0.002% of the natural-background total-body dose.

SAPL-7: Dr. Kaufmann also states it seems inconsistent to say that natural
radon-222 will produce 300,000 lung cancer fatalities in 100 years (paragraph 2
on page C-6) while all naturally occurring terrestrial and cosmic ray sources
together produce a total of only 400,000 fatalities from all types of cancer
in 100 years.

The staff does not feel that it is inconsistent in making the statements refer-
enced in the comment because they are based on different organ exposures. The
300,000 lung-cancer fatalities in 100 years are based on an annual dose to the
bronchial epithelium of 450 millirems from exposure as a result of background
radon-222 levels, whereas the 400,000 cancer deaths for the same 100 years are
based on an annual average whole-body dose of 100 millirems rather than a speci-
fic organ dose to the bronchial epithelium.

SAPL-8: Dr. Kaufmann believes ignoring all radioactive waste releases seems
unrealistic and states there are certainly releases currently taking place
from-radioactive wastes.

The DES/FES does not ignore radioactive waste releases but states that there
will be no significant radioactive releases to the environment for low-level
waste disposal at land-burial facilities. No releases resulting in measurable
radiological impacts to members of the public have occurred, nor are any
expected.

Also, on October 25, 1979, the Commission began a proceeding to determine (1)
whether the Commission continues to have confidence that safe offsite disposal
of radioactive wastes from licensed facilittes will be available-; (2) when safe
disposal or offsite storage of radioactive wastes from licensed facilities will
be available; and (3) whether radioactive wastes can be safely stored on site
past the expiration of existing facility licenses until offsite disposal or
storage is available (44 FR 61372, 61372). In the notice commencing the pro-
ceeding the Commission said

During this proceeding the issues being considered in the rulemak-
ing should not be addressed in individual licensing proceedings.
These issues are most appropriately addressed in a generic proceed-
ing of the character here envisaged...However, all licensing pro-
ceedings now underway will be subject to whatever final determina-
tions are reached in this proceeding.
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Thus, pursuant to the Commission's direction, the issue of the availability of
permanent disposal of nuclear wastes from reactors currently in the licensing
process, including the Seabrook Station Units 1 and 2, will be addressed in
the generic rulemaking now under way. The Commission has completed the pro-
ceedings in this rulemaking and has the record before it for decision.

SAPL-9: Dr. Kaufmann asks about the proposed stabilization process for re-
ducing radon-222 releases from uranium mill tailings.

The stabilization process involves covering the mill tailings with a base
layer of earth that will be topped with vegetation or a rock cover. This
process has not yet been applied to any piles of tailings now in existence.

SAPL-15: Dr. Kaufmann comments that the impact of radiation releases should
be compared to the background radiation received by residents in various zones
(Low Population Zone, Emergency Planning Zone, etc.) near the plant as opposed
to comparison to the background dose of all people in the U.S.

Impacts for the uranium fuel cycle are based on the U.S. average background
dose of 100 mrems. They were intentionally calculated based on the average so
that the conclusions could be used generically. The conclusions would not
change significantly if the calculations were based on the average background
dose for New Hampshire of 88.5 mrems, as cited in the U.S. Environmental Protec-
tion Agency report titled, "National Radiation Exposure in the United States,"
ORP/SID/72, 1972. See also the response to SAPL-6.

SAPL-45: SAPL feels the assessment of the impacts of the uranium fuel cycle
in Appendix C is inadequate largely because of the grave uncertainties surround-
ing plans for long-term disposal of radioactive wastes.

See the response to NEC-23 above.

SAPL-46: SAPL objects to the fact that there is no mention of ailments that
might be caused by radiation exposure that cause human suffering but do not
result in fatalities.

The text has been revised to reflect this comment.

9.10.D Appendix D--Examples of Site-Specific Dose Assessment Calculations

NEC-18: NEC comments that although Appendix D of the DES gives estimates of
radioactive releases from the plant, the basis for these calculations as related
to the radwaste systems at the Seabrook facility is not discussed. Appendix D
is also inadequate in that it posits calculations of annual average relative
concentration and relative deposition of radioactivity based on a generalized
model, and postpones a discussion of the actual effects at Seabrook until the
applicant has examined the effects of the seabreeze on the model. NEC proposes
that the public should be given an opportunity to review the new information
after the modifications are incorporated into the FES.

An evaluation of the radwaste systems and the capabilities of these systems
will be in the on Seabrook SER, which is scheduled to be published in January
1983.
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The atmospheric dispersion model used for calculations of relative concentra-
tion and relative deposition values presented in the DES utilized meteorological
data collected at the Seabrook site. These data reflect occurrences of the sea-
breeze in wind direction frequencies and wind speed and stability combinations.
The model does not explicitly consider two features of the seabreeze that could
affect the calculation of relative concentration and relative deposition values.
These features are plume intercept and/or trapping beneath a boundary layer
formed in the transition from over-water to over-land airflow and curved plume
trajectories experienced during the onset and decay of the seabreeze. The
increases in relative concentration and relative deposition values presented
in the DES as a result of plume intercept and/or trapping beneath the boundary
layer were expected to be incremental in magnitude. Comparisons performed by
the applicant confirm these incremental increases of less than 20%. Based on
studies performed at other nuclear power plants, increases in relative concen-
tration and relative deposition values as a result of spatial and temporal
variations in airflow in seabreeze situations were expected to be in the range
of factors of 2 to 4.

Increases of this magnitude are not expected to change the staff conclusions
about the acceptability of the Seabrook plant design. The applicant has pre-
sented a discussion of the effects of seabreeze circulation on atmospheric
dispersion calculations in Section 2.3.5 of the FSAR and in the response to
RAI 451.18.

SAPL-30: SAPL suggests that all assumptions be elucidated and all calculations
be provided for review for the information given in Appendix D on routine
radiation exposures to the population.

Section 5.9.3 discusses in general the pathways of concern and the methodology
for calculating the doses from these pathways. Also, this section states the
that the model and the radiation-dose calculations are discussed in detail in
Revision 1 of Regulatory Guide 1.109, "Calculation of Annual Doses to Man from
Routine Releases of Reactor Effluents for the Purpose of Evaluating Compliance
with 10 CFR Part 50, Appendix I," October 1977, and in Appendix B of the Seabrook
DES/FES.

Regulatory Guide 1.109 discusses the fact that the calculations are determined
for all four age groups and for the following seven organs plus the whole body:
bone, gastrointestinal tract, liver, kidney, thyroid, lung, and skin. Based
on the results of these calculations, the staff determines the age group and
organ that results in the highest cumulative dose for the location of concern.
It is these results that are presented in Table 0.6.

The rationale for the skin dose calculations is that 10 CFR 50, Appendix I only
sets the numerical guides for skin based on gaseous effluents (i.e., noble
gases), but it should also be noted that the noble gases contribute all the
significant skin dose that is likely to occur.

In reference to transuranics other than Np-239 being considered, the footnote
to Table D.4 states: "nuclides whose release rates are less than 10-s Ci/yr per
reactor are not listed individually but are included in all others."

Seabrook FES 9-69



9.10.E Appendix E--Rebaselining of the RSS Results for PWRs

NEC-28: NEC suggests that the discussion of radiological risk should be
redrafted to include the following:

(1) A discussion of severe core-melt probability as explained in the ORNL study
(NUREG/CR-2497) and as specifically applied to Seabrook.

(2) A discussion of the probability of accidents, including other than severe
core melt, as may be extrapolated from the accident sequence precursor (ASP)
study (ibid) and other studies.

(3) Identification of accident sequences critical to the Seabrook facility,
and not just to nuclear plants in general. The identification of critical
scenarios must take into account individual plant design and site
character istics. For example, critical accident scenarios for Indian
Point have been identified as fire and seismic events, and for Three Mile
Island as interfacing system LOCAs.

(4) An evaluation of the contribution of human error to accident risk, in light
of the fact that 38% of the core-melt precursors identified in the ASP
were caused by human error.

The staff has not completed the review of the ORNL study. The staff would refer
the commentor to the applicant's analyses of postulated accidents presented in
Section 7 of the applicant's ER-OL.

NEC-29: NEC feels that the NRC must include the ASP assessment of core-melt
probability and its implications in the Seabrook DES.

See the response to NEC-28 above.

9.10.F Appendix F--Consequence Modeling Considerations

CLF-37: CLF criticizes the fact that no attempt is made in the DES to apply
the evacuation model to the area surrounding the Seabrook Station.

See Section 5.9.4.4(3) regarding the status of Seabrook emergency preparedness.

SAPL-37: SAPL finds flaws in the assumptions used in the evaluation and health
effects models as described in Appendix F. Some examples are the assumption
that evacuees will receive no further radiation exposure at the end of the
travel distance (15 miles), the lack of consideration of the consequences of a
rainout of radionuclides from the plume, and the duration of evacuation (the
economic costs, which were calculated for only 1 week).

The CRAC model used in the staff's analysis accounts for a full year of site-
specific meteorological data including precipitation. "Washout" of radionuclides,
therefore, is included in the staff's analysis. Doses received by people who
are evacuating are calculated for a 15-mile distance, because the dose increment
at evacuation distances beyond 15 miles is negligible. Washout as a deposition
process is included in the calculation. The 1-week stay at relocation centers
is an arbitrary but reasonable average time spent in relocation centers. As
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indicated in the DES, the calculated costs also include indirect costs such as
loss of income by evacuees.

9.10.H Appendix H--Preliminary Draft NPDES Permit

NOAA-7: NOAA states that the reasons for many of the differences in parameters
for monitoring requirements for outfalls (pages H-9 and beyond) are not readily
apparent.

The values for the effluent limitations for the NPDES permit were based on the
Steam Electric Power Generation Source Guidelines, Water Quality Requirements
of the Receiving Waters, and the Development Document of Effluent Limitations
Guidelines and Standards for the Steam Electric Point Source Category (EPA 1980).
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United States.
Department of
Agriculture

Economics
and Statistics
Service

Washington, D.C.
20250

June 1, 1982

Mr. Frank J. Miraglia, Chief
Licensing Branch No. 3
Division of Licensing
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Dear Mr. Miraglia:

Thank you for forwarding the Draft Environmental Statement
(NUREG-0895) in which the Public Service Company requests
the issuance of operating licenses to operate the Seabrook
Station, Units 1 and 2, located in Rockingham County, New
Hampshire.

We have reviewed Docket Nos. 50-443 and 50-444 and have no
cOmments.

Sincerely,

(AuRW. DAVIS
Asiociate Director
Nitural Resource

/ Economics Division

IDA-i.

8206030111 20601
PDR ADOCK PDR
D
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4S Public Health ServiceDEPARTMENT OF HEALTH & HUMAN SERVICES

Food and Drug Administration
Rockville MD 20857

JUN 2 1 1984,
Mr. Louis L. Wheeler
Project Manager
Office of Nuclear Reactor Regulations
U.S. Nuclear Regulatory Commission
Washington DC 20555

Dear Mr. Wheeler:

The Bureau of Radiological Health staff have reviewed the Draft Environmental
Statement (DES) related to the operation of Seabrook Station, Units I and 2,
NURE13-0895, dated May 1982.

In reviewing the DES, we note that (1) the application for a construction
permit was received in March 1973, (2) the Final Environmental Statement -
Construction Phase was issued in December 1974, (3) the construction permit
was not issued until July 1976, and (4) as of March 1982, the construction of
Unit 1 was about 61 per cent complete. The Bureau of Radiological Health
staff evaluated the health and safety impacts associated with the proposed
operation of the plant and have the following comments to offer:

H 4t $S-c.

1. The dose design objectives of 10 CFR 50, Appendix I, the Uranium Fuel
Cycle standards of EPA's 40 CFR 190, and the applicant's proposed radio-
active waste management system provide adequate assurance that radioactive
materials in the effluents will be maintained as low as reasonably
achievable (ALARA). It appears that the calculated doses to individuals
and to populations are within current radiation protection standards.

2. The environmental pathways in Section 5.9.3 and shown in Figure 5.2
cover all possible emission pathways that could impact on the population
in the environs of the facility. The dose computational methodology and
models (Appendix B and D) used in the estimation of radiation doses to
individuals and to populations within 80 km. of the plant have provided
the means to make reasonable estimates of the dosds resulting from normal
operations and accident situations at the facility. Results of the cal-
culations are shown in Appendix D, Tables D.6, D.7, D.8, and D.9. The
results confirm that the calculated doses meet the design objectives.

3. Discussions in Section 5.9.4 on the environmental impact of postu-
lated accidents is considered to be an adequate assessment of the radi-
ation exposure pathways depicted in Figures 5.2.and 5.3 and the dose and
health impacts of atmospheric releases. However, in Section 5.9.4.2(2),
two additional pathways are mentioned that could be significant for
accident releases. These are (1) fallout onto open bodies of water of
radioactivity initially carried in the air, and (2) the "China Syndrome"
that creates the potential for release of radioactive materials into the
hydrosphere through contact with ground water. If possible, it would be
helpful to expand the discussion in Sections 5.9.4.2(2) and-5.9.4.2(5)
on releases to ground water to quantify the environmental and health
impacts from the latter pathway in sufficient detail to permit an under-
standing of the consequences of such an event.

$206230113 820621
PDR ADOCK 05000443
D PDR
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Mr. Louis L. Wheeler - Page 2

We will forego comments on Section 5.9.4.3(3) relating to emergency
preparedness since we realize the process of granting an operating
license will include an adequate review of the emergency preparedness
plan for the station by NRC and the Federal Emergency Management Agency
(FEMA). In this context, it is essential that the factors impacting on
the capability to evacuate the beaches be fully understood and are
factored into the station, state and local governments emergency
response plans. The NRC's independent evacuation time estimation study
should provide timely input to the respective plans. We have represen-
tation on the RAC's whose evaluation relative to the emergency prepared-
ness for the Seabrook Station will speak for this department.

4. The radiological monitoring program, as presented in Section 5.9.3.4
and summarized in Table 5.6, appears to provide adequate sampling fre-
quency in expected critical exposure pathways. The analyses for specific
radionuclides are considered sufficiently inclusive to (1) measure the
extent of emissions from the plant and (2) verify that such emissions
meet applicable radiation protection standards.

In view of some of the monitoring problems identified during the . N
Three Mile Island, Unit 2, accident, we suggest reevaluation of the
airborne radioiodine and particulates sampling and analysis program to
determine if the instrumentation is adequate to measure releases under
accident conditions. In particular, address the problem of monitoring
radiohalogens (especially radioiodines) in the presence of radionoble
gases. This could be accomplished by reference to FEMA-REP-2, a
document on instrumentation systems prepared with considerable input
from NRC.

5. Section 5.10 and Appendix C contain descriptions of the environ-
mental impact of the Uranium Fuel Cycle (UFC). The environmental
effects presented are a reasonable assessment of the population dose
caTmitmrents and health effects associated with release of radon-222
from the UFC.

Thank you for the opportunity to review and comment on this Draft
Environmental Statement.

Sincerely yours,

ohn C. Villforth
irector
ureau of Radiological Health
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June 29, 1982

U.S. NUCLEAR REGULATORY COMMISSION
Washington DC 20555
ATTN: Director Division of Licensing

Dear Sir:

As a resident of South Hampton, N.H. I would like to take this opportunity to
clarify several aspects of the Draft Environmental Statement - OL Stage.

Chapter 4: AFFECTED ENVIRONMENT

Section 4.2 Facility Description

4.2.6 Power Transmission System

In its Final Safety Analysis Report (FSAR) the Applicant notes that "two of
the three lines to Seabrook Station will be installed and will be in service
prior to Unit 1 startup. The third line is scheduled to be available for Unit
2 operation." (FSAR 8.1.1) No mention of this is made in the ER-OL filed by
the applicant.

The staff should comment on the environmental impact of the Westerly
Seabook-Scobie line vs. the Southerly Seabrook-Tewksbury line, given that the
completion of the second plant may be delayed for, an extended time or
cancelled (note that an NRC staff report that lists Seabrook II as one of 19
unlikely to be completed). The NRC should participate in the decision as to
which line will be built next: Seabrook-Scobie or Seabrook-Tewksbury given
that a third line may not be required. The NRC should also determine if a
third line is required even if. the second unit is built.

The staff should also be made aware that NEET, a subsidiary of New England
Power, is proposing to construct a high voltage line to Southern New England
to bring power from Quebec hydro plants, and also to sell power from Seabrook
and other stations. In the future NEET may seek to use the Seabrook-Scobie
line as a tie-in to the Quebec line. (The New Hampshire Site Evaluation
Committee recently held hearings on Phase I of this project.)

If the Southerly route is selected, the impact of a corridor first heading
West and then dropping through South Hampton should be compared with that of
other Southerly alternatives.

F ;I Section 4.3 Project Related Environment Description

4.3.1 Land

It is noted that "the total land area owned by the utility in connection with
the Seabrook Station is approximately 363 ha (896 acres). The land area within
the site boundary, or exclusion area boundary, is approximately 291 ha (719
acres).-

A-4



Comments on Seabrook Station Draft Environmental Statement - OL Stage
Fred Anderson South Hampton NH Page 2

No specific description, maps, etc. are provided for the area outside the site. FH4 FI-J
The staff should be provided with a complete description of this-land and a
statement as to its future use. The staff should be made aware that the
Applicant has on about 11 acres of this land built and is operating a storage
area for construction materials for the second plant directly in the path of
the state and Federally approved transmission right of way (see attached
letter from the N.H. Assistant Attorney General). The applicant applied for
state permission to change the transmission route in the vicinity of the
storage area (one of the court cases referred to in DES-OL 4.2.6)

4.3.6 Historic and Archeological Sites

It was stated that "during consultation with the State Historic Preservation
Officer, the applicant was notified that local citizens are developing
information with regard to two proposed historic districts in South Hampton
for the state's consideration of their possible eligibility for inclusion in
the National Register for Historic Places. The districts are along the path of
the approved transmission corridor."

In fact, the Southerly line would pass right through one historic district
(Jeweiltown) and within clear view of another (Hilltop) that contains the Town
Common, Town Hall, Barnard School and South Hampton Baptist Church. A third
district (Highland Road) would also be impacted by a change in the
Westerly/Southerly corridor proposed by the applicant.

These districts have been adopted by the Town of South Hampton, under New
Hampshire law, and any further action by the State and the National Register
would only add to the status of these areas.

Note also that over a year ago the Advisory Council on Historic Preservation
wrote to Harold Denton of the NRC and I believe also to the applicant
informing them of the requirement to "evaluate the significance of such
properties." (See attachment)

RAI 310.15 Fl1
In RAI 310.15 the applicant claims that -the operation and maintenance of the
line would have no unacceptable impact on these historical resources. In
operation, the lines are silent except during inclement weather when under the
worst case conditions (heavy precipitation) corona associated noise could
reach 50 to 55 dB (A) at the transmission corridor edge. Whereas this noise
level is the equivalent of moderate rainfall on foliage it is intuitively
obvious that the Imposition of this transmission line noise would be
imperceptible over natural noises. It would also be highly unlikely that one
would choose such weather to view the exterior features of such historical
resources."

The Applicant seems to ignore the visual, impact that 70-100 foot dual and
triple steel or wooden poles would have on the districts. South Hampton, like
other towns, maintains rigid controls on any exterior modification to
structures and nev construction within a historic district (see attachment)
and such structures would without question do irreparable harm to these
districts.
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1RAA 4f Comments on Seabrook Station Draft Environmental Statement - OL Stage
Fred Anderson South Hampton NH Page 3

Also in RAI 310.15 the Applicant refers to Indian Ground Hill stating.that -no
systematic excavation has been performed in this area. Transmission line
operation and maintenance will not disturb the topsoil and therefore should
not impact archeological resources." The Applicant ignores the impact that
construction would have (the Southerly line would pass right over Indian
Ground Hill) and also ignores the damage. that operation and maintenance would
have on any potential future public use .of this area. During the 1972 State
hearings the applicant was made aware of the possible significance of Indian
Ground Hill via questioning by the Assistant Attorney General and yet it has
not studied the area further. The Applicant should be immediately required to
undertake a systematic excavation of this area.

Section 4.1.2 of the FES-CP examined the lines with reference to criteria
established by the Federal Power Commission ("Electric Power Transmission and
the Environment" 1971). In addition to the avoidance of historic sites, it
suggested the avoidance of scenic or recreation areas and- the desire to achieve
"minimum possible view by the general public." All three criteria would be
abridged if the Southerly line were erected within direct view of the center
of South Hampton and its historic district. Furthermore, the Jewelltown
historic district contains the Pow Wow River, used for canoeing, fishing, ice
skating and other recreational activities.

Chapter 5: ENIRONMENTAL CONSEQUENCES AND MITIGATING ACTIONS

V5.5.1.2 Induced Voltage and Low-Level Electric Fields

" The staff believes that humans would not chronically be exposed to field

gradients in excess of the maximum edge of right of way value (2 kV/m) because
people are not permitted to live on the right of way and therefore, would not
receive a long term, constant exposure."

The staff should be aware that some of the apartments In the Whitehall Village
complex in Amesbury, Massachusetts (just over the state line from South
Hampton) are within 20 feet of the edge of the right of way, and that the
specific exposure that residents will have is not known (and may be altered by
a number of conditions). The staff suggests that a value of 4-20 kV/m is the
equivalent to the 100 kV/m exposure of laboratory animals that resulted in
"significant effects", and it concludes that humans will not be exposed to
harmful levels.

However, a slightly different scaling factor would result in a different
conclusion - that harmful effects from low-level electric fields may result.
Those living along the right of way should not be a part of experimentation
withouttheir consent.
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Comments on Seabrook Station Draft Environmental Statement - OL Stage .-7

Fred Anderson South Hampton NH *Page 4

The staff notes that "if ongoing research were to conclude that protective
measures were warranted, a variety of actions could be considered including,
but not limited to: increasing the width of rights-of-way to limit the field,
strengths to which the public would be exposed at the edge of the right-of-way;
giving potential right-of-way users specific warnings of possible risks; and
using shield wires or other types of retrofitting techniques that could reduce
field gradients to a prescribed level."

As noted earlier apartments in the Whitehall Village complex are already
extremely close to the Right of Way, and any widening would still leave other
residents subject to their effects (even if some apartments were condemned).
Warning signs would not be effective with children, many of whom live in
Whitehall Village.

The staff should note that another alternative lies in placing the lines
underground in certain sensitive areas, and that if this might be ordered at a
later time it should be required now before the lines are erected. The
Massachusetts DPU has before it a proposal to place part of the Southerly line
underground.

Finally, it should be asked who will assume the responsibility for judging
that ongoing research has reached the stage where mitigating actions are
required? The Applicant?

5.7 Historic and Archeological Sites FI

The DES states in full.that "the operation and maintenance activities of the
undertaking are not expected to affect any cultural resource sites in or
eligible for the National Register of Historic Places."

As noted earlier, several sites in South Hampton are awaiting a ruling on
their eligibility. Further, the NRC should not limit its consideration to only
sites in the Federal Register, but also those designated by Towns acting under
State law. Mitigating actions are definetly required to minimize the impact on
these historic and archeological sites.

5.8 Socioeconomics 1IA-1
No statements are made with regard to the socioeconomic impact of the overhead
lines. The proposed Southerly line will cut through South Hampton,
dramatically affecting current property values of many homes and also any
potential for future residential development. Given that the town has no
appreciable commercial base the socioeconomic impact could be devastating.

OTHER ISSUES

The following excerpt from the FES-CP indicates a significant area in which
the Applicant has changed the method of construction of the transmission lines.
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Comments on Seabrook Station Draft Environmental Statement - OL Stage
Fred Anderson South Hampton NH Page 5

Section 4.5 MEASURES AND CONTROLS TO LIMIT ADVERSE EFFECTS DURING CONSTRUCTION

6 4.5.1 Applicant Commitments

" 8. The use of wood H-frame supports apd preservation of screening vegetation
at road crossings will be used to minimize ground level view of the
transmission system when possible."

The wooden structures are also referred to in FES-CP Section 3.8.4.
The Applicant has in fact not lived up to its "commitment" but has installed
steel H-frame towers along the Seabrook-Newington right of way (except single
steel towers along the B&M ROW and at the Interstate 95 crossing). Wooden
H-frames were described by PSC's environmental consultant in the original
State hearing (Page 499): "Pole selection. Wood pole H-frame compatible to
low land landscape because of low profile. Wood is appropriate to the rural
character. In built up urban areas expressing technology such as Portsmouth
interchange and related residential commercial-industrial area, are more
sophisticated pole factors appropriate." Steel H-frames have never been
proposed to State or Federal authorities. The Applicant should be required to
use wooden poles in all rural areas.

S141 1 In summary, it is my contention that the NRC should evaluate the environmental
impacts of the Westerly vs. Southerly line and determine which should be built
next (given that a third line may not be required).

If the Southerly line (Seabrook-Tewksbury) is built, alternative routes or
methods of construction (underground in sensitive areas) should be ordered in
order to avoid the impact the operation of high voltage lines along new
rights-of-way would have on Historic Districts, archeological sites, areas of
public assembly, recreation areas, and the health of citizens.

Thank you for this opportunity to respond to the DES-OL.

Regards,

ir1eick H. Anderson, Jr.
Jewell Street
South Hampton NH 03827
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December 30, 1980

Frederick J. Coolbr9th, Esq.
Public Service Company of New Hampshire
1000 Elm Street, P.O. Box 330
Manchester, New Hampshire 03105

Re: Public Service Company Transmission Line Route:
Kensington/South Hamoton

Dear Mr. Coolbroth:

This letter is to confirm our telephone conversation of December 22,
1980. At that time, I advised you of my telephone conversation with
Fred Anderson of South Hampton in which he advised me that the Public
Service Company was seeking site plan approval from the Kensington
Planning Board for an 11-acre tract to serve as an equipment storage
area for the Seabrook nuclear plant. It was Mr. Anderson's under-
standing that the 11-acre tract was directly under the transmission
line route approved in 1972 by the New Hampshire Site Evaluation
Committee.

As per our telephone conversation, you have determined that the
tract in question is, in fact, on the presently approved transmission
line route.ý Therefore, it is my feeling that Public Service Company
should immediately advise the Site Evaluation Committee of its intent
to dedicate the parcel to a use potentially inconsistent with the
transmission line. Although it is my understanding that the Company
plans to request a route change from the Site Evaluation Committee,
the change is by no means a foregone conclusion. If a change is not
approved by the Committee, the Public Service Company, obviously, will
have to accept any risks that the use of the parcel in question may be
inconsistent with the location of the transmission line. I assume
that under no circumstances would the Company assert that the trans-
mission line route must change because of its own actions, such as
the equipment storage use discussed above.
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OFFICE OF THEI ATTORNEY GENERAL PAGE -Z

Frederick J. Coolbroth; Esq.
December 30, 1980

Please provide me with additional information concerning this
matter and the Company's intentions regarding use of the presently
approved transmission line .route at your earliest convenience.

Very truly yours,

E. Tupper Kinder
Assistant Attorney General
Environmental Protection Division

jlh

cc: William A. Healy, Chairman
Site Evaluation Committee

Martin L. Gross, Esq.
Sulloway, Hollis &-Soden

v 4 red Anderson, Jr. d
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Advisory
Council On
Historic
Preservation

1522 K Street. NW
Washington. DC 20005

May 5, 1981 g
IIAY ,,,,81,.

Mr. Harold Denton ' .

Director, Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission .

Washington, DC 20555

Dear Mr. Denton'

We have been informed that the placement of transmission lines associated
with construction on the Seabrook Station, an undertaking of the Nuclear
Regulatory Commission, may have an effect on the South Hampton Historic
District, South Hampton, New Hampshire. This property may possess
historical and architectural significance and therefore may be eligible
for inclusion in the National Register of Historic Places.

Section 800.4(a) of the Council's regulations, "Protection of Historic
and Cultural Properties" (36 CFR Part 800), sets forth the method of
evaluating the significance of such properties. We request that you
initiate this evaluation and inform us of your findings. If the evaluation
results in a determination by the Secretary of the Interior that the
property is eligible for inclusion in the National Register, you should
follow the remaining steps in Section 800.4 to evaluate the effect of
the undertaking on the property and, if appropriate, request the Council's
comments. Should you have any questions or require additional assistance,
please call Joseph P. Hough at 254-3495.

Thank you for your cooperation.

Sincerely,

Jo n annenbaum
Chief, Eastern Division of

Project Review CO

Enclosure /
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South Hampton Historical District Commission

Purposes and Procedures

SECTION I

PURPOSES To preserve for generations to come the unique collections of

historically, architecturally and culturally significant buildings and structures

which characterize the town of South Hampton, to encourage their maintenance and

restoration, and to insure that new buildings and structures, and alterations,

to existing buildings and structures, and uses of buildings and structures

withing the Districts are in visual harmony with their neighbors in order that

districts be preserved which will reflect the cultural, social, economic,

political and architectural history of the town of South Hampton, conserve

and maintain property values in such Districts, foster civic beauty, strengthen

the local economy, and generally provide an opportunity to benefit the

education, pleasure and welfare of all citizens of the municipality.

SECTION 2

PROCEDURES: CERTIFICATE OF APPROVAL NOTICE OF DISAPPROVAL

Any person wishing to construct, alter, repair, move, demolish, or otherwise

change the exterior appearance of a structure within a district or construct a

new structure within a district or institute a new use of land or buildings

within a district must obtain a Certificate of Approval from the Historic

District Commission before any other building permits otherwise required by

the towm are obtained.

A Application forms are available from the Building Inspector or Historic

District Commission.

B Upon the receipt of an application form the Historic District Commission

shall within fifteen days,

1 determine that the application is of no interest and notify the applicant

in writing that he may proceed

OR

2 determine that the application is of interest and schedule a public

hearing.
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C Notice of Public Hearings shall be advertised at least 15 days in advance

in a newspaper of general circulation in the municipality, shall be posted in

at least three public places, and shall be sent by registered mail to abutting

property owners and those owning property directly across the street.

D Public hearing shall be open to the general public and testimony may be

received from any party.

E Certificates of Approval'or Notices of Denial shall be issued within 45 days

of the filing of an application in accord with RSA 31-89 a-f.

F Applications from Applicants for a Certificate of Approval shall show:

1 Name of owner of land

2 Description of land and buildings involved

3 Names and addresses of abutting property owners and those directly

across the street.

4 A description of work proposed to be done, which should include all

information as required for a building permit and any other information as

deemed necessary by the Historical District Commission.

G Decision of the Historic District Commission shall be made in accord with

the guidelines for decisions listed below.

H Decisiont of the Historic District Commission shall be appealable to the

Board of Adjustment as provided for in RSA 31-89 h.

I Enforcement shall be as provided for in RSA 31-89 j and k.

SECTION 3

GUIDELLNES FOR DECISIONS ON APPROPRIATE-ESS: The following. principles shall be

followed in the granting of a Certificate of Approval within an Historic District:

A If proposed construction will not have any visable impact on the exterior

of the building or structure it shall be deemed of no interest.

B Painting of the same color and routine repair to existing structures not

involving any other exterior changes shall be deemed of no interest. Parties

interested in promoting the spirit and intent of the District should come

before the Commission for guidance in the selection of historically appropriate

colors, or details.
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C When determining the appropriateness of all other alterations, restorations,

or remodeling of existing structures the following criteria shall be used:

1 Structures of importance because of their date of construction or their

architecture should be altered to restore features to their original appearance.

2 Structures merely typical of their age and style should be altered in a

fashion typical of that age or style, if in keeping with the character of the

District.

D New structures, or buildings moved in from outside the District, must

conforn in general size, scale, and style to the existing structures within

the District. In addition, it shall conform to the general style of the

district by being similar to neighboring structures in the following criteria:

1 Openings within the facade or a percentage of the facade: i.e. doors

and windows.

11 Similarity of construction materials and surface texture: i.e. rough,

smooth, wood, brick, etc.

3 Similarity of roofs: i.e. slopes and shapes.

4 Similarity of architectural details: i.e. cornices, lintels, arches,

porches, balustrades, wrought iron work, chimney, etc.

5 Similarity of landscaping and ground covering: i.e. grass, brick,

granite, etc.

E Before a building or other structure is demolished or moved out the

District,, the applicant shall in good faith prepare a detailed plan for the

reuse of the site and the Commission may grant a Certificate of Approval

Such Certificate of Approval shall only be granted upon a

showing by the applicant that to deny such a Certificate would result in a

hardship unique to the property-in question, and that such hardship is not

common to neighboring properties, within the District.

South Hampton Historic Commission

Passed by a vote of the town at the Town Hall July 3, 1974
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ADVISORY COUNCIL
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PROTECTION OF
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[4310-10-M]

Title 36-Porks, Forests, and Public
Property

CHAPTER VIII-ADVISORY COUNCIL
ON HISTORIC PRESERVATION

PART 800-PROTECTION OF HISTOR-
IC AND CULTURAL PROPERTIES

Amendments to Existing Regulations

AGENCY: Advisory Council on Histor-
ic Preservation.

ACTION: Final amendments to regu-
lations.

SUMMARY: These regulations imple-
ment Section 106 of the National His-
toric Preservation Act 1966, as amend-
ed (16 U.S.C. 470). and two Presiden-
tial directives issued pursuant to Sec-
tion 106-Executive Order 11593. May
13, 1971, "Protection and Enhance-
ment of the Cultural Environment"
(36 FR 8921, 16 U.S.C. 470), and the
President's Memorandum on Environ-
mental Quality and Water Resources
Management, JulyJ12, 1978. The regu-
lations have been amended to reflect
changes and additions to the Council's
authorities, as well as experience
gained in working with the process
since the last publication of regula-
tions in 1974. These amendments are
intended to expedite and clarify the
commenting process required by Sec-
tion 106 of the National Historic Pres-
ervation Act.

EFFECTIVE DATE: March 1, 1979.

FOR FURTHER INFORMATION
CONTACT.

John M. Fowler, Acting General
Counsel, Advisory Council on Histor-
ic Preservation, 1522 K Street, NW,
Washington, D.C. 20005, 202-254-
396'7.

SUPPLEMENTARY INFORMATION:

BACKGROUND

The Advisory Council on Historic
Preservation is publishing these final
amendments to its existing regulations
to implement Section 106 of the Na-
tional Historic Preservation Act, as
amended (16 U.S.C. 470f). The purpose
of Section 106 is to protect properties
included in or eligible for inclusion in
the National Register of Historic
Places through review and comment
by the Council on Federal undertak-
ings that affect such properties. Prop-
erties are listed on the National Regis-
ter or declared eligible for listing by
the Secretary of the Interior. As im-
plemented through these regulations,
the Section 106 process is a public in-
terest process in which the Federal
agency proposing an undertaking, the
State Historic Preservation Officer,
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the Council, and interested organiza-
tions and individuals participate. The
process is designed to assure that al-
ternatives to avoid or mitigate an ad-
verse effect on a National Register or
eligible property are adequately con-
sidered in the planning processes. The
regulations are binding on all Federal
agencies and specify the manner in
which the Council will render its com-
ments to Federal agencies when their
undertakings affect properties includ-
ed in or eligible for inclusion in the
National Register of Historic Places.
To facilitate processing of the large
volume of cases submitted for Council
comment each year, the regulations
provide for agency consultation with
the Council staff and State Historic
Preservation Officers to reduce the
number of undertakings that require
consideration by the full Council.

The purpose of the present amend-
ments is to reduce procedural delay,
encourage agencies to develop internal
regulations to comply with the re-
quirements of the Act and these regu-
lations, to clarify the process since the
last publication of the Council's regu-
lations in 1974, and to implement the
directives in the President's Memoran-
dum on Environmental Quality and
Water Resources Management.

In-late 1977, the Council staff began
a reassessment of the existing regula-
tions codified in 1974 in 36 CFR Part
800. in an effort to determine what
changes, clarifications, or modifica-
tions were necessary. In July of 1978,
the President issued the Memorandum
on Environmental Quality and Water
Resources Management which direct-
ed the Chairman of the Council to
review and promulgate regulations im-
plementing the Act and the Memoran-
dum by March 1, 1979. Accordingly,
the existing regulations were amended
to reflect changes in statutory author-
Ity. experience gained in implementing
the procedures since 1974, and to meet
the demands of the President's Memo-
randum.

The Council published proposed
amendments to the existing regula-
tions in the FEDERAL REGISTER on Oc-
tober 30, 1978, and invited public com-
ment for a 30 day period. A number of
Federal agencies and others requested
extension of the comment period. On
November 28, 1978, the Council pub-
lished notice in the FEDERAL REGISTER
extending the comment period for an
additional thirty days until December
29, 1978, providing for a 60 day com-
ment period in total. A public briefing
for interested agencies, organizations,
and individuals on the proposed
amendments was held on December
11, 1978. Council staff also actively co-
operated with the Secretary of the In-
terior's Water Policy Implementation
Task Force on Environmental Stat-
utes. The Task Force was convened in

response to the directives contained in
the President's Memorandum. The
Task Force was charged with review-
ing the draft regulations and informal-
ly offering comments to the Council
on whether the regulations comply
with the directive.

Pursuant to the President's MeI o-
randum, agencies with consultation re-
sponsibilities under the Act must de-
velop regulations to be approved by
the Chairman of the Council in re-
sponse to these regulations. Such
agencies must publish regulations no
later than three months after the ef-
fective date of these regulations.
Other agencies may choose to adopt
counterpart regulations specifically
tailored to their particular program
needs as stipulated in these regula-
tions.

These regulations issued pursuant to
16 U.S.C. 470s were adopted by unani-
mous vote of the full Council in open
session on January 17, 1979. As direct-
ed by the President, the amended reg-
ulations will be effective March 1,
1979.

SuMMARY or MAJOR CHANGES

The flow of the commenting process
established by the 1974 regulations re-
mains basically unchanged in the pres-
ent amendments. However, the regula-
tions have been renumbered and rear-
ranged from the 1974 publication for
greater clarity. The following major
changes have been made in the regula-
tions:

1. Section 800.4(a) has been substan-
tially revised to provide further guld-
ance to Federal agencies on the identi-W
fication of National Register and eligi-
ble properties.

-2. A new §800.5 has been added to
define the responsibilities of State His-
toric Preservation Officers in the com-
menting process.

3, Section 800.6(d) authorizes the
Chairman to appoint a panel of five
members of the Council to consider
undertakings in lieu of consideration
by the full Council.

4. A new § 800.7 has been added deal-
ing with resources discovered during
construction.

5. A new § 800.8 has been added deal-
ing with Programmatic Memoranda of
Agreement allowing an agency to
obtain the Council's comments for a
particular program or class of under-
takings that would otherwise require
numerous individual requests for com-
ments.

6. Section 600.9 revises the original
section dealing with the National En-
vironmental Policy Act to reflect neur
Council on Environmental Quality
regulations.

7. A new § 800.11 has been added to
authorize counterpart regulations per-
mitting agencies to develop regula-
tions which, If approved by the Chair-

FEDERAL REGISTER, VOL 44, NO. 21-TUESDAY, JANUARY 30, 1979

A-16



RULES AND REGULATIONS

man. may be used to meet certain re-
quirements of these regulations.

8. A new 1800.15 has been added
dealing with public participation in
the Section 106 review process.

9. A new § 800.14 has been added on
Supplementary Guidance. The Sup-
plementary 'Guidelines included in the
proposed amendments have been de-
leted. Supplementary Guidelines H!
and IV have been included in § 800.13.

10. Throughout the amended regula-
tions, time limits have been estab-
lished to expedite the process while
encouraging maximum public partici-
pation.

COMMENTS AND THE COUNCIL'S
RESPONSE

The Council received 128 comments
prior to the close of the comment
period on December 29, 1978. An addi-
tional 16 comments were received be-
tween December 30. 1978, and the
Council meeting on January 17 and 18,
1979. All comments were submitted to
the Council members for review prior
to the meeting. Comments were re-
ceived from 32 Federal agencies. 27
State Historic Preservation Officers,
33 State or local governments, and 52
private organizations or individuals,
and one U.S. Senator.

SECTION 800.1 PURPOSE AND
AUTHORITIES

The section was slightly reworded in
response to several suggestions to
make the language closer to that of
the Act and Executive Order. A sec-
tion was added summarizing the Presi-
dent's Memorandum on Environmen-
tal Quality and Water Resources Man-
agement.

SacrION 800.2 DErinITIONS

Section 800.2(c) was clarified in re-
sponse to several agency comments
that the scope of the term "undertak-
ing" was too broad and unclear. Of
particular concern was the inclusion of
activities proposed by Federal agencies
for Congressional authorization or ap-
propriation. This definition Is not to
be construed as requiring general pro-
gram authorization and program ap-
propriation requests to be reviewed
under these regulations. The purpose
is to ensure proper and timely consid-
eration of specific activities that will
have significant impacts on National
Register or eligible properties and that
provide limited opportunity after Con-
gressional action to consider alterna-
tives to avoid or mitigate these im-
pacts. Such activities are usually
major Federal construction projects
that are proposed for Congressional
approval at a specific site or with spe-
cific design features, such as a dam.
Section 106 review would be appropri-
ate prior to authorization or, in the
case of projects authorized without

prior Section 106 compliance, during
the agency's formulation of a budget
request to be submitted to the Office
of Management and Budget. In either
event agencies should complete their
Section 106 responsibilities prior to
making submissions to the Office of
Management and Budget. Agencies
will comply with the requirements of
OMB Circular A-10, which concerns
budget confidentiality.

Authorizations for programs that
will have uniform adverse effects on
National Register or eligible proper-
ties and where the legislative terms of
authorization may severely limit the
opportunity to avoid or mitigate ad-
verse effects on a case by case basis
are also included. An example would
be the recent Special Bridge Replace-
ment Program, which, in its original
form, prohibited the use of funds for
anything but replacement of unsafe
bridges. The result was that alterna-
tives such as rehabilitation were fore-
closed when a particular National Reg-
ister or eligible bridge was proposed
for replacement. When seeking Coun-
cil comments on such a program agen-
cies should follow the provisions of
§ 800.8, "Programmatic Memorandum
of Agreement."

The definition of eligible property
contained in § 800.2(f) has been rewrit-
ten to more closely reflect statutory
language and was changed in response
to a Federal member agency. Several
commenters were of the opinion that
the Council should review only those
undertakings affecting properties ac-
tuilly listed on the National Register.
Such a limitation is contrary to the
mandate of the National Historic Pres-
ervation Act, and was not adopted.

A definition of the area of the un-
dertaking's potential environmental
impact is contained in §800.2(o). Sev-
eral comments expressed concern
about the difficulty in defining this
term. The definition no longer In-
cludes reference to secondary effects
and is consistent with the definition
adopted by the Council on Environ-
mental Quality. This new section has
been modified since the draft amend-
ments by the addition of the require-
ment that the boundaries of such an
area are to be determined by the
Agency Official and the State Historic
Preservation Officer.

Section 800.2(p), Consulting Parties,
Is a new section. Many commenters ex-
pressed confusion as to who the par-
ties to the consultation process were.

SECTION 800.3 CRITERIA OF EFFECT AND
ADVERSE EFFECT

Section 800.3 was the subject of
many comments. The entire section
has been reworked for greater clarity.
A definition of direct and indirect ef-
fects has been added and the defini-
tion deliberately tracks that used by
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the Council on Environmental Quality
for purposes of the National Environ-
mental Policy Act. The new language
of this section is now tied closely to
the National Register Criteria. One
commenter suggested that only signifi-"
cant effects be covered by these regu-
lations. This comment was not adopt-
ed because it is contrary to statutory
requirements.

SEcTIoN 800.4 FEDERAL AGENC-
RzSPONSIBILITIES

This section describes the means by
which a Federal agency should identi-
fy National Register or eligible proper-
ties and determine whether an under-
taking affects such properties and pro-
vides for coordination with the State
Historic Preservation Officers. A large
number of comments were received on
the entire section. Many Federal agen-
cies felt that further clarification of
the entire section was needed. In re-
sponse to these comments, the section
has been re-structured. The Council
has adopted a reasonable effort stand-
ard for Federal agencies to meet in
identifying National Register and eli-
gible properties. Federal agency re-
sponsibilities for determination of
effect are also set forth in this section.
The ultimate responsibility for compli-
ance with the regulations rests with
the Federal agency and cannot be del-
egated by it.

Section 800.4(a) has been altered In
response to numerous comments in-
cluding several from Federal agencies.
The section has been re-drafted to set
forth a logical sequence needed to
identify properties. Throughout the
process of identification, there should
be consultation between the. Agency
Official and the State Historic Preser-
vation Officer. The section makes
clear that an agency can request the
Council's comments simultaneously
with a request for eligibility from the
Secretary of the Interior. The Council
believes that the reorganized section is
clearer and that it will allow agencies
to know in more precise terms what Is
required to identify National Register
or eligible properties.

Section 800.4(b), Determination of
Effect, also received numerous com-
ments from Federal agencies and
others. The section on No Effect
(800.4(b)(1)) has been clarified con-
cerning how an objection can be made
and the manner in which the Execu-
tive Director will respond.

Section 800.4(c) concerning Determi-
nation of No Adverse Effect has been
clarified in response to several com-
ments. No Adverse Effect Determina-
tions must be made in consultation
with the appropriate State Historic
Preservation Officer and evidence of
contact with a State Historic Preserva-
tion Officer must be Included in the
documentation forwarded to the
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Council if the State Historic Preserva-
tion Officer does not respond to a re-
quest under the provisions of § 800.5.

Section 800.4(d) has been slightly al-
tered in response to several comments.
The transmittal of a Preliminary Case
Report will be the request for the
comments of the Council.

A new § 800.4(e) has been added pro-
viding that good faith consultation
would prevent an agency from pro-
ceeding with an undertaking until the
Council has provided its comments.
The section, while appearing in sub-
stantially the same form in several
sections in the draft amendments, is
now one section. It is included as one
section at the request of a Federal
agency member of the Council.

SECTION 800.5 STATE HISTORIC PRES-
ERVATION OFFICER RESPONSIBILITIES

Section 800.5, State Historic Preser-
vation Officer Responsibilities, is a
new section. The section establishes
deadlines for response on the part of
this official, after which the process
may continue if no response has been
received. Pursuant to a substantial
number of comments, however, lack of
response by the State Historic Preser-
vation Officer will no longer be
deemed concurrence, although the
review may still proceed. Several com-

5menters suggested that the "shoulds"
used in this section be changed to
"shalls." The suggestion was rejected
because the Council lacks authority to
impose mandatory requirements on
these State officials.

SECTION 800.6 Couxcr COMmENTS

This section concerns the manner in
which the Council will render its com-
ments. There were a substantial
number of comments on this section.
In response to these comments, nu-
merous changes were made to clear up
ambiguities and make the Council's
commenting process more expeditious.

Section 800.6(a) concerns the
manner in which the Executive Direc-
tor will respond to an agency Determi-
nation of No Adverse Effect. In re-
sponse to comments, a specific time
limit has been placed on the Executive
Director's acceptance of adequate doc-
umentation and the time period for
review of such Determinations of No
Adverse Effect has been reduced from
the 45 days stipulated in the 1974 reg-
ulations to 30 days.

A new § 800.6(a)(2) provides that the
Executive Director may specify condi-
tions to remove an objection to a No
Adverse Effect Determination. Several
commenters suggested that the State
Historic Preservation Officer should
be included in this process. It is the in-
tention of the Council to include the
State Historic Preservation Officer
through the addition of a provision in
§800.6(aX2) which allows the Execu-
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tive Director to consult the State His-
toric Preservation Officer and other
interested parties.

Section 800.6(b) parallels the exist-
ing regulations. However, Several
changes have been made, including
provisions for specific time limits
throughout the consultation process.
Although a number of commenters
felt that parties In interest to an un-
dertaking should have the status of a
consulting party, these comments
were not adopted because the Council
does not believe that it can impose
such a uniform requirement due to the
wide variety of agency programs: At
the request of several Federal agen-
cies, a lead agency provision is also in-
cluded in this section.

In response to comments,
§ 800.6(b)(3) has been changed to pro-
vide that the public information meet-
ing should be held near the site of the
undertaking.

A new § 800.6(b)(6) on acceptance of
adverse effect has been included. Pre-
viously, the Council equated accept-
ance of Adverse Effect with mitigation
measures such as recording of a struc-
ture that was being demolished. The
Council realizes that there are circum-
stances in which adverse effects on
National Register or eligible proper-
ties must be accepted in the public in-
terest. In such instances, the adverse
effect will be accepted, generally with
a proviso that a recording effort be
part of the agreement.

Section 800.6(b)(7) has been clarified
in response to comments. Any one of
the consulting parties may declare a
failure in the consultation process
upon written notice to the Executive
Director who is required to notify the
Chairman of the failure within 15
days.

Section 800.6(c) c_ concerning the
Memorandum of Agreement has been
rewritten in response to comments. Afi
important change from the existing
regulations is an expedited method for
preparing the Memorandum of Agree-
ment. A Federal agency will prepare a
proposal, which together with the
written concurrence of the State His-
toric Preservation Officer can be
transmitted to the Executive Director
and incorporated into the Memoran-
dum of Agreement.

Many commenters agreed with the
Council that this would speed up the
process, but only if there were time
limits placed on the process for ratifi-
cation of an agreement. The Council
agreed and a limit of 10 days has been
imposed for transmittal of such
Memoranda to the Chairman.

A new § 800.6(c)(3) dealing with the
effect of a Memorandum of Agree-
ment has been added. This subsection
provides that if an agency fails to
carry out the terms of the agreement
that the comments of the Council

must again be requested. Several corn-
menters suggested that in such in-
stances agencies should be admon-
ished that no further action on the
undertaking should proceed until the
Council has commented. The Council
agrees and this section has been re-
vised accordingly.

In response to comments,
§ 800.6(cX4) has been changed to pro-
vide that any signatory to the agree-
ment can request a change in the
terms. At the request of several corn-
menters a new section has also been
added which requires the Agency Offi-
cial to provide a report on actions
taken to carry out the terms of the
agreement.

Section 800.6(d) dealing with Coun-
cil meetings has been revised in re-
sponse to comments. When the Chair-
man decides against consideration by
the Councl -of a proposed undertak-
ing. it can be scheduled if three mem-
bers of the Council object. The pro-
posed amendments would have re-
quired that a majority of the members
object. Numerous commentert felt
that such a large number was unrealis-
tic. A major change from the 1974 reg-
ulations is the provision for a panel of
members to consider an undertaking
on behalf of the full Council. Such a
panel would be composed of 5 mem-
bers. three non-Federal members and
two Federal members, neither of
whom represents the agency propos-
ing the undertaking. The Council be-
lieves that this provision will serve to
both increase the number of cases re-
ferred for Council consideration and
to expedite those cases. Several Coun-
cil members felt that consideration of
an undertaking by a panel would not
be representative of the full range of
views provided by the entire Council
membership. After discussion at the
full Council meeting on January 17.
1979, it was agreed that panel consid-
eration of an undertaking may be ad-
vantageous in some situations. How-
ever, the Council felt that this provi-
sion should be re-examined in one
year to determine the effectiveness of
panel review of undertakings.

A number of comments were re-
ceived on the section dealing with the
review of a panel decision. Many corn-
menters pointed out that an appeal of
a panel decision by any one of the par-
ties involved as proposed in the draft
amendments could actually delay the
process rather than speeding it up.
The Council agrees with this assess-
ment and the appeal provision has
been deleted. However, if an agency
determines not to follow the com-
ments of a panel after considering the
comments, it must provide notice to
the Chairman in order to provide op-
portunity to have the matter consid-
ered by the full Council. Because of
the nature of panel consideration of
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an undertaking, the comments were
not adopted which suggested that no
consideration of an undertaking

yond a panel was necessary.
anresponse to comments, time limits

notice of Council meetings and
atements to the Council have been

extended to provide ample opportuni-
ty for public participation. Section
800.6(d)(5) has been changed to pro-
vide that the comments of the Council
will be issued within 15 days after a
meeting and that such comments will
be made available to interested par-
ties, including the State Historic Pres-
ervation Officer.
SicrxON 800.7 REsouRcEs DxscovERmD

DURING CONSTRUCrION

This section was proposed as a addi-
tion to the 1974 regulations. As origi-
nally proposed, the section was intend-
ed to establish a limited time period
for the Council to provide Its com-
ments to an agency when a resource
eligible for the National Register was
discovered during the actual construc-
tion of a project after an agency had
previously completed its Section 106
responsibilities. While there were sev-
eral unqualified endorsements, the
majority of the commenters felt that
the section as proposed would cause
undue project delays resulting'in addi-
tional costs, The section was substan-
tially rewritten in light of these com-
ments. The mandatory halt of con-~uction has been• eliminated. al-

ough the Council believes that good
th consultation requires that an
ency make reasonable efforts to

avoid foreclosing options while the
Council's comments are being sought.
As drafted, §800.7 applies only to
those resources discovered during con-
struction that meet the National Reg-
ister Criteria. Agencies that discover
National Register eligible properties
during construction are required to
comply with the provisions of the Ar-
cheological and Historic Preservation
Act of 1974. The Council is adopting,
as the standard for Section 106 com-
pliance, mitigation acceptable to the
Secretary of the Interior under the
provisions of t~re Areheological and
Historic Preservation Act. Therefore,
an agency will be deemed to have met
its responsibilities to afford the Coun-
cil an opportunity to comment if it
complies with the provisions of the Ar-
cheological and Historic Preservation
Act. unless the Secretary determines
that certain aspects of the undertak-
ing warrant Council consideration. If
Council consideration is determined to
be necessary, a 30-day time limit has
been placed on the transmittal of com-
ments. The Council believes that this
provision will serve to reduce time
delays and effectively protect the re-
source.

SECTION 800.8 PROGRAMMATIC
MEMORANDUM OF AGREEMENT

This section was developed as a
means of allowing the Council to com-
ment oh a particular program or class
of actions that would otherwise re-
quire multiple individual requests for
comments under the regulations. This
will expedite the review process and
eliminate individual reviews of under-
takings that are repetitive in nature.
For example, the Council has execut-
ed a programmatic agreement with
the National Park Service concerning
the Park planning system. Under the
terms of the agreement, individual ac-
tions taken to implement a master
plan for a particular park that has
previously been reviewed by the Coun-
cil will normally not be subjected to
further Council review.

A number of commenters suggested
that the process include the State His-
toric Preservation Officers in States
affected by such an agreement or the
National Conference of State Historic
Preservation Officers when the agree-
ment is nationwide in scope. The regu-
lations have been revised to specifical-
ly allow for-suich participation. Other
changes have been made in the section
to clarify ambiguities pointed out by a
number of commenters.

SECTION 800.9 COORDINATION WITH
THE NATIONAL ENVIRONMENTAL
POLICY ACT

This section sets forth the manner
in which the review conducted under
Section 106 should be coordinated
with that required by the National En-
vironmental Policy Act. This section
elaborates on § 800.2 of the 1974 regu-
lations and has been developed in con-
sultation with the staff of the Council
on Environmental Quality. It is the in-
tention of the two agencies to issue
joint supplementary guidance on this
subject in the near future. The pur-
pose of the section is to combine to
the maximum extent possible the in-
formation on resources, evaluation of
effects, and analysis of alternatives re-
quired by the separate -statutes. For
most projects, the Council's comments
should be requested during the prepa-
ration of the draft environmental
impact statement. Some commenters
noted several classes of Federal pro-
jects which cannot be coordinated in
this manner. The regulations have
been revised to specifically provide for
this situation. It is the Council's objec-
tive to provide Its comments on an
agency undertaking that requires an
environmental impact statement in
time to be included in the final state-
ment. This should result in less paper-
work and reduce delays in fulfilling
agency environmental review responsi-
bilities by allowing a single document
to be used to meet the information re-
quirements of both statutes.
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SECTION 800.10 COORDINATION WITH
THE PRESIDENT'S MEMORANDUM ON

ENVIRONMENTAL QUALITY AND WATER

REsouRcEs MANAGEMENT

This section recapitulates the man-
dates contained in the Memorandum
to agencies with water resources re-
sponsibilities to develop regulations to
implement the Council's Section 106
regulations. A number of commenters
requested the Council to add require-
ments for additional review of the re-
quired regulations and to develop
stringent standards for the regula-
tions. The Council will issue guidance
to agencies to develop such regula-
tions.

SECTION 800.11 COUNTERPART-
REGULATIONS

This section has been revised to
allow Federal agencies greater flexibil-
ity in implementing the procedural re-
quirements of these regulations. Sec-
tion 800.11 as proposed in the draft
amendments dealt briefly with the de-
velopment of agency procedures under
Section 1(3) of Executive Order 11593.
The revised section was developed
from suggestions receivedTronseveral
Federal agencies. Under this section.
an agency may choose to develop
counterpart regulations that can be
tailored to meet the specific require-
ments of Its planning and decision
making processes. Section 800.11
would permit agencies to develop
counterpart regulations for meeting
their responsibilities under Section
800.4. This section requires that the
regulations be jointly drafted with the
Executive Director -and approved by
the Chairman and provides an oppor-
tunity for public participation.

SECTION 800.12 INVESTIGATION OF
THREATS TO NATIONAL REGISTER AND
ELIGIBLE PROPERTIES

This section deals with situations
where the Council has reason to be-
lieve that a Federal undertaking af-
fecting a National Register or eligible
property has not been reviewed in ac-
cordance with these regulations. Sev-
eral clarifications were made to this
section in response to specific com-
ments. Some Federal agencies ex-
pressed a desire that the Council use
discretfion in investigating such
threats. The Council intends to do so.
Previously, these provisions were in-
cluded in § 800.13(b). In the draft of
the proposed amendments § 800.13(a)
included a provision for comment or
report on non-Federal undertakings.
This section has been deleted because
it is based on the Council's general ad-
visory authorities under Section 202 of
the Act and not on Section 106. The
Council will continue to exercise its
general advisory authority under Sec-
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tion 202 and will consider matters in
the public interest.

SECTION 800.13 REPORTS TO THE
COUNCIL

This section sets standards for infor-
mation that should be provided to the
Council to enable it to-make informed
comments on Federal undertakings.
Sections 800.13(a) and (b) were previ-
ously Included in the Supplementary
Guidelines section. A large number of
commenters requested that these
standards for adequate documentation
be codified. The Council agrees with
these comments and believes that
codifying these sections will make the
requirements clear to all the consult-
ing parties and the public. Section
800.13(c) dealing with Reports for
Council Meetings includes a new sec-
tion prescribing the Secretary of the
Interior's Report. This section re-
quests the Secretary to verify existing
information on the historical or cul-
tural significance of a National Regis-
ter or eligible property and reflects
the current practice of the Council. A
number of commenters felt that the
section was not entirely clear concern-
ing how reports for Council meetings
should be coordinated. The section has
been re-drafted to respond to these
comments.

SECrIoN 800.14 SUPPLmzNTARY
GUTDANCE

This is a new section which provides
that the Executive Director may issue
further guidance to interpret certain
portions of the regulations.

SErCIoN 800.15 PU1LIC PARTICIPATION

This is a new section which is de-
signed to encourage public participa-
tion throughout the process estab-
lished by the regulations. A number of
comments urged that the regulations
contain more explicit direction con-
cerning the means of involving the
public. Several suggested that such
reference to public participation be in-
cluded in various specific sections. The
Council believes that a specific section
dealing with public participation will
best serve to fulfill the intended pur-
pose of involving the public. The
Council notes that its process is advi-
sory and does not constitute formal
administrative hearings. Therefore,
this section is intended for guidance
and is not to be construed as setting a
strict legal standard. For example, the
use of the word "notice" in subsection
(b) is not intended to be a formal legal
requirement, but rather a means of in-
forming the public of an opportunity
to participate in the process.

OErmm

The Supplementary Guidelines con-
tained in the publication of the draft

amendments have been deleted. Sup-
plementary Guidelines II and IV have
been codified as part of § 800.13. Sup-
plementary Guideline I, the Criteria
of the National Register of Historic
Places, is contained in 36 CFR 60.6.
Supplementary Guideline III, Deter-
minations of No Effect and No Ad-
verse Effect for Archeological Re-
sources, will not be published at the
present time. The Council's Task
Force on Archeology will be consider-
ing this guideline and it will be revised
based upon recommendations of the
Task Force. This Guideline received
numerous comments and they have
been provided to the Task Force for
its consideration.

CONCLUSION

The Council made a conscientious
effort to incorporate all valid com-
ments in these final amendments. As
noted, revisions have been made to the
regulations which we believe will serve
to make the Section 106 commenting
process an open and public process
that can be tailored to the needs of in-
dividual agencies. The Council believes
that the regulations set a clear stand-
ard for agencies to follow in meeting
their Section 106 responsibilities,
while being sufficiently flexible to re-
spond to the wide variety of agency
programs and needs.

The Council has determined that
these amendments are not significant
regulations within the meaning of Ex-
ecutive Order 12044 and consequently
do not require a regulatory analysis.
The purpose of these amendments is
to simplify existing regulations and to
clarify language in conformance with
the goals enunciated by Executive
Order 12044.

The Council has determined that an
Environmental Impact Statement
under the National Environmental
Policy Act is not required.

PRINCIPAL AUTHORS

Kenneth C. Tapman, Legislative and
Policy Counsel; John M. Fowler,
Acting General Counsel; Peter H.
Smith, Acting Director, Office of In-
tergovernmental Programs and Plan-
ning; and Katherine Raub Ridley,
Legal Assistant, Office of Intergovern-
mental Programs and Planning.
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Part 800 is revised to read as set
forth below:

PART 800-PROTECTION OF HISTOR-
IC AND CULTURAL PROPERTIES

sec.
809.1 Purpose and authorities.
800.2 Definitions.
800.3 Criteria of effect and advance effect.

RMvixw or INDIVIDUAL UNDERmANGS

800.4 Federal Agency Responsibilities.
800.5 State Historic Preservation OfiResponsibilities. e

800.6 Council comments.
800.7 Resources discovered during con.

struction.

FEDER" PROGRAM COORDINATION

800.8 Programmatic Memorandum of
Agreement.

800.9 Coordination with the National Envi-
ronmental Policy Act (42 U.S.C. 4321 et
seq.)

800.10 Coordination with the Presidential
Memorandum on environmental quality
and water resources management.

800.11 Counterpart regulations.

OTMM PtoVISIONS

800.12 Investigation of threats to historic
properties.

800.13 Reports to the Council-
800.14 Supplementary guidance.
800.15 Public participation.

AuTmosrmz: Pub. 1 89-665. 80 Stat. 915
(16 U.S.C. 470). as amended. 84 Stat. 204
(1970). 87 Stat. 139 (1973), 90 Stat. 1320
(1976). 92 Stat. 3467 (1978); E.O. 11593. 3
CFR 1971 Comp, p. 154; President's Memo-
randum on Environmental Quality and
Water Resources Management, July 12,
1978.

1800.1 Purpose and authorities.
(a) The National Historic Preserva-

tion Act of 1966, as amended, estab-
lished the Advisory Council on Histor-
Ic Preservation as an independent
agency of the United States to advise
the President and the Congress on his-
toric preservation matters, recommendI
measures to coordinate Federal histor-
ic preservation activities, and com-
ment on Federal actions affecting
properties included in or eligible for
inclusion in the National Register of
Historic Places. Its members are the
Secretary of the Interior, the Secre-
tary of Housing and Urban Develop-
ment, the Secretary of Commerce, the
Administrator of General Services, the
Secretary of the Treasury, the Attor-
ney General, the Secretary of Agricul-
ture, the Secretary of Transportation,
the Secretary of State, the Secretary
of Defense, the Secretary of Health,
Education, and Welfare, the Chairman
of the Council on Environmental
Quality, the Chairman of the Federal
Council on the Arts and Humanities,
the Architect of the Capitol, the Sec-
retary of the Smithsonian Institution,
the Chairman of the National Trust
for Historic Preservation, the Presi-
dent of the National Conference of
State Historic Preservation Officers,-
and 12 citizen members from outside
the Federal Government appointed
for five-year terms by the President on
the basis of their interest and experi-
ence in the matters to be considered
by the Council.

(b) Tle Council protects properties
of historical, architectural, archeologi-
cal, and cultural significance at the na-
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tional. State, and local level by review-
Ing and commenting on Federal ac-
tions affecting National Register and
eligible properties in accordance with
the following authorities:

(1) Section 106 of the National His-
toric Preservation Act. Section 106 re-
quires that Federal agencies with
direct or indirect jurisdiction over a
Federal. federally assisted or federally
licensed undertaking afford the Coun-
cil a reasonable opportunity for com-
ment on such undertakings that affect
properties included in or eligible for
inclusion in the National Register of
Historic Places prior to the agency's
approval of any such undertaking.

(2) Section 1(3) of Executive Order
11593, May 13, 1971, "Protection and
Enhancement of the Cultural Environ-
ment." Section 1(3) requires that Fed-
eral agencies, in consultation with the
Council. institute procedures to assure
that their plans and programs contrib-
ute to the preservation and enhance-
ment of non-federally owned historic
and cultural properties.

(3) Section 2(b) of Executive Order
11593. May 13. 1971, "Protection and
Enhancement of -the Cultural Environ-
ment." Federal agencies are required
by Section 2(a) of the Executive Order
to locate, inventory, and nominate
properties under their_ jurisdiction or
control to the National Register. Until
such processes are complete, Federal
agencies must provide the Council an
opportunity to comment on proposals
for the transfer, sale, demolition, or
substantial alteration of federally
owned properties eligible for inclusion
in the National Register.

(4) The President's Memorandum on
Environmental Quality and Water Re-
sources Management. The Memoran-
duni directs the Council to issue final
regulations under the National Histor-
ic Preservation Act by March 1. 1979.
and further directs Federal agencies
with water resource responsibilities
and programs to publish procedures
implementing the Act not later than
three months after promulgation of
final regulations by the Council. Fed-
eral agencies' procedures are to be re-
viewed and, if they are consistent with
the Council's regulations, approved by
the Council within 60 days and pub-
lished in final form.

I 800.2 Definitions.

As used in these regulations:
(a) "National Historic Preservation

Act" means Pub. L. 89-665. approved
October 15. 1966, an "Act to establish
a program for the preservation of ad-
ditional historic properties throughout
the Nation and for. other purposes"
(80 Stat. 915, 16 U.S.C. 470, as amend-
ed; 84 Stat. 204 (1970), 87 Stat. 139
(1973). 90 Stat. 1320 (1976). 92 Stat.
3467 (1978)). hereinafter referred to as
"the Act."

RULES AND REGULATIONS

(b) "Executive Order" means Execu-
tive Order 11593. May 13. 1971, "Pro-
tection and Enhancement of the Cul-
tural Environment" (36 FR 8921, 16
U.S.C. 470).

(c) "Undertaking" means any Feder-
al, federally assisted or federally li-
cepsed action, activity, or program or
the approval, sanction, assistance, or
support of any non-Federal action, ac-
tivity, or program. Undertakings in-
clude new and continuing projects and
program activities (or elements of
such activities not previously consid-
ered under Section 106 or Executive
Order 11593) that are: (1) Directly un-
dertaken by Federal agencies; (2) sup-
ported in whole or in part through
Federal contracts, grants, subsidies,
loans, loan guarantees, or other forms
of direct and indirect funding assist-
ance; (3) carried out pursuant to a
Federal lease, permit, license, certifi-
cate. approval, or other form of enti-
tlement or permission; or. (4) proposed
by a Federal agency for Congressional
authorization or appropriation. Site-
specific undertakings affect areas and
properties that are capable of being
identified at the time of approval by
the Federal agency. Non-site-specific
undertakings have effects that can be
anticipated on National Register and
eligible properties but cannot be Iden-
tified in terms of specific geographical
areas or properties at the time of Fed-
eral approval. Non-site-specific under-
takings include Federal approval of
State plans pursuant to Federal legis-
lation, development of comprehensive
or area-wide plans, agency recommen-
dations for legislation and the estab-
lishment or modification of regula-
tions and planning guidelines.

(d) "National Register" means the
National Register of Historic Places. It
is a register of districts, sites, build-
ings. structures, and objects of nation-
al, State, or local significance in
American history, architecture, ar-
cheology, and culture that is expanded
and maintained by the Secretary of
the Interior under authority of section
2(b) of the Historic Sites Act of 1935
(49 Stat. 666, 16 U.S.C. 461) and Sec-
tion 101(a)(1) of the National Historic
Preservation Act implemented
through 36 CFR Part 60. The' National
Register is published in its entirety in
the FýDERAL RoisTm each year In
February. Addenda are usually pub-
lished on the first Tuesday of each
month.

(e) "National Register property"
means a district, site, building, struc-
ture, or object included in the Nation-
al Register.

(f) "Eligible property" means any
district, site, building, structure, or
object tha~t meets the National Regis-
ter Criteria.

(g) "National Register Criteria"
means the criteria established by the
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Secretary of the Interior to evaluate
properties to determine whether they
are eligible for inclusion in the Nation-
al Register. (See 36 CFR 60.6.)

(h) "Decision" means the exercise of
or the opportunity to exercise discre-
tionary authority by a Federal agency
at any stage of an undertaking where
alterations might be made in the un-
dertaking to modify its impact upon
National Register and eligible proper-
ties.

(I) "Agency Official" means the head
of the Federal agency having responsi-
bility for the undertaking or a desig-
nee authorized to act for the Agency
Official.

(j) "Council" means the Advisory
Council on Historic Preservation as es-
tablished by Title II of the Act.

(k) "Chairman" means the Chair-
man of the Advisory Council on His-
toric Preservation or a member desig-
nated to act for the Chairman.

(1) "Executive Director" means the
Executive Director of the Advisory
Council on Historic Preservation as es-
tablished by Section 205 of the Act, or
a designee authorized to act for the
Executive Director.

(m) "State Historic Preservation Of-
ficer" means the official, who is re-
sponsible for administering the Act
within the State or jurisdiction, or a
designated representative authorized
to act for the State Historic Preserva-
tion Officer. These officers -are ap-
pointed pursuant to 36 CFR Part 61.2
by the Governors of the 50 States,
Guam, American Samoa. the Com-
monwealth of Puerto Rico, the Virgin
Islands, the Trust Terrltory of the Pa-
cific Islands, the Commonwealth of
the Mariana Islands, and the Mayor of
the District of Columbia.

(n) "Secretary" means the Secretary
of the Interior or a designee author-
ized to carry out the historic preserva-
tion responsibilities of the Secretary
under the Act, Executive Order 11593,
and related authorities.

(o) "Area of the undertaking's po-
tential environmental impact" means
that geographical area within which
direct and indirect effects generated
by the undertaking could reasonably
be expected to occur and thus cause a
change In the historical, architectural,
archeological, or cultural qualities pos-
sessed by a National Register or eligi-
ble property. The boundaries of such
area should be determined by the
Agency Official in consultation with
the State Historic Preservation Officer
as early as possible in the planning of
the undertaking.

(p) "Consulting parties" means the
Agency Official, the State Historic
Preservation Officer, and the Execu-
tive Director.
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§800.3 Criteria of effect and adverse
effect.

The following criteria shall be used
to determine whether an undertaking
has an effect or an adverse effect in
accordance with these regulations.

(a) Criteria of Effect The effect of a
Federal, federally assisted or federally
licensed undertaking on a National
Register or eligible property is evalu-
ated in the context of the historical.
architectural, archeological, or cultur-
al signficance possessed by the proper-
ty. An undertaking ahall be considered
to have an effect whenever any condi-
tion of the undertaking causes or may
cause any change, beneficial or ad-
verse, in the quality of, the historical,
architectural, archeological, or cultur-
al characteristics that qualify the
property to meet the criteria of the
National Register. An effect occurs
when an undertaking changes the In-
tegrity of location, design, setting, ma-
terials, workmanship, feeling, or asso-
ciation of the property that contrib-
utes to Its significance in accordance
with the National Register criteria. An
effect may be direct or indirect. Direct
effects are caused by the undertaking
and occur at the same time and place.
Indirect effects include those caused
by the undertaking that are later in
time or farther removed in distance,
but are still reasonably foreseeable.
Such effects may include changes in
the pattern of land use, population
density or growth rate that may affect
on properties of historical, architec-
tural. archeological, or cultural signifi-
cance.

(b) Criteria of Adverse Effect. Ad-
verse effects on National Register or
eligible properties may occur under
conditions which include but are not
limited to:

(1) Destruction or alteration of all or
part of a property;

(2) Isolation from or alteration of
the property's surrounding environ-
ment;

(3) Introduction of visual, audible, or
atmospheric elements that are out of
character with the property or alter
its setting,

(4) Neglect of a property resulting in
its deterioration or destruction.

(5) Transfer or sale 9f a property
without adequate conditions or restric-
tions regarding preservation, mainte-
nance, or use.

REviEw Or INDIvrDUAL UNDETAKxNcS

§800.4 Federal Agency responsibilities.
. As early as possible before an agency
makes a final decision concerning an
undertaking and in. any event prior to
taking any action that would foreclose
alternatives or the Council's ability to
comment, the Agency Official shall
take the following steps to comply
with the requirements of Section 106
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of the Na'tional Historic Preservation
Act and Section 2(b) of Executive
Order 11593. It is the primary respon-
sibility of each Agency Official re-
questing Council comments to conduct
the appropriate studies and to provide
the information necessary for an ade-
quate review of the effect a proposed
undertaking may have on a National
Register or eligible property, as well as
the information necessary for ade-
quate consideration of modifications
or alterations to the proposed under-
taking that could avoid, mitigate, or
minimize any adverse effects. It is the
responsibility of each Agency Official
requesting consultation with a State
Historic Preservation Officer under
-this section to provide the information
that is necessary to make an Informed
and reasonable evaluation of whether
a property meets National Register
criteria and to determine the effect of
a proposed undertaking on a National
Register or eligible property. Al-
though a Federal agency may require
non-Federal parties to undertake cer-
tain steps required by these regula-
tions as a prerequisite to Federal
action and may authorize non-Federal
participation under this section and in
the consultation process under Section
800.6 pursuant to approved counter-
part regulations, the ultimate respon-
sibility for compliance with these reg-
ulations remains with the Federal
agency and cannot be delegated by it.

(a) Identification of National Regis-
ter and Eligible Properties. It is the re-
sponsibility of each Federal agency to
identify or cause to be identified any
National Register or eligible property
that is located within the area of the
undertaking's potential environmental
Impact and that may be'affected by
the undertaking.

(1) The Agency Official shall consult
the State Historic Preservation Offi-
cer, the published lists of NationAl
Register and eligible properties, public
records, and other individuals or orga-
nizations with historical and cultural
expertise, as appropriate, to determine
what historic and cultural properties
are known to be within the area of the
undertaking's potential environmental
impact. The State Historic Preserva-
tion Officer should provide the
Agency Official with any information
available on known historic and cul-
tural properties identified in the area
(whether on the National Register or
not), information on any previous sur-
veys performed and an evaluation of
their quality, a recommendation as to
the need for a survey of historic and
cultural properties, and recommenda-
tions as to the type of survey and/or
survey methods should a survey be
recommended, and recommendations
on boundaries of such surveys.

(2) The Agency Official shall, after
due consideration of the information

obtained pursuant to § 800.4(aX) , de-
termine what further actions are nec-
essary to discharge the agency's af-
firmative responsibilities to locate and
identify eligible properties that are
within the area of the undertaking's
potential environmental impact and
that may be affected by the undertak-
ing. Such actions may include a pro-
fessional cultural resource survey of
the environmental impact area, or
parts of the area, if the area has not
previously been adequately surveyed.
The recommendations of the State
Historic Preservation Officer should
be followed in this mhatter.

(3) The Agency Official, in consulta-
tion with the State Historic Preserva-
tion Officer, shall apply the National
Register criteria to all properties that
may possess any historical, architec-
tural, archeological, or cultural value
located within the area of the under-
taking's potential environmental
impact. If either the Agency Official
or the State Historic Preservation Of-
ficer finds that a property meets the
National Register Criteria or a ques-
tion exists as to whether a property
meets the Criteria, the Agency Official
shall request a determination of eligi-
bility from the Secretary of the Interi-
or in accordance with 36 CFR Part 63.
The opinion of the Secretary respect-
ing the eligibility of a property shall
be conclusive for the purposes of these
regulations. If the Agency Official and
the State HistoricPreservation Officer
agree that no identified property
meets the Criteria, the Agency Official
shall document this finding and,
unless the Secretary has otherwise
made a determinationr of eligibility
under 36 CFR Part 63, may proceed
with the undertaking.

(4) The Agency Official shall com-
plete the preceding steps prior to re-
questing the Council's comments pur-
suant to Section 800.4(b)-(d). The
Agency Official may. however, initiate
a request for the Council's comments
simultaneously with a request for a de-
termination of eligibility from the Sec-
retary when the Agency Official and
the State Historic Preservation Officer
agree that a property meets the Na-
tional Register Criteria. Before the
Council completes action pursuant to
§ 800.6, the Secretary must find the
property eligible for inclusion in the
National Register.

(b) Determination of Effect. For
each National Register or eligible
property that is located within the
area of the undertaking's potential en-
vironmental impact, the Agency Offi-
cial. in consultation with the State
Historic Preservation Officer, shall
apply -the Criteria of Effect,
(§ 800.3(a)), to determine whether -the
undertaking will have an effect upon
the historical, architectural, archeo-
logical,- or cultural characteristics of
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the property that qualified it to meet
National Register Criteria.

(1) No EffecL If the Agency Official.
in consultation with the State Historic
Preservation Officer. finds that the
undertaking will not affect these char-
acteristics, the undertaking may pro-
ceed. The Agency Official shall docu-
ment each Determination of No
Effect. which shall be avallable for
public inspection. If the State Historic
Preservation Officer objects or other
timely objection is made to the Execu-
tive Director to an Agency Official's
Determination of No Effect, the Ex-
ecutive Director may review the Deter-
mination and advise the Agency Offi-
cial. the State Historic Preservation
Officer and any objecting party of the
findings within 15 days.

(2) Effect determined. If the Agency
Official or the Executive Director
finds thst the undertaking will have
an effect upon these characteristics,
the Agency Official, in consultation
with the State Historic Preservation
Officer, shall apply the Criteria of Ad-
verse Effect, set forth In section
800.3(b), to determine whether the
effect of the undertaking may be ad-
verse.

(c) Determinations of no adverse
effect If the Agency Official. in con-
sultation with the State Historic Pres-
ervation Officer. finds the effect on
the historical, architectural, archeo-
logical, or cultural characteristics of
the property not to be adverse, the
Agency Official shall forward ade-
quate documentation, (See § 800.13(a))
of the Determination. including writ-
ten evidence of the views of the State
Historic Preservation Officer, to the
Executive Director for review in ac-
cordance with Section 800.6. If the
State Historic Preservation Officer
fails to respond to an Agency Official's
request as proVided in Section 800.5,
the Agency Official shall include evi-
dence of having contacted the State
Historic Preservation Officer.

(d) Adverse effect dete-mination. If
the Agency Official finds the effect on
the historical, architectural, archeo-
logical, or cultural characteristics of
the property to be *adverse, or if the
Executive Director does not accept an
Agency Official's Determination of No
Adverse Effect pursuant to review
under Section 800.6. the Agency Offi-
cial shall:

(1) Prepare and submit a Prelimi-
nary Case Report requesting the com-
ments of the Council (See § 800.13(b)),

(2) Notify the State Historic Preser-
vation Officer of this request, and

(3) Proceed with the consultation
process set forth in § 800.6.

(e) Suspense' of action. Until the
Council issues Its comments under
these regulations, good faith consulta-
tion shall preclude a Federal agency
from taking or sanctioning any action

or making any Irreversible or irretriev-
able commitment that could result in
an adverse effect on a National Regis-
ter or eligible property or that would
foreclose the consideration of modifi-
cations or alternatives to the proposed
undertaking that could avoid, miti-
gate. or minimize such adverse effects.

§ 800.5 State Historic Preservation Officer
responsibilities.

(a) The State Historic Preservation
Officer should participate in the
review process -established by these
regulations whenever it concerns an
undertaking located within the State
Historic Preservation Officer's juris-
diction.

(b) Unless a longer time is agreed to
by the Agency Official. the failure of a
State Historic Preservation Officer to
respond to an Ageny Official's request
for consultation under Section 800.4
within 30 days after receipt shall not
prohibit the Agency Official from pro-
ceeding with the review process under
these regulations.

(c) The State Historic Preservation
Officer, with the Agency Official and
the Executive Director, should partici-
pate in any consultation under
§ 800.6(b) and sign any Memorandum
of Agreement developed under
§ 800.6(c) of these regulations. Failure
of a State Historic Preservation Offi-
cer to participate in a consultation
under §1800.6(b) or to sign a Memoran-
dum of Agreement as provided in
§ 800.6(cXl) within 30 days of receipt
without notifying the Executive Direc-
tor and the Agency Official that the
State Historic Preservation Officer
disagrees with the terms of the Agree-
ment shall not prohibit the Executive
Director and the Agency Official from
concluding the Agreement and having
It ratified by the Chairman in accord-
ance with § 800.6(cX2).

§800.6 Council comments.

The following subsections specify
how the Council will respond to Feder-
al agency requests for the Council's
comments required to satisfy an agen-
cy's responsibilities under Sectidf' 106
of the Act and Section 2(b) of the Ex-
ecutive Order.

(a) Response to determinations of no
adverse effect. (1) Upon receipt of a
Determination of No Adverse Effect
from an Agency Official, the Execu-
tive Director will review the Determi-
nation and supporting documentation.
Normally. the Executive Director will
concur without delay. If the documen-
tation is not adequate, the Executive
Director will so inform the Agency Of-
ficial within 15 days. Unless the Ex-
ecutive Director objects to the Deter-
mination within 30 days after receipt
of an adequately documented Deter-
mination, the Agency Official will be
considered to have satisfied the agen-

cy's responsibilities under Section 106
of the Act, Section 2(b) of the Execu-
tive Order, and these regulations, and
may proceed with the undertaking.

(2) If the Executive Director objects
to a Determination of No Adverse
Effect. the Executive Director shall
specify the basis for the objection and
may specify conditions which will
eliminate the objection. As appropri-
ate. the Executive Director may con-
sult the Agency Official, the State
Historic Preservation Officer, and
other interested parties in specifying
conditions. If the Agency Official ac-
cepts the conditions in writing, the
conditions will be incorporated into
the agency's Determination and the
Executive Director's objection will be
withdrawn. The Agency Official then
will be considered to have satisfied the
agency's responsibilities under Section
106 of the Act. Section 2(b) of the Ex-
ecutive Order, and these regulations,
and may proceed with the undertak-
ing.

(3) If the Agency Official does not
accept the Executive Director's condi-
tions or if the Executive Director ob-
Jects to a Determination of No Ad-
verse Effect without specifying condi-
tions that would remove the objection.
the Executive Director shall initiate
the consultation process pursuant to
§ 800.6(b).

(b) Consultation Proceu. The
Agency Official. the State Historic
Preservation Officer, and the Execu-
tive Director'shall be the consulting
parties tO consider feasible and pru-
dent alternatives to the undertaking
that could avoid, mitigate, or minimize
adverse effects on a National Register
or eligible property. When an under-
taking involves more than one Federal
agency, these agencies may, upon noti-
fication to the Executive Director, co-
ordinate their consultation responsi-
bilities through a single lead agency.
Grantees, permittees, licensees, or
other parties in interest, and repre-
sentatives of national, State. or local
units of government and public and
private organizations, may be invited
by the consulting parties to partici-
pate in the consultation process.

(1) Preliminary Case Report. The
Agency Official shall provide copies of
the report to the consulting parties at
the initiation of the consultation and
make it readily available for public in-
spection.

(2) On-site inspection. At the re-
quest of any of the consulting parties,
the Agency Official shall conduct an
on-site inspection.

(3) Public Information Meeting. At,
the request of any of the consulting
parties, the Executive Director shall
conduct a meeting open to the public,
where representatives of national.
State, or local units of government.
representatives of public or private or-
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ganizations, and interested citizens
may receive information and express
their views on the undertaking, Its ef-
fects on the National Register or eligi-
ble property, and alternate courses of
action that could avoid, mitigate, or
minimize any adverse effects on such
properties. The Agency Official shall
provide adequate facilities for the
meeting near the site of the undertak-
ing and shall afford appropriate notice
to the public, generally at least 15
days in advance of the meeting.

(4) Consideration of Alternatives.
Upon review of the proposed under-
taking and after any on-site inspection
or public information meeting, the
consulting parties shall determine
whether there are feasible and pru-
dent alternatives to avoid the adverse
effects on National Register or eligible
property. If the consulting parties
cannot agree on an alternative to
avoid, they shall consult further to de-
termine if there are alternatives that
could satisfactorily mitigate the ad-
verse effects.

(5) Avoidance or Satisfactory Miti-
gation of Adverse Effect. If the con-
suiting parties agree upon a feasible
and prudent alternative to avoid or
satisfactorily mitigate the adverse ef-
fects of the undertaking on the Na-
tional Register or eligible property,
they shall execute a Memorandum of
Agreement in accordance with
I 800.6(c) specifying how the undertak-
ing will proceed to avoid or mitigate
the adverse effect.

(6) Acceptance of Adverse Effect. If
the consulting parties determine that
there are no feasible and prudent al-
ternatives that could avoid or satisfac-
torily mitigate the adverse effects and
agree that it Is in the public interest to
proceed with the proposed undertak-
ing, they shall execute a Memoran-
dum of Agreement in accordance with
I 800.6(c) acknowledging this determi-
nation and specifying any recording,
salvage, or other measures to minimize
the adverse effects that shall be taken
before the undertaking proceeds.

(7) Failure to Agree. Upon the failure
of the consulting parties to agree upon
the terms for a Memorandum of
Agreement, or upon notice of such
failure by any of the consulting par-
ties to the Executive Director, the Ex-
ecutive Director shall notify the
Chairman within fifteen days and
shall recommend whether or not the
matter should be scheduled for consid-
eration at a Council meeting. The
Agency Official and the State Historic
Preservation Officer shall be notified
In writing of the Executive Director's
recommendation.

(c) Memorandum of Agreement-(1)
Preparation of Memorandum of Agree-
ment. It shall be the responsibility of
the Executive Director to prepare
each Memorandum of Agreement re-
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quired under these regulations. Unless
otherwise requested by the Executive
Director, the Agency Official shall
prepare a proposal for inclusion in the
Agreement that details the actions
agreed upon by the consulting parties
to be taken to avoid, satisfactorily
mitigate, or accept the adverse effects
on the property. The State Historic
Preservation Officer's written concur-
rence shall be included In this propos-
al by the Agency Official. If the Ex-
ecutive Director determines that the
proposal represents the agreement of
the consulting parties, he shall within
10 days forward it as a Memorandum
of Agreement to the Chairman for
ratification pursuant to § 800.6(c)(2).
If the Executive Director determines
that the proposal does not adequately
represent the agreement reached by
the consulting parties, it may be re-
turned to the Agency Official, or a
Memorandum of Agreement revising
the proposal may be submitted to the
Agency Official and the State Historic
Preservation Officer. As appropriate
other parties In interest may be invit-
ed by the consulting parties to Indi-
cate their concurrence with the pro-
posal or to be a signatory to the Agree-
merit.

(2) Review of Memorandum of Agree-
ment. Upon receipt of an executed
Memorandum of Agreement, the
Chairman shall institute a 30-day
review period. Unless the Chairman
notifies the Agency Official that the
matter has been placed on the agenda
for consideration at a Council meeting,
the Agreement shall become final
when ratified by the Chairman or
upon the expiration of the 30-day
review period with no action taken.
Copies will be provided to signatories
and notice of executed Memoranda of
Agreement shall be published in the
FtDEn-AL REGxsmx. The Memorandum
of Agreement should be included In
the final environmental impact state-
ment prepared pursuant to the Na-
tional Environmental Policy Act.

(3) Effect of Memorandum of Agree-
ment. Agreements duly executed in ac-
cordance with these regulations shall
constitute the comments of the Coun-
cil and shall evidence satisfaction of
the Federal agency's responsibilities
for the proposed undertaking under
Section 106 of the Act, Section 2(b) of
the Executive Order, and these regula-
tions. Failure to carry out the terms of
a Memorandum of Agreement requires
that the Federal agency again request
the Council's comments in accordance
with these regulations. In such in-
stances, until the Council issues its
comments under these regulations the
Agency Official shall not take or sanc-
tion any action or make any irrevers-
ible or irretrievable commitment that
could result in an adverse effect with
respect to National Register or eligible

properties covered by the Agreement
or that would foreclose the Council's
consideration of modifications or
ternatives to the proposed undi
ing that could avoid or mitiga
adverse effect..

(4) Amendment of a Memorandum of
Agreement. If a signatory determines
that the terms of the Memorandum of
Agreement cannot be met or believes a
change is necessary, the signatory
shall immediately request the consult-
ing parties to consider an amendment
of the Agreement. Amendments will
be executed In the same manner as the
original Agreement.

(5) Report on Memorandum of Agree-
ment. Within 90 days after carrlng
out the terms of the Agreement, the
Agency Official shall report to all sig-
natories on the actions taken.

(d) ,Council Meetings. The Council
does not hold formal administrative
hearings to develop its comments
under these regulations. Reports and
statements will be presented to the
Council in open session In accordance
with a prearranged agenda. Regular
meetings of the Council generally
occur quarterly.

(1) Response to Recommendation for
Consideration at Council Meeting.
Upon receipt of a notice and recom-
mendation from the Executive Direc-
tor concerning consideration of a pro-
posed undertaking at a Council meet-
Ing, the Chairman shall dete e
within 15 days whether or not h
dertaking will be considered and
notify the Executive Director,
Agency Official, and the State Historic
Preservation Officer of his decision.
The Agency Official shall and the
State Historic Preservation Officer
should provide such reports and infor-
mation as may be required to assist
the Chairman in this determination.

If the Chairman decides against con-
sideration of the undertaking at a
Council meeting, a written summary
of the undertaking, any recommenda-
tions for action by the Federal agency,
and the decision shall be sent to each
member of the Council. The Chairman
shall also notify the Agency Official
and the State Historic Preservation
Officer and other parties in interest of
the decision. If three members of the
Council object within 10 days of the
Chairman's decision, the undertaking
shall be scheduled for consideration at
a Council meeting. Unless three mern-
bers of the Council object, the chair-
man shall notify the Agency Official,
the State Historic Preservation Offi-
cer, and other parties in interest in
writing that the undertaking may pro-
ceed. Such notice shall be evidence of
satisfaction of the Federal agency's re-
sponsibilities for the proposed under-
taking under Section 106 of the Act,
Section 2(b) of the Executive 0l,
and these regulations.
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(2) Decision to Consider the Under.
taking. When the Council will consid-

fer an undertaking at a meeting, the
Chairman shall either designate five

M embers as a panel to hear the matter
on behalf of the full Council. or sched-
ule the matter for consideration by
the full Council.

(i) A panel shall consist of three
non Federal members, one as Chair-
man. and two Federal members, nei-
ther of whom shall represent the Fed-
eral agency involved in the undertak-
ing. The panel shall meet to consider
the undertaking within 30 days of the
Chairman's decision unless the Agency
Official agrees to a longer time.

(ii) The full Council will consider an
undertaking at the next regularly
scheduled meeting and no less than 60
days from the date of the Chairman's
decision. In exceptional cases the
Chairman may schedule the matter
for consideration at a special meeting
of the full Council to be held less than
60 days from the date of the decision.

(ill) Prior to any panel or full Coun-
cil consideration of a matter, the
Chairman will notify the Agency Offi-
cial and the State Historic Preserva-
tion Officer, and other parties in inter-
est of the date on which the undertak-
ing will be considered. The Executive
Director, the Agency Official, and the
State Historic Preservation Officer
Shall prepare reports in accordance
with § 800.13. Reports required from
the Agency Official and the State His-
toric Preservation Officer must be re-
ceived by the Executive Director at
least 21 days before any meeting. Fail-
ure by the Federal agency to submit
its report may result in postponement
of consideration of the undertaking.

(3) Meeting Notice. Generally, 21
days notice of all meetings involving
Council review of undertakings in ac-
oordance with these regulations shall
be given by publication in the FEDERAL
REGISTER. In exceptional cases, no less
than 7 days notice shall be given by
publication in the FEDERAL REIoisTm

(4) Statements to the Council An
agenda shall provide for oral state-
ments from the Executive Director,
the Agency Official; other parties in
Intferest; the Secretary of the Interior,
the State Historic Preservation Offi-
cer representatives of national, State,
or local units of government, and in-
terested Public and private organiza-
tions and individuals. Parties wishing
tO make oral remarks should notify
the Executive Director at least two
days in advance of the meeting. Par-
ties wishing to have their statements
distributed to Council members prior
to the meeting should send copies of
the statements to the Executive Direc-
tar at least 7 days in advance.

(5) Comments of the Council The
written comments of the Council will
be issued within 15 days after a meet-

ing. Comments shall be made to the
head of the Federal agency requesting
comment or having responsibility for
the undertaking. Immediately after
the comments are made to the Federal
agency, the comments of the Council
will be forwarded to the President and
Congress as a special report under au-
thority of Section 202(b) of the Act
and a notice of availability will be pub-
lished in the FEDERAL REGISTER. The
comments of the Council shall be
available to the State Historic Preser-
vation Officer, other parties in inter-
est. and the public upon receipt of the
comments by the head of the Federal
Agency. The comments of the Council
should be included in the final envi-
ronmental impact statement prepared
pursuant to the National Environmen-
tal Policy Act.

(6) Review of Panel Decision. Upon
receipt of the panel's comments after
a meeting, the head of the Federal
agency shall take these comments into
account in reaching a decision in
regard to the proposed undertaking. If
the agency determines not to follow
the panel's comments, the Agency Of-
ficial shall immediately provide writ-
ten notice of this decision to the Coun-
cil. The Chairman may convene a
meeting of the full Council to consider
the matter within 30 days of receipt of
such notice. In the Interim period the
Agency Official shall not take or sanc-
tion any action or make any irrevers-
ible or irretrievable commitment that
could resilt in an adverse effect on
the National Register or eligible prop-
erty or that would foreclose the Coun-
cil's consideration of modifications or
alternatives to the proposed undertak-
ing that could avoid or mitigate the
adverse effect. If the Chairman de-
cides against consideration of the pro-
posed undertaking, the consulting par-
ties shall be immediately notified and
the undertaking may proceed.

(7) Agency Action in Response to
Council Comments; Upon receipt of
the Council's comments after a meet-
ing, the head of the Federal agency
shall take these comments into ac-
count in reaching a final decision in
regard to the proposed undertaking.
When a final decision regarding the
proposed undertaking is reached by
the Federal agency, the Agency Offi-
cial shall submit a written report to
the Council describing the actions
taken by the Federal Agency in re-
sponse to the Council's comments; the
actions taken by other parties pursu-
ant to the actions of the Federal
Agency: and the effect that such ac-
tions will have on the affected Nation-
al Register or eligible property. Re-
ceipt of this Report by the Chairman
shall be evidence that the agency has
satisfied Its responsibilities for the
proposed undertaking under Section
106 of the Act, Section 2(b) of the Ex-

ecutlve Order and these regulations.-
The Council may issue a final report
to the President and Congress under
authority of Section 202(b) of the Act
describing the actions taken by the
agency in response to the Council's
comments including recommendations
for changes in Federal policy and pro-
grams, as appropriate:

(8) Continuing Review Jurisdiction.
When the Council has met and com-
mented upon an !ndertaking that will
require 'subsequent site-specific under-
takings by a Federal agency, the
Council's comment extends only to the
undertaking as reviewed. The Agency
Official shall ensure that subsequent
actions related to the undertaking
that have not been considered by the
Council will be submitted to the Coun-
cil for review in accordance with these
regulations.

§ 800.7 Resources discovered during con-
struction.

(a) Federal Agency Responsibilities.
If a Federal agency has previously met
its responsibilities for identified Na-
tional Register and eligible properties
under Section 106 of the Act, Section
2(b) of the Executive Order, these reg-
ulations, and the National Environ-
mental Policy Act (42 U.S.C. 4321 et
seq.), and an Agency Official finds or
is notified after contruction has start-
ed that an undertaking will have an
effect on a previously unidentified Na-
tional Register or eligible property,
the Federal agency may fulfiMl Its re-
sponsibilities under Section 106 of the
Act, Section 2(b) of the Executive
Order, and these regulations, by com-
plying with the requirements of the
Archeological -and Historic Preserva-
tion Act (16 U.S.C. 469(a)) as imple-
mented by the Secretary, unless the
Secretary determines that the signifi-
cance of the property, the effect, and
any proposed mitigation actions war-
rant Council consideration. If the Sec-
retary determines the Council's com-
ments are warranted, the Agency Offi-
cial shall request the comments of the
Council.

(b) Council Comments Within 30
days of receipt of a request for com-
ments from an Agency Official under
this section, the Executive Director,
with the concurrence of the Chair-
man, shall transmit comments on
behalf of the Council to the Agency
Official or the Chairman shall con-
vene a meeting of the Council pursu-
ant to § 800.6.

FkDERAL PROGRAM COORDINATION

§ 800.8 Programmatic Memoranda of
AgreemenLt

(a) Application. At the request of an
Agency Official, the Council will con-
sider execution of a Programmatic
Memorandum of Agreement to fulfill

FEDERAL REGISTER, VOL 44, NO. 21-TUESDAY, JANUARY 30, 1979

A-25



6078

an agency's responsibilities under Sec-
tion 106 of the Act and Section 2(b) of
the Executive Order for a particular
program or class of undertakings that
would otherwise require numerous in-
dividual requests for comments under
these regulations. Within 30 days after
the request, the Executive Director
will notify the agency official whether
a Programmatic Memoranda of Agree-
ment may be used. Generally, Pro-
grammatic Memorandum of Agree-
ment may be used in the following
types of situations:

(1) Non-site-specific undertakings,
including Federal approval of State
plans pursuant to Federal legislation,
development of comprehensive or
area-wide plans, agency recommenda-
tions for legislation, and the establish-
ment or modification of regulations
and planning guidelines.

(2) Undertakings that are repetitive
in nature and have essentially the
same effect on National Register or
eligible properties.

(3) Programs that are designed to
further the preservation and enhance-
ment of National Register or eligible
properties.

(4) Programs with statutory time
limits for project application and ap-
proval that would not permit compli-
ance with these regulations in the
normal manner.

(b) Consultation Process. Upon de-
termination by the Executive Director
that a Programmatic Memorandum of
Agreement is appropriate, the Agency
Official and the Executive Director
shall consult to develop a Program-
matic Memorandum of Agreement.
When the Agreement will affect a par-
ticular State or States, the appropri-
ate State Historic Preservation Officer
may be a party to the consultation.
When the Agreement involves issues
national in scope, the President of the
National Conference of State Historic
Preservation Officers or a designated
representative may be a party to the
consultation. The Executive Director
may invite other parties, including
other Federal agencies with responsi-

ihlities which may be affected by the
Agreement, to participate in the con-
sultation and may hold a Public Infor-
mation Meeting (see § 800.6(b)(3)) on
the proposed Agreement.

(c) Preparation of the Agreement. It
shall be the responsibility of the Ex-
ecutive Director to prepare each
Agreement. At least 30 days before ex-
ecuting an Agreement, the Council
shall publish notice of the proposed
Agreement in the FEDERAL REGISTER
inviting comments from Federal,
State, and local agencies and the
public. The Council will make copies
available to interested parties and to
appropriate A-95 clearinghouses.

(d) Execution of the Agreement.
After consideration of comments re-
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ceived and completion of any neces-
sary revisions, the Executive Director,
the Agency Official, and other parties,
if appropriate, shall sign the Agree-
ment and it shall be sent to the Chair-
man for ratification.

(e) Chairman's Review. Upon receipt
of a signed Agreement, the Chairman
shall review the Agreement and within
30 days shall take one of the following
actions:

(1) Ratify the Agreement, at which
time it will take effect.

(2) Submit the Agreement to the full
Council for approval.

(3) Disapprove the Agreement.
(f) Effect of the Agreement- An ap-

proved Programmatic Memorandum
of Agreement shall constitute the
comments of the Council on all indi-
vidual undertakings carried out pursu-
ant to the terms of the Agreement
and, unless otherwise provided by the
Agreement, shall satisfy the agency's
responsibilities under Section 106 of
the Act, Section 2(b) of the Executive
Order, and these regulations for all
undertakings carried out in accord-
ance with the Agreement.

(g) Notice. Notice of an approved
Programmatic Agreement shall be
published by the Council in the FEDER-
AL REGISTER. Copies shall be distribut-
ed through appropriate A-95 clearing-
houses and the consulting parties
shall make copies readily available to
the public. The Programmatic Memo-
randum of Agreement should be in-
cluded in the final environmental
impact statement prepared pursuant
to the National Environmental Policy
Act.

(h) Term. Unless otherwise provided
by the Agreement, duly executed Pro-
grammatic Memorandum of Agree-
ment shall remain in effect until re-
voked by any one of the signatories.
The Agency Official shall submit a
report annually to the Executive Di-
rector and other signatories on all ac-
tions taken pursuant to the Agree-
ment, including any recommendations
for modification or termination of the
Agreement. The Executive Director
and other signatories shall review the
report and determine whether modifi-
cation or termination of the Agree-
ment is appropriate.

§ 800.9 Coordination With Agency Re-
quirements Under the National Envi-
ronmental Policy Act (42 U.S.C. 4321 et
seq.).

Section 101(b)(4) of the National En-
vironmental Policy Act (NEPA) de-
clares that one objective of national
environmental policy is to "preserve
important historic, cultural, and natu-
ral aspects of our national heritage
and maintain: wherever possible, an
envirornment which supports diversity
and variety of individual choice." In
order to meet this objective, Federal

agencies should coordinate NEPA
compliance with the separate respolIM
bilities of the National Historic Pre
vation Act.and Executive Order 11S
to ensure that histo'lc and cultural
properties are given proper considera-
tion in the preparation of environmen-
tal assessments and environmental
impact statements. Agency obligations
pursuant to the National Historic
Preservation Act and Executive Order
11593 are independent from NEPA re-
quirements and must be complied with
even when an environmental impact
statement is not required. Agencies
should also be aware that the thresh-
old for compliance with Section 106
and the Executive Order is less than
that for preparation of. an -environ-
mental impact statement. The former
applies to any Federal, federally assist-
ed or federally licensed undertaking
having an effect on a National Regis-
ter or eligible property, while the
latter extends only to major Federal
actions significantly affecting the
human environment. Where both
NEPA and the Act or Executive Order
are applicable, the Council on Envi-
ronmental Quality, in its National En-
vironmental Policy Act-Regulations
(40 CFR 1502.25). directs that draft
environmental impact statements pre-
pared under Section' 102(2)(C) of
NEPA shall, to the fullest extent pos-
sible, be prepared with and Integratgft
with other environmental impact ar
yses and related surveys and stud
required by other authorities-such
the National Historic Preservation Act
and Executive Order 11593. Prepara-
tion of a draft environmental impact
statement may fulfill the require-
ments for reports and documentation
under these authorities.

Circulation of the statement for
comment pursuant to Section
102(2)(C) of NEPA shall constitute a
request for' Council comments under
Section 800.4 of these regulations if
Federal agencies so request in cover
letters circulated with draft environ-
mental impact statements. To coordi-
nate the independent responsibilities
of the Act and NEPA, Federal agen-
cies should undertake compliance with
these regulations whenever -National
Register or eligible properties may be
affected by an undertaking. The fol-
lowing subsections indicate the appro-
priate means of coordinating the sub-
stance and timing of agency compli-
ance with NEPA, Section 106, and Sec-
tion 2(b). The Council will review
agency environmental impact state-
ments in accordance with this section.
Adherence to these provisions will pro-
vide Federal agencies with an ade-
quate record of the consideration of
National Register and eligible proper-
ties during the planning process
will facilitate the production of
single document to meet the requiA
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ments of NEPA. Section 106. Execu-
tive Order 11593. and these regula-
tions.

(a) It is normally intended that the
Section 106/Executive Order com-
menting period run concurrently with
the NEPA review process. Initiation of
the consideration of historic and cul-
ural resources should coincide with
he Initiation of other environmental

reviews. To the maximum extent pos-
sible. agencies should reflect the
status of compliance with Section 106.
the Executive Order, and these regula-
tions in all documents prepared under
NEPA (environmental assessments,
draft environmental impact state-
ments, and final environmental impact
statements) to provide the public with
the fullest and most complete infor-
mation available on effects on historic
and cultural resources and alternatives
to reduce those effects. If the com-
menting process under Section 106 and
the Executive Order is not completed
before the final environmental impact
statement is issued, as with undertak-
ings where subsequent design stage re-
views occur, agencies should include
the council's comments in any supple-
mental statement that is prepared
pursuant to-NEPA,.

(b) Federal agencies should initiate
compliance with Section 106 of the
Act and the Executive Order in ac-
cordance with these regulations
during initial environmental assess-
merits that are undertaken to meet
the requirements of NEPA and agency
environmental procedures. In any
event, this should occur no later than
during the preparation of the draft en-
vironmental impact statement. Identi-
fication of National Register and eligi-
ble properties should be carried out in
accordance with § 800.4 of these regu-
lations. Potential effects should then
be evaluated in accordance with the,
Criteria of Effect and Adverse Effect
in § 800.3 of these regulations. The en-
vironmental assessment and the draft
environmental impact statement
should fully describe any National
Register or eligible properties within
the area of the undertaking's potential
environmental impact and the nature
of the undertaking's effect on them.

(c) If evaluation of the effect result-
ed in a Determination of No Effect or
No Adverse Effect under § 800.4, that
finding, along with supporting docu-
mentation, should be included or ref-
erenced in the environmental assess-
ment and the draft environmental
impact statement.

(d) If evaluation of the effect result-
ed in a Determination of Adverse
Effect, that finding and a copy of the
agency's request for the Council's
comments in accordance with
I 800.4(d)(1) of these regulations
4hould be included in or referenced in
the environmental assessment and the

draft environmental impact statement.
Agencies should include all available
relevant information on National Reg-
ister and eligible properties, the ef-
fects of the undertaking and alterna-
tive courses of action so that the draft
environmental impact statement can
be submitted as the preliminary case
report under § 800.13(b) of these regu-
lations. In some instances, the Section
106/Executive Order commenting
process will be completed prior to issu-
ance of a draft environmental impact
statement. In that event, the com-
ments of the Council should be includ-
ed in the draft.

(e) Completion of the Council com-
menting process in accordance with
these regulations should precede issu-
ance of the final environmental
impact statement. Comments of the
Council obtained pursuant to § 800.6
or § 800.8 of these regulations should
be incorporated into the final state-
ment.

(f) The Council, in its review of envi-
ronmental impact statements for un-
dertakings that affect National Regis-
ter or eligible properties, will look for
evidence of proper compliance with
Section 106 of the Act, Section 2(b) of
the Executive Order, and these regula-
tions. The Council's views on the agen-
cy's compliance with those authorities
will be included in its comments on en-
vironmental impact statements.

§ 800.10 Coordination with the Presiden-
tial Memorandum on Environmental
Quality and Water Resources Manage-
ment.

Federal Agencies with water re-
sources responsibilities shall, not later
than three months after publication
of these regulations as finally adopted
in the FEiERAL REGISTER, publish pro-
cedures to implement these regula-
tions as required by the Presidential
Memorandum on Environmental Qual-
ity and Water Resources Management.
Each agency shall consult with the
Council while developing its prOpe-
dures and shall provide an opportuni-
ty for public review and comment on
their proposed regulations. Agency
procedures shall be effective when the
Chairman approves them as conform-
ing to the Presidential Memorandum
and these regulations. Agency proce-
dures must at a minimum include ac-
ceptable measures to prevent or miti-
gate losses of historic or cultural re-
sources and provisions to insure that
all projects not yet constructed will
comply with these regulations. Addi-
tionally, such procedures shall pre-
scribe a clear way to identify funding
for environmental mitigation in an
agency's appropriation requests. The
procedures shall be approved by the
Chairman within 60 days if they are
consistent with these regulations.
Once in effect they shall be filed with

the Council and made readily available
to the public. Agencies are also en-
couraged to publish explanatory guid-
ance for the procedures.

§800.11 Counterpart regulations.
Individual Federal agencies may, in

accordance with Section 1(3) of the
Executive Order, the President's
Memorandum on Environmental Qual-
ity and Water Resources Management,
and these regulations, choose to adopt
counterpart regulations related to
their specific programs and authorities
to assist in meeting their responsibil-
ities under Section 106 of the Act and
Section 2(b) of the Executive Order.

(a) Responsibilities of individual
Federal agencies pursuant to § 800.4
may be met by counterpart regula-
tions jointly drafted by that agency
and the Executive Director and ap-
proved by the Chairman. The Federal
agency shall provide ample opportuni-
ty for public participation in the devel-
opment of such counterpart regula-
tions, including publication in the FED-
ERAL REGISTER as proposed and final
rule making with provision for i mini-
mum 60 day period for public com-
ment. Once in effect such counterpart
regulations may, as appropriate, su-
percede the requirements of §800.4.
The Federal agency shall file ap-
proved counterpart regulations with
the Council and shall make them read-
ily available to the public.

(b) Counterpart regulations may in-
clude:

(1) A definition of undertaking as it
applies to that agency's particular ac-
tivities and programs,

(2) Methods to identify National
Register and eligible properties for
each class of undertakings,

(3) Methods to evaluate effects on
National Register or eligible proper-
ties,

(4) Authorization for non-Federal
participation in the consultation proc-
ess, and

Standards, guidelines and other
measures to ensure avoidance or miti-
gation of adverse effects on National
Register and eligible properties for
each class of undertakings.

(c) To the maximum extent possible,
counterpart regulations developed
pursuant to this section should be in-
tergrated with agency regulations for
the National Environmental Policy
Act.

OTHER PROVISIONS

§ 800.12 Investigation of threats to Na-
tional Register and eligible properties.

(a) The Council is frequently advised
by State Historic Preservation Officers
and others of undertakings that
threaten National' Register or eligible
Properties and that appear to involve
a Federal agency. In order to protect
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these properties, the Executive Direc.
tor investigates these matters, general.
ly by writing to the Federal agency
that appears to be involved in the un-
dertaking. Federal agencies should re-
spond to these inquiries within 30
days. If there is Federal involvement
in the undertaking, the agency shall
fulfill its responsibilities under these
regulations.

(b) The Council will exercise its au-
thority to comment to Federal agen-
cies under these regulations in certain
special situations even though written
notice that an undertaking will have
an adverse effect has not been re-
ceived.

1 800.13 Reports to the Council.
In order to meet responsibilities

under these regulations, the Council
prescribes that certain reports and
documents be made available to It.
The content of such reports is set
forth below. The purpose is to provide
sufficient information for the Council
to evaluate the significance of affected
National Register and eligible proper-
ties, understand the objectives and re-
quirements of the undertaking, assess
the effect in terms of the criteria spec-
ified in these regulations, and analyz6
the feasibility and prudence of alter-
natives. The Council further recog-
nizes that the Act requires that Na-
tional Register and eligible properties
should be preserved "as a living part
of our community life and develop-
ment," and considers those elements
in an undertaking that have relevance
beyond historical and cultural con-
cerns. To assist it in weighing the
public interest, the Council seeks In-
formation not only bearing upon phys-
ical, esthetic, or environmental effects
but also information concerning eco-
nomic, social, and other benefits or de-
triments that will result from the un-
dertaking. Agencies should consider
these reports in the context of their
compliance with the National Environ-
mental Policy Act and incorporate
their content in environmental assess-
ments, draft environmental impact
statements and final environmental
impact statements as specified in
1800.9.

(a) Documentation for Determina-
tion of No Adverse EffecL Adequate
documentation of a Determination of
No Adverse Effect pursuant to § 800.4
should include the following informa-
tion:

(1) A description of the agency's in-
volvement with the proposed under-
taking with citations of the agency's
program authority and applicable im-
plementing regulations, procedures,
and guidelines;

(2) A description of the proposed un-
dertaking including, as appropriate.
photographs, maps, drawings, and
specifications;

RULES AND REGULATIONS

(3) A list of National Register and
eligible properties that will be affected
by the undertaking, including a de-
scription of the property's physical ap-
pearance and significance;

) (4) A brief statement explaining why
* each of the Criteria of Adverse Effect

(See Section 800.3) was found inappli-
cable;

(5) Written views of the State His-
toric Preservation Officer concerning
the Determination of No Adverse
Effect, if available; and,

(6) An estimate of the cost of the un-
dertaking, identifying Federal and
non-Federal shares.

(b) Preliminary Case Reports. Pre-
liminary Case Reports should be sub-
mitted with a request for comments
pursuant to Section 800.4 and should
include the following Information:

(1) A description of the agency's in-
volvement with the proposed under-
taking with citations of the agency's
program authority and applicable im-
plementing regulations, procedures,
and guidelines;

(2) The status of this project in the
agency's approval process;

(3) The status of this project in the
agency's National Environmental
Policy Act compliance process and the
target date for completion of all envi-
ronmental responsibilities;

(4) A description of the proposed un-
dertaking including, as appropriate,
photographs, maps, drawings, and
specifications;

(5) A description of the National
Register or eligible properties affected
by the undertaking, including a de-
scription of the properties' physical
appearance and significance;

(6) A brief statement explaining why
any of the Criteria of Adverse Effect
(See § 800.3) apply;

(7) Written views of the State His-
toric Preservation Officer concerning
the effect on the property, if available;

(8) The views of other Federal agen-
cies, State and local governments, and
the other groups or individuals, when
known;

(9) A description and analysis of al-
ternatives that would avoid the ad-
verse effects;

(10) A description and analysis of al-
ternatives that would mitigate the ad-
verse effects; and,

(11) An estimate of the cost of the
undertaking, identifying Federal and
nori-Federal shares;

(c) Reports for Council Meeting.
Consideration of an undertaking by
either the full Council or a panel pur-
suant to § 800.6 is based on reports
from the Executive Director, the
Agency Official, the Secretary of the
Interior, the State Historic Preserva-
tion Officer, and others. The reports
consist of the following:.

(1) Secretary of the Interior's Report.
The report from the Secretary shall

include a verification of the legal and
historical status of the property and
an assessment of the historical, archi-
tectural, archeological, or cultural sig-
nificance of the property,

(2) Agency Official's Report The
report from the Agency Offical re-
questing comments shall include a
general discussion and chronology of
the proposed undertaking'. an account
of the steps taken to comply with the
National Environmental Policy Act
(NEPA); any relevant supporting docu-
mentation in studies that the agency
has completed; an evaluation of the
effect of the undertaking upon the
property, with particular reference to
the impact on the historical, architec-
tural, archeological, and cultural
values; steps taken or proposed by the
agency to avoid or mitigate adverse ef-
fects of the undertaking-, a thorough
discussion of alternate courses of
action; and an analysis comparing the
advantages resulting from the under-
taking with the disadvantages result-
ing from the adverse effects on Na-
tional Register or eligible properties.
The Agency Official shall arrange for
the submission and presentation of
any report by a grantee, permittee, li-
censee, or other party receiving Feder-
al assistance or approval to carry out
the undertaking.

(3) Other Federal Agency Reports. A
report from any other Federal agency
involved in the undertaking or a relat-
ed action that affects the property In
question, Including a general descrip-
tion and chronology of that agency's
involvement and its relation to the un-
dertaking being considered by the
Council.

(4) State Historic Preservation Offi-
cer's Report. A report from the State
Historic Preservation Officer should
include an assessment of the signifi-
cance of the property within the State
preservation program; an evaluation of
the effect of the undertaking upon the
property and It$ specific components;
an evaluation of known alternate
courses of action; a discussion of pres-
ent or proposed participation of State
and local agencies or organizations in
preserving or assisting In preserving
the property; an Indication of the sup-
port or opposition of units of govern-
ment and public and private agencies
and organizations within the State;
and the recommendation of the State
Historic Preservation Officer.

(5) Executive Director's Report. A
report from the Executive Director
shall include a description of the ac-
tions taken pursuant to these regula-
tions, an evaluation of the effect of
the undertaking on the property, a
review of any known alternate courses
of action, an analysis comparing the
advantages resulting from the under-
taking with the disadvantages result-
ing from the adverse effects on Na-
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tional Register or eligible properties
and recommendations for Council
action.

(6) Other Reports. The Council will
) onsider other pertinent reports, state-

ments. correspondence, transcripts.
minutes. and documents received from
any and all parties, public or private.
Reports submitted pursuant to this
section should be received by the
Council at least 7 days prior to a
Council meeting.

§ 800.14 Supplementary Guidance.

The Executive Director may issue
further guidance to interpret these
regulations to assist Federal agencies
and State Historic Preservation Offi-
cers in meeting their responsibilities.
The guidelines are for informational
purposes only and will be published in
the FEDERAL REGISTER and will be read-
lly available to the public.

§ 800.15 Public Participation.

The Council encourages maximum
publiC participation in the review proc-
ess under these regulations. The
Council, Federal agencies, and State
Historic Preservation Officers should
seek assistance from the public includ-
ing other Federal agencies, units of
local and State government, public
and private organizations, individuals
and federally recognized Indian tribes
in evaluating National Register and

eligible properties, determining effect,
and developing alternatives to avoid or
mitigate an adverse effect. The public
has considerable information available
that could assist Federal agencies, the
State Historic Preservation Officer
and the Council in meeting their re-
sponsibilities under these regulations.
The Council especially urges that Fed-
eral agencies make every effort to in-
volve grantees, permittees, licensees,
and other parties in interest in the
consultation process. To this end, the
Council, the Agency Official, and the
State Historic Preservation Officer
should:

(a) Make readily available, to the
extent possible, documents, materials,
and other information and data con-
cerning the undertaking and effects
on National Register and eligible prop-
erties that may be of interest to the
public. Such Information should be
made available within the limits of the
Freedom of Information Act (5 U.S.C.
552) and need not necessarily include
information on budget, financial, per-
sonnel, and other proprietary matters
or the specific location of archeologi-
cal sites. Material to be made available
to the public by the agency and the
State Historic Preservation Officer
should be provided to the public at the
minimum cost permissible.

(b) Make the public aware of Public
Information Meetings (§800.6(b)(3)),

full or panel Council meetings
(§800.6(d)), and the availability of
other information related to the
review process under these regulations
such as a Determination of No Effect,
a Determination of No Adverse Effect,
a Memorandum of Agreement (See
§ 800.6(c)) or a Programmatic Memo-
randum of Agreement (See § 800.8).
The purpose of such notice is to
inform persons, agencies, and organi-
zations that may be interested or af-
fected by the proposed undertaking of
the opportunity to participate in the
review process under these regula-
tions. This may include:

(1) Mailing notice to those who have
requested it on an individual under-
taking or Programmatic Memorandum
of Agreement.

(2) Use of notice in local newspaper,
local media, and newsletters that may
be expected to reach potentially inter-
ested persons.

(3) Posting of notice on- and off-site
in the area where the undertaking is
proposed to be located.

(c) Solicit relevant information from
the public during the Identification of
National Register and eligible proper-
ties, the evaluation of effects, and the
consideration of alternatives.

(d) Hold or sponsor public meetings
on proposed undertakings and make
diligent efforts to include the public.

[FR Doc. 79-3248 Filed 1-29-79; 8:45 am]
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HOUSE OF REPRESENTATIVES

CONCORD Reply to: Drinkwater Road
Hampton Falls, N.H.
03844

June 30, 1982

Nuclear Regulatory Commission 50 .-qy'
Attention: Director, Div. of Licensing,
Office of Nuclear Reactor Regulation
Washington, D.C. 20555

In Re: NUREG-0895 Draft Environmental Statement
on Seabrook Nuclear Plant in N.H.

Gentlemen:

Re, as elected Representatives to the N.H. House, representing the Towns
of Hampton and Hampton Falls,. wish to vigorously and adamantly protest
the false assumptions and totally unfounded statements and conclusions of
the Draft Environmental Statement on Seabrook Nuclear Plant in N.H. (NUREG-
0895).

4With specific reference to page vii, "There are no special or unique charac-
teristics of the site and environs that would warrant recuiring special
accident-mitigating features", we call your attention to the fact that
Seabrook has been designated among the top 12 problem plants with regard
to evacuation by the ZIPC/FEMA. We, also, enclose for your information
copies of testimony, comments on reports, letters and statements, together
with copies if news items, indicating some of the problems which have been
totally ignored in the conclusions made.

In addition to the above reference, the "economic impact" issue, pages 5-14
to 5-17, is specifically addressed in the attachments.

le, along with 114 other elected Select=en and Legislators, call upon you,
the members of the NRC/FE• who have been appointed/hired to protect the

SPublic to ensure that our constituents (taxpayers) are given that pro-
00 tection which is not only recuired by law, but which is their birthright:'

0

00 Beverly A. Hollingworth (d) Roberta C. Pevear (r)
Dc Members of IN.H. House of Representatives from Hampton and Hampton Falls

cc: President Ronald Reagan Public Utilities Commission
Governor Hugh Gallen Attorney General, 3.H..
Executive Council County Commissioners
Legislative Delegation Selectmen/Council
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Federal report
warns on tubes
in' 40 N-plants

WASHINGTON - 'Weak 'steam generator
hibes In 40 commnercial nuclear units iar "vIr-
tmz~y impmalbie" to -fix and are causin higher

~perating r . and radWtIon exoue p Lant
gxsmoan. -accoding to an latenual federal it-

The Nuciear Regulatory Cwemiswow staff re-
patL datal Ftbruary 1982 isys the tube. prob-
'Ipn in more than half the nation's sicea ,nits
-ab is repoaafble for about 23 pwentc~t nuele-
.arplant abutdowns that are unrelated to acbed-

The report Also ralse the pwasiffly - efla-
A-w as an :"crbvmwy low pro-h*tf -

~tittube ruptires 1zd more than one geneAtor
4thplant -laid cause -Ineffetive, reflocxlin-o(

Vw rdocve~oe which Jim tUrn Culd Iad to
4&Wng of the toanium fudL

The New Mongan plnts mentoned in fte
cqxrt awe Haddam fIec to Raddaza Beck.
Ifm aIue, Yank In WiSCaSoet.Ma~n MW-
vio 2, In Wteffoil, am.s: an?'Yank% Rowe
Initowe. MamLO

Tfibes are imms only tmpresurlfiz water mt
iactwx WWRaL whicb have from two to four
SUM PnerAtOr with 3000 to 15.000 tuh
eac. Another NRC shady humd an 1961 d~at
mix. tte tube Aeradatmian I-27 ofibte 47 II-

emwd FWRa but Mhe new repcxt Late the ma-
Anwed mAuha ts a "at least 4tL**

the umia'.1 -2 ote voclear plants use.
boling wato f=CW MhiCh do oLt have ztenm
Oweator tbes.

The report =ftstBud taufty tbaIs bave pia-
pWthe toduoy Wncr the eariy 1970ls and am

Ins o*c~hm aoftLam gmwatorme-
clanica dm .I m -hydraul" maetmais

hhekm.brafio - -and aCCOmdary
mrt -o a&W

UC;FLTaby Mani e w e
MshowmniUw has be=s 1nvwU1gan 'the prob-
hm 0-d it -wm1 ad MW Swtc amd
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Pumps Saved
Nuclear Plant

MONTPELIER, VI, (AP) - The first
slarm sounded at 12:51 Am.n the neat
wor minutes the reactor eare of the

Vermont Yankee nuclear poFarr plant
came within 44 seconds of a rnelldowd.

Any one of three aulomalli saiety
jsystems was sufficient to end the dan.

ger. and they all worked. The plant shut
downoafely.

Still, the April 24 Incident provided a
reminder, in the words ot blic Set.
vice Department Commissioner Rich-
ard Saudek, that "Wlimalely it is hu-
mans whocontrol thisplant."

The Nulear Regluatory Commission
said operators In the control room were
ofi the mark In guessing what was
Wrong and also staled to realtie how the
plant had saved Itself.

Probably the most serious problem at
the Vernon plant In Its dkcade of pro- Thli Is ihe control
ducing power, the Incident also was one
of the most closely documented at ihe water level reaches
plant due to Investigations by the NRC the fuel. 14 Indies asx
andihe state otVermont. • At 1I:54 the rising

* The f6llowing reconstruction Is based down of the pumps
mn l4fldocwnents. went ali. Within itX

001. room operator hadl
At 11:50 a.m., two reactor operatol! back on.

and the nuclear safety engineer were In But 1%l mlnu4 toat
the control room oi the MSO-megawatt sutomatlcaluy turnM
reactor. The shilts 1,Ljd just changed Witerievelhadeasd
and the piint operators were preparing one In the control rto
to lowir reactor power from 100percent down. By now their
to performouttne checks.. mainreactor dbntrol

Sometime before 12:56, with the ,Without any wale
ower Int"procets of being reduced to vessel, the water In

25 percent of capacity, a valve stutk' began boiling oif at
bpen on one of the pumps that feed In jesa econd.
Water to the vesmel containing the re- A loss q1 wat1r w
actor's fuld. down of thertactor c

The pumps are lurn a un manually, utloninotnieenvlror
but turn oil automatically. when the Twenty twI s•c

To Meltdown

r
Ib

CD N-meeting.
etlecllsl siO meet t odayrsl:

y nee oclear power lant t4
dtacua wayr to tmpron operiltlohi
at th Verno facility.

1he meeting weu arradgeM iItaponre to a maifunctlo at Di6
~aunt April *4w eo•a uc ,mt

eIrartolvel mte revdr' e c•,nn

Plant upet-alli wertielltcted ko
Omrt handligl of the * md
rt f•Ilo to notlsy alt• olilcl1 ts dl

I incident until aeved bmor latwr.

The safetegneer took a olulos at
die iputei console, slew fee behln
the other. Ills a~t was created altar
tiheaccident at'lhre Mle I isnd.

The WIety enginer Is Vuposed It
keep an overall eye on evens and pmw
vide advice to the operators.

InvestiUillon show that the Vera-
tor thought they had saved the plant by
ling the feedwater pumps, unaware

that the had tluned allgatn.
The three men In control of the plant

also were unaware that the emergency
core cooling syatem had switched on -
padhadprovIded the critical water.

The safely engineeir meanwhile. had
noticed the emergency ystierm'sactiva.
tlon, and assumed the others had too.

The main questlon raised was: Ilew
close did the reactor covn it melt.
down?

When the emergency core cooling
system dldked on, the reactor core wa
within Of Inches of losing Its coolan.
Bu offliclals said that uncovering ofl te
reactor fuel In those next 44 seconds
eculdnever have happened.

There were two emergenct cooling
sytems - one hlighpressure and the
other low-pressure. Both ,,l them
siched on. but either would have been
sulflclenlto rtlse the water level.

At the same time another emergency
system switched on, wne ht'h Isolated
the reactor from the rest of the plant
Snd slowed the boiling rale by Incres.S
Ing tie pressure iside the vessel. That
toowould have kept the walter from boG.
Ing off and exoing the reactor core.

While the hardware gets good marks,
Inv'esUtgalors were critical of the work-
en', complaining that the shillt supery.
sor became too Involved In the actual
o rations and tailed to step back to see

at was goingon.
* Officials als atre balged thatlno one

hoUl.ed ta pdps shuting down, be-
cauise the Indicators were Just b the left
of wher the men wire &tmnding.

roorn at the Vermont Yankee nuclear power plaeht.

170 Inches above
ave normal.
water led to a shut-
. The lint alarum
seconds, a control
turned the pumps

dr when the pumps.
olf slain - the

ad 171 Inches -- no
inm nbtliced the sut-
eyes were on the

panel.
r flowing inl6 Wir
side the container
a rate of about two,*

ld lead t1 a melt--
orerelus•n radl-
imenL
s fter,tihe seýdn d

pump shut down, the water level-was
down to 134 Inches, and the reactor It.
sell turned oil automallcally.

Fourteen seconds later, thA water.
level hit VT inches. The emergency Core
coolbig system switched on, pouring
water into the vessel at 4,250 gallons a
minute. It was the Itrst time the plant'$
tmergency cooling system was se.

It took slightly more than a minute for
the emergency cooling system to do Its
wotk. brlnging the water level up to J71
Inches.The plant ws sale.

Wben tfie pumps first turned off, the
two operftort quilckly went to the min
reactor control panel located at the
kinter of a V-shapeJ wall of. lights,
alarms and dials.
. The supervisor heard the pumps slow

down and entered the control room.
jonInig the others tl the main panel,



Drinkwater Road
Hampton Falls, N.H.
03844

June 10, 1982

LETTER TO THE EDITOR:

On April 24th the Vermont Yankee nuclear power plant problem which
brought the reactor core to within 44 seconds of meltdown points
out that even when the machinery functions perfectly, human error
can bring a nuclear plant near catastrophe.

A federal Nuclear Regulatory Commission investigation determined
that the problem began when a valve stuck open on one of the pumps
that feed water to the vessel containing the reactor's fuel. The
pumps are turned on manually, but turn off automatically when the
water level reaches 170 inches above the fuel, 14 inches above nor-
mal.

Six minutes later the rising water led to a shutdown of the pumps
and the first alarm went off. Without any water flowing into the
vessel, the water inside the container began boiling off at a rate
of about two inches a second. The loss of all water would lead to
a meltdown of the reactor core, releasing radiation into the environ-
ment.

Within six seconds of the first alarm, a control room operator had
turned the pumps back on. But 2½ minutes later when the pumps auto-
matically turned off again -- the water level had reached 171 inches --
no one in the control room noticed the shutdown. Their eyes were on
the main reactor control panel.

Twenty-two seconds after the second pump shut down, the water level
was down to 136 inches, and the reactor itself turned off automatical-
ly. Fourteen seconds later the water level hit 87 inches, and the
emergency core cooling system switched on pouring water into the
vessel at 4,250 gallons a minute and saving the plant. The NRC in-
vestigation showed that the operators thought they had saved the plant
by using the feedwater pumps, unaware that the pumps had turned off
again. The three men in control of the plant also were unaware that
the emergency core cooling system had switched on and had provided the
critical water.

The investigation gave high marks to the hardware but was critical of
the workers, complaining that the shift supervisors became too in-
volved in the actual operations and failed to step back to see what
was going on.
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LETTER TO THE EDITOR -2- June 10, 1982

Is this the kind of thing we'll be subjected to when Seabrook is on
line? What if this had been Seabrook, and the incident had happened
in the middle of the tourist season? What effect would it have had
on the people and economy of New Hampshire?

Why weren't the Vermont officials advised of the problem until 7 hours
after it occurred? Why, when the problem accurred on April 24th,
did it take until May 20th for the information to come out in the
press? Why aren't the people being advised? Why isn't the government
being advised?

Such an incident at Seabrook could have severe consecquences for the
Seacoast region and the state. If this sort of thing occurred here,
not only would my constituents be wiped out financially, but the
state would lose a significant portion of its revenues. On Wednes-
day, June 9th, the House was scraping for nickles and dimes with
which to fund the state supplemental budget. What would happen if
we suffered a significant loss of rooms and meals tax and liquor
revenues because people were afraid to come to the Seacoast area?

It is unconscionable that there could be a seven hour lapse in notify-•
ing state government of the problem and almost a month lapse in in-
forming the public. .

Representative Roberta C. Pevear
(R) Hampton Falls/Hampton;
Hampton Falls Civil Defense Dir.
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HOUSE OF REPRESENTATIVES

CONCORD Drinkwater Road
Hampton Falls, N.H.
03844

May 10, 1982

Nuclear Regulatory Co-mmission
Secretary of the Commission
Washington. D.C.
20555

Attention: Docketing and Service Branch -
"Proposed Safety Goals"

Gentlemen:

On April 29, 1982, I attended a public hearing in Boston and
made the following statement on the NRC "Proposed Safety Goals
for Nuclear Power Plants":

"My name is Roberta Pevear, and I am in the N.H. House of
Representatives (R), representing the Towns of Hampton and
Hampton Falls, two of the towns closest to the Seabrook np-
clear plant. I am, also, the Civil Defense Director for the
town of Hampton Falls.

During the past five years, I have vigorously studied the
problems facing the people of the Seacoast caused by the placing
of a nuclear plant in our midst.

From its very inception a cruel hoax has been perpetrated
on us: from telling the people of the area this was to be a
'generating' plant, and not that it was to be a 'nuclear' gener-
ating plant; from counting the population in the Low Population
Zone, finding there were too many of us, and - then - because
the builders were determined to build and they did not want to
limit access to the beach, they simply made the LPZ smaller and
did not count us all; and on - and on - to the present time.
The people are being led to believe that the area can be 'safely'
evacuated, or, that they can be 'sheltered' safely. I can as-
sure you, people do not take kindly to being deceived or duped.

We are asked to make statements on a list of questions --
on the tradeoffs on 'mortality risk reduction benefits', 'risks
of economic loss due to plant damage and contamination outside
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Docketing and Service Branch -2- May 10, 1982

the plant', 'containment function, given a large-scale core
melt', 'quantifying earthquakes, sabotage, human errors and
design errors', and 'applying guidelines on the basis of pro-
tecting individuals' -- 'individuals at greatest risk' versus
'average risk to individuals in the region nearest the plant'.

Let me tell you, I live two miles from the nuclear plant.
I have taken radiation treatment for a health problem. My
husband has received his lifetime dose of radiation at the
Portsmouth Naval Shipyard, as have many others in the vicinity
Qf the plant. Within a mile or so of the plant you will find
the Hampton Falls School, the Seabrook School and our Regional
High School, as well as the schools of Hampton. Are we the most
at risk? Is t22is acceptable.?2

It is the opinion of the majority of the people that this
plant should never have been put here -- and that, if it is al-
lowed to be licensed and an accident occurs -- the people who
live here, 83,000 within 10 miles in N.H. - and those who come
here as tourists and visitors - 125,000 to 200,000 on a hot
summer's day - could never be gotten out in a safe and timely
manner.

To tell the people that: 1. there is no danger from con-
tamination/radiation to those who live closest to the plant.;
2. that they can be protected either by evacuation or shelter-
ing; and 3. that they have insurance coverage, is, in my
opinion inexcusable, and those employees of Government, who
are paid by those very people being endangered, must not allow
this hoax to continue.

Those plants now in operation are accidents waiting to
happen -- the steam generator tubes in the pressurized water
reactors - is a prime example. Seabrook is just such a plant
a nd yet they continue to build. Must we have an area of our
country totally devastated before we admit we have made a mis-
take and stop building and licensing further plants? I hope
and pray we are smarter than that!I

To compare the deaths from a nuclear plant to any other
means of death is totally incomprehensible to me. My ancestors,
my husband's ancestors, and those of many, many of the people
living in the area, came here in the 1600's. We did not choose
to have a nuclear plant built, literally, on top of us. We
do not accept that it is necessary 'for the good of others' that
this injustice be done to us!! We do not believe that any pri-
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vate industry nor any government body has the right to take away
those rights given us by birth and by our Constitution'.

While you are making your decisions on this or that means
of quantifying and qualifying how many of us will die from nu-
clear power, remember that we are not numbers on a piece of
paper, we are living, breathing human beings, with children of
flesh and blood. I know the names and faces of hundreds of
them. To me, the death of even one of them ' for the good' so-
called of others is not acceptable. Are their deaths accept--
able to you?"

I am sending in written comments because I cannot stress too
strongly the s-entiments here in the Seacoaet of N.H. against
the Seabrook nuclear plant. In addition to being in the N.H.
House and Civil Defense Director for Hampton Falls, I am on the
Executive Board of Rockingham County (the fastest growing area
in New England - possibly one of the fastest growing in the
country), and am a representative in the Southeastern New Hamp-
shire Regional Commission and the Strafford-Rockingham Regional
Council. I know what the people in this area are thinking and
I know how they feel. My position is also supported by 64 other
elected Selectmen and Legislators in the 17 towns/cities within
the 10 mile radius of the Seabrook nuclear plant, as well as
many others State-wide.

I feel it is time that those of you on the Federal level came to
grips with the fact that you have lost touch with those of ud
in the "real" world. The thought that it was somehow "un-American"
to be against a nuclear plant in your back yard is as extinct as
the dodo bird. We, the people of the United States, do not wish
to become extinct. also!!

If I can give you any further information, or put you in touch
with the residents and taxpayers of the N.H. Seacoast, please
feel free to contact me.

Meanwhile, I trust we will not be subjected to "acceptable risks"
for the. benefit of a highly subsidized, privately-owned, outdated
industry.

cc: President Ronald Reagan Sincerely yours,
Governor Hugh Gallen
Executive Council
Legislative Delegation
Public Utilities Commission Rep. Roberta C. Pevear (R)
County-Commissioners Rockingham District #12
Selectmen/Council
Media

Enc.
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HOUSE OF REPRESENTATIVES

CONCORD Drinkwater Road
Hampton Falls, N.H.
03844

May 10, 1982

Nuclear Regulatory Commission
Secretary of the Commission
Washington, D.C.
20555

Attention: Docketing and Service Branch

In Re: 10CFR Parts 50 and 70
Docket No. PRM-50-31

Gentlemen:

With reference to the above, Citizens' Task Force; Filing
of Petition for Rulemaking, this is to advise you that, as
a member of the N.H. House of Representatives from Hampton/
Hampton Falls, and the Civil Defense Director for Hampton
Falls, I concur with the petition filed on 12/21/81 by the
Citizens' Task Force.

In response to a request for public comment on the NRC "Pro-
posed Safety Goals for Nuclear Power Plants" I submitted a
letter, copy of which is enclosed. I wish this to be made
a part of this response.

As you well know, at Three Mile Island 10-mile evacuation was
not considered sufficient, and people evacuated in areas much
further removed from the plant than that, also. We, here on
the Seacoast of N.H., with 83,000 residents in our state with-
in ten miles of the Seabrook nuclear plant, and visitors/tour-
ists of from 125,000 to 200,000, would encounter those resi-
dents outside the 10-mile radius fleeing before us, in addition
to the same condition in Massachusetts. We must not condone
this lack of planning for a condition which we know from ex-
perience will exist.

Monitoring prior to the operation of nuclear plants to set
standards, and after the plants are built to protect the public
are sorely lacking and are indispensable for the protection of

>the public.
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Evacuation planning and implementation should, obviously, have
been made a part of the Construction License process, and not
left to the Operating License process, as is borne out in the
areas surrounding the Seabrook nuclear plant. (I liken the
present concept to building and moving into a home here in N.H.,
and then determining if water can be found for a well, and if
the land,, here at sealevel, will sustain a septic system!) The
whole concept is backwards, brought on by the assurances of
the industry and utilities that "accidents don't happen".

The nuclear industry should be made to bear the costs of finan-
cing monitoring eauipment, evacuation planning and implementa-
tion, as we'll as the cost of aeco.missioning, waste storage/
disposal, insurance for the public, and the cost of the Nuclear
Regulatory Commission, itself. No other industry in history
has been allowed to blatantly live off of the health and wealth
of the public as has te-- nuclear industry. It is like a cancer
in our midst, feeding on us and our children. In good conscience
we can no longer remain silent and allow this to continue.

I understand the NRC has 7 buildings in Washington, filled with
people working for nuclear power. This cost should be made pub-
lic, and should be borne by the industry which it sustains, not
by the taxpayers.

If I can give you any further information, please feel free to
contact me.

Sincerely yours,

Enc.
cc: President Ronald Reagan Rep. Roberta C. Pevear (R)

Governor-Hugh Gallen Rockingham District #12
Executive Council
Legislative Delegation'
Public Utilities Commission
County Commissioners
Selectmen/Council
Yedia
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OFFICK OF SELEC.M8N January 8, 1982

Secretary of the Commissbn -

Nuclear Regulatory Commission
Washington, D.C. 20555

Attention: Docketing and Service Branch

Sir:

We wish to register our objections to the proposed amendments to
Appendix E of Part 50 of the Commission's regulations, wherein
the successful completion of an emergency preparedness exercise
would not be required before an Atomic Safety and Licensing Board
or an Atomic Safety and Licensing Appeal Board could issue a de-
cision on issues involving full power operation of a plant.

Since the Seabrook nuclear power plant, now under construction, lies
on the border of Seabrook and Hampton Falls, our entire town lies
within a little over 5 miles of the plant, with at least half within
2 miles. The populabon of permanent residents in N.H. (not counting
Massachusettsl within 10 miles of the site is 83,000, with an addi-
tional125,000 to 200,000 tourists/transients during the summer months.

It is, and has been, the contention of many of the elected officials,
both local and state, that evacuation of the population at this site
cannot be done in a timely fashion.

To suggest, now, that the rules be amended to further complicate mat-
ters is not in the best interest of the safety of our People.

Very truly yours,

0

cc: State Representatives
State Senator
Washington Delegation
Gov. Gallen
PUC
N.H. Attorney General

William Marston, Chairman

Harrison A. Biggi
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#tatr of New liampshire
HOUSE OF REPRESENTATIVES

CONCORD November 19, 1981

Public Utilities Commission - Docket DE 81-304

Recent information concerning nuclear safety problems at reactors,
such as at Indian Point, 24 miles north of Manhattan Island, is caus-
ing concern in many States, such as Texas, Washington, Illinois and
California. The Bailly plant ... "30 miles from Chicago's Loop and
6½ miles from Gary, Ind. (is) closer to major population centers than
anyone now thinks wise.", states one report. (1) Potassium iodide
pills to fend off thyroid cancer are being distributed to the 7,000
families within 5 miles of the Sequoyah nuclear plant in Tennessee
because they may not havA sufficient time to flee in case of a nuclear
accident, states another report. (2) An NRC Commissioner has stated
it may be necessary to "close the beaches", as was suggested in a
Hearing in the House of Representatives in Washington in July, 1979. (3)

Since, in the original siting plan, the true population within
the LPZ (Low Population Zone) was not counted, and the current Federal
Policy calls for speeding up nuclear plant construction, responsibility
for public safety now rests directly on elected local and State offi-
cials.

This type of information stresses the great need for the three
safety recuirements requested by representatives of the 17 Seacoast
communities within a 10-mile radius of the Seabrook nuclear plant.

Recognizing their responsibilities for public safety, as well as
the economic well-being of N.H., 64 Legislators from all over the
State have joined the 23 Legislators and 27 Selectmen(and the Coastal
Chamber of Commerce) from the Seacoast communities to support their
request that these evacuation standards be in place before any money
is authorized for evacuation planning.

The legitimate safety concerns of the Seacoast, and State-wide,
should not be construed as a position for or against nuclear power
or the Seabrook nuclear plants.

In view of the fact that the Public Utilities Corwission has bee.'.
entrusted with the regulation of the utility, we request that:

A-49



Public Utilities Commission - Docket DE 81-304 - 11/19/81 Page 2.

1. Time limits within which those in the area surrounding the
nuclear power plant can be safely evacuated be set;

2. A feasibility study be done using these time limits,, in order
to ascertain whether or not an evacuation could in fact be
carried out within that time frame; and

3. Provision be made for State and Seacoast area review and final
approval of any evacuation plan before it is to be used by the
utility in its application for an operating license from the
NIRC,

prior to allocating these moneys.

Rep. Roberta C. Pevear, and

Rep. Beverly A. Hollingworth
Rockingham District #12
Hampton/Hampton Falls

(1) "Radiation Sickness", TIME, October 26, 1981
(2) "Nuclear Accident? Tennessee officials say take 14 pills",

THE BOSTON GLOBE, November 4, 1981
(3) "Emergency- Planning Around U.S. Nuclear Powerplants: Nuclear

Regulatory Commission Oversight", Fourth Report by the Committee
dn Gover.nment Operations, House Report No. 96-413.

Attachments:
Letter signed by Legislators and Elected Town Officials within 10

mile of Seabrook nuclear plant -. 10/26/81, etc.
Letter signed by Legislators - State-wide - 11/17/81
Letter signed by Gov. Gallen to !unzio Palladino, Chairman, NRC - 10/15/G:
Chamber of Commerce Resolution - 4/20/81 ___
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P.0. UOX.596 M HAMPTON. NEW MAMPSHIRE o3842/CGo3)g2e8-a71.7

RESOLUTION

HAMPTON BEACH AREA CHAMBER OF COMMERCE

WHEREAS, the Seabrook nuclear power plant now under con-
struction is located on the Seacoast of New Hampshire adjacent to
Hampton Beach; •nd

WHEREAS, this is not only a highly populated area, which
contains approximately 83,000 people in New Hampshire within ten
miles of the plant, but, during the summer months, also contains
well over 100,000 tourists; and

WHEREAS, it is imperative that the potential tourist
population can be assured of its safety in order to maintain our
reputation as "New England's One Stop Family Resort"; and

WHEREAS, the State of New Hampshire derives a large
portion of its rooms and meals tax from this seacoast area; and

WHEREAS, the ten-miie area of the plant, in New Hampshire,
contains approximatley $i. 3 Billion of privately-owned property
which would not be covered by insurance in t~he event of an accident
at the nuclear plant; and

WHERZAS, there has been no final determination by the
United States Nuclear Regulatory Commission that an emergency
evacuation of the Seabrook Area can be carried out in a safe and
timely manner in the event of an accident at the nuclear plant;
and

WEE.REAS, t~here is a possibility that the United qtates
Nuclear Regulatory Commission will issue an operating license for
the Seabrook nuclear power plant before a final determination has
been made regarding safe evacuation procedures for the Seabrook area;

NOW, THEREFORE, BE IT RESOLVED by the Hampton Beach Area
Chamber of Commerce;

ThAT no operating license, tempora--y or permanent, should
be issued to the Seabrook Nuclear Power Plant by the United States
Nuclear Regulatory Commission unless and until a final determination
is made that evacuation of all persons, permanent residents' or
transients, within the emergency planning zone can be carried out
in a manner to protect the public health and welfare in the event
of a nuclear accident involving a major release of radioactivity.

Signed and dated this 20th day of April 1981.
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HOUSE OF REPRESENTATIVES

CONCORD

Public Utilities Commission -2- November 17, 1981

We support the position of the elected officials of the 17 towns

surrounding the Seabrook nulea&_ plant requesting time limits,

a feasibility study, and State and Seacoast review prior to ex-

pending funds for evacuation planning:

Josephine Mayhew
Richard Rand
Earle Hardy
Leander Burdick
Kenneth Gould
Virginia Lovejoy
Glenden Kelley
Joseph Bowes
Betty Hall
Leonard Smith
Don Smith
Barbara Bowler
Anita Flynn
Ralph Pearson
Mary Ann Lewis
Wilfred Burkush
Nelson Chamberlin
Jody Mooradian
Mary Whitehead
Norman Brideau
Har=y Flanders
Robert Wheeler
George Kizala
Myrl Eaton
William Driscoll
Stanley Zajdel
Ed Bellerose
John Hoar, Jr.
Roland Lemire
Denise Raiche
Eugene Daniell, Jr.
Holly Abrams
Ray wood
Roland Lefebvre

*Izary Cotton
Gregory Ahlgren
Maureen Raiche

Coos 2
Rock 6
Belk 1
Rock 4
Rock 6
Rock 4
Rock 4
Merr 10
Hills 12
Hills 14
Straf 3
Belk 3
Straf 6
Belk 2
Merr 4
Hills 33
Graf 2
Straf 4
Straf 8
Coos 6
Rock 2
Hills 8
Hills 22
Graf 8
Graf 11
Hills 29
Merr 7
Rock 8
Hills 35
Hills 31
Merr 13
Hills S
Rock 5
Hills 21
Rock 20
Hills 28
Hills 31

N4orthumberland
Hampstead
Meredith
Derry
Derry
Derry
Derry
Boscawen
Brookline
Hudson
Barrington
Lochmere
Somersworth
Gilford
Contoocook
Manchester
Woodsville
Durham
Somersworth
Berlin
Auburn
Goffstown
Nashua
Enfield
Plymouth
Manchester
Suncook
Epp ing
Manchester
MLanchester
Franklin
Goffstown
Salem
Nashua
Portsmouth
Manchester
Manchester
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#tale of New Tlampshire
HOUSE OF REPRESENTATIVES

CONCORD

Public Utilities Commission -3- November 17, 1981

We support the position of the elected officials of the 17 towns
surrounding the Seabrook nuclear plant requesting time limits,
a feasibility study, and State and Seacoast review prior to ex-
pending funds for evacuation planning:

Edward Smith
Milton Meyers
Barbara Underwood
Ashton Welch
Marilee Rouillard
Eleanor H. Stark
Joan Espinold

*J. Leo Appel, Jr.
L. J. Boucher

*Thomas Gage
*Robert R. Blaisdell
*Robert P. Read, Jr.

Gary Cas inghino
Barbara Hlanus
Ronald R. Chagnon
Marianne H. Thompson
Margaret L. McGlynn
Chryse Katsiaficas
Teresa Deilafio
William Kincaid
Phyllis DeNafio
Edward Wojnowski
Donald Pageotte

*Beverly Hollingworth
William A. Riley
Maura Carroll
Cecelia Winn
Elizabeth Crory
Marion Copenhaver
Joan Schreiber
Theodora Nardi
Nancy Proctor
Chris Wood

Hills 34
Hills 8
Merr 18
Merr 8
Ches 12
Merr 16
Rock 5
Rock 17
Merr 6
Rock 13
Rock 13
Rock 23
Hills 29
Merr 21
Straf 2
Hills 15
Hills 21
Hills 23
Straf 19
Straf .18
Straf 19
Rock 14
Straf 9
Rock 12
Ches. 10
Merr 19
Hills 19
Graf 13
Graf 13
Stra- 4
Hills 27
Ches 14
Rock 22

Manchester
Manchester
Concord
Epsom
Keene
Concord
Salem
Rye
Hooksett
Exeter
Exeter
Portsmouth
Manchester
Concord
Farmington
Pelhain
Nashua
Nashua
Dover
Dover
Dover
Newmarket
Somersworth
Hampton
Marlborough
Concord
Nashua
Hanover
Hanover
•iadburv
,ncarihester
Keene
Portsmouth

*Also signed letter to Gov. Gallen and Council
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Drinkwater Road
Hampton Falls, N. H.
03844

August 22. 1980

Dr. Stephen N. Salomon
Project Officer
Radiological Emergency Preparedness Div.
Federal Emergency Management Agency
Washington, D.C. 20472

Re: Kulash Report
Seabrook Nuclear Power Plant

Dear Dr. Salomon:

Enclosed are Hampton Falls' Comments on the 20 cuestions sub-
mitted concerning the above report, together with some Remarks
made from a page-by-page review of this report.

Also, enclosed is our estimated initial and annual cost for
ecnuipment, training, etc., for warning, communication, monitor-
ing and annual exercises.

Please advise if there is anything further you require from
Hampton Falls. If you should wish to call, my number is 603-
926-6230.

Sincerely yours,

Roberta C. Pevear (Rep.)
Civil Defense Director,
Hampton Falls, N. H.

Enc. (13)
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.H.7IpTON FALLS, N.H.. COKE14TS ON "TOPICS FOR REVEIW - METHODOLOGY A= As-
SUVMpTIONSw - xULASH STUDY - SEABROOK NUCLEAR POWER PLANT - (No input from

Hampton Falls Allowed in study):

C. 1. Do you believe that the methodology used by the contractor is ade-
quate. This includes assumptions, such as road capacity and auto
occupancy. In what ways can the methodology be improved?

Answer: We do not know complete "methodology" used, but do know the offi-
cials of most of the 22 towns, including Hampton Falls and Seabrook
(I towns closest to the problem) were not consulted.

Also, as stated in the enclosed remarks, assumptions made are false.
You do, in fact, in many places (pgs. 7 & 8 are prime examples),
state that, if your assurption is not true -- the whole "plan"
would fail.

Methodology should be based on real, live, flesh-and-blood people,
with real live children, being placed in a life and death situation
-- not a "camputerstudy". (Also, this is dairy farm, horse farm,
and apple country -- none of which is addressed at any time.)

Q. 2. Do you view the boundaries selected for the plume exposure pathway
EPZ as reasonable? If not, what are your suggestions?

Answer: NO. Portsmouth and Haverhill should be included (Pages 4 and 15)
(See enclosed remarks). Portions of each are within 10-mile area
and the residents know this. It is hard to believe they would sit
by calmly, while portions of those cities, as well as the other
cities and towns around them, evacuate. (Trying to avoid the prob-
lem of Portsmouth & Haverhill is comparable to what was done when
the plant was approved in the first place. when the EPZ was made
smaller so as not to count all the people -- and thus allow the
plant to be placed here!)

There has been nothing done by the State, apparently, concerning
"Plume exposure pathway", either because they do not understand
what it is. or lack of interest. The questions we ask are answered
as though all contamination would halt either at town/state boun-
daries, or at the 10-mile circle!! This "Report" appears to take
the same view.

Q. 3. Do you agree with the estimates of the population numbers and com-
positions? Please explain any disagreement.

Answer: If Hampton Falls is an example of how you count the people, we dis-
acree with population numbers and compositions (See enclosed re-
marks). No. input was allowed from Hampton Falls. none of our sea-
sonal 3,000 people were counted, no consideration given to non-auto
owning population, no consideration given to fact that many non-
auto owning are also elderly/handicapped in a rural area, and un-
able to "walk to collection locationsg, no consideration given
to Rockingham County Home (where residents of towns now live). no co
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sideration given to number of residents working out of area (and
thus trying to get back into the area with the family car), no
consideration given to non -english-speaking seasonal people, etc.,
etc., etc.

Q. 4. Is the description of the current alerting and notification system
adequate? Please elaborate where there are inadequacies.

Answer: Hampton Falls has one siren which carries approx. 3,700 ft., one
police car, and a totally volunteer fire department. Other towns
in 10-mile radius are in similar positions. Alerting/notification
of public is totally inadequate for a nuclear plant disaster, and,
since 'present assets" were to be used in the study, do not feel
study is realistic. (See enclosed remarks).

0. 5. Please explain your reaction to the change in the evacuation time
estimates under the 15-minute alert and notification assumption.

Answer: Our reaction is one of disbeliefl l To say that not notifying the
public at once of the need to evacuate, when time could be of the
utmost importance is, in our estimation, bordering on criminal
action ! !

If we are to believe that buses and ambulances are to come rushing
our aid on a "timely" basis, it should follow that the residents,
themselves, need to be warned immediately, in order that they may
be prepared to leave.

(Trying to negate the problem of too many people leaving an area
at one time on totally inadequate roads by not telling them of the
problem -- is unbelievable! I) (See enclosed remarks.)

Q. 6. Do the definitions of the ideal and adverse conditions appear
reasonable to you? Please explain.

Answer: It would appear to those of us who live here that people from
Virginia and Washington have not been in this area during "adverse"
weather conditions "N. H. Seacoast style". We, here on the coast.
have a weather condition called "a Northeaster", during which it
is quite possible and probable that things come to a standstill,
and nothing moves, until some hours have passed.

We are subject to wind, rain, sleet, snow and fog. There are times
when you literally cannot see your hand in front of your face dur-
ing some of our blizzards and fogs.

If you are "assuming" these conditions would in no way affect an
evacuation, you are, we believe, quite wrong. Also, what happens
to the "assumption" of non-auto owning people "walking to collection
points" under these conditions? (See enclosed remarks.)
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Q. 7. Do the sub-areas appear to be reasonably defined in view of popu-
lation distributions and meteorology.

Answer: If, by "sub-areaso, you are addressing page 20, figure 6. it is
our contention that this is not in accordance with NUREG-0654,
which calls for evacuation on the basis of 22-1/2-degree-sectors,
emanating from the center (the power plant, itself) in a full
360o circle, out to 10 miles: this being the "plume-exposure"-
concept, and possibly being used for selective evacuation proce-
dures, which would consider wind direction and the downwind prob-
ability of any sectors. (See enclosed remarks.)

Q. 8. How well is the impact of meteorology taken into account? Please
explain.

Answer: We would presume you refer to the same conditions mentioned in
item 6, in which case, the same comments apply. (See remarks.)

Q. 9. In what ways are previous evacuation time assessments used? What
impact, if any, did such use have on the objective of producing
an independent estimate?

Answer: The three studies which we have been given to date, generally have
shown the same time frame for an evacuation- however, we feel
this is because you are dealing strictly with the estimated numbers
of vehicles which would be moving on a road system capable of
handling a certain number of vehicles per hour.

(We could have a thousand different "studies" and we would get the
same results -- unless these studies make allowances for the local
problems (non-auto population, road network, adverse weather con-
ditions, lack of personnel and equipment. etc.) as has been recom-
mended by all local officials -- and evidently ignored!) (See en-
closed remarks.)

Q. 10. Do you believe that the evacuation and time estimates for the
school population were adequately described?

Answer: The evacuation and time estimates for school population are based
on invalid assumptions and procedures, completely ignoring the
actual situation, which could have been made known to the indivi-
duals conducting the study, if local input had been considered.
(See enclosed remarks.)

Q. 11. Is the treatment of confirmation of evacuation and its time esti-
mate adequately treated? Please elaborate.

Answer: In our estimation, this study does not address the question of con-
firmation of evacuation time estimates. That section of the survey
outlines methods of confirmation of evacuation, but no time esti-
mates are mentioned. Please explain!!
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Q. 12.* Where sheltering as an alternative protective action is described,
do you agree with the treatment? Please explain.

Answer: Sheltering is only mentioned for those persons at the beach area
as a method of reducing the number of vehicles attempting to enter
the road system; then the sheltered population evacuates as con-
gestion diminishes.

It is our contention that no one, including thkose in the medical
profession, has the expertise to say to those people they should
remain sheltered in their homes, rather than to evacuate. Who
can give assurance to the public that this is a safe procedure?
Who is to choose who is to go and who is to stay? Who can con-
trol such decisions? Who can assure the discipline that would be
required in this condition? Who can assure that, if they remain
in their homes and the particulate contamination is heavy, they
will ever be able to come out safely?

C. 13. Is the treatment of evacuation time for the special facilities
adequate? If not, please explain.

Answer: This. "draft report" states on page 69, in paragraph 3: "A bus
(and ambulance) fleet large enough to evacuate the population in
institutions in two and three trips, respectively, is critical to
achieving the total evacuation times estimated above. If a suf-
ficiently large bus and ambulance fleet could not be mobilized,
and additional trips out~of the EPZ were needed (even if only by
a few vehicles), the total evacuation time for the population in
institutions would increase and could become the critical (i.e.,
determining) factor in evacuation times."

Therefore, again, it is our contention that the obvious problems
are not being addressed. We feel that a sufficiently large bus
and ambulance fleet could not be mobilized. (See remarks.)

Q. 14. Do you agree that most all roads in the network should be utilized
in order to minimize evacuation times? Please explain.

Answer:-See Remarks concerning pages 43 and 51. relative to the totally
inadequate road system in the area.

C.15. Which recommendations do you agree with and which ones do you dis-
agree? Do you have additional ones? Please explain.

Answer: A. Seauential evacuation of any area would appear to be unrealis-
tic due to notification and information problems, and one other
problem not realistically approached in this report; i.e., human
nature and the instinct for self-preservation. (See enclosed re-
marks.)
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B. See remarks concerning page 74, Question #12.

C. In our estimation, the North-South layout of 1-95 is not con-
ducive to improving evacuation times, due to traffic congestion
at the Portsmouth traffic circle, or in the city of Portsmouth,
itself.

Also, the subject of destination is questioned, due to the con-
flict in the evacuation routes as depicted in Figure 10, page 51.
and Figure 11, page 52, compared with the State of N. H. recom-
mended routings to individual town registration centers. (When
will the question of "Contiguous-Jurisdiction Governmental Emer-
gency Planning", as outlined in NUREG-0654, FEM4A REP-I, pages 16,
17, and 18, be addressed? Example: Amesbury, Mass., Basic Plan
calls for no one entering town boundaries -- South Hampton, N.H.,
evacuation route leads through portions of Amesbury.)

RESt•LTS

Q. 16. Do you believe that the estimates of the evacuation times of the
population within the plume exposure pathway EPZ are reasonable?
Please explain.

Answer: No. (See enclosed remarks.)

Q. 17. In what. way is this assessment useful to State and local government
decisionmakers?

Answer: We are at a loss to understand the intent of the use of the word,
'assessment", and in what context it is used. Please explain! I

Q. 18. How useful are the assessments of evacuation times as a planning
to6l? Would you like to see FEMA continue to sponsor such assess-
ments? Please elaborate.

Answer: This "Report", because of all of its inaccuracies and use of in-
valid assumptions, cannot be considered a useful planning tool, in
its present form.

Example: Page 4, states: "It is assumed that, by the projected
start-up of Seabrook Station in 1983, local preparedness planning
will be developed to a level comparable to that now observed at
-operating plants with similar EPZ populations. In the absence of
effective preparedness planning, the evacuation time estimates
given Ln this report are invalid'.

(The FFMA Report to the President does not, in our estimation,
indicate that the 12 problem plants are any further ahead than
we are -- either those operating or under construction. Also,
it is a matter of record that the State of N.H. is unable to
meet NRC guidelines with only 5 or 6 towns involved (a few thou-
sand people) at the Vernon, Vt.. Plant!l)
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g. 19. Do you believe that there was sufficient interaction among the
contractor, State (of N.H.) and local government officials and
the operator of the nuclear power station? In 'hat ways could
the interaction be improved to enhance such evacuation time
assessments?

Answer: It is unknown to us what interaction was accomplished among the
Rontractor, State (of N.H.) and local government officials and
Public Service Co. of N.H.

As one of the two towns which lie in the 2-5-mile-area surround-
ing the Seabrook Nuclear Plant (at many points practically on
site), Hampton Falls was assured by N. H. Governor Hugh J. Gallen
(3 months ago, along with the surrounding town officials) that

we would provide input into any studies pertaining to evacuation
time estimates.

A meeting was set up for July 23rd with Mr. Kulash to meet with
the selectmen, police officer, C.D. Director and Assistant C.D.
Director, at the Hampton Falls town hall. (This meeting was set
up two weeks earlier.) On the morning of July 23rd, the Boston
office of FEMA called the Hampton Falls town hall (and just hap-
pendd to catch a selectman who had stopped in) and advised our
selectman that Mr. Kulash was in Washington and the meeting was
cancelled. (All town officials, with the exception of the police
officer are part-time people.)

We had no number to contact in Boston, so we contacted the NRC
in Washington. They had Dr. Salomon call our C.D. Director, at
which point, the C.D. Director was told that, not only was it
strange that appointments were made and not kept (Seabrook and
Kensington, at least, were treated the same way), but, even more
strange, was the fact that the Kulash "Report" was on Dr. Salo-
mon's desk on the 21st, two days before the meeting was to have
taken place.

After the protests were made that there was a lack of local in-
put, (apparently only 4 or 5, out of 22 towns were allowed any
input), this "Final Report" was stamped "Draft", and Mr. Kulash
was to return to the area to consult with the remaining towns.
(We got two cover sheets with ours -- one with the "Draft" stamp,
and one without.)

On August 6th, at a meeting in Exeter, N.H., paid for by FE.-A,
and set up by the N.H.C.D.A., which Mr. Kulash attended, no con-
tact was made with the Hampton Falls C.D. Director, who was
present.

After the meeting, the volunteer Hampton Falls Assistant C.D. Di-
rector, in a conversation with Mr. Kulash, and others, was told
that any input from the remaining towns would not make any sub-
stantive changes in the "Draft" Report.
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He, at that time, made arrangements to meet the Hampton Falls
Assistant C.D. Director for lunch the next day, 8/7/80. The
Hampton Falls Assistant C.D. Director went to the appointed
restaurant, at the appointed time. He waited twenty (20) min-
utes for Mr. Kulash, who did not appear during that twenty min-
utes, at which time, the Hampton Falls Assistant Civil Defense
Director left.

To date, we still have had no input in this life and death issue,
other than the opportunity to play "20 questions". As the
Hampton Falls C.D. Director told Dr. Salomon when advised that
this report would be sent out with these questions, we, nor do
the other towns and cities, do not have a battery of paid secre-
taries waiting to answer questions of this type -- life and death
though it may be to us. It in unconscionable that we are being
put in this position!!

The only contact Hampton Falls has had with Public Service Com-
pany of N.H. was on June 18th, when, at their invitation, we,
along with the other towns involved, attended a meeting, at which
time we were given the HMM study, stating we could evacuate in
6 hours. We were also told, in answer to questions, "not to
worry" about the 15 minute warning requirement, as "they were
working to get that changed".

Also, in answer to questions concerning funding, we were told
"If we can get the taxpayers or ratepayers to pay for the evacua-
tion, fine, but Public Service Company of N.H. was not planning
to pay for it."

We have been "meeting" at the request of the N.H.C.D.A. since
May of 1979. (All without pay, and at great inconvenience to
all of us, I might add) To date, we are no further ahead with
the problems forced on us that we were then. (We have met 3
times with Governor Gallen. We have demanded, at last, that he
come over here to the seacoast and talk to the towns, but have
not received any reply.)

There, apparently, is no commitment from anyone -- either elected
officials, or paid employees of our governments -- to see that a
"safe", "timely" evacuation plan will be in place before the
Seabrook plant is licensed to operate and goes on line in 1983.

0. 20. Please make any additional comments that youW6wish.'

Answer: This is quite obviously no longer the "land of the free". We
are, quite obviously, no longer guaranteed the right to "life,
liberty and the pursuit of happiness", and the "quiet enjoyment
of our own homes". We find it difficult to explain to people
whose ancestors came here 350 years ago, why this situation now
exists i
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Pare Remarks

3 Local preparedness plans are not in place at the present
time and we cannot judge when these plans will be in place.

4 The EPZ boundary should either include all of Haverhill,
Mass., and Portsmouth N. H., or-eliminate them altogether,
as indicated on page 15.

6 At the very minimum, it would take at least four (4) hours
to notify Hampton Falls at the present time.

7 Local plans are being formalized at present asset levels;
therefore, your survey should be with present assets also,
because we have not received any information on. these assets
being improved.

15 See Page 4 comment.

16 See Page 4 and 15 comment in relation to EPZ boundary.

23 Hampton Falls seasonal increase is by about 3,000 persons in
campgrounds, motels and applepickers (many non-english speak-
ing and without transportation.)

26 Seasonal and transient population is not 100 percent automo-
bile owning. These seasonal residents come to the beach areas
for vacation, but the husband or wife may still continue work-
ing in Boston, Nashua, Haverhill, Lawrence, Lowell or other
towns. They probably have the only family vehicle with them
and their family at the beach would have no transportation.
Some members of families at campground could be at beach with
the vehicle, while other family members stayed at campground --
those at beach would be evacuating with beach population,
leaving those at campground with no means of transportation.
Applepickers are mostly Jamaicans with no transportation.
Some percentage of the transient seasonal population must be
considered "non-automobile owning' households for this report'.t

27 Due to earlier erroneous assumption, the non-auto owning popu-
lation should be higher figure than 7 percent.

26 Again relates to Pages 26 and 27.

29 Last sentence is wrong because, again, not all these people have
access to automobiles.

30 First paragraph: During the school day, the school busses are
driven by women (many of them mothers). Out of sixty-six (66)
drivers employed by Berry Transportation Co., fifty-eight (58)
are women. The drivers keep the busses at their own homes dur-
ing the day, or are driving other routes to other schools.
They may be located in Seabrook, Hampton, Hampton Falls, Rye,
North Hampton, Stratham or Greenlana. Some drivershave made
it known that they will not drive in the EPZ during a declared
emergency. They feel their first duty is to their own families.
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Second Paragraph: A large number of non-auto owning house-
holds are made up of elderly persons, and some are handi-
capped persons. Te ask them to walk to acollection location
(either summer or winter, or night or day) is not realistic!
(also, this is a rural area).

Third Paragraph: The Rockingham County Home in Brentwood
houses mothers and fathers of people living in the seacoast
contemplated to'be evacuated. There are 400 employees and
well over 200 residents. There is no plan to evacuate these
people -- and no busses or ambulances availablel Question:
are people going to be willing to leave their loved ones in
the Home while they escape?? Question: are these employees
going to be willing to stay with the residents of the Home,
rather than evacuating their own families?? Question: where
will these busses or ambulances come from -- where will these
people be taken -- where will their medications come from, etc.?

31 "Daytime on a Summer Weekend": Families are not more likely
to be at the same location weekends for these reasons: Dur-
ing the summer, families are spread all over the seacoast.
The children could be at a theater in Portsmouth or Newington,
at the beaches, visiting friends, etc., while the parents are
shdpping elsewhere or busy with other activities. Again, we
feel consideration should be given to the fact that many far.i-
lies will not be together on a summer weekend.

32 Again, we are distressed with the school evacuation and the
normal dispersal of school busses during the day as well as
plans for non-auto owning households and the "collection points".

33 Again, we do-not feel that the statement about families being
already assembled is entirely true.

35 Fourth Paragraph: The assumption that backup systems such as
mentioned will be available is not valid. We have had no indi-
cation that such systems will be in place or even being con-
si:dered.

36 Work-to-Home Travel: Second Paragraph -- The level of con-
gestion is bound to be higher if we have evacuees on the high-
ways during the time we have people returning from work;
therefore, some method must be inserted in the time estimates
to show this! In addition, we have residents who work in the
Boston, Lynn, Haverhill, Andover and other areas in Massachu-
setts, as well as Manchester, Nashua, IKerrimack, Newington,
Exeter and Portsmouth, N.H., and also in Meaine, as well as at
beach areas. This inbound traffic is certain to cause problems
and additional delays. (See Page 64 - first paragraph.) This
must be addressed in some fashion so as to realistically apply
this possibility to the evacuation times!

37 Last Paragraph: lie question the assumption that traffic sig-
nals will continue to function. If they are manually controlled
to allow a continuous flow in the evacuation direction, it would
be more valid. The people necessary to control these traffic
signals must be added to the total manning requirements.

A-63



Remarks -3- Hampton Falls, N1. H.

8/80

38 Evacuate School Population in Busses: In addition to the
problems already mentioned about the local school busses,
another factor must be considered. The High School students
located at the High School in Hampton are made up of students
from Hampton, Seabrook, Hampton Falls and North Hampton. The
same applies for the Sacred Heart Parochial School. If these
students are evacuated to the Hampton population reception
center, then the students will be located at a different town
than their parents - in the case of Hampton Falls and Seabrook

Therefore, some method must be proposed to take all students
to a location out of the EPZ where the students of each town
can then be transported to the same reception center as their
parents. This additional need for busses must be added to the
total bus requirements.

39 Assemble at Collection Points: Second Paragraph -- Again, the
distances to be traveled in a rural area, especially during
the winter, makes it necessary to develop some other system,
with its added resources of vehicles and drivers. Have these
resources been counted?

Third Paragraph -- Have these vehicles been counted in the tota
vehicle resource count?

41 First Paragraph - We question the numbers of ambulances nor-
mally based within the EPZ as being adequate to fulfill this
requirement (See Page 30, 3rd Par.).

43 There is no mention about the evacuation direction of Seabrook
or Hampton Falls, the two toums located the closest to the plan
itself. This should be addressed, also. We feel that Hampton
Falls would be evacuated via routes 84 and 88, to relieve the
traffic on route 1. It is difficult to enter route 1 from
routes 88 or 84 during normal times, without considering an
emergency situation. There are no. traffic signals at these
locations. (Routes 84 and 88 are hilly, winding, narrow roads
in places barely two lanes wide - typical of the rural sea-
coast area.)

51- The evacuation route for Hampton Falls appears to move our
52 population to the most congested area. We feel we would be

proceeding out routes 88 and 84 and route 107, which appear to
be less congested. (Both Hampton Falls and Seabrook lie in
the 2-5 mile area (at many points practically "on-site3 ) and
thus in most danger to their populations!.)

61 Again, because of the indicated traffic congestion on route 51,
we feel we should evacuate to the west and northwest!

62 These delay times cause us to have a concern about behavior of
the evacuees located at Hampton, Seabrook and Salisbury beaches
On page 7"., last paragraph, you indicate that "However, avail-
able information suggests that exposure risk is high for person
in vehicles". Therefore, this aspect of the evacuation should
have some weight when considering the behavior. It is diffi-
cult to assume that the evacuees will remain calm and discip-
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lined while in visual contact with the plant and knowing that
they may be being bombarded with radiation while Sitting in
that traffic jam.

64 First Paragraph: This will directly affect those who may be
desiring to enter the area to pick up family members. This
must be considered to happen and a factor attached to it in
determining total evacuation time.

65 Running out of fuel: Running out of fuel and abandoning ve-
hicles must have a factor attached to them for determining
evacuation times.

Attempting to re-enter: This could reduce capacity, but this
is the system you recommend to gather up family members. Again,
some factor must be used to determine evacuation time because
of this problem.

Last Paragraph: See above!

70 The bottom two diagrams appear to be reversed. Wind direction
is stated in the direction the wind is coming from not going to!

71 Same comment as above for description of selective evacuation
combinations.

Last Paragraph: A 15-minute notification would certainly make
a difference to Hampton Falls, if~as previously stated, bus-
ses, etc., wi4l need to be brought in from outside to remove
non-automobile owning residents, and to mobilize residents as
well as seasonal and transient populations from the immediate
area of the plant.

72 Second Paragraph: During winter snow/sleet storms of any magni-
tude, lanes of roads in the area are reduced by about 20% to 3O%,
or completely impassable. In the seacoast area, fog should be
a factor which is considered, also, not only for travel, but for
holding the radiation/contamination over the population next to
the plant!

76 Tehicle/Manpower Requirements: Due to comments earlier about
busses and drivers, the figures should be adjusted to indicate
the anticipated increase in the number of busses and drivers re-
quired.

78 Manpower Requirements: Again, an increase in bus drivers should
be indicated. Also, was County Home included in bus and/or
ambulance drivers?

80 Indicate increases when needed (See all comments previously made.
Also, we question the total manpower references, because we esti-
mate that Hampton Falls will require 85 people to operate for a
24-hour protracted period.
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EST•-ATED 11ITIAL AVM ANNUA- COSTS FOR TOWN OF BA11PTON FALLS,
N.H., TO COMPLY WITH NUREG-0654: 8/80

2. Regulation states that operator must notify local authorities

if there is a "potential" problem, rather than an actual release

4. INITIAL ANNUALLY

Warning System

Communications System

Wages for 24-Mr. manning

Emergency OPS Center

Auxiliary Power

Auxiliary Police
12 members - training

12 vehicles @ $4,500.

Road Signs for Evacuation

Other Equipment

Protective Clothing

Fire Department
Breathing Apparatus

Other Equipment

Offsite Radiological Monitoring Equip.

Field Monitoring Teams

Decontamination Teams

Decontamination Equipment

Provide and Maintain Emergency Kits
(Protective. Clothing - Comm. Ecuip.)

Publish Emergency Plan

Train All Personnel

$ 25,000. $ 500.

15,000. 500.

49,150.

3,000. 500.

Unknown Unknown

7,200.

54,000.

1.500.

2,000.

1.000.

20,000.

2,000.

Unknown

Unknown

*Unknown

*Unknown

10.000.

3,000.

30,000.

3,000.

Unknown

n

Unknown

Unknown

Unknown

Unknown

1.000.

500.

2.000.

It is our understanding that only one small hospital in
Boston is able to treat seriously exposed victims.
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IV.MPTON FALLS, N.H., -2-
ESTIMATED COSTS INTIAL

Annual Exercises Unknown

Totals $173.700.

Added to Tax Rate $ 6.94
" "" .•'-"on $55,000

Home = $ 381.

" Total Number of Personnel for Projected OPS - 85

ANNUALLY

$ 5,000.

$64,150.

$ 2.56

$ 140.80

**See Enclosed Remarks - concerning Page 80 of "Kulash Report".
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CONCORD. NEW HAMPSHIRE 0O01-47

June 30, 1982

United States Nuclear 9 •,A
Regulatory Commission\..

Washington, D.C. 20555

ATTENTION: Director, Division of Licensing

RE: State of New Hampshire's Comments
on Draft Environmental Statement-
Seabrook Station, Units 1 and 2,
Docket Numbers 50-443, 50-444

Gentlemen:

By this letter the State of New Hampshire submits
the following comments on the Draft Environmental Statement
related to the operation of Seabrook Station, Units 1 and 2.

1. Assessment of Radioactive Releases
Through the GroundwaterN 14-1

Although the Draft Env>ronraental Statement recognizes
that the groundwater is a possible pathway for release of
radioactivity into the environment, the Draft Environmental
Statement contains little information concerning the impact
of such a release. information concerning the nature of
groundwater on the site and its movement appears sketchy.
The principle direction of movement is apparently toward
the estuary. However, the relationship between the ground-
water and the surface waters in the marsh and estuary does
not appear to be analyzed. Further, the extent to which
bedrock fracturation may affect the direction and speed of
movement of the-contaminants in the groundwater has not been
considered. The statement admits that groundwater hydrology
at the site is highly complex and that preoperational groundwater

LeAlW Cogomil (@W71-3iWS
Cban%.hie Truet (dW)272.U~l
Antitumt Section (600)Z?-3w4

8207150353 820630
PDR ADOCK 05000443

Ckmatimer Protection (OW) 271-3641
Criminal Justice (OW) 271-3871
Eminent Domain (w 7.3f
En'lsuninenteLI Protection (53) ,l.d
unemployment Compensation (803) 171-37
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N 144l
measurements may no longer be valid. However, the statement
goes on to make predictions and presumptions concerning the
rate and direction of groundwater flow. Based upon the lack
of reliable data, the State cannot accept these predictions
and presumptions and can certainly not accept the categoriza-
tion of them as "conservative" by the staff.

The staff implies that groundwater interdictive NH-.
measures would be necessary and advisable if a release to the
groundwater occurred. However, the statement admits that the
path which contaminated groundwater would follow is very diffi-
cult to determine. The staff apparently relies on its "con-
servative" estimate of travel time from the reactors to the
marsh of 170 days as a sufficient time to develop an interdictive
plan. The State does not feel that the 170 days provides a
sufficient amount of time to develop the highly complex informa-
tion which would be required for the development of a successful
interdictive plan. If one considers that access to the site
could be limited for an extended period of time in the event
of a major accident, that extensive field work in the charting
of groundwater movement would be required, and that design and
construction of an interdictive measure would be complex and
time consuming, the 170 days is unlikely to provide sufficient
time to prevent perhaps a large concentration of radioactivity
from being released to the marsh.

The Draft Environmental Statement gives no con-
sideration to the environmental impact of a major radioactive N "3
release on the extremely valuable salt water marsh environment.
Further, there is no assessment of the impact of a release to
the marsh on surrounding land uses. The area surrounding the
Hampton-Seabrook Estuary is an important area to the State
from an economic point of view. The possibility of limitation
of the use of this area must'be viewed as an extremely serious
matter.

In summary, the Draft Environmental Statement does W-4
not adequately assess the impact, from an environmental and
economic point of view, of a_ release of radioactive material
to the groundwater. Further, the statement fails to provide
an adequate analysis of mitigation measures which might be
feasible in the event of such a release.
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2. Accident Risk and Impact Assessment

The Draft Environmental Statement does not adequately
assess accident ris]- and their consequent impact since it fails
to assess worst case conditions. Similarly, the Draft Environ-
mental Statement (at 5-46) calculates population exposure based
on two hour radiation doses. Given existing information con-
cerning population densities in the area of the Seabrook plant
and their e•,acuation time frames, the selection of a two hour
period is neither conservative nor reasonable. The Draft En-
vironmental Statement does not use an evacuation model which
takes into account factors unique to the Seabrook site (see
Appendix F). Several evacuation time estimates have been
developed for the Seabrook site which would have provided more
accurate data than the model used in the Draft Environmental
Statement.

The Draft Environmental Statement is required to
address socio-economic and biological impacts by the provisions
of 45 Federal Register 40102, 40103. However, the Draft En-
vironmental Statement fails to adequately consider the socio-
economic impact of the loss of use of portions of New Hampshire's
seacoast area in the event of a serious accident. Similarly, no
analysis is presented for the impact of a serious accident on
the valuable salt marsh eco-system which comprises a significant
portion of the seacoast area.

Finally, although the provisions of 45 Federal
Register 40103 require that "the staff take steps to identify
additional cases that might warrant early consideration of
either additional features or other actions which would prevent
or mitigate the consequences of serious accidents," the staff
in conclusory fashion has stated that no special or unique
circumstances about the Seabrook site would require such
action. The Draft Environmental Statement does not adequately
consider the emergency respQnsq capabilities, or lack thereof,
for the Seabrook site to support Ithis conclusion.

Very truly yours,

E. Tupper Kinder
Assistant Attorney General
Environmental Protection Division

ETK/der
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ROBERT A. BACKLUS

116 LOWELL STREET

P. 0 Box =-I1

MANCHESTER. N H. 03105

ROBERT A BACKUS

JOHN P S"EA

ELIZABETH CAZDEN

H, JONATHAN MEYER

AREA CODE 603

668-7272

July 1, 1982

Mr. Louis L. Wheeler, Project Manager
Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Washington, DC 20555

RE: NUREG-0895
"Draft Environmental Statement Related to
the Operation of Seabrook Station, Units 1 and 2"

Dear Mr. Wheeler:

I am enclosing a series of comments on the Draft Environ-
mental Impact Statement on behalf of the Seacoast Anti-Pollution
League.

These comments consist of the following:

1. Comments of Dr. Richard L. Kaufmann, Professor
of Physics at the University of New Hampshire,
dated June 20, 1982.

2. Comments of Dr. Thomas Najarian of the Boston
University School of Medicine dated June 15,
1982.

3. Comments of the Seacoast Anti-Pollution League
executed by Jane Doughty, SAPL Field Director,
June 28, 1982.

4. Miscellaneous comments, dated May 26, 1982 on
behalf of the Seacoast Anti-Pollution League.

Very truly yours,

RAB/sld
Enc.

?,P;,21 k8207070293 820701
PDR ADOCK 05000443
D PDR
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19 Oyster River Road

Durham, NH 03824
June 20, 1982

Mr. Louis L. Wheeler, Project Manager

Office of Nuclear Reactor Regulation

U.S. Nuclear Regulatory Commission

Washington, DC 20555

COMMENTS REGARDING NUREG-0895 "DRAFT ENVIRONMENTAL STATEMENT

RELATED TO THE OPERATION OF SEABROOK STATION, UNITS I AND 2"

I noted several possible environmental problems that

appear to be treated inadequately in the report. I feel

that these issues should be clarified before issuance of

an operating license. The following comments are grouped

into three categories: biocide usage, impacts of the uranium
fuel cycle, and miscellaneous comments.

BIOCIDE USAGE

Sl PL- 1. Since this is probably the most significant change

since issuance of the Final Environmental Statement -- Con-
struction Phase (FES-CP), I find it surprising that there is

no mention of biocide usage in the report's Summary and Con-

clusions (pages v to viii).
2. The first paragraph on page 4-10 (section 4.2.5)

states that the staff recommended that the maximum concentration
of residual oxidant at the diffuser outlet should be limited
to a maximum of 0.1 mg/l during the infrequent "shock chlor-

ination" treatments that were originally planned. The present
report recommends a maximum of 0.2 mg/1 for what is called

continuous "low level chlorinations". Why should the residual

oxidant concentration for "low level" chlorination exceed the

residual concentration during "shock" chlorination? I would

B207070299 820701 4
PDR ADOCK 05000443
D PDR

A-72



6AnPL
2.

expect this new low level chlorination limit to be much less SA PL-
than the previous limit. Was some error found in the data

used in the staff's previous recommendation?
3. 1 think that the question of the possible natural ;5f•k3

concentration of chlorine and bromine residues by marine

organisms should be addressed if continuous chlorination is

to be considered. It is especially important to see if sig-

nificant levels could build up anywhere in the human food chain.

4. Table 4.3 (page 4-10 section 4.2.5) and the last par- S L•
agraph on page 5-2 (section 5.3.1) are confusing and may be
inconsistent. Section 5.3.1 states that 848 lb/hr of equivalent
chlorine will be injected continuously for at least half the
year, and perhaps all year. This continuous injection rate
for even half a year, with nothing at all during the other

half, would total 3.7 x 10 6 lb of equivalent chlorine. The

estimate in Table 4.3 is only 5.5 x 105 lb. I also feel that

chlorine injection should be stated in gallons of 6% sodium

hypochlorite solution (ordinary household bleach) as well as
in terms of equivalent pounds of chlorine. The proposal states

that sodium hypochlorite actually will be used (concentration
unstated) and this is a much more familiar substance to most

of the public than is chlorine gas. I think that this chlorine

usage should also be compared to the total current chlorine use
in New Hampshire or some other surrounding region so that its

effect, on the environment can be more easily assessed. It

sounds to me as if the continuous injection of sodium hypo-

chlorite may result in .a major change in the region's chlorine
use, and that the public should be notified in terms that can

easily be understood.'
5. I feel that the cost of backflushing, as originally

proposed, should be compared with the cost of chlorine -injection

so that it is possible to compare the excess cost of backflushing

with the environmental consequences of continuous chlorination.
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3.

URANIUM FUEL CYCLE

5f)PL

The entire Appendix C is very confusing. At times it

seems intended to obscure the significance of radiation releases.

A few specific comments follow:

1. The figure 0.00002 % used in paragraph 3 page C-3
and paragraph I page C-7 incorrectly suggests that radiation

releases from the fuel cycle are completely negligible. It

compares normal releases associated with one reactor operating

for one year to the background radiation received by the entire

U.S. population in 100 years. Using this line of reasoning,

one would conclude that coal burning doesn't contribute

significantly to acid rain, cars to smog, or cigarettes to

cancer. For example, the exhaust from one car operating for

one year won't contribute significantly to the 100-year average

air pollution levels in this country. With respect to radiation

levels, the total effect of 100 or perhaps 1000 reactors oper-

ating for. 100 years should be compared to the 100-year backgrou

dose.

2. It seems inconsistent to state that natural radon-222

will produce 300,000 lung cancer fatalities in 100 years

(paragraph 2 page C-6) while all naturally occurring terrestrial

and cosmic ray souurces together produce a total of only 400,000

fatalities from all types of cancer in 100 years.

3. Ignoring all radioactive waste releases seems unrealistic

(section C.6, last paragraph on page C-7). There are certainly

releases currently taking place from radioactive wastes.

4. The stabilization process seems to be very important in

reducing radon-222 releases from tailings several hundred fold

for hundreds of years (Table C-1 and paragraph 2 page C-5).

What is this process? Has it been done to the piles of tailings

that now are sitting around?

5jl
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MISCELLANEOUS COMMENTS

1. Table 6.1 (page 6-2) suggests that a reduction in the C L-O

cost of electricity will be a large benefit. However, Public

Service Company of New Hampshire claims that the cost of elec-

tricity will increase substantially when Seabrook comes on line.

I do not believe there should be any suggestion that there will

be a net economic benefit to the public outside of the immediate

Seabrook area if Seabrook Station increases the cost of elec-

tricity to the customer.

2. Table 6.1 (page 6-2) notes an increase of 600 permanent IPL'-i
jobs as a benefit. The cost section should also list the loss

of permanent jobs when other power plants throughout the region

served by Seabrook are closed. The table certainly suggests

that nuclear power generation is more labor intensive than our

present generating system. I believe that just the opposite

is true.

3. I feel that sampling once per season or twice per year PL-3•

of any three commercially and recreationally important species

of fish and invertibrates is inadequate (Table 5.6 page 5-33).

Species that tend to concentrate various.radioactive elements,

such as iodine, should be specified and the monitoring frequency

should be increased substantially. Special isotopic tests

could also be specified for species that concentrate a given

element. It also is important to consider whether any species

spend a good deal of time near the discharge diffuser.

4. Table 5.7 on pages 5-36 and 5-37 mentions an instan- FL23
taneous power level of 3425 MWt, but does not specify how long

this level has been maintained. Is this for a new fuel assem-

bly, for one that is nearly ready to be replaced, or some kind

of mean?

5. Page 5-42 (section 5.9.4.4) states that the fuel -L°
handling building and spent fuel storage pool will be kept
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SPL- under reduced pressure only during fuel handling operations,

so that accidental releases will be filtered before escaping.

Many chemistry buildings at universities have such systems

operating continuously. Why isn't this required at Seabrook

Station? The cost of running fans continuously is not very

high. It also would be easier to monitor accidental releases

or the slow escape of reaction products from damaged rods if

all gasses passed through a single air outlet.

S•L-i_.• 6. As is mentioned in the comments on Uranium Fuel Cycle,
references to the impact of radiation releases are frequently

compared to the background dose of all people in the U.S. This

doesn't make any sense to me. I think that comparisons should

all be to the background radiation received by residents in

various zones (Low Population Zone, Emergency Planning Zone,

etc.) near the plant. It may be meaningful to compare normal

and potential releases from all operating and planned nuclear power

stations with the total background radiation received by the

U.S. population.

7. The overall probability of some type of melt through
(about 5 x 10-5 per reactor year) and of a severe atmospheric

release (8 x 10-6) seem low to me (Table 5.9 on page 5-49).

The TMI accident occurred after only 500 reactor years of

commercial operation and irvolved some core melting, but no

melt through. The above figures assume that only one in 40

accidents of the severity of TMI will involve melt through

and one in 250 will involve a large atmospheric release. I

feel that some specific numerical indication of the uncertainty

of these figures should be included. Are they estimated to be

accurate to within a factor of 2? a factor of 10?

5IJ ! ~ 8. The dose estimates for class 9 accidents are based on

the assumption that evacuation will begin one hour after the
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accident and that everyone will be at least ten miles from the

reactor 4)1 hours later. Section 5.9.4.5(2) (last paragraph on

page 5-51) states that, "Early evacuation within and early

relocation of people from outside the plume exposure pathway

EPZ (see Appendix F) and other protective actions as mentioned

above are considered as essential sequels to serious nuclear

reactor accidents involving significant release of radioact-

ivity to the atmosphere." Does this mean that a workable plan

to evacuate everyone in the specified time period is essential

to the issuance of an operating license? Will adverse conditions

(such as storms or heavy snow) be included in any plans?

Sincerely,

Richard L. Kaufmann

Professor of Physics

Demeritt Hall

University of New Hampshire

Durham, NH 03824

3i~.PL-1i
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COMMENTS OF
DR. THOMAS NAJARIAN
18 MANNIX CIRCLE
BELMONT, MASSACHUSETTS 02178

June 15, 1982

.5PPL-

1. On page 5-22, second paragraph: Doses of radiation

to the general public beyond 80 kilometers fran the plant are

ignored because the dose rates under normal operation are

presumed to be less than 1 millirem per year. Although these

doses from any one plant would be small, if a substantial

portion of the world's electricity were to be generated by

1,000 megawatt fission reactors, then the U.S. could have

over 1,000 such plants and the whole world over 10,000 such

plants in the future (approximately 50 years from now).

Since each nuclear plant contributes to the word-wide

dose commitment, then one cannot derive much comfort from

the fact that any one nuclear plant would give less than

1 millirem per year to the world's population. (i.e. at

0.1 millirem per year, with 10,000 plants world-wide,

each person in the world could receive as much as 1,000

millirems per year exposure.) Since'wars, sabotage,

accidents like Three Mile Island and worse accidents are

likely to occur, the actual world-wide dose commitment

would likely be even higher with this many reactors in

operation.

2. On pages 5-23 and 5-25, I disagree with the estimate

of the cancer effects of radiation from reacots and nuclear

bombs that are given in BEIR I, II and III. I believe that

the effects of radiation as measured from such sources

as reactors are in the order of 10-20 times greater than

the BEIR report estimate. Further requirements of my own

study of nuclear workers at the Portsmouth Naval Shipyard

also shows a dose response relationship for leukemias and

lymphomors that would indicate a 10-20 fold greater risk
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from exposure to nuclear materials than the risk

estimates of 135 potential deaths per million-

person-rems.

.S RPL -Iq
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COMMENTS F6r THE SEACOAST ANTI-POLLUTIOC LEAGUE ON THE
DRAFT ENVIRONMENTAL STATEMENT RELATED TO THE OPERATION
OF SEABROOK STATION, UNITS 1 AND 2
Docket Nos. 50-443 and 50-444
Public Service Company of New Hampshire, et. al.

The Seacoast Anti-Pollution League (SAPL) finds the Draft Environ-

mental Statement (DES) for Seabrook Units 1 and 2 a highly unacceptable

document. The Seabrook nuclear plant should never be issued a license

based upon such inadequate information. Rather than elucidating the

environmental impacts of operation of the Seabrook reactors on the

coastal environment, this document obfuscates and evades a full des-

cription of the potential impacts.

S VW*v •o SAPL maintains that licensing of the Seabrook reactor units would

be contrary to the requirements of the National Environmental Policy

Act of 1969 for the following reasons: 1) The Seabrook reactor units

would pose a significant risk to health and safety of the populace in

the seacoast region. 2) The potential adverse environmental impacts

of the project are avoidable since the need for power does not exist

for the near future and alternative measures such as conservation

could obviate the need for this additional generating capacity and

in a more environmentally benign fashion deal with the problem of

energy supply. 3) The potential long-term ill effects of the project

(i.e. radioactive waste disposal problems and contamination of the sea-

coast with radionuclides) more than counterbalance any short-term

benefit. The creation of radioactive material on the seacoast irrever-

sibly and irretrievably commits resources to the solution of the problem

of the ultimate location of the wastes generated by the plant and to
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the decommissioning of the reactor itself. Sf •L'O

"Risk" and Class 9 Accidents

In the abstract on page iii of this DES, it is stated that, "The

risk associated with accidental radiation exposure is very low." On

page vii in item n, it says:

The environmental risks of accidents, assuming protective action
is taken, is of the same order of magnitude as the risk from
normal operation, although accidents have a potential for early
fatalities and economic costs not associated with normal operations.
The risk of early fatality is small in comparison with the risk
of early fatality from other human activities.

SAPL maintains that these statements about low risk are technically

indefensible. Probabilistic risk assessment is rife with uncertainty.

The probabilistic risk assessment which served as the basis for parts

of this DES still employed techniques which were developed in the

preparation of the Reactor Safety Study (RSS) (DES, p. 5-47). A review

group headed by Dr. Harold Lewis of the University of California at

Santa Barbara criticized, in some cases severely, various calculational

techniques in the RSS and concluded that the error bounds on accident

probabilities were greatly understated in the report. A January 19, 1979

NRC news release said in part the following of the Commission's policy

statement on the RSS:

It accepts the Review Group Report's conclusion that absolute
values of the risks presented by WASH-1400 should not be used
uncritically either in the requlatory process or for public
policy purposes and has taken and will continue to take steps
to assure that any such use in the past will be corrected as
appropriate. In particular, in light of the Review Group's
conclusions on accident probabilities, the Commission does not
regard as reliable the Reactor Safety Study's numerical estimate
of the overall risk of reactor accident. (SAPL's emphasis added)

The probabilistic risk assessment techniques since the RSS have not

been that substantially improved. Yet, the NRC staff is claiming that
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based upon their assessment of risk, "the net socioeconomic effects

of the project will be beneficial" and the reactors ought to be

licensed. However, the staff has absolved itself from responsibility

for considering the probabilities of events more severe than the design

bases for natural phenomena or sabotage because such probability

assessment "is beyond the state-of-the-art" (DES, p. 5-48). This

self-granted absolution does not change the fact that such risks do

indeed exist. The net socioeconomic effects of the project will most

assuredly not be beneficial if a Class 9 accident does occur; it cannot

be stated with any degree of certainty that one will not occur at

Seabrook.

I)- In calculating the consequences of accidents at Seabrook, the

quantitative characteristics of the evacuation model used for the

Seabrook site are estimates made by the staff based upon evacuation

time estimates prepared by the applicant. (DES, p. 5-51 and Appendix F).

SAPL challenges the applicant's evacuation time estimates as being too

low.

S

In discussing the dose and health impacts of atmospheric releases

(DES, pp. 5-52 through 5-58) the consequences of all the accident

sequences and release categories are weighted by their alleged prob-

abilities of occurrence (see also DES, Table 5.9). This is unacceptable.

The consequence data ought to be presented clearly without this weight-

ing since, as has been stated above, the probabilities calculated are

highly questionable.

S PL-ý 4 Even if such probabilistic weighting were to be allowed, the

I way it has been done here tends to be misleading. The calculations of U
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numbers of persons receiving radiological exposure were performed on

a per-reactor-year basis. Since the reactor is intended to operate

for 30-40 years, probabilities ought to reflect the whole time span.

When the staff suggests (DES, p. 5-58) that population doses in

Figure 5.5 be compared with the annual average dose to the population

within 80 km of the Seabrook site resulting from natural background

radiation of 390,000 person rems, they are deliberately engaging in

obfuscation and an attempt to minimize public perception of the gravity

of this additional radiation exposure. Radiation exposure from nuclear

accidents does not displace exposure from natural background sources,

it is added to such exposure. Furthermore, the exposure is not evenly

distributed over the whole population. Certain individuals in an

accident sequence could be subjected to very high exposure levels.

Averaging the exposure over a large population tends to disguise this

fact.

s 0 WL-:IT

On page 5-58, paragraph 2, it states that all of the early fatalities 2,Wz "•L

would be expected to occur within a 7 mile radius. This might not be

the case should a rainout of radionuclides occur beyond that radius.

Page 4-26, paragraph 1 states that a study by the National Climactic

Center indicates that about 26 thunderstorms can be expected to occur

each year in the vicinity of the Seabrook site, with the most frequent

in June, July and August, the months of the heaviest beach use.

Meteorological data from June 1982 provides clear proof that rainfall

is not a rare occurrence in the seacoast region.

The whole discussion of risk beginning on p. 5-64 is meaningless, ' FK-3

based as it is upon the uncertain probability estimates. Relevant
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SýPL11information about radiation sickness and the symptoms thereof which

might be suffered by masses of the population is not even discussed.

Many people might see this as a risk to be avoided. The statement

that the accident risks are comparable to those for normal operation

points up how flimsy and ludicrous the staff definition of risk is

in this context.

SA PL-S The impact of a serious meltdown at one reactor unit was not

examined for its impact on achievement and maintenance of a safe

shutdown of the other unit. The impact of a serious accident on the

monitoring and maintenance of the spent fuel storage ought also to

have been examined.

S FW..•}L- The consequences of a Class 9 accident at Seabrook could be

devastating in human health, economic and land use terms. The staff

conceded (p. 5-60) that the costs of such an accident could exceed

several billion dollars, but claimed that there is less than one

chance in a hundred million per reactor-year that such a loss could

Qccur. SAPL has no confidence in any of the probability estimates

advanced in this Draft Environmental Statement. When the potential

human and economic costs of an accident are so astronomical, it makes

sense to err on the side of caution. In short, these reactors ought

not be licensed.

i5.(ApL _Dose Assessment Calculations

The information given in Appendix D on routine radiation exposure

to the population is wholly inadequate. Too many assumptions and

calculations upon which the data are based are buried. All of the
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assumptions ought to be elucidated and all the calculations ought : -SO

to be provided for review. For example, in Table D.2 the word "nearest"

is defined as that type of location where the highest radiation dose

is expected to occur from all appropriate pathways. What does the

word "appropriate" mean in this context? What assumptions are employed

in calculating where the highest radiation dose is expected? How

were the doses calculated? Many other questions arise. Is it safe

to assume, because there is no mention of them with the exception of

Np-239, that no transuranics will be released to the environment?

In Table D.3, what is the rationale for the skin dose calculations

being limited to only the exposure from the noble gases? In Table D.6,

doses shown are supposedly for the age group and organ that results

in the highest cumulative dose for the location. How are these deter-

minations made and upon what basis? The data in Appendix D could be

totally meaningless and it is quite impossible to discern, given the

dirth of information, whether or not this is the case.

SAPL objects to the manner in which the individual dose commitment & LTI

is calculated (pages 5-20 and 5-21). Many individuals might choose

to live near a nuclear plant for all of the years of its operation.

By taking only one year fthe 15th) out of the reactor's life span and cal-

culating the total dose the individual would receive over a 50-year

period from that one year of exposure, the true picture is greatly

distorted. What is important is the individual's lifetime dose commit-

ment. Worst case data ought to be provided by calculating what the

individual would be exposed to from the reactor's entire lifetime of

A-85



-7-

operation, including the last years when radiation emissions could

be expected to be greatest.

SRPL~&~

I

5~f~-* ~

S~PL-~ I

I

Radiological Monitoring

SAPL objects to the fact that adequate baseline studies for

radiological exposure were not initiated from 3-4 years prior to

the plant's proposed operation. The applicant states that the pre-

operational program has been implemented for at least 2 years before

the proposed date of initial criticality of Unit 1. As outlined in the

DES, it appears that this program has been inadequate. The operational

program also appears inadequate. Sampling frequencies are insufficient

and sampling locations are too few. There are problems of lack of

information, e.g. where is the population center having the highest 4
calculated annual average ground level D/Q? How far from the reactors

is it? What assumptions were used in calculating that this is the

site of the highest D/Q?

Meteorology

The meteorological data given in this DES is grossly insufficient.

Given the tremendous impact of meteorological conditions on plume

deposition rates, this lack of information is inexcusable.

The Site and Evacuation

The most absurd statement in the whole document is the following

which appears on page vii and again with slightly different wording on

page 5-71: "There are no special or unique characteristics of the site

and environs that would warrant requiring special-accident mitigating d
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features." SAPL finds it difficult to believe that the NRC staff

has had the unmitigated gall to make this claim. The siting of the

Seabrook reactors is in such proximity to the resort beaches that

it makes a travesty of the NRC's alleged commitment to remote siting.

No direct reference to remote siting ever occurs in this document.

It appears that the NRC Interim Policy Statement of June 13, 1980

(45 FR 40101) has been forgotten, though as recently as February 1982

it was claimed in NUREG-0880 that the Commission continues to emphasize

remote siting (NUREG-0880, Safety Goals for Nuclear Power Plants: A

Discussion Paper, p. xiv). The proximity of the beaches and the high

population densities on the beaches and in the beach towns are special

and unique characteristics of this site. No adroit manipulations of

the LPZ radius to cause it to equal the distance to the beaches when

multiplied by 1 and 1/3 changes the fact that there are too many people

in too small an area with too restrictive a road network to allow a

safe evacuation and truly adequate protection of the public health

and safety.

The staff estimates that the population density within approximately

2 miles of the plant will be 1150/mi 2 by the year 2025 (p. 5-44). By

that point in time, the reactor structures themselves will be becoming

dangerously radioactive. Reactor parts will have begun to degrade,

e.g. the reactor pressure vessel will have embrittled to some degree,

the steam generator tubing will have begun to corrode, and other

components will have weakened with age. Under these conditions, the

likelihood of an accidental occurrence will be increased. This set of
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$ ?e-•5circumstances, i.e. an extremely dense population juxtaposed with

a wear-ridden reactor, must not be allowed to arise. Even under

present-day population density conditions, operation of the reactors

at Seabrook is foolhardy. The staff's estimate of the 1983 permanent

population for the 16-km (10 mi) area around the station is 99,900.

Added to that on a peak summer weekend day could be, according to

staff estimates, as many as 130,998 transients. This would equal

a total of 230,898 within the 10 mi EPZ (pages 4-30 to 4-34).

5 •SAPL finds it objectionable that in this environmental report

there is no map showing the position of the road network serving the

beaches relative to the position of the reactors. Evacuees from

Seabrook and Hampton beaches would need to move in a direction that

is generally westerly and toward the reactors in order to be able to

evacuate the area. Surely this, too, should be seen as a "special or

unique" characteristic of the site.

SAPL finds flaws in the assumptions in the evacuation and early

health effects models as described in Appendix F. A few examples of

questions that arise are as follows: How can it properly be assumed

that the evacuees will receive no further radiation exposure at the

end of the travel distance when the distance selected for these

calculations is 15 miles? Why is there no consideration of the

consequences of a rainout of radionuclides from the plume? How can

the duration of evacuation, upon which the economic costs were cal-

culated, be assumed to be only one week? Once again, SAPL objects

to the beclouding of the consequence data with probabilistic risk

assessment assumptions.
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Reactor Safety

On page 5-70, the staff says:

It should also be noted that the Three Mile Island accident has
resulted in a very comprehensive evaluation of reactor accidents
like that one, by a significant number of investigative groups
both within NRC and outside of it. Actions to improve the safety
of nuclear power plants have come out of these investigations,
including those from the President's Commission on the Accident
at Three Mile Island, and NRC staff investigations and task forces.

These statements give the impression that sufficient progress has

been made in improving the safety of reactor operation. For the

record, SAPL would like to call attention to John Emschwiller's

article "Many Nuclear-Plant Perils Remain Three Years After Three

Mile Island" from the Wall Street Journal of February 26, 1982.

The follow up by the NRC on the post-TMI recommendations made by the

various investigative bodies has not been as good as could be reasonably

expected and in certain specific instances has been outright abysmal.

Offsite and Onsite Radiation Exposure

SAPL will be interested to see the detailed breakdown of the

integrated dose to the construction workers still working on Unit 2

while Unit 1 is operating that is to be presented in the Final Safety

Analysis Report (p. 5-23). This exposure to this number of people

is a matter of great concern. (The circumstance of construction

workers onsite in the vicinity of an operating reactor also raises

questions of sabotage prevention and plant security.)

Because there is still such intense debate within the scientific

community about the health effects resulting from low-level radiation

exposure, SAPL believes that the NRC should err on the side of

40
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,conservatism and employ "relative risk" or whatever models yield

the highest cancer mortality risk estimates in assessing the health

effects resulting from both offsite and occupational radiation

exposure as a result of normal operation of the Seabrook reactors.

The uncertainties about low-level radiation effects make operation

of the Seabrook reactors in effect a massive health experiment on

a human population.

SAPL believes that Table 5.4 which compares incidence of job-

related mortalities ought to extend to cover comparative incidences

of job-related cancers and genetic defects as well.

. On page 5-25, the risk of potential fatal cancers in the exposed

work-force population at Seabrook and the risk of potential genetic

disorders in all future generations of this work-force population

is estimated by multiplying the annual plant-worker-population dose

by the risk estimators. This is not a fair assessment of risk since

the plant-worker-population will be exposed for more than one year

if the reactors operate as long as planned. According to the figures

presented, there will surely be several genetic disorders as a con-

sequence of the operation of the Seabrook reactors for their proposed

life-spans. It is not clear whether these data are for one or both

reactors. It appears that they are for one, and if so the health

consequence data ought to be doubled. SAPL questions the annual plant-

worker-population dose cited and also questions the risk estimators.

S pL-3 Fission Product Characteristics

Table 5.7 (pages 5-36 and 5-37) is unclear because it does not

specify when in the reactor's life-span this inventory of radionuclides
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exists. For the fairest indication of the most severe accident

potential, data ought to be provided for that point in time when

the largest inventories of radionuclides exist.

Data should also be provided on the inventories of radionuclides

that will be present in the spent fuel that will result from operation

of the Seabrook reactors over their proposed lifetimes in order to

give an indication of the depth of the waste disposal problem that

they will create. SAPL requests to know what guarantees there are

that the Pu-239 will be successfully isolated from the biosphere for

the requisite quarter of a million years. Who or what agency will

assume responsibility for this waste disposal?

Uranium Fuel Cycle

The assessment of the impacts of the uranium fuel cycle in

Appendix C is inadequate largely because of the grave uncertainties

surrounding plans for long-term disposal of radioactive wastes.

Fortunately, the U.S. Court of Appeals has realized that the NRC's

guidelines are "arbitrary" violations of the law and Table S-3, on

which this assessment was based, has been ruled invalid. Again,

Appendix C minimizes the health hazards of the nuclear fuel cycle

by averaging exposures over the entire U.S. population, disregarding

that fact that certain individuals will be put at a very much higher

risk level. Future generations ad infinitum will bear the risk of

inheriting the genes which might be damaged by these higher exposure

levels.

Again, the fact that background radiation exposure will kill

5RtPL-43
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large numbers of people over time is no justification for adding to

that number. The number of deaths per reference reactor year (RRY)

times the number of years each reactor will operate times the number

of operating reactors yields a multiplicity of unnecessary deaths

attributable to the nuclear program in the U.S. and throughout the

,world. SAPL objects to the fact that there is no mention of ailments

that might be caused by radiation exposure that cause human suffering

but which do not result in fatalities, e.g. non-fatal cancers,

coronary disease, premature aging. These are impacts of the uranium

fuel cycle as much as are the fatalities.

Si)L pla-1I'.

50L-LI'• Socioeconomic Impacts

The analysis of the socioeconomic impacts of operating Seabrook

Station (pp. 5-13 to 5-17)is highly inadequate. Ridiculous in the

extreme is the claim that there will be no-significant changes in

the use of water-oriented recreational facilities attributable to

the location of the reactors. This claim is based largely on a study

conducted by the NRC staff in the spring of 1976, prior to the Three

Mile Island accident. Though there are supposed to have been update

interviews, their extent is not described. The 10 other reactor sites

at which people were surveyed for the staff study do not have the

evacuation problems unique to the Seabrook area. Many beach users

in the Seabrook area are acutely aware of the problems of egress

from the area and beach use may very well drop off due to fear once

the reactors go on line. The staff ought to do a study on the New

Hampshire coast before it claims that beach businesses will not be
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harmed. 5AI'L-41

Biocide Usae

The continuous low level chlorination of the circulating water

system proposed by PSNH in its NPDES permit application is a matter

of great concern to SAPL. The potential for damage to aquatic biota

and the marine environment requires that these measures be thoroughly

scrutinized before they are allowed to be implemented. Information

is lacking. For example, what will the booster dose oxidant concen-

trations be?

Other • p PLtq

To make two other brief comments, SAPL finds it interesting that

PSNH is claiming that the Unit 2 reactor is 25% complete when a

phone inquiry to the company headquarters in Manchester on February 11,

1982 elicited a completion estimate for Unit 2 of 10%. Either there

has been a phenomenal construction rate or the two estimates were

based on varying criteria. SAPL would be interested to know what

percentage of the actual physical facility is completed.

SAPL disagrees'with the staff's conclusion that consideration for ci PL•'z-O

alternative locations for structures located in the floodplain is

"neither required nor practicable." Licensing of the plant ought

to await data on floods specific to the town of Seabrook.

In conclusion, SAPL feels that this Draft Environmental Statement

is very incomplete, very confusing and unnecessarily unclear in many

sections. Seemingly deliberately, it obscures the reader's perception
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of the potential deleterious impacts of the Seabrook project. SAPL

is convinced that the licensing of the Seabrook project would be

directly contrary to the requirements of the National Environmental

Policy Act of 1969. SAPL recommends that seabrook Station Units 1 and

2 not be licensed to operate.

Respectfully submitted,

BY:_______________
Jane Doughtp-f
SAPL Field Director

June 28, 1982
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MISCELLANEOUS COMMENTS
ON BEHALF OF

SEACOAST ANTI-POLLUTION LEAGUE

May 26, 1982

Comments on the Staff's Conclusions are as follows:

6.1(3) The proposed course of action should include
complete stoppage of the plant while analysis
occurs-especially where adverse impacts are
unavcidable (6.1) Stoppage would prevent
compounding of impacts.

6.4

4.2.5 (p.

b.

The proposed continuous chlorine injection plan,
not approved at this time, was not included,
Assessment of damages and consideration of
mitigative measures should be included.

Also another factor listed is: Adverse non-
radiological health effects-water quality changes.
No impact status is listed. Continuous chlorine
injection as discussed above was not included in
this analysis either.

4-10 -4-11) Since these assessments and studies
have not been made or completed, the cost-
benefit analysis is inadequate. The factors used
do not reflect the impact of chlorine injection.

Alteration of land for the plant and its
associated transmission lines has been significant.
An assessment of the original proposed impacts
and actual impacts would be necessary to provide
a basis for the Staff's conclusion. The Staff
equates necessary with insignificance. The two are
not the same.

5.3.3 does not exist. 5.3.2 addresses hydrologic
alterations and floodplain effects. The Staff
cites that the only direct effect of the site on
the floodplain is the removal of a small amount
of habitat below the 10 foot contour shown in
figure 5.1. This should be checked for verification
and for potential of that area to erode or be
impacted in the future.

At the outset, a claim of no impact (adverse or
not) is suspect and arguable. The real issue is
how severe the degree of adverse impact is. 5.5.11
cites 4.1 and 5.1 of ER-OL.

4.1 address construction impact and not operational
impact.

.Th~-

SO P! .

C.

e.

t*% PL -
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5fpL-V-:

5.1 addresses operational impacts including:

5.1 Effects of Operation of Heat Dissipation System.

5.1.1 Effluent Limitations and Water Quality
Standards - Federal Thermal Criteria. (FWPCA 5316)
considerations of backflushing are made here.
If chlorine injection is to be used instead of
backflushing; this factor should be reassessed.

5.1.1.2 N.H. Thermal Criteria (RSA 149:8-11 supp.
and section 401 FWPCA, the NHVSPCC certified and
granted a permit in 1974 based on backflushing,
not chlorine injection. This factor must be
reassessed.

5.1.2 Physical Effects.

5.1.3 Biological Effects- were discussed in
Summary document 9 and the applicant states
the information remains unchanged. -- Chlorine
injection requires reassessment of this factor.

5.1.4 Chlorine injection should be reassessed
here if there is an increased impact due to
chlorine/heat interaction.

5.6 The Staff requested the National Marine Fisheries
Service, U.S. Dept. of Commerce to provide
information on end. and thr. species.
The NMFS concluded that station operation will
not affect shortnose sturgeon or the habitat
of offshore whales and sea turtles (App. G)

One glaring omission from the Staff report is
consideration of information requested and received'
from the Fish and Wildlife Service, Dept. of
Interior, Concord, NH office. The F&WS report
stated-App. G-1,2 that refuges for the perigrine
falcon lie within the 50 mile radius of Seabrook;
that bald eagles are regularly reported within
50 miles of the plant and use the coastal route
during migration. The F&WS is "concerned about the
potential electrocution of birds as a result of
this project. To the extent possible, new
transmission facilities should be designed and
constructed so as to prevent electrocution of
raptors, such as the peregrine falcon and bald eagle."

Two plant species, proposed for listing as
endangered or threatened (45 FR No. 178, P 59909,
Sept. 11, 1980 and 45 FR No. 209, p. 70949,
Oct. 27, 1980) which occur within 50 miles of the
plant are:

- the small whorled pogonia (Isotria meleoloides)
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- the silverling (Paronychia argyrocoma var
albimontana

The F&WS recommends the NRC Staff contact:

Carol Smith
Audubon Society of New Hampshire
3 Silk Farm Road
Concord, NH 03301

A wildflower group - The N.H. Wildflower Society
c/o Ann Doak

might also be of help.

The stated F&WS concern and Staff conclusion of no
adverse impact are in conflict. The Staff's
conclusion should reflect the "concern" for two
endangered species. The staff, in sec. 5.5.1.1,
cites sec. 4.4.4.1 which does not exist. sec. 4.3.5.1
does address endangered and threatened species and
does cite the F & WS "concern" in App. G. However
the citing of a letter and thorough consideration via
a study are two different considerations.

The new proposal for continuous chlorine injection is
not mentioned nor considered in the Staff conclusions.

Section 2n(5) of the Permit (Construction Permit Stage)
for pollution discharge. The permit, sec. n.5 requires
continuous monitoring; yet continuous monitoring is
not part of the applicant's environmental report, see
sec. 6.2 ER-OL for response to Staff request, see
sec. 6.2 of Feb. 82, revision. Continual monitoring
of continuous chlorine injection should be stated in
the ER-OL.

Reevaluation of impacts is necessary since the
impacts assessed at the construction permit stage
were due to intermittent chlorine injection, not
continual.

The ER-OL sec. 2.6 stated that the Cedar Swamp crossing
is now rerouted so that the transmission lines will
not traverse the area. A local Conservation Commission
member or Historical Society member may'hav.e
information on unresolved archeological 6r.historical
issues.

g. .I~Pu(~K3

~t+~L (ct

14
ft

h.
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. Data available at the construction stage, plus
additional data, discussed in DES 5.8 form the
basis of the Staff's conclusion. New data includes:

1) -effects on the local economy (i.e. 3-5% of
Seabrook Station employees will be local
residents-station positions require unique
skills "who may not reside in the local
area.)

-The staff stated that indirect jobs (supplying the
site) and induced jobs (created by consumer
spending increase) would result.

It is difficult to see how increased consumer speing
will benefit the local economy, if 3-5% of those
employed will be local residents. How much increased
spending will be induced is a question when 359 employees
will operate the plant. About 18 of those employees
will be local residents. Seabrook is readily accessible
from Boston, Portsmouth, Portland, 6he non-resident
employees may not all move to the Town of Seabrook. Even
if they did an additional 341 residents may not
have a significant impact on the economy. In
fact the impact may be greater on the local towns
to provide services--homes, schools, etc.

2) Tax Benefits - A note to make here concerning
local economy"benefits". The PSNH has applied for
tax exempt status for those "pollution control"
devices it claims qualify for property tax exemptions.
If exemption is granted, this will have a negative
effect on the Towns of Seabrook and Hampton.

3) Effects of Operating the Station on the Local Economy.
Beach user avoidance and tourism impacts were based
in part on mid-1970's data. Since the accident at
TMI, and recent Court decision requiring assessment of
psychological stress on the TMI population, a more
recent assessment is warranted. The Staff does have
a recent indicator of potential problems but chose
to ignore it in their considerations. A December 2,
1981 public meeting disclosed local business fear of
reduced tourism and beach use, rumors that Station
problems would add to business losses, and that a
Class 9 accident, a real possibility, would leave
the area permanently affected. The meeting provides an
official record of local concern more current than
1975 surveys, yet the Staff gives the latter greater
weight. The Staff mentions briefly, p. 5-15 that early
interviews were updated as recently as Feb. 1981,
yet neglects to state the conclusions of those 1981
interviews; it assumes confirmation of earlier inter-
views. The Staff qualified their conclusion by
stating, p. 5-16 that conclusive evidence of
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beachgoer behavior is not available. Surely
enough indicators of a problem and local concern
are present to negate the staff's conclusion
that operation will be beneficial.

j. This conclusion is related to conclusion i. but
attempts to deal with beach attendance/losses.
Where (i) concluded that operation of the plant
would benefit social-economic factors; (j) concludes
that the location, not operation, will not result
in large or measurable losses to beach attendance or
economy. Location is an issue but is dependent on
the operation of a plant sited near a beach. The
same comments in (i) apply to (j)'s conclusion
regarding operation. Conclusion (j) as stated
is meaningless.

k. Two assumptions are made by the Staff here.

1) that 7.6% growth is due to in moving
operating workers,

2) that inmovers will settle in N.H. towns near
the site.

There are problems with the conclusion and assumptions.
First, once Seabrook Unit 1, and Unit 2 are completed
(Unit 2 is scheduled for operation in 1986) - the
large construction staff will not be needed. It
cannot be assumed that new construction work of the
Seabrook magnitude will keep those people in the
vacinity . Second the conclusion is clearly only
applicable to 1985, implying recognition of
construction growth. Third, a recent N. H. Times
article on Growth (April 1982) indicated that N.H.
especially the southern tier is not growing, nor
is it expected to grow. The small number of
persons required to staff the operating plant may
not settle in New Hampshire but commute just as
easily from Boston, etc.

1. 5.9.3.2 is the radiological impact on humans section, - I
which follows several lengthy sections on radiation
pathways and exposure and occupational exposure.

This conclusion is based on doses calculated in App. D
of FES and App. I of 10 CFR 50. The highest radiation
dose to a maximally exposed individual is used, but
disclaimed as overestimation: a real individual would
not receive these doses.

An expert should examine these bases and examine the
dosage and exposure likely in a Class 9 accident. The
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Staff may have not calculated Class 9 accident
exposure in this conclusion. (App. I, 10 CFR 50:
Numerical Guides for Design Objectives and
Limiting Conditions for Operation).

Class 9 radioactive effluents and wastes should be
examined here.

The dosage studied is annual total body exposure;
not specific dosage impacts from normal operations.
Normal operation of a plant may give rise to
vented effluents with significant one-time body
impacts; not seen as significant when averaged over
a year.

The last paragraph of 5.9.4.4(2) addresses offsite
activities. The staff states they examined these
activities but cites no studies or data to support
their conclusion. Perhaps the staff relies on
generic studies and not site-specific ones.

Section 5.9.46 is a conclusory section based on
previous sections (5.9.4 Environmental Impact of
Postulated Accidents)

Comments:

- The staff states that the Applicant's analysis
of accidents in the ER-OL "generally meet[s]"
the guidance of the Interim Policy (6/13/80).
The Applicants accident analysis should
specifically meet all requirements.

- Plant accidents were considered independently
by the Staff. (5.9.4.1). The Staff used
generic criteria (10 CFR 20, 10 CFR 50,
Appendix I) to evaluate normal release limits.
Fission product characteristics were determined
to have a low frequency but are still credible
events. (p. 5-35)

Exposure pathways and accident consequences (p.5-39)
were considered "very much dependent upon the weather
conditions at the time." (p.5-39) The range of
variability of wind direction, pathways and
concentrations do not support the conclusion that
accident risk is the same as operation risk. The
variables outside of the utilities control are
greater in accident consequences.

C.

SI~PV1I

5E~2L~~7b?

I
The staff relies on
to determine health
should be analyzed.
estimate whole-body
exposures.

the NAS BEIR III Report (1980)
effect estimates. This study
The Staff uses the study to

radiation and low-level
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The staff admits, p. 5-40 that the Accident
experience base is not large enough to
permit reliable quantitive statistical inference.
Given this admission, the staff concludes that the
experience base suggests that significant
environmental impacts caused by accidents are
very unlikely to occur over time periods of a
few decades. (p. 5-40) This conclusion is
merely staff opinion, since there is no
adequate quantitative base,

The Staff addressed design features in Section
5.9.44 (1). The engineered safety features
(ESF) are relied on to prevent accidents and
environmental impacts. However, ESF are not
to be relied on completely as accident mitigation
measures as the Rogovin Report concludes.

The uniqueness of the site is the most glaring
omission from the staff conclusion. The egress
routes are mentioned briefly, but the limitations
they present are not noted (p.5-43). The large
summer beach population is noted but treated as
a weighted average. This weighted average treatment
ignores the reality of a summer population near
200,000 which will be impacted. Averaging is
highly irresponsible.

Emergency Preparedness is addressed on (p.5-44).
The staff cites 10 CFR 50.47 and two standards
to be met: a plume exposure pathway of a 10 mile -

radius, and an ingestion exposure pathway of 50 miles.
Beach evacuation times will be considered (p.5- 4 5).
The NRC has consistently stated that evacuation
times are not required by statute; yet they state
here that the staff will consider time frames.
What is actually occurring is consideration of time
frames without prestated time standards to
evaluate the considerations. This is arbitrary.

~A"Pi. ~

CC'~L £!

The staff combined"scaling-factors" for various
pathways, beach usage, fish catch to estimate
population dose. An expert should evaluate these
scaling factors. Also, the staff relied on other
ocean-based plants to make their conclusion as
to risk at Seabrook. The Staff determination
that the site is not unique is incorrect.

Staff probabilistic and risk assessment are
also suspect as they continue to be based on
Wash 1400 and NUREG/CR-4000, both pre-TMI
assessments.

I
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5.

The staffs conclusions are invalid. The District
of Columbia, Court of Appeals recently held
that the Table S-3 standards were invalid for
omitting certain risk factors. The D.C. Circuit
holding demands a revised set of standards and
new review of the Applicant be made.

The law office received the DES on May 21, 1982.
The Staff states the DES was available in
April (22, 23?) 1982 and that 45 days are allowed
for public comment (June 6). The April availability
date does not correspond with the cover date-May 1982.
Furthermore actual notice did not occur until late
May. A July 6 deadline for comments is not justified.

Table S-3 was not evaluated correctly as noted above.
Construction should stop while the NRC revised Table S-3,
and the Applicant complies with the revised Table.SIPL- -37

Sf:pj..

6. a.

b. The continuous chlorine proposal should also generate
a specific proposal for continuous chlorine monitoring
as discussed above.

c. Add--and the applicant shall cease operations while the
problem is analyzed.
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Un~ted States
Department of

; Agriculture

Soil
Conservation
Service

Box G
Durham, New Hampshire 03824

July 1, 1982

Mr. Lou~i I, Wheele•r, Project.Manager
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Mr. Wheeler:

We reviewed the Draft Environmental Statement Related to the Operation
of Seabrook Station (May 1982) in regards to items within the expertise
of the Soil Conservation Service. All items within our area of expertise
are adequately addressed.

We did find the conservative 100-year flood estimate of 10 ft. mean sea
level to be consistent with our flood hazard analysis for Hampton. It
has a 100-yr. frequency storm elevation of 8 to 9 ft. M.S.L.

I
Drh3

I
Sincerely,

Richard L. Porter
State Conservationist

cc: Peter C. Myers, Chief, SCS, Washington, DC

'c c. ý

P20708OO a2 820701'DR ADOCK 0500044:3
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United States Department of the Interior
OFFICE OF THE SECRETARY

WASHINGTON, D.C. 20240

JUL 1 1982

Frank J. Miroglia, Chief
Licensing Branch No. 3
Division of Licensing
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Mr. Miraglia:

Di - 1.

I

We have reviewed the draft environmental impact statement related to the operation of

the Seabrook Station, Units I and 2, Rockingham County, New Hampshire and find it

adequately analyzes the impacts of the proposal from our jurisdiction and expertise. The

opportunity to review this document is appreciated.

Sincerely,

'" Bruce Blanchard, Director
Environmental Project Review

8207080246 620701
PDR ADOCK 05000443
D PDR
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Advisory
Council On
Historic
Preservation

1522 K Street. NW
washington. DC 20005

July 2, 1982

Mr. Louis L. Wheeler
Project Manager
Office of Nuclear Reactor Regulation
Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Mr. Wheeler:

The Council has reviewed your draft environmental impact statement for A '-
issuance of operating licenses for the Seabrook Station in Seabrook, New
Hampshire, circulated for comment pursuant to Section 102(2)(c) of the
National Environmental Policy Act. We note that page 4-29 of the draft
environmental impact statement states that two historic districts potentially
eligible for inclusion in the National Register of Historic Places
". .. are along the path of the approved transmission corridor." We
have been informed that, specifically, the Hilltop and Jewelltown Historic
Districts, each of which have both archeological and historical significance,
will be physically and visually affected by the undertaking.

Circulation of a draft environmental impact statement does not fulfill
your responsibilities under Section 106 of the National Historic Preservation
Act of 1966, as amended (16 U.S.C. Sec. 470(f)).

Prior to the approval of the expenditure of any Federal funds or prior
to the granting of any license, permit, or other approval for an undertaking,
Federal agencies must afford the Council an opportunity to comment on
the effect of the undertaking on properties included in or eligible for
inclusion in the National Register of Historic Places in accordance with
the Council's regulations, "Protection of Historic and Cultural Properties"
(36 CFR Part 800) (enclosed). Until these requirements are met, the
Council considers the draft environmental statement incomplete in its
treartent of historical, archeological, architectural, and cultural
resources. You should obtain the Council's substantive comments through
the process outlined in 36 CPR Sec. 800.9. These comments should then

8207070132 820702
PDR ADOCK 00OO -443
D PDR A-105
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be incorporated into any subsequent documents prepared to meet requirements-
under the National Environmental Policy Act. Kate M. Perry may be
contacted at 254-3495 for further assistance.

SI~erely,

J=d E. Tannenbaum
Chi, Eastern Division of

Project Review

Enclosure
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TUESDAY, JANUARY 30, 1979
PART IV

ADVISORY COUNCIL
ON HISTORIC

PRESERVATION

PROTECTION OF
HISTORIC AND CULTURAL

PROPERTIES
Final Amendments
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Title 36--Parks, Forests, and Public
Property

CHAPTER VIII-ADVISORY COUNCIL
ON HISTORIC PRESERVATION

PART 800-PROTECTION OF HISTOR-
IC AND CULTURAL PROPERTIES

Amendments to Existing Regulations

AGENCY: Advisory Council on Histor-
ic Preservation.
ACTION: Final amendments to regu-
lations.
SUMMARY: These regulations imple-
ment Section 106 of the National His-
toric Preservation Act 1966, as amend-
ed (16 U.S.C. 470), and two Presiden-
tial directives issued pursuant to Sec-
tion 106-Executive Order 11593, May
13, 1971, "Protection and Enhance-
ment of the Cultural Environment"
(36 FR 8921, 16 U.S.C. 470), and the
President's Memorandum on Environ-
mental Quality and Water Resources
Management, July,12, 1978. The regu-
lations have been amended to reflect
changes and additions to the Council's
authorities, as well as experience
gained in working with the process
since the last publication of regula-
tions in 1974. These amendments are
intended to expedite and clarify the
commenting process required by Sec-
tion 106 of the National Historic Pres-
ervation Act.
EFFECTIVE DATE: March 1, 1979.
FOR FURTHER INFORMATION
CONTACT:

John M. Fowler, Acting General
Counsel, Advisory Council on Histor-
ic Preservation, 1522 K Street, NW,
Washington, D.C. 20005, 202-254-
3967.

SUPPLEMENTARY INFORMATION:

BACKGROUND

The Advisory Council on Historic
Preservation is publishing these final
amendments to its existing regulations
to implement Section 106 of the Na-
tional Historic Preservation Act, as
amended (16 U.S.C. 470f). The purpose
of Section 106 is to protect properties
included in or eligible for inclusion in
the National Register of Historic
Places through review and comment
by the Council on Federal undertak-
ings that affect such properties. Prop-
erties are listed on the National Regis-
ter or declared eligible for listing by
the Secretary of the Interior. As im-
plemented through these regulations,
the Section 106 process is a public in-
terest process in which the Federal
agency proposing an undertaking, the
State Historic Preservation Officer,

RULES AND REGULATIONS

the Council, and interested organiza-
tions and individuals participate. The
process is designed to assure that al-
ternatives to avoid or mitigate an ad-
verse effect on a National Register or
eligible property are adequately con-
sidered in the planning processes. The
regulations are binding on all Federal
agencies and specify the manner in
which the Council will render its com-
ments to Federal agencies when their
undertakings affect properties includ-
ed in or eligible for inclusion in the
National Register of Historic Places.
To facilitate processing of the large
volume of cases submitted for Council
comment each year, the regulations
provide for agency consultation with
the Council staff and State Historic
Preservation Officers to reduce the
number of undertakings that require
consideration by the full Council.

The purpose of the present amend-
ments is to reduce procedural delay,
encourage agencies to develop internal
regulations to comply with the re-
quirements of the Act and these regu-
lations, to clarify the process since the
last publication of the Council's regu-
lations in 1974, and to implement the
directives in the President's Memoran-
dum on Environmental Quality and
Water Resources Management.

In-late 1977, the Council staff began
a reassessment of the existing regula-
tions codified in 1974 in 36 CFR Part
800, in an effort to determine what
changes, clarifications, or modifica-
tions were necessary. In July of 1978,
the President issued the Memorandum
on Environmental Quality and Water
Resources Management which direct-
ed the Chairman of the Council to
review and promulgate regulations im-
plementing the Act and the Memoran-
dum by March I, 1979. Accordingly,
the existing regulations were amended
to reflect changes in statutory author-
ity, experience gained in implementing
the procedures since 1974, and to meet
the demands of the President's Memo-
randum.

The Council published proposed
amendments to the existing regula-
tions in the imDERuL Ruxusam on Oc-
tober 30, 1978, and invited public com-
ment for a 30 day period. A number of
Federal agencies and others requested
extension of the comment period. On
November 28, 1978, the Council pub-
lished notice in the FEDERAL REGISTER
extending the comment period for an
additional thirty days until December
29, 1978, providing for a 60 day com-
ment period in total. A public briefing
for interested agencies, organizations,
and individuals on the proposed
amendments was held on December
11, 1978. Council staff also actively co-
operated with the Secretary of the In-
terior's Water Policy Implementation
Task Force on Environmental Stat-
utes. The Task Force was convened in

response to the directives contained lrI
the President's Memorandum. Thl

Task Force was charged with reviewW
ing the draft regulations and informal-
ly offering comments to the Council
on whether the regulations comply
with the directive.

Pursuant to the President's Memo-
randum, agencies with consultation re-
sponsibilities under the Act must de-
velop regulations to be approved by
the Chairman of the Council in re-
sponse to these regulations. Such
agencies must publish regulations no
later than three months after the ef-
fective date of these regulations.
Other agencies may choose to adopt
counterpart regulations specifically
tailored to their particular program
needs as stipulated in these regula-
tions.

These regulations issued pursuant to
16 U.S.C. 470s were adopted by unani-
mous vote of the full Council in open
session on January 17, 1979. As direct-
ed by the President, the amended reg-
ulations will be effective March 1,
1979.

SUMMARY OF MAJOR CHAGES

The flow of the commenting process
established by the 1974 regulations re-
mains basically unchanged in the pres-
ent amendments. However, the regula-
tions have been renumbered and rear-
ranged from the 1974 publication for
greater clarity. The following majorW
changes have been made in the regula-
tions:

1. Section 800.4(a) has been substan-
tially revised to provide further guid-
ance to Federal agencies on the identi-
fication of National Register and eligi-
ble properties.

2. A new § 800.5 has been added to
define the responsibilities of State His-
toric Preservation Officers in the com-
menting process.

3. Section 800.6(d) authorizes the
Chairman to appoint a panel of five
members of the Council to consider
undertakings in lieu of consideration
by the full Council.

4. A new § 800.7 has been added deal-
ing with resources discovered during
construction.

5. A new § 800.8 has been added deal-
ing with Programmatic Memoranda of
Agreement allowing an agency to
obtain the Council's comments for a
particular program or class of under-
takings that would otherwise require
numerous individual requests for com-
ments.

6. Section 800.9 revises the original
section dealing with the 'National En-
vironmental Policy Act to reflect new'
Council on Environmental Quality
regulations.

7. A new § 800.11 has been added to
authorize counterpart regulations per-
mitting agencies to develop regula-
tions which, if approved by the Chair-
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Dian. may be used to meet certain re-
quirements of these regulations.

8. A new §800.15 has been added
dealing with public participation in
the Section 106 review process.

9. A new § 800.14 has been added on
Supplementary Guidance. The Sup-
plementary Guidelines included in the
proposed amendments have been de-
leted. Supplementary Guidelines I1
and IV have been included in § 800.13.

10. Throughout the amended regula-
tions, time limits have been estab-
lished to expedite the process while
encouraging maximum public partici-
pation.

COMMENTS AND THE COUNCIL'S

RESPONSE

The Council received 128 comments
prior to the close of the comment
period on December 29. 1978. An addi-
tional 16 comments were received be-
tween December 30, 1978, and the
Council meeting on January 17 and 18,
1979. All comments were submitted to
the Council members for review prior
to the meeting. Comments were re-
ceived from 32 Federal agencies. 27
State Historic Preservation Officers,
33 State or local governments, and 52
private organizations or individuals,
and one US Senator.

SECTION 800.1 PuRuosE AND
AUTHORITIES

The section was slightly reworded in
response to several suggestions to
make the language closer to that of
the Act and Executive Order. A sec-
tion was added summarizing the Presi-
dent's Memorandum on Environmen-
tal Quality and Water Resoiirces Man-
agement.

Szcrior 800.2 DEFLIITIONS

Section 800.2(c) was clarified in re-
sponse to several agency comments
that the scope of the term "undertak-
Ing" was too broad and unclear. Of
particular concern was the inclusion of
activities proposed by Federal agencies
for Congressional authorization or ap-
propriation. This definition is not to
be construed as requiring general pro-
gram authorization and program ap-
propriation requests to be reviewed
under these regulations. The purpose
is to ensure proper and timely consid-
eration of specific activities that will
have significant impacts on National
Register or eligible properties and that
provide limited opportunity after Con-
gressional action to consider alterna-
tives to avoid or mitigate these im-
pacts. Such activities are usually
major Federal construction projects
that are proposed for Congressional
approval at a specific site or with spe-
cific design features, such as a dam.
Section 106 review would be appropri-
ate prior to authorization or, in the
case of projects authorized without

prior Section 106 compliance, during
the agencys formulation of a budget
request to be submifted to the Office
of Management and Budget. In either
event agencies should complete their
Section 106 responsibilities prior to
making submissions to the Office of
Management and Budget- Agencies
will comply with the requirements of
OMB Circular A-10, which concerns
budget confidentiality.

Authorizations for programs that
will have uniform adverse effects on
National Register or eligible proper-
ties and where the legislative terms of
authorization may severely limit the
opportunity to avoid or mitigate ad-
verse effects on a case by case basis
are also included. An example would
be the recent Special Bridge Replace-
ment Program, which, in its original
form, prohibited the use of funds for
anything but replacement of unsafe
bridges. The result was that alterna-
tives such as rehabilitation were fore-
closed when a particular National Reg-
ister or eligible bridge was proposed
for replacement. When seeking Coun-
cil comments on such a program agen-
cies should follow the provisions of
* 800.8, "Programmatic Memorandum
of Agreement."

The definition of eligible property
contained in § 800.2(f) has been rewrit-
ten to more closely reflect statutory
language and was changed in response
to a Federal member agency. Several
commenters were of the opinion that
the Council should review only those
undertakings affecting properties ac-
tually listed on the National Register.
Such a limitation is contrary to the
mandate of the National Historic Pres-
ervation Act, and was not adopted.

A definition of the area of the un-
dertaking's potential environmental
impact is contained in §800.2(o). Sev-
eral comments expressed concern
about the difficulty in defining this
term. The definition no longer in-
cludes reference to secondary effects
and is consistent with the definition
adopted by the Council on Environ-
mental Quality. This new section has
been modified since the draft amend-
ments by the addition of the require-
ment that the boundaries of such an
area are to be determined by the
Agency Official and the State Historic
Preservation Officer.

Section 800.2(p). Consulting Parties,
Is a new section. Many commenters ex-
pressed confusion as to who the par-
ties to the consultation process were.

SECTION 800.3 CRITERIA OF EFFECT AND

ADVERSE EFFECT

Section 800.3 was the subject of
many comments. The entire section
has been reworked for greater clarity.
A definition of direct and indirect ef-
fects has been added and the defini-
tion deliberately tracks that used by
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the Council on Environmental Quality
for purposes of the National Environ-
mental Poligy Act. The new language
of this section is now tied closely to
the National Register Criteria. One
commenter suggested that only signifi-e
cant effects be covered by these regu-
lations. This comment was not adopt-
ed because it is contrary to statutory
requirements.

SEcrioN 800.4 FEDERAL AGENCY
RIsPoNsiBxLITiEs

This section describes the means by
which a Federal agency should identi-
fy National Register or eligible proper-
ties and determine whether an under-
taking affects such properties and pro-
vides for coordination with the State
Historic Preservation Officers. A large
number of comments were received on
the entire section. Many Federal agen-
cies felt that further clarification of
the entire section was needed. In re-
sponse to these comments, the section
has been re-structured. The Council
has adopted a reasonable effort stand-
ard for Federal agencies to meet in
identifying National Register and eli-
gible properties. Federal agency re-
sponsibilities for determination of
effect are also set forth in this section.
The ultimate responsibility for compli-
ance with the regulations rests with
the Federal agency and cannot be del-
egated by it.

Section 800.4(a) has been altered in
response to numerous comments in-
cluding several from Federal agencies.
The section has been re-drafted to set
forth a logical sequence needed to
identify properties. Throughout the
process of identification, there should
be consultation between the Agency
Official and the State Historic Preser-
vation Officer. The section makes
clear that an agency can request the
Council's comments simultaneously
with a request for eligibility from the
Secretary of the Interior. The Council
believes that the reorganized section is
clearer and that it will allow agencies
to know in more precise terms what is
required to identify National Register
or eligible properties.

Section 800.4(b), Determination of
Effect, also received numerous com-
ments from Federal agencies and
others. The section on No Effect
(800.4(b)(1)) has been clarified con-
cerning how an objection can be made
and the manner in which the Execu-
tive Director will respond.

Section 800.4(c) concerning Determi-
nation of No Adverse Effect has been
clarified in response to several com-
ments. No Adverse Effect Determina-
tions must be made in consultation
with the appropriate State Historic
Preservation Officer and evidence of
contact with a State Hlstoric Preserva-
tion Officer must be included in the
documentation forwarded to the
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Council if the State Historic Preserva-
tion Officer does not respond to a re-
quest under the provisions of § 800.5.

Section 800.4(d) has been slightly al-
tered in response to several comments.
The transmittal of a Preliminary Case
Report will be the request for the
comments of the Council.

A new § 800.4(e) has been added pro-
viding that good faith consultation
would prevent an agency from pro-
ceeding with an undertaking until the
Council has provided its comments.
The section, while appearing in sub-
stantially the same form in several
sections in the draft amendments, is
now one section. It is included as one
section at the request of a Federal
agency member of the Council.

SECTION 800.5 STATE HISTORIC PRES-
ERVATION OFFICER RESPONSIBILITIES

Section 800.5, State Historic Preser-
vation Officer Responsibilities, is a
new section. The section establishes
deadlines for response on the part of
this official, after which the process
may continue if no response has been
received. Pursuant to a substantial
number of comments, however, lack of
response by the State Historic Preser-
vation Officer will no longer be
deemed concurrence, although the
review may still proceed. Several com-
menters suggested that the "shoulds"
used in this section be changed to
"shalis." The suggestion was rejected
because the Council lacks authority to
impose mandatory requirements on
these State officials.

SEcTroN 800.6 COUNCIL COMMENTS

This section concerns the manner in
which the Council will render its com-
ments. There were a substantial
number of comments on this section.
In response to these comments, nu-
merous changes were made to clear up
ambiguities and Take the Council's
commenting process more expeditious.

Section 800.6(a) concerns the
manner in which the Executive Direc-
tor will respond to an agency Determi-
nation-of No Adverse Effect. In re-
sponse to comment$, a specific time
limit has been placed on the Executive
Director's acceptance of adequate doc-
umentation and the time period for
review of such Determinations of No
Adverse Effect has been reduced from
the 45 days stipulated in the 1974 reg-
ulations to 30 days.

A new § 800.6(a)(2) provides that the
Executive Director may specify condi-
tions to remove an objection to a No
Adverse Effect Determination. Several
commenters suggested that the State
Historic Preservation Officer should
be included in this process. It is the in-
tention of the Council to include the
State Historic Preservation Officer
through the addition of a provision in
I 800.6(a)(2) which allows the Execu-
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tive Director to consult the State His-
toric Preservation Officer and other
interested parties.

Section 800.6(b) parallels the exist-
ing regulations. However, Several
changes have been made, Including
provisions for specific time limits
throughout the consultation process.
Although a number of cominenters
felt that parties in interest to an un-
dertaking should have the status of a
consulting party, these comments
were not adopted because the Council
does not believe that It can Impose
such a uniform requirement due to the
wide variety of agency programs: At
the request of several Federal agen-
cies, a lead agency provision is also in.
cluded in this section.

In response to comments,
§ 800.6(b)(3) has been changed to pro-
vide that the public information meet-
ing should be held near the site of the
undertaking.

A new § 800.6(b)(6) on acceptance of
adverse effect has been included. Pre-
viously, the Council equated accept-
ance of Adverse Effect with mitigation
measures such as recording of a struc-
ture that was being demolished. The
Council realizes that there are circum-
stances in which adverse effects on
National Register or eligible proper-
ties must be accepted in the public in-
terest. In such instances, the adverse
effect will be accepted, generally with
a proviso that a recording effort be
part of the agreement.

Section 800.6(b)(7) has been clarified
in response to comments. Any one of
the consulting parties may declare a
failure in the consultation process
upon written notice to the Executive
Director who is required to notify the
Chairman of the failure within 15
days.

Section 800.6(c)- concerning the
Memorandum of Agreement has been
rewritten in response to comments. An
Important change from the existing
regulations is an expedited method for
preparing the Memorandum of Agree-
ment. A Federal agency will prepare a
proposal, which together with the
written concurrence of the State His-
toric Preservation Officer can be
transmitted to the Executive Director
and incorporated into the Memoran-
dum of Agreement.

Many commenters agreed with the
Council that this would speed up the
process, but only if there were time
limits placed on the process for ratifi-
cation of an agreement. The Council
agreed and a limit of 10 days has been
imposed for transmittal of such
Memoranda to the Chairman.

A new § 800.6(c)(3) dealing with the
effect of a Memorandum of Agree-
ment has been added. This subsection
provides that if an agency fails to'
carry out the terms of the agreement
that the comments of the Council

must again be requested. Several corn
menters suggested that in such I
stances agencies should be adxno
ished that no further action on th',
undertaking should proceed until the
Council has commented. The Council
agrees and this section has been re-
vised accordingly.

In response to comments,
1 800.6(cX4) has been changed to pro-
vide that any signatory to the agree-
ment can request a change in the
terms. At the request of several com-
menters a new section has also been
added which requires the Agency Off I-
cial to provide a report on actions
taken to carry out the terms of the
agreement.

Section 800.6(d) dealing with Coun-
cil meetings has been revised in re-
sponse to comments. When the Chair-
man decides against consideration by
the Council of a proposed undertak-
ing, it can be scheduled if three mem-
bers of the Council object. The pro-
posed amendments would have re-
quired that a majority of the members
object. Numerous commentert felt
that such a large number was unrealis-
tic. A major change from the 1974 reg-
ulations is the provision for a panel of
members to consider an undertaking
on behalf of the full Council. Such a
panel would be composed of 5 mem-
bers, three non-Federal members and
two Federal members, neither of°AN&
whom represents the agency propos-
ing the undertaking. The Council be
lieves that this provision will serve to
both increase the number of cases re-
ferred for Council consideration and
to expedite those cases. Several Coun-
cil members felt that consideration of
an undertaking by a panel would not
be representative of the full range of
views provided by the entire Council
membership. After discussion at the
full Council meeting on January 17,
1979, It was agreed that panel consid-
eration of an undertaking may be ad-
vantageous in some situations. How-
ever, the Council felt that this provi-
sion should be re-examined in one
year to determine the effectiveness of
panel review of undertakings.

A number of comments were re-
ceived on the section dealing with the
review of a panel decision. Many com-
menters pointed out that an appeal of
a panel decision by any one of the par-
ties involved as proposed in the draft
amendments could actually delay the
process rather than speeding it up.
The Council agrees with this assess-
ment and the appeal provision has
been deleted. However, if an agency
determines not to follow the com-
ments of a panel after considering the
comments, It must provide notice to
the Chairman in order to provide OP-
portunity to have the matter consid-
ered by the full Council. Because of
the nature of panel consideration of
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an undertaking, the comments were
not adopted which suggested that no
consideration of an undertaking
beyond a panel was necessary.

In response to comments, time limits
for notice of Council meetings and
statements to the Council have been
extended to provide ample opportuni-
ty for public participation. Section
800.6(d)(5) has been changed to pro-
vide that the comments of the Council
will be issued within 15 days after a
meeting and that such comments will
be made available to interested par-
ties. including the State Historic Pres-
ervation Officer.

SECTION 800.7 RESOURCES DIsCOVERED
DURING CONSTRUCTION

This section was proposed as a addi-
tion to the 1974 regulations. As origi-
nally proposed, the section was intend-
ed to establish a limited time period
for the Council to provide its com-
ments to an agency when a resource
eligible for the National Register was
discovered during the actual construc-
tion of a project after an agency had
previously completed its Section 106
responsibilities. While there were sev-
eral unqualified endorsements, the
majority of the commenters felt that
the section as proposed would cause
undue project delays resulting'in addi-
tional costs. The section was substan-
tially rewritten in light of these com-
ments. The mandatory halt of con-
struction has been eliminated, al-
though the Council believes that good
faith consultation requires that an
agency make reasonable efforts to
avoid foreclosing options while the
Council's comments are being sought.
As drafted, § 800.7 applies only to
those resources discovered during con-
struction that meet the National Reg-
ister Criteria. Agencies that discover
National Register eligible properties
during construction are required to
comply with the provisions of the Ar-
cheological and Historic Preservation
Act of 1974. The Council Is adopting,
as the standard for Section 106 com-
pliance, mitigation acceptable to the
Secretary of the Interior under the
provisions of the Archeological and
Historic Preservation Act. Therefore,
an agency will be deemed to have met
its responsibilities to afford the Coun-
cil an opportunity to comment if it
complies with the provisions of the Ar-
cheological and Historic Preservation
Act, unless the Secretary determines
that certain aspects of the undertak-
ing warrant Council consideration. If
Council consideration is determined to
be necessary, a 30-day time limit has
been placed on the transmittal of com-
ments. The Council believes that this
provision will serve to reduce time
delays and effectively protect the re-
source.

SECTION 800.8 PROGRAMMATIC
MEMORANDUM OF AGREEMENT

This section was developed as a
means of allowing the Council to com-
ment on a particular program or class
of actions that would otherwise re-
quire multiple individual requests for
comments under the regulations. This
will expedite the review process and
eliminate individual reviews of under-
takings that are repetitive in nature.
For example, the Council has execut-
ed a programmatic agreement with
the National Park Service concerning
the Park planning system. Under the
terms of the agreement, individual ac-
tions taken to implement a master
plan for a particular park that has
previously been reviewed by the Coun-
cil will normally not be subjected to
further Council review.

A number of commenters suggested
that the process include the State His-
toric Preservation Officers in States
affected by such an agreement or the
National Conference of State Historic
Preservation Officers when the agree-
ment is nationwide in scope. The regu-
lations have been revised to specifical-
ly allow for such participation. Other
changes have been made in the section
to clarify ambiguities pointed out by a
number of commenters.

SECTION 800.9 COORDINATION WITH

THE NATIONAL ENVIRONMENTAL
POLICY ACT

This section sets forth the manner
in which the review conducted under
Section 106 should be coordinated
with that required by the National En-
vironmental PoJicy Act. This section
elaborates on § 800.2 of the 1974 regu-
lations and has been developed in con-
sultation with the staff of the Council
on Environmental Quality. It is the in-
tention of the two agencies to issue
joint supplementary guidance on this
subject in the near future. The pur-
pose of the section is to combine to
the maximum extent possible the in-
formation on resources, evaluation of
effects, and analysis of alternatives re-
quired by the separate -statutes. For
most projects, the Council's comments
should be requested during the prepa-
ration of the draft environmental
impact statement. Some commenters
noted several classes of Federal pro-
jects which cannot be coordinated in
this manner. The regulations have
been revised to specifically provide for
this situation. It is the Council's objec-
tive to provide its comments on an
agency undertaking that requires an
environmental impact statement in
time to be included in the final state-
ment. This should result in less paper-
work and reduce delays in fulfilling
agency environmental review responsi-
bilities by allowing a single document
to be used to meet the information re-
quirements of both statutes.

SECTION 800.10 COORDINATION WITH
THE PRESIDENT'S MEMORANDUM ON
ENVIRONMENTAL QUALITY AND WATER
RESOURCES MANAGEMENT

This section recapitulates the man-
dates contained in the Memorandum
to agencies with water resources re-
sponsibilities to develop regulations to
implement the Council's Section 106
regulations. A number of commenters
requested the Council to add require-
ments for -additional review of the re-
quired regulations and to develop
stringent standards for the regula-
tions. The Council will issue guidance
to agencies to develop such regula-
tions.

SECTION 800.11 COUNTERPART
REGULATIONS

This section has been revised to
allow Federal agencies greater flexibil-
ity in implementing the procedural re-
quirementz of these regulations. Sec-
tion 800.11 as proposed in the draft
amendments dealt briefly with the de-
velopment of agency procedures under
Section 1(3) of Executive Order 11593.
The revised section was developed
from suggestions received from several
Federal agencies. Under this section.
an agency may choose to develop
counterpart regulations that can be
tailored to meet the specific require-
ments of its planning and decision
making processes. Section 800.11
would permit agencies to develop
counterpart regulations for meeting
their responsibilities under Section
800.4. This section requires that the
regulations be jointly drafted with the
Executive Director and approved by
the Chairman and provides an oppor-
tunity for public participation.

SECTION 800.12 INVESTIGATION OF
THREATS TO NATIONAL REGISTER AND
ELIGIBLE PROPERTIES

This section deals with situations
where the Council has reason to be-
lieve that a Federal undertaking af-
fecting a National Register or eligible
property has not been reviewed in ac-
cordance with these regulations. Sev-
eral clarifications were made to this
section in response to specific com-
ments. Some Federal agencies ex-
pressed a desire that the Council use
discretion in investigating such
threats. The Council intends to do so.
Previously, these provisions were in-
cluded in § 800.13(b). In the draft of
the proposed amendments § 800.13(a)
included a provision for comment or
report on non-Federal undertakings.
This section has been deleted because
It is based on the Council's general ad-
visory authorities under Section 202 of
the Act and not on Section 106. The
Council will continue to exercise its
general advisory authority under Sec-
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tion 202 and will consider matters in
the public interest.

SECrION 800.13 REPORTS TO THE
COUNCIL

This section sets standards for infor-
mation that should be provided to the
Council to enable it to-make informed
comments on Federal undertakings.
Sections 800.13(a) and (b) were previ-
ously included in the Supplementary
Guidelines section. A large number of
commenters requested that these
standards for adequate documentation
be codified. The Council agrees with
these comments and believes that
codifying these sections will make the
requirements clear to all the consult-
ing parties and the public. Section
800.13(c) dealing with Reports for
Council Meetings includes a new sec-
tion prescribing the Secretary of the
Interior's Report. This section re-
quests the Secretary to verify existing
information on the historical or cul-
tural significance of a National Regis-
ter or eligible property and reflects
the current practice of the Council. A
number of commenters felt that the
section was not entirely clear concern-
ing how reports for Council meetings
should be coordinated. The section has
been re-drafted to respond to these
comments.

SECTION 800.14 SUPPLEMENTARY
GUIDANCE

This is a new section which provides
that the Executive Director may issue
further guidance to interpret certain
portions of the regulations.

SECTION 800.15 PUBLIC PARTICIPATION

This is a new section which is de-
signed to encourage public participa-
tion throughout the process estab-
lished by the regulations. A number of
comments urged that the regulations
contain more explicit direction con-
cerning the means of involving the
public. Several suggested that such
reference to public participation be in-
cluded in various specific sections. The
Council believes that a specific section
dealing with public participation will
best serve to fulfill the intended pur-
pose of involving the public. The
Council notes that its process is advi-
sory and does not constitute formal
administrative hearings. Therefore,
this section is intended for guidance
and is not to be construed as setting a
strict legal standard. For example, the
use of the word "notice" in subsection
(b) is not intended to be a formal legal
requirement, but rather a means of in-
forming the public of an opportunity
to participate in the process.

OTHER

The Supplementary Guidelines con-
tained in the publication of the draft
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amendments have been deleted. Sup-
plementary Guidelines II and IV have
been codified as part of § 800.13. Sup-
plementary Guideline I, the Criteria
of the National Register of Historic
Places, is contained in 36 CFR 60.6.
Supplementary Guideline III, Deter-
minations of No Effect and No Ad-
verse Effect for Archeological Re-
sources, will not be published at the
present time. The Council's Task
Force on Archeology will be consider-
ing this guideline and it will be revised
based upon recommendations of the
Task Force. This Guideline received
numerous comments and they have
been provided to the Task Force for
Its consideration.

CONCLUSION

The Council made a conscientious
effort to incorporate all valid com-
ments in these final amendments. As
noted, revisions have been made to the
regulations which we believe will serve
to make the Section 1"06 commenting
process an open and public process
that can be tailored to the needs of in-
dividual agencies. The Council believes
that the regulations set a clear stand-
ard for agencies to follow in meeting
their Section 106 responsibilities,
while being sufficiently flexible to re-
spond to the wide variety of agency
programs and needs.

The Council has determined that
these amendments are not significant
regulations within the meaning of Ex-
ecutive Order 12044 and consequently
do not require a regulatory analysis.
The purpose of these amendments is
to simplify existing regulations and to
clarify language in conformance with
the goals enunciated by Executive
Order 12044.

The Council has determnned that an
Environmental Impact Statement
under the National Environmental
Policy Act is not required.
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Part 800 is revised to read as set
forth below:

PART 800-PROTECTION OF HISTOR-
IC AND CULTURAL PROPERTIES

Sec.
800.1 Purpose and authorities.
800.2 Definitions.
800.3 Criteria of effect and advance effect.

Rrvxzw or IDiVIDUAL UNDERTAKINcs

800.4 Federal Agency Responsibilities.
800.5 State Historic Preservation Officer

Responsibilities.
800.6 Council comment&
800.7 Resources discovered during con-

struction.

F:MzAL PROGRAM COORDMNATION

800.8 Programmatic Memorandum of
Agreement.

800.9 Coordination with the National Envi-
ronmental Policy Act (42 U.S.C. 4321 et
seq.)

800.10 Coordination with the Presidential
Memorandum on environmental quality
and water resources management.

800.11 Counterpart regulations.

OTRM PRiowvsIONs

800.12 Investigation of threats to historic
properties.

800.13 Reports to the Council.
800.14 Supplementary guidance.
800.15 Public participation.

AumoRo : Pub. L 89-665, 80 Stat. 915
(16 U.S.C. 470). as amended, 84 Stat. 204
(1970), 87 Stat. 139 (1973). 90 Stat. 1320
(1976). 92 Stat. 3467 (1978); E.O. 11593. 3
CFR 1971 Comp, p. 154; President's Memo-
randum on Environmental Quality and
Water Resources Management, July 12,
1978.

1800.1 Purpose and authorities.

(a) The National Historic Preserva-
tion Act of 1966, as amended, estab-
lished the Advisory Council on Histor-
Ic Preservation as an independent
agency of the United States to advise
the President and the Congress on his-
toric preservation matters, recommend
measures to coordinate Federal histor-
ic preservation activities, and com-
ment on Federal actions affecting
properties included in or eligible for
inclusion in the National Register of
Historic Places. Its members are the
Secretary of the Interior, the Secre-
tary of Housing and Urban Develop-
ment, the Secretary of Commerce, the
Administrator of General Services, the
Secretary of the Treasury, the Attor-
ney General, the Secretary of Agricul-
ture, the Secretary of Transportation,
the Secretary of State, the Secretary
of Defense, the Secretary of Health,
Education, and Welfare, the Chairman
of the Council on Environmental
Quality, the Chairman of the Federal
Council on the Arts and Humanities,
the Architect of the Capitol. the Sec-
retary of the Smithsonian Institution,
the Chairman of the National Trust
for Historic Preservation, the Presi-
dent, of the National Conference of
State Historic Preservation Officers,
and 12 citizen members from outside
the Federal Government appointed
for five-year terms by the President on
the basis of their interest and experi-
ence in the matters to be considered
by the Council.

(b) Tl)e Council protects properties
of historical, architectural, archeologi-
cal, and cultural significance at the na-
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tional, State, and local level by review-
ing and commenting on Federal ac-
tions affecting National Register and
eligible properties in accordance with
the following authorities:

(1) Section 106 of the National His-
toric Preservation Act. Section 106 re-
quires that Federal agencies with
direct or indirect jurisdiction over a
Federal. federally assisted or federally
licensed undertaking afford the Coun-
cil a reasonable opportunity for com-
ment on such undertakings that affect
properties included in or eligible for
inclusion in the National Register of
Historic Places prior to the agency's
approval of any such undertaking.

(2) Section 1(3) of Executive Order
11593. May 13. 1971. "Protection and
Enhancement of the Cultural Environ-
ment." Section 1(3) requires that Fed-
eral agencies, in consultation with the
Council. institute procedures to assure
that their plans and programs contrib-
ute to the preservation and enhance-
ment of non-federally bwned historic
and cultural properties.

(3) Section 2(b) of Executive Order
11593, May 13, 1971, "Protection and
Enhancement of the Cultural Environ-
ment." Federal agencies are required
by Section 2(a) of the Executive Order
to locate, inventory, and nominate
properties under their. Jurisdiction or
control to the National Register. Until
such processes are complete, Federal
agencies must provide the Council an
opportunity to comment on proposals
for the transfer, sale, demolition, or
substantial alteration of federally
owned properties eligible for inclusion
in the National Register.

(4) The President's Memorandum on
Environmental Quality and Water Re-
sources Management. The Memoran-
dum directs the Council to Issue final
regulations under the National Histor-
ic Preservation Act by March 1, 1979,
and further directs Federal agencies
with water resource responsibilities
and programs to publish procedures
implementing the Act not later than
three months after promulgation of
final regulations by the Council. Fed-
eral agencies' procedures are to be re-
viewed and, if they are consistent with
the Council's regulations, approved by
the Council within 60 days and pub-
lished in final form.

1 800.2 Definitions.
As used in these regulations:
(a) "National Historic Preservation

Act" means Pub. L. 89-665, approved
October 15, 1966, an "Act to establish
a program for the preservation of ad-
ditional historic properties throughout
the Nation and for other purposes"
(80 Stat. 915. 16 U.S.C. 470. as amend-
ed; 8.4 Stat. 204 (1970). 87 Stat. 139
(1973). 90 Stat. 1320 (1976), 92 Stat.
3467 (1978)), hereinafter referred to as
"the Act."

(b) "Executive Order" means Execu-
tive Order 11593. May 13. 1971. "Pro-
tection and Enhancement of the Cul-
tural Environment" (36 FR 8921, 16
U.S.C. 470).

(c) "Undertaking" means any Feder-
al. federally assisted or federally It-
cetnsed action, activity, or program or
the approval, sanction, assistance, or
support of any non-Federal action, ac-
tivity, or program. Undertakings in-
clude new and continuing projects and
program activities (or elements of
such activities not previously consid-
ered under Section 106 or Executive
Order 11593) that are: (1) Directly un-
dertaken by Federal agencies; (2) sup-
ported in whole or in part through
Federal contracts, grants, subsidies,
loans, loan guarantees, or other forms
of direct and indirect funding assist-
ance; (3) carried out pursuant to a
Federal lease, permit, license, certifi-
cate, approval, or other form of enti-
tlement or permission; or. (4) proposed
by a Federal agency for Congressional
authorization or appropriation. Site-
specific undertakings affect areas and
properties that are capable of being
identified at the time of approval by
the Federal agency. Non-site-specific
undertakings have effects that can be
anticipated on National Register and
eligible properties but cannot be iden-
tified in terms of specific geographical
areas or properties at the time of Fed-
eral approval. Non-site-specific under-
takings include Federal approval of
State plans pursuant to Federal legis-
lation, development of comprehensive
or area-wide plans, agency recommen-
dations for legislation and the estab-
lishment or modification of regula-
tions and planning guidelines.

(d) "National Register" means the
National Register of Historic Places. It
is a register of districts, sites, build-
ingd, structures, and objects of nation-
al. State, or local significance in
American history, architecture, ar.
cheology, and culture that is expanded
and maintained by the Secretary of
the Interior under authority of section
2(b) of the Historic Sites Act of 1935
(49 Stat. 666, 16 U.S.C. 461) and Sec-
tion 101(a)(1) of the National Historic
Preservation Act implemented
through 36 CFR Part 60. The National
Register is published in its entirety in
the FEERAL REGISTER each year in
February. Addenda are usually pub-
lished on the first Tuesday of each
month.

(e) "National Register property"
means a district, site, building, struc-
ture, or object included in the Nation-
al Register.

(f) "Eligible property" means any
district, site, building, structure, or
object that meets the National Regis-
ter Criteria.

(g) "National Register Criteria"
means the criteria established by the
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Secretary of the Interior to evaluate
properties to determine whether they
are eligible for inclusion in the Nation-
al Register. (See 36 CFR 60.6.)

(h) "Decision" means the exercise of
or the opportunity to exercise discre-
tionary authority by a Federal agency
at any stage of an undertaking where
alterations might be made in the un-
dertaking to modify its impact upon
National Register and eligible proper-
ties.

(i) "Agency Official" means the head
of the Federal agency having responsi-
bility for the undertaking or a desig-
nee authorized to act for the Agency
Official.

(J) "Council" means the Advisory
Council on Historic Preservation as es-
tablished by Title II of the Act.

(k) "Chairman" means the Chair-
man of the Advisory Council on His-
toric Preservation or a member desig-
nated to act for the Chairman.

(1) "Executive Director" means the
Executive Director of the Advisory
Council on Historic Preservation as es-
tablished by Section 205 of the Act, or
a designee authorized to act for the
Executive Director.

(m) "State Historic Preservation Of-
ficer" means the official, who is re-
sponsible for administering the Act
within the State or jurisdiction. or a
designated representative authorized
to act for the State Historic Preserva-
tion Officer. These officers -are ap-
pointed pursuant to 36 CFR Part 61.2
by the Governors of the 50 States,
Guam, American Samoa, the Com-
monwealth of Puerto Rico, the Virgin
Islands, the Trust Territory of the Pa-
cific Islands, the Commonwealth of
the Mariana Islands, and the Mayor of
the District of Columbia.

(n) "Secretary" means the Secretary
of the Interior or a designee author-
ized to carry out the historic preserva-
tion responsibilities of the Secretary
under the Act, Executive Order 11593,
and related authorities.

(0) "Area of the undertaking's po-
tential environmental impact" means
that geographical area within which
direct and indirect effects generated
by the undertaking could reasonably
be expected to occur and thus cause a
change in the historical, architectural,
archeological, or cultural qualities pos-
sessed by a National Register or eligi-
ble property. The boundaries of such
area should be determined by the
Agency Official in consultation with
the State Historic Preservation Officer
as early as possible in the planning of
the undertaking.

(p) "Consulting parties" means the
Agency Official, the State Historic
Preservation Officer, and the Execu-
tive Director.
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800.3 Criteria of effect and adverse
effect

The following criteria shall be used
to determine whether an undertaking
has an effect or an adverse effect in
accordance with these regulations.

(a) Criteria of Effect. The effect of a
Federal, federally assisted or federally
licensed undertaking on a National
Register or eligible property is evalu-
ated in the context of the historical.
architectural, archeological, or cultur-
al signficance possessed by the proper-
ty. An undertaking shall be considered
to have an effect whenever any condi-
tion of the undertaking causes or may
cause any change, beneficial or ad-
verse, in the quality of the historical,
architectural, archeological, or cultur-
al characteristics that qualify the
property to meet the criteria of the
National Register. An effect occurs
when an undertaking changes the in-
tegrity of location, design, setting, ma-
terials, workmanship, feeling, or asso-
ciation of the property that contrib-
utes to its significance in accordance
with the National Register criteria. An
effect may be direct or indirect. Direct
effects are caused by the undertaking
and occur at the same time and place.
Indirect effects include those caused
by the undertaking that are later in
time or farther removed in distance,
but are still reasonably foreseeable.
Such effects may include changes in
the pattern of land use, population
density or growth rate that may affect
on properties of historical, architec-
tural, archeological, or cultural signifi-
cance.

(b) Criteria of Adverse Effect. Ad-
verse effects on National Register or
eligible properties may occur under
conditions which include but are not
limited to:

(1) Destruction or alteration of all or
part of a property.

(2) Isolation from or alteration of
the property's surrounding environ-
ment;

(3) Introduction of visual, audible, or
atmospheric elements that are out of
character with the property or alter
its setting.

(4) Neglect of a property resulting in
its deterioration or destruction.

(5) Transfer or sale Qf a property
without adequate conditions or restric-
tions regarding preservation, mainte-
nance, or use.

REVIEw OF INDIVIDUAL UNDERTAKINGS

§ 800.4 Federal Agency responsibilities.

As early as possible before an agency
makes a final decision concerning an
undertaking and in any event prior to
taking any action that would foreclose
alternatives or the Council's ability to
comment, the Agency Official shall
take the following steps to comply
with the requirements of Section 106

of the National Historic Preservation
Act and Section 2(b) of Executive
Order 11593. It is the primary respon-
sibility of each Agency Official re-
questing Council comments to conduct
the appropriate studies and to provide
the information necessary for an ade-
quate review of the effect a proposed
undertaking may have on a National
Register or eligible property, as well as
the information necessary for ade-
quate consideration of modifications
or alterations to the proposed under-
taking that could avoid, mitigate, or
minimize any adverse effects. It is the
responsibility of each Agency Official
requesting consultation with a State
Historic Preservation Officer under
this section to provide the information
that is necessary to make an informed
and reasonable evaluation of whether
a property meets National Register
criteria and to determine the effect of
a proposed undertaking on a National
Register or eligible property. Al-
though a Federal agency may require
non-Federal parties to undertake cer-
tain steps required by these regula-
tions as a prerequisite to Federal
action and may authorize non-Federal
participation under this section and in
the consultation process under Section
800.6 pursuant to approved counter-
part regulations, the ultimate respon-
sibility for compliance with these reg-
ulations remains with the Federal
agency and cannot be delegated by it.

(a) Identification of National Regis-
ter and Eligible Properties. It is the re-
sponsibility of each Federal agency to
identify or cause to be identified any
National Register or eligible property
that is located within the area of the
undertaking's potential environmental
Impact and that may be affected by
the undertaking.

(1) The Agency Official shall consult
the State Historic Preservation Offi-
cer, the published lists of National
Register and eligible properties, public
records, and other individuals or orga-
nizations with historical and cultural
expertise, as appropriate, to determine
what historic and cultural properties
are known to be within the area of the
undertaking's potential environmental
impact. The State Historic Preserva-
tion Officer should provide the
Agency Official with any information
available on known historic and cul-
tural properties identified in the area
(whether on the National Register or
not), information on any previous sur-
veys performed and an evaluation of
their quality, a recommendation as to
the need for a survey of historic and
cultural properties, and recommenda-
tions as to the type of survey and/or
survey methods should a survey be
recommended, and recommendations
on boundaries of such surveys.

(2) The Agency Official shall, after
due consideration of the information

obtained pursuant to § 800.4(aXl). de-
termine what further actions are nec-
essary to discharge the agency's af-j
firmative responsibilities to locate ani
identify eligible properties that are
within the area of the undertaking's
potential environmental impact and
that may be affected by the undertak-
ing. Such actions may include a pro-
fessional cultural resource survey of
the environmental impact area, or
parts of the area, if the area has not
previously been adequately surveyed.
The recommendations of the State
Historic Preservation Officer should
be followed in this mhatter.

(3) The Agency Official. In consulta-
tion with the State Historic Preserva-
tion Officer, shall apply the National
Register criteria to all properties that
may possess any historical, architec-
tural, archeological, or cultural value
located within the area of the under-
taking's potential environmental
impact. If either the Agency Official
or the State Historic Preservation Of-
ficer finds that a property meets the
National Register Criteria or a ques-
tion exists as to whether a property
meets the Criteria, the Agency Official
shall request a determination of ellgi-
bility from the Secretary of the Interi-
or in accordance with 36 CFR Part 63.
The opinion of the Secretary respect-
ing the eligibility of a property shall
be conclusive for the purposes of these
regulations. If the Agency Official and
the State Historic Preservation Officeri
agree that no identified propertyl

meets the Criteria, the Agency Official
shall document this finding and,
unless the Secretary has otherwise
made a determination of eligibility
under 36 CFR Part 63, may proceed
wvith the undertaking.

(4) The Agency Official shall cum-
plete the preceding steps prior to re-
questing the Council's comments pur-
suant to Section 800.4(b)-(d). The
Agency Official may, however, initiate
a request for the Council's comments
simultaneously with a request for a de-
termination of eligibility from the Sec-
retary when the Agency Official and
the State Historic Preservation Officer
agree that a property meets the Na-
tional Register Criteria. Before the
Council comp~letes action pursuant to
§ 800.6, theSecretary must find the
property eligible for inclusion in the
National Register.

(b) Determination of Effect. For
each National Register or eligible
property that is located within the
area of the undertaking's potential en-
vironmental impact, the Agency Offi-
cial, in consultation with the State
Historic Preservation Officer, shall
apply the Criteria of Effect,
(§ 800.3(a)). to determine whether -the
undertaking will have an effect upon
the historical, architectural archeo-
logical, or cultural characteristics Co

FEDERAL REGISTER, VOL 44, NO. 21-TUESDAY, JANUARY 30, 1979

A-114



the property that qualified it to meet
National Register Criteria.

(1) No Effect If the Agency Official.
In consultation with the State Historic
Preservation Officer. finds that the
undertaking will not affect these char-
acteristics, the undertaking may pro-
ceed. The Agency Official shall docu-
ment each Determination of No
Effect. which shall be -vailable for
public Inspection. If the State Historic
Preservation Officer objects or other
timely objection is made to the Execu-
tive Director to an Agency Official's
Determination of No Effect, the Ex-
ecutive Director may review the Deter-
mination and advise the Agency Offi-
cial. the State Historic Preservation
Officer and any objecting party of the
findings within 15 days.

(2) Effect determined. If the Agency
Official or the Executive Director
finds that the undertaking will have
an effect upon these characteristics.
the Agency Official. In consultation
with the State Historic Preservation
Officer, shall apply the Criteria of Ad-
verse Effect. set forth in section
800.3(b). to determine whether the
effect of the undertaking may be ad-
verse.

(c) Determinations of no adverse
effect If the Agency Official, in con-
sultation with the State Historic Pres-
ervation Officer. finds the effect on. the historical, architectural, archeo-
logical, or cultural characteristics of
the property not to be adverse, the
Agency Official shall forward ade-
quate documentation, (See 1 800.13(a))
of the Determination. including writ-
ten evidence of the views of the State
Historic Preservation Officer. to the
Executive Director for review in ac-
cordance with Section 800.6. If the
State Historic Preservation Officer
falls to respond to an Agency Official's
request as provided in Section 800.5.
the Agency Official shall include evi-
dence of having contacted the State
Historic Preservation Officer.

(d) Adverse effect deteimination. If
the Agency Official finds the effect on
the historical, architectural, archeo-
logical, or cultural characteristics of
the property to be *adverse, or if the
Executive Director does not accept an
Agency Official's Determination of No
Adverse Effect - pursuant to review
under Section 800.6.' the Agency Offi-
cial shall:

(11 Prepare and submit a Prelimi-
nary Case Report requesting the com-
ruents of the Council (See § 800.13(b)),

(2) Notify the State Historic Preser-
vation Officer of this request, and

(3) Proceed with the consultation
process set forth in 1800.6.

(e) Suspense of action. Until the
Council Issues its comments underO these regulations, good faith consulta-
tion shall preclude a Federal agency
from taking or sanctioning any action

RULES AND REGULATIONS

or making any irreversible or irretriev-
able commitment that could result in
an adverse effect on a National Regis-
ter or eligible property or that would
foreclose the consideration of modifi-
cations or alternatives to the proposed
undertaking that could avoid, miti-
gate, or minimize such adverse effects.

800.5 State Historic Preservation Officer
responsibilities.

(a) The State Historic Preservation
Officer should participate in the
review process -established by these
regulations whenever it concerns an
undertaking located within the State
Historic Preservation Officer's juris-
diction.

(b) Unless a longer time Is agreed to
by the Agency Official. the failure of a
State Historic Preservation Officer to
respond to an Ageny Official's request
for consultation under Section 800.4
within 30 days after receipt shall not
prohibit the Agency Official from pro-
ceeding with the review process under
these regulations.

(c) The State Historic Preservation
Officer, with the Agency Official and
the Executive Director. should partici-
pate in any consultation under
§ 800.6(b) and sign any Memorandum
of Agreement developed under
§ 800.6(c) of these irgulations. Failure
of a State Historic Preservation Offi-
cer to participate in a consultation
under §,800.6(b) or to sign a Memoran-
dum of Agreement as provided in
1 800.6(cX1) within 30 days of receipt
without notifying the Executive Direc-
tor and the Agency Official that the
State Historic Preservation Officer

, disagrees with the terms of the Agree-
ment shall not prohibit the Executive
Director and the Agency Official from
concluding the Agreement and having
It ratified by the Chairman in accord-
ance with § 800.6(c)(2).

9800.6 Council comments.
The following subsections specify

how the Council will respond to Feder-
al agency requests for the Council's
comments required to satisfy an agen-
cy's responsibilities under SectldffT 106
of the Act and Section 2(b) of the Ex-
ecutive Order.

(a) Response to determinations of no
adverse effect. (1) Upon receipt of a
Determination of No Adverse Effect
from an Agency Official, the Execu-
tive Director will review the Determi-
nation and supporting documentation.
Normally, the Executive Director will
concur without delay. If the documen-
tation is not adequate, the Executive
Director will so inform the Agency Of-
ficial within 15 days. Unless the Ex-
ecutive Director objects to the Deter-
mination within 30 days after receipt
of an adequately documented Deter-
mination, the Agency Official will be
considered to have satisfied the agen-

cy's responsibilities under Section 106
of the Act, Section 2(b) of the Execu-"
tive Order. and these regulations, and
may proceed with the undertaking.

(2) If the Executive Director objects
to a Determination of No Adverse
Effect. the Executive Director shall
specify the basis for the objection and
may specify conditions which will
eliminate the objection. As appropri-
ate, the Executive Director may con-
suit the Agency Official, the State
Historic Preservation Officer, and
other interested parties in specifying
conditions. If the Agency Official ac-
cepts the conditions in writing, the
conditions will be incorporated into
the agency's Determination and the
Executive Director's objection will be
withdrawn. The Agency Official then
will be considered to have satisfied the
agency's responsibilities under Section
106 of the Act. Section 2(b) of the Ex-
ecutive Order, and these regulations,
and may proceed with the undertak-
ing.

(3) If the Agency Official does not
accept the Executive Director's condi-
tions or if the Executive Director ob-
jects to a Determination of No Ad-
verse Effect without specifying condi-
tions that would remove the objection.
the Executive Director shall initlate
the consultation process pursuant to
9 800.6(b).

(b) Consultation Process. The
Agency Official, the State Historic
Preservation Officer, and the Execu-
tive Director'shall be the consulting
parties to consider feasible and pru-
dent alternatives to the undertaking
that could avoid, mitigate, or minimize
adverse effects on a National Register
or eligible property. When an under-
taking involves more than one Federal
agency, these agencies may. upon noti-
fication to the Executive Director. co-
ordinate their consultation responsi-
bilities through a single lead agency.
Grantees, permittees, licensees, or
other parties in interest, and repre-
sentatives of national, State, or local
units of government and public and
private organizations, may be invited
by the consulting parties to partici-
pate in the consultation process.

(1) Preliminary Case Report The
Agency Official shall provide copies of
the report to the consulting parties at
the initiation of the consultation and
make it readily available for public in-
spection.

(2) On-site inspection. At the re-
quest of any of the consulting parties,
the Agency Official shall conduct an
on-site inspection.

(3) Public Information Meeting. At
the request of any of the consulting
parties, the Executive Director shall
conduct ameeting open to the public.
where representatives of national.
State, or local units of government.
representatives of public or private or-
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ganizations, and Interested citizens
may receive information and express
their views on the undertaking, Its ef-
fects on the National Register or eligi-
ble property, and alternate courses of
action that could avoid, mitigate, or
minimize any adverse effects on such
properties. The Agency Official shall
provide adequate facilities for the
meeting nearthe site of the undertak-
ing and shall afford appropriate notice
to the public, generally at least 15
days in advance of the meeting.

(4) Consideration of Alternatives.
Upon review of the proposed under-
taking and after any on-site inspection
or public information meeting, the
consulting parties shall determine
whether there are feasible and pru-
dent alternatives to avoid the adverse
effects on National Register or eligible
property. If the consulting parties
cannot agree on an alternative to
avoid, they shall consult further to de-
termine if there are alternatives that
could satisfactorily mitigate the ad-
verse effects.

(5) Avoidance or Satisfactory Miti-
gation of Adverse Effect. If the con-
sulting parties agree upon a feasible
and prudent alternative to avoid or
satisfactorily mitigate the adverse ef-
fects of the undertaking on the Na-
tional Register or eligible property,
they shall execute a Memorandum of
Agreement in accordance with
§ 800.6(c) specifying how the undertak-
ing will proceed to avoid or mitigate
the adverse effect. I

(6) Acceptance of Adverse Effect. If
the consulting parties determine that
there are no feasible and prudent al-
ternatives that could avoid or satisfac-
torily mitigate the adverse effects and
agree that it is in the public interest to
proceed with the proposed undertak-
ing, they shall execute a Memoran-
dum of Agreement in accordance with
I 800.6(c) acknowledging this determi-
nation and specifying any recording,
salvage, or other measures to minimize
the adverse effects that shall be taken
before the undertaking proceeds.

(7) Failure to Agree. Upon the failure
of the consulting parties to agree upon
the terms for a Memorandum of
Agreement, or upon notice of such
failure by any of the consulting par-
ties to the Executive Director, the Ex-
ecutive Director shall notify the
Chairman within fifteen days and
shall -recommend whether or not the
matter should be scheduled for consid-
eration at a Council meeting. The
Agency Official and the State Historic
Preservation Officer shall be notified
in writing of the Executive Director's
recommendation.

(c) Memorandum of Agreement-(1)
Preparation of Memorandum of Agree-
ment. It shall be the responsibility of
the Executive Director to prepare
each Memorandum of Agreement re-
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quired under these regulations. Unless
otherwise requested by the Executive
Director, the Agency Official shall
prepare a proposal for inclusion in the
Agreement that details the actions
agreed upon by the consulting parties
to be taken to avoid, satisfactorily
mitigate, or accept the adverse effects
on the property. The State Historic
Preservation Officer's written concur-
rence shall be included in this propos-
al by the Agency Official. If the Ex-
ecutive Director determines that the
proposal represents the agreement of
the consulting parties, he shall within
10 days forward it as a Memorandum
of Agreement to the Chairman for
ratification pursuant to § 800.6(c)(2).
If the Executive Director determines
that the proposal does not adequately
represent the agreement reached by
the consulting parties, it may be re-
turned to the Agency Official, or a
Memorandum of Agreement revising
the proposal may be submitted to the
Agency Official and the State Historic
Preservation Officer. As appropriate
other parties in interest may be invit-
ed by 'the consulting parties to indi-
cate their concurrence with the pro-
posal or to be a signatory to the Agree-
ment.

(2) Review of Memorandum of Agree-
ment. Upon receipt of an executed
Memorandum of Agreement, the
Chairman shall institute a 30-day
review period. Unless the Chairman
notifies the Agency Official that the
matter has been placed on the agenda
for consideration at a Council meeting,
the Agreement shall become final
when ratified by the Chairman or
upon the expiration of the 30-day
review period with no action taken.
Copies will be provided to signatories
and notice of executed Memoranda of
Agreement shall be published In the
FiwERAL Rzsossm. The Memorandum
of Agreement should be included in
the final environmental impact state-
ment prepared pursuant to the Na-
tional Environmental Policy Act.

(3) Effect of Memorandum of Agree.
ment. Agreements duly executed in ac-
cordance with these regulations shall
constitute the comments of the Coun-
cil and shall evidence satisfaction of
the Federal agency's responsibilities
for the proposed undertaking under
Section 106 of the Act, Section 2(b) of
the Executive Order. and these regula-
tions. Failure to carry out the terms of
a Memorandum of Agreement requires
that the Federal agency again request
the Council's comments in accordance
with these regulations. In such in-
stances, until the Council issues its
comments under these regulations the
Agency Official shall not take or sanc-
tion any action or make any irrevers-
ible or irretrievable commitment that
could result in an adverse effect with
respect to National Register or eligible

properties covered by the Agreement
or that would foreclose the Council's
consideration of modifications or
ternatives to the proposed undertakl
ing that could avoid or mitigate the
adverse effect.

(4) Amendment of a Memorandum of
Agreement. If a signatory determines
that the terms of the Memorandum of
Agreement cannot be met or believes a
change is necessary, the signatory
shall immediately request the consult-
ing parties toconsider an amendment
of the Agreement. Amendments will
be executed in the same manner as the
original Agreement,

(5) Report on Memorandum of Agree-
ment. Within 90 days after carr ing
out the terms of the Agreement, he
Agency Official shall report to all sig-
natories on the actions taken.

(d) -Council Meetings. The Council
does not hold formal administrative
hearings to develop its comments
under these regulations. Reports and
statements will be presented to the
Council in open session in accordance
with a prearranged agenda. Regular
meetings of the Council generally
occur quarterly.

(1) Response to Recommendation for
Consideration at Council Meeting.
Upon receipt of a notice and recom-
mendation from the Executive Direc-
tor concerning consideration of a pro-
posed undertaking at a Council meet-
ing, the Chairman shall determined
within 15 days whether or not the =1
dertaking will be considered and shall
notify the Executive Director, the
Agency Official, and the State Historic
Preservation Officer of his decision.
The Agency Official shall and the
State Historic Preservation Officer
should provide such reports and Infor-
mation as may be required to assist
the Chairman in this determination.

If the Chairman decides against con-
sideration of the undertaking at a
Council meeting, a written summary
of the undertaking, any recommenda-
tions for action by the Federal agency,
and the decision shall be sent to each
member of the Council. The Chairman
shall also notify the Agency Official
and the State Historic Preservation
Officer and other parties in interest of
the decision. If three members of the
Council object within 10 days of the
Chairman's decision, the undertaking
shall be scheduled for consideration at
a Council meeting. Unless three mem-
bers of the Council object, the chair-
man shall notify the Agency Official,
the State Historic Preservation Offi-
cer, and other parties in interest in
writing that the undertaking may pro-
ceed. Such notice shall be evidence of
satisfaction of the Federal agency's re-
sponsibilities for the proposed under-
taking under Section 106 of the Act,
Section 2(b) of the Executive Order
dnd these regulations. 4
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(2) Decision to Consider the Under-
taking. When the Council will consid-
er an undertaking at a meeting, the
Chairman shahl either designate five
members as a panel to hear the matter
on behalf of the full Council. or sched-
ule the matter for consideration by
the full Council.

(I) A panel shall consist of three
non-Federal members, one as Chair-
man: and two Federal members, nei-
ther of whom shall represent the Fed-
eral agency Involved in the undertak-
ing. The panel shall meet to consider
the undertaking within 30 days of the
Chairman's decision unless the Agency
Official agrees to a longer time.

(it) The full Council will consider an
undertaking at the next regularly
scheduled meeting and no less than 60
days from the date of the Chairman's
decision. In exceptional cases the
Chairman may schedule the matter
for consideration at a special meeting
of the full Council to be held less than
60 days from the date of the decision.

(liD Prior to any panel or full Coun-
cli consideration of a matter, the
Chairman will notify the Agency Offi-
cial and the State Historic Preserva-
tion Officer, and other parties in inter-
est of the date on which the undertak-
ing will be considered. The Executive
Director, the Agency Official, and the
State Historic Preservation Officer
shall prepare reports in accordance
with § 800.13. Reports required from
the Agency Official and the State His-
toric Preservation Officer must be re-
ceived by the Executive Director at
least 21 days before any meeting. Fail-
ure by the Federal agency to submit
its report may result in postponement
of consideration of the undertaking.

(3) Meeting Notice Generally, 21
days notice of all meetings involving
Council review of undertakings in ac-
oordance with these regulations shall
be given by publication in the FEDERAL
RIGIsTER. In exceptional cases, no less
than 7 days notice shall be given by
publication in the FEDERAL REoxsa..

(4) Statements to the Council. An
agenda shall provide for oral state-
ments from the Executive Director,
the Agency Official; other parties in
Interest; the Secretary of the Interior,
the State Historic Preservation Offi-
cer; representatives of national, State,
or local units of government, and in-
terested public and private organiza-
Lions and individuals. Parties wishing
to make Oral remarks should notify
the Executive Director at least two
days in advance of the meeting. Par-
ties wishing to have their statements
distributed to Council members prior
to the meeting should send copies of
the statements to the Executive Direc-
tor at least 7 days in advance.
-45) Comments of the Council. The

written comments of the Council will
be issued within 15 days after a meet-

ing. Comments shall be made to the
head of the Federal agency requesting
comment or having responsibility for
the undertaking. Immediately after
the comments are made to the Federal
agency, the comments of the Council
will be forwarded to the President and
Congress as a special report under au-
thority of Section 202(b) of the Act
and a notice of availability will be pub-
lished in the FEDERAL REGISTER. The
comments of the Council shall be
available to the State Historic Preser-
vation Officer, other parties in inter-
est, and the public upon receipt of the
comments by the head of the Federal
Agency. The comments of the Council
should be included in the final envi-
ronmental impact statement prepared
pursuant to the National Environmen-
tal Policy Act.

(6) Review of Panel Decision. Upon
receipt of the panel's comments after
a meeting, the head of the Federal
agency shahl take these comments into
account in reaching a decision in
regard to the proposed undertaking. If
the agency determines not to follow
the panel's comments, the Agency Of-
ficial shall immediately provide writ-
ten notice of this decision to the Coun-
cil. The Chairman may convene a
meeting of the full Council to consider
the matter within 30 days of receipt of
such notice. In the interim period the
Agency Official shall not take or sanc-
tion any action or make any irrevers-
ible or irretrievable commitment that
could result in an adverse effect on
the National Register or eligible prop-
erty or that would foreclose the Coun-
cil's consideration of modifications or
alternatives to the proposed undertak-
ing that could avoid or mitigate the
adverse effect. If the Chairman de-
cides against consideration of the pro-
posed undertaking, the consulting par-
ties shall be immediately notified and
the undertaking may proceed.

(7) Agency Action in Response to
Council Comments. Upon receipt of
the Council's comments after a meet-
ing, the head of the Federal agency
shall take these comments into ac-
count In reaching a final decision in
regard to the proposed undertaking.
When a final decision regarding the
proposed undertaking is reached by
the Federal agency, the Agency Offi-
cial shall submit a written report to
the Council describing the actions
taken by the Federal Agency in re-
sponse to the Council's comments; the
actions taken by other parties pursu-
ant to the actions of the Federal
Agency;, and the effect that such ac-
tions will have on the affected Nation-
al Register or eligible property. Re-
ceipt of this Report by the Chairman
shall be evidence that the agency has
satisfied its responsibilities for the
proposed undertaking under Section
106 of the Act, Section 2(b) of the Ex-

ecutive Order and these regulations.
The Council may issue a final report
to the President and Congress under
authority of Section 202(b) of the Act
describing the actions taken by the
agency In response to the Council's
comments including recommendations
for changes In Federal policy and pro-
grams, as appropriate:

(8) Continuing Review Jurisdiction.
When the Counjil has met and com-
mented upon an randertaking that will
require subsequent site-specific under-
takings by a Federal agency, the
Council's comment extends only to the
undertaking as reviewed. The Agency
Official shall ensure that subsequent
actions related to the undertaking
that have not been considered by the
Council will be submitted to the Coun-
cil for review in accordance with these
regulations.

§ 800.7 Resources discovered during con-
struction.

(a) Federal Agency Responsibilities.
If a Federal agency has previously met
its responsibilities for Identified Na-
tional Register and eligible properties
under Section 106 of the Act, Section
2(b) of the Executive Order, these reg-
ulations, and the National Environ-
mental Policy Act (42 U.S.C. 4321 et
seq.), and an Agency Official finds or
is notified after contruction has start-
ed that an undertaking will have an
effect on a previously unidentified Na-
tional Register or eligible property,
the Federal agency may fulfill its re-
sponsibilities under Section 106 of the
Act, Section 2(b) of the Executive
Order, and these regulations, by com-
plying with the requirements of the
Archeological and Historic Preserva-
tion Act (16 U.S.C. 469(a)) as imple-
mented by the Secretary, unless the
Secretary determines that the signifi-
cance of the property, the effect, and
any proposed mitigation actions war-
rant Council consideration. If the Sec-
retary determines the Council's com-
ments are warranted, the Agency Offi-
cial shall request the comments of the
Council.

(b) Council Comments. Within 30
days of receipt of a request for com-
ments from an Agency Official under
this section, the Executive Director,
with the concurrence of the Chair-
man, shall transmit comments on
behalf of the Council to the Agency
Official or the Chairman shall con-
vene a meeting of the Council pursu-
ant to § 800.6.

FkbERAL PROGRAM CoORDINATION

§800.8 Programmatic Memoranda of
Agreement.

(a) Application. At the request of an
Agency Official, the Council will con-
sider execution of a Programmatic
Memorandum of Agreement to fulfill
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an agency's responsibilities under Sec-
tion 106 of the Act and Section 2(b) of
the Executive Order for a particular
program or class of undertakings that
would otherwise require numerous in-
dividual requests for comments under
these regulations. Within 30 days after
the request, the Executive Director
will notify the agency official whether
a Programmatic Memoranda of Agree-
ment may be used. Generally, Pro-
grammatic Memorandum of Agree-
ment may be used in the following
types of situations:

(1) Non-site-specific undertakings,
including Federal approval of State
plans pursuant to Federal legislation.
development of comprehensive or
area-wide plans, agency recommenda-
tions for legislation, and the establish-
ment or modification of regulations
and planning guidelines.

(2) Undertakings that are repetitive
in nature and have essentially the
same effect on National Register or
eligible properties.

(3) Programs that are designed to
further the preservation and enhance-
ment of National Register or eligible
properties.

(4) Programs with statutory time
limits for project application and ap-
proval that would not permit compli-
ance with these regulations in the
normal manner.

(b) Consultation Process. Upon de-
termination by the Executive Director
that a Programmatic Memorandum of
Agreement is appropriate, the Agency
Official and the Executive Director
shall consult to develop a Program-
matic Memorandum of Agreement.
When the Agreement will affect a par-
ticular State or States, the appropri-
ate State Historic Preservation Officer
may be a party to the consultation.
When the Agreement involves issues
national in scope, the President of the
National Conference of State Historic
Preservation Officers or a designated
representative may be a party to the
consultation. The Executive Director
may invite other parties, including
other Federal agencies with responsi-
bilities which may be affected by the
A.greement, to participate in the con-
sultation and may hold a Public Infor-
mation Meeting (see § 800.6(b)(3)) on
the proposed Agreement.

(c) Preparation of the Agreement. It
shall be the responsibility of the Ex-
ecutive Director to prepare each
Agreement. At least 30 days before ex-
ecuting an Agreement, the Council
shall publish notice of the proposed
Agreement in the FEDERAL REGISTER
inviting . comments from Federal, .
State, and local agencies and the
public. The Council will make copies
available to interested parties and to
appropriate A-95 clearinghouses.

(d) Execution of the Agreement.
After consideration of comments re-
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ceived and completion of any neces-
sary revisions, the Executive Director,
the Agency Official, and other parties,
if appropriate, shall sign the Agree-
ment and it shall be sent to the Chair-
man for ratification.

(e) Chairman's Review. Upon receipt
of a signed Agreement, the Chairman
shall review the Agreement and within
30 days shall take one of the following
actions:

(1) Ratify the Agreement, at which
time it will take effect.

(2) Submit the Agreement to the full
Council for approval.

(3) Disapprove the Agreement.
(f) Effect of the Agreement An ap-

proved Programmatic Memorandum
of Agreement shall constitute the
comments of the Council on all indi-
vidual undertakings carried out pursu-
ant to the terms of the Agreement
and, unless otherwise provided by the
Agreement, shall satisfy the agency's
responsibilities under Section 106 of
the Act, Section 2(b) of the Executive
Order, and these regulations for all
undertakings carried out in accord-
ance with the Agreement.

(g) Notice. Notice of an approved
Programmatic Agreement shall be
published by the Council in the FEDER-
AL REGISTER. Copies shall be distribut-
ed through appropriate A-95 clearing-
houses and the consulting parties
shall make copies readily available to
the public. The Programmatic Memo-
randum of Agreement should be in-
cluded in the final environmental
impact statement prepared pursuant
to the National Environmental Policy
Act.

(h) Term. Unless otherwise provided
by the Agreement, duly executed Pro-
grammatic Memorandum of Agree-
ment shall remain in effect until re-
voked by any one of the signatories.
The Agency Official shall submit a
report annually to the Executive Di-
rector and other signatories on all ac-
tions taken pursuant to the Agree-
ment, including any recommendations
for modification or termination of the
Agreement. The Executive Director
and other signatories shall review the
report and determine whether modifi-
cation or termination of the Agree-
ment is appropriate.

§ 800.9 Coordination With Agency Re-
quirements Under the National Envi-
ronmental Policy Act (42 U.S.C. 4321 et
seq.).

Section 101(b)(4) of the National En-
vironmental Policy Act (NEPA) de-
clares that one objective of national
environmental policy is to "preserve
important historic, cultural, and natu-
ral aspects of our national heritage
and maintain. wherever possible, an
environment which supports diversity
and variety of individual choice." In
order to meet this objective, Federal

agencies should coordinate NEPA
compliance with the separate responsi-
bilitles of the National Historic Preser)
vation Act.and Executive Order 11593
to ensure that histohc and cultural
properties are given proper considera-
tion in the preparation of environmen-
tal assessments and environmental
impact statements. Agency obligations
pursuant to the National Historic
Preservation Act and Executive Order
11593 are independent from NEPA re-
quirements and must be complied with
even when an environmental impact
statement is not required. Agencies
should also be aware that the thresh-
old for compliance with Section 106
and the Executive Order is less than
that for preparation of an environ-
mental impact statement. The former
applies to any Federal. federally assist-
ed or federally licensed undertaking
having an effect on a National Regis-
ter or eligible property, while the
latter extends only to major Federal
actions signIficantly affecting the
human environment. Where both
NEPA and the Act or Executive Order
are applicable, the Council on Envi-
ronmental Quality, in its National En-
vironmental Policy Act-Regulations
(40 CFR 1502.25), directs that draft
environmental impact statements pre-
pared under Section 102(2)(C) of
NEPA shall, to the fullest extent pos-
sible, be prepared with and fntegrated
with other environmental impact anal-
yses and related surveys and studies
required by other authorities-such as
the National Historic Preservation Act
and Executive Order 11593. Prepara-
tion of a draft environmental impact
statement may fulfill the require-
ments for reports and documentation
under these authorities.

Circulation of the statement for
comment pursuant to Section
102(2)(C) of NEPA shall constitute a
request for' Council comments under
Section 800.4 of these regulations if
Federal agencies so request in cover
letters circulated with draft environ-
mental impact statements. To coordi-
nate the independent responsibilities
of the Act and NEPA, Federal agen-
cies should undertake compliance with
these regulations whenever National
Register or eligible properties may be
affected by an undertaking. The fol-
lowing subsections indicate the appro-
priate means of coordinating the sub-
stance and timing of agency compli-
ance with NEPA, Section 106, and Sec-
tion 2(b). The Council will review
agency environmental impact state-
ments in accordance with this section.
Adherence to these provisions will pro-
vide Federal agencies with an ade-
quate record of the consideration of
National Register and eligible proper-
ties during the planning process and
will facilitate the production of a
single document to meet the require-
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ments of NEPA. Section 106. Execu-
tive Order 11593. and these regula-
tions.

(a) It is normally intended that the
Section 106/Executive Order com-
menting period run concurrently with
the NEPA review proces. Initiation of
the considern-tion of historic and cul-
ural resources should coincide with
he initiation of other environmental

reviews. To the maximum extent pos-
sible. agencies should reflect the
status of compliance with Section 106.
the Executive Order. and these regula-
tions in all documents prepared under
NEPA (environmental assessments,
draft environmental impact state-
ments, and final environmental impact
statements) to provide the public with
the fullest and most complete infor-
mation available on effects on historic
and cultural resources and alternatives
to reduce those effects. If the com-
menting process under Section 106 and
the Executive Order is not completed
before the final environmental impact
statement is issued, as with undertak-
ings where subsequent design stage re-
views occur, agencies should include
the council's comments in any supple-
mental statement that is prepared
pursuant to NEPA.

(b) Federal agencies should Initiate
compliance with Section 106 of the
Act and the Executive Order in ac-
cordance with these regulations
during initial environmental assess-
ments that are undertaken to meet
the requirements of NEPA and agency
environmental procedures. In any
event, this should occur no later than
during the preparation of the draft en-
vironmental impact statement. Identi-
fication of National Register and eligi-
ble properties should be carried out in
accordance with 1800.4 of these regu-
lations. Potential effects should then
be evaluated in accordance with the
Criteria of Effect and Adverse Effect
in 1 800.3 of these regulations. The en-
vironmental assessment and the draft
environmental impact statement
should fully describe any National
Register or eligible properties within
the area of the undertaking's potential
environmental impact and the nature
of the undertaking's effect on them.

(c) If evaluation of the effect result-
ed in a Determination of No Effect or
No Adverse Effect under § 800.4, that
finding, along with supporting docu-
mentation. should be included or ref-
erenced in the environmental assess-
ment and the draft environmental
impact statement.

(d) If evaluation of the effect result-
ed in A Determination of Adverse
Effect, that finding and a copy of the
agency's request for the Council's
comments in accordance with

-1 800.4(d)(1) of these regulations
"should be included in or referenced in
the environmental assessment and the
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draft environmental impact statement.
Agencies should include all available
relevant information on National Reg-
lster and eligible properties, the ef-
fects of the undertaking and alterna-
tive courses of action so that the draft
environmental impact statement can
be submitted as the preliminary case
report under § 800.13(b) of these regu-
lations. In some instances, the Section
106/Executive Order commenting
process will be completed prior to issu-
ance of a draft environmental impact
statement. In that event, the com-
ments of the Council should be includ-
ed in the draft.

(e) Completion of the Council com-
menting process in accordance with
these regulations should precede issu-
ance of the - final environmental
impact statement. Comments of the
Council obtained pursuant to § 800.6
or § 800.8 of these regulations should
be incorporated into the final state-
ment.

(f) The Council, in its review of envi-
ronmental impact statements for un-
dertakings that affect National Regis-
ter or eligible properties, will look for
evidence of proper compliance with
Section 106 of the Act, Section 2(b) of
the Executive Order, and these regula-
tions. The Council's views on the agen-
cy's compliance with those authorities
will be included in its comments on en-
vironmental impact statements.

§800.10 Coordination with the Presiden-
tial Memorandum on Environmental
Quality and Water Resources Manage-
menL

Federal Agencies with water re-
sources responsibilities shall, not later
than three months after publication
of these regulations as finally adopted
in the FEDERAL REGISTER, publish pro-
cedures to implement these regula-
tions as required by the Presidential
Memorandum on Environmental Qual-
ity and Water Resources Management.
Each agency shall consult with the
Council while developing its proce-
dures and shall provide an opportuni-
ty for public review and comment on
their proposed regulations. Agency
procedures shall be effective when the
Chairman approves them as conform-
ing to the Presidential Memorandum
and these regulations. Agency proce-
dures must at a minimum include ac-
ceptable measures to prevent or miti-
gate losses of historic or cultural re-
sources and provisions to insure that
all projects not yet constructed will
comply with these regulations. Addi-
tionally, such procedures shall pre-
scribe a clear way to identify funding
for environmental mitigation in an
agency's appropriation requests. The
procedures shall be approved by the
Chairman within 60 days if they are
consistent with these regulations.
Once in effect they shall be filed with
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the Council and made readily available
to the public. Agencies are also en-
couraged to publish explanatory guid-
ance for the procedures.

1 800.11 Counterpart regulations.
Individual Federal agencies may, in

accordance with Section 1(3) of the
Executive Order, the President's
Memorandum on Environmental Qual-
ity and Water Resources Management,
and these regulations, choose to adopt
counterpart regulations related to
their specific programs and authorities
to assist in meeting their responsibil-
ities under Section 106 of the Act and
Section 2(b) of the Executive Order.

(a) Responsibilities of individual
Federal agencies pursuant to § 800.4
may be met by counterpart regula-
tions jointly drafted by that agency
and the Executive Director and ap-
proved by the Chairman. The Federal
agency shall provide ample opportuni-
ty for public participation in the devel-
opment of such counterpart regula-
tions, including publication in the FED-
EAL REGSTER as proposed and final
rule making with provision for A mini-
mum 60 day period for public com-
ment. Once in effect such counterpart
regulations may, as appropriate, su-
percede the requirements of §800.4.
The Federal agency shall file ap-
proved counterpart regulations with
the Council and shall make them read-
fly available to the public.

(b) Counterpart regulations may in-
clude:

(1) A definition of undertaking as it
applies to that agency's particular ac-
tivities and programs,

(2) Methods to identify National
Register and eligible properties for
each class of undertakings,

(3) Methods to evaluate effects on
National Register or eligible proper-
ties,

(4) Authorization for non-Federal
participation in the consultation proc-
ess, and

Standards, guidelines and other
measures to ensure avoidance or miti-
gation of adverse effects on National
Register and eligible properties for
each class of undertakings.

(c) To the maximum extent possible,
counterpart regulations developed
pursuant to this section should be in-
tergrated with agency regulations for
the National Environmental Policy
Act.

OTHER PROVISIONS

1800.12 Investigation of threats to Na-
tional Register and eligible properties.

(a) The Council is frequently advised
by State Historic Preservation Officers
and others of undertakings that
threaten National Register or eligible
properties and that appear to involve
a Federal agency. In order to protect
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these properties, the Executive Direc-
tor investigates these matters, general-
ly by writing to the Federal agency
that appears to be involved in the un-
dertaking. Federal agencies should re-
spond to these inquiries within 30
days. If there is Federal involvement
In the undertaking, the agency shall
fulfill Its responsibilities under these
regulations.

(b) The Council will exercise its au-
thority to comment to Federal agen-
cies under these regulations in certain
special situations even though written
notice that an undertaking will have
an adverse effect has not been re-
ceived.

1 800.13 Reports to the Council.
In order to meet responsibilities

under these regulations, the Council
prescribes that certain reports and
documents be made available to It.
The content of such reports is set
forth below. The purpose is to provide
sufficient information for the Council
to evaluate the significance of affected
National Register and eligible proper-
ties. understand the objectives and re-
quirements of the undertaking, assess
the effect In terms of the criteria spec-
ified in these regulations, and analyz6
the feasibility and prudence of alter-
natives. The Council further recog-
nizes that the Act requires that Na-
tional Register and eligible properties
should be preserved "as a living part
of our community life and develop-
ment," and considers those elements
in an undertaking that have relevance
beyond historical and cultural con-
cerns. To assist it in weighing the
public interest, the Council seeks in-
formation not only bearing upon phys-
ical, esthetic, or environmental effects
but also information concerning eco-
nomic, social, and other benefits or de-
triments that will result from the un-
dertaking. Agencies should consider
these reports in the context of their
compliance with the National Environ-
mental Policy Act and incorporate
their content in environmental assess-
ments, draft environmental impact
statements and final environmental
impact statements as specified in
§ 800.9.

(a) Documentation for Determina-
tion of No Adverse Effect. Adequate
documentation of a Determination of
No Adverse Effect pursuant to § 800.4
should include the following informa-
tion:

(1) A description of the agency's in-
volvement with the proposed under-
taking with citations of the agency's
program authority and applicable im-
plementing regulations, procedures.
and guidelines;

(2) A description of the proposed un-
dertaking including, as appropriate,
photographs, maps, drawings, and
specifications;
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(3) A list of National Register and
eligible properties that will be affected
by the undertaking, including a de-
scription of the property's physical ap-
pearance and significance;

(4) A brief statement explaining why
each of the Criteria of Adverse Effect
(See Section 800.3) was found inappli-
cable;

(5) Written views of the State His-
toric Preservation Officer concerning
the Determination of No Adverse
Effect, if available; and.

(6) An estimate of the cost of the un-
dertaking, identifying Federal and
non-Federal shares.

(b) Preliminary Case Reports. Pre-
liminary Case Reports should be sub-
mitted with a request for comments
pursuant to Section 800.4 and should
include the following Information:

(1) A description of the agency's in-
volvement with the proposed under-
taking with citations of the agency's
program authority and applicable im-
plementing regulations, procedures.
and guidelines;

(2) The status of this project in the
agency's approval process;

(3) The status of this project in the
agency's National Environmental
Policy Act compliance process and the
target date for completion of all envi-
ronmental responsibilities;

(4) A description of the proposed un-
dertaking including, as appropriate,
photographs, maps, drawings, and
specifications;

(5) A description of the National
Register or eligible properties affected
by the undertaking, including a de-
scription of the properties' physical
appearance and significance;

(6) A brief statement explaining why
any of the Criteria of Adverse Effect
(See § 800.3) apply;

(7) Written views of the State His-
toric Preservation Officer concerning
the effect on the property, if available;

(8) The views of other Federal agen-
cies, State and local governments, and
the other groups or individuals, when
known;

(9) A description and analysis of al-
ternatives that would avoid the ad-
verse effects:

(10) A description and analysis of al-
ternatives that would mitigate the ad-
verse effects; and,

(11) An estimate of the cost of the
undertaking, identifying Federal and
non-Federal shares;

(c) Reports for Council Meeting.
Consideration of an undertaking by
either the full Council or a panel pur-
suant to § 800.6 is based on reports
from the Executive Director, the
Agency Official, the Secretary of the
Interior, the State Historic Preserva-
tion Officer, and others. The reports
consist of the following:.

(1) Secretary of the Interior's Report.
The report from the Secretary shall

include a verification of the legal and
historical status of the property an/
an assessment of the historical. arch
tectural, archeological, or cultural sig
nificance of the property.

(2) Agency Official's Report. The
report from the Agency Offical re-
questing comments shall include a
general discussion and chronology of0
the proposed undertaking. an account
of the steps taken to comply with the
National Environmental Policy Act
(NEPA); any relevant supporting docu-
mentation in studies that the agency
has completed; an evaluation of the
effect of the undertaking upon the
property, with particular reference to
the impact on the historical, architec-
tural, archeological, and cultural
values; steps taken or proposed by the
agency to avoid or mitigate adverse ef-
fects of the undertaking. a thorough
discussion of alternate courses of
action; and an analysis comparing the
advantages resulting from the under-
taking with the disadvantages result-
ing from the adverse effects on Na-
tional Register or eligible propertles
The Agency Official shall arrange for
the submission and presentation of
any report by a grantee, permittee, li-
censee, or other party receiving Feder-
al assistance or approval to carry out
the undertaking.

(3) Other Federal Agency Report& A
report from any other Federal agency
involved in the undertaking or ar a
ed action that affects the property In
question, including a general descrip-
tion and chronology of that agency's
involvement and its relation to the un-
dertaking being considered by the
Council.

(4) State Historic Preservation Offi-
cer's Report. A report from the State
Historic Preservation Officer should
include an assessment of the signifi-
cance of the property within the State
preservation program; an evaluation of
the effect of the undertaking upon the
property and its specific components;
an evaluation of known alternate
courses of action; a discussion of pres-
ent or proposed participation of State
and local agencies or organizations in
preserving or assisting in preserving
the property; an indication of the sup-
port or opposition of units of govern-
ment and public and private agencies
and organizations within the State;
and the recommendation of the State
Historic Preservation Officer.

(5) Executive Director's Report. A
report from the Executive Director
shall include a description of the ac-
tions taken pursuant to these regula-
tions, an evaluation of the effect of
the undertaking on the property, a
review of any known alternate courses
of action, an analysis comparing the
advantages resulting from the under-a
taking with the disadvantages result.
ing from the adverse effects on Na.
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tional Register or eligible properties
and recommendations for Council
action.

(6) Other Reports. The Council will
consider other pertinent reports, state-
ments, correspondence, transcripts,
minutes, and documents received from
any and all parties, public or private.
Reports submitted pursuant to this
section should be received by the
Council at least 7 days prior to a
Council meeting.

§ 800.14 Supplementary Guidance.

The Executive Director may issue
further guidance to interpret these
regulations to assist Federal agencies
and State Historic Preservation Offi-
cers in meeting their responsibilities.
The guidelines are for informational
purposes only and will be published in
the FEDERAL REGisTE and will be read-
ily available to the public.

§ 800.15 Public.Participation.

The Council encourages maximum
publiC participation in the review proc-
ess under these regulations. The
Council, Federal agencies, and State
Historic Preservation Officers should
seek assistance from the public includ-
ing other Federal agencies, units of
local and State government, public
and private organizations, individuals
and federally recognized Indian tribes
in evaluating National Register and

eligible properties, determining effect,
and developing alternatives to avoid or
mitigate an adverse effect. The public
has considerable information available
that could assist Federal agencies, the
State Historic Preservation Officer
and the Council in meeting their re-
sponsibilities under these regulations.
The Council especially urges that Fed-
eral agencies make every effort to in-
volve grantees, permittees. licensees,
and other parties in interest in the
consultation process. To this end, the
Council, the Agency Official. and the
State Historic Preservation Officer
should:

(a) Make readily available, to the
extent possible, documents, materials,
and other Information and -data con-
cerning the undertaking and effects
on National Register and eligible prop-
erties that may be of interest to the
public. Such information should be
made available within the limits of the
Freedom of Information Act (5 U.S.C.
552) and need not necessarily include
information on budget, financial, per-
sonnel, and other proprietary matters
or the specific location of archeologi-
cal sites. Material to be made available
to the public by the agency and the
State Historic Preservation Officer
should be provided to the public at the
minimum cost permissible.

(b) Make the public aware of Public
Information Meetings (§ 800.6(b)(3)),

full or panel Council meetings
(§800.6(d)), and the availability of
other information related to the
review process under these regulations
such as a Determination of No Effect,
a Determination of No Adverse Effect,
a Memorandum of Agreement (See
§ 800.6(c)) or a Programmatic Memo-
randum of Agreemeht (See § 800.8).
The purpose of such notice is to
inform persons, agencies, and organi-
zations that may be interested or af-
fected by the proposed undertaking of
the opportunity to participate in the
review process under these regula-
tions. This may include:

(1) Mailing notice to those who have
requested it on an individual under-
taking or Programmatic Memorandum
of Agreement.

(2) Use of notice in local newspaper,
local media, and newsletters that may
be expected to reach potentially inter-
ested persons.

(3) Posting of notice on- and off-site
in the area where the undertaking is
proposed to be located.

(c) Solicit relevant information from
the public during the identification of
National Register and eligible proper-
ties. the evaluation of effects, and the
consideration of alternatives.

(d) Hold or sponsor public meetings
on proposed undertakings and make
diligent efforts to include the public.

[FR Doc. 79-3248 Filed 1-29-79; 8:45 am]
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OFFICE OF SELECTMEN
SOUTH HAMPTON. NEW HAMPSHIRE

July 2, 1982

U. S. Nuclear Regulatory Commission
Washington DC 20555
ATTN: Director Division of Licensing

Dear Sir:

As selectmen for the Town of South Hampton, New Hampshire, we would like
to take this opportunity to comment on the position of the Draft
Environmental Statement which states that overhead power transmission
lines would not have any unacceptable impact on the Town's historic area

5 ! !or environment. The proposed lines which will be suspended over 70 feet
above the ground are in direct violation of the towns zoning and
historic ordinances. Additionally, it is our understandig the support
towers and lines will be placed on 200 foot right-of-ways which will be
kept free of natural plant life through the use of defoliants.

South Hampton is one of the few small rural towns remaining in Southern
New Hampshire, and over the years its residents have made a concerted
effort to maintain its unique character. In 1972 the town established
specific zoning ordinances which forbid the erection of any structure in
excess of 32 feet. Clearly the poles and transmission line would not
receive zoning board approval and will destroy that which the town has
tried to safeguard. In 1974 the town established various historic areas
and at that time set up a historic commission to consider and approve
any new construction or modifications in or within a 1000 yards of a
designated area. The proposed route for the lines pass though one town
approved historic districts (Jeweltown) and adjacent to (within 1000
yards) and in clear view of two others; Hilltop and Highland Road.
These area are of significant importance to the Town of South Hampton
for the following reasons:

Jeweltown: Besides being one of the town's primary residential areas,

it also contains the Pow Wow River which is a major recreational
resource. The proposed lines cross the river and run directly through
the historic district.

Highland Road: This district also represents a major residential area
and includes many of the town's finer homes. Some of these homes date
back to the early 1700's. The proposed power line will be clearly
visable in this historic area.

The Hilltop: Hilltop is in the center of South Hampton and contains the
Town's hail, school and only church (all of these buildings are of
historic significance). As the name depicts, this area is on higher
ground and the power lines will be easily seen from both a northerly and
easterly direction.

8207130175 820702
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We find it hard to believe that apparantly no consideration has been
given to the effect the transmission lines will have in the Town of
South Hampton. Overall, approximately 20% of the town's residents will
directly view the power lines from their -homes. It is our understanding
that the Federal Power Commission has instructed public utilities to
make every effort to avoid historic sites, scenic or recreational area
("Electric Power Transmission ar-i thp Environment 1971"). Public
Service Company of New Hampshire's response in "RAI-310.15" to the
question involving historical resources was that there was not
unacceptable impact. This statement may be true from their vantage
point but is absolutely false in the opinion of all the residents of
South Hampton.

For the past six years the people of South Hampton have attempted to
inform and convince public officials of our situation. The results have
been disappointing. Numerous town articles relating to the lines and
resulting letters to the Nuclear Regulatory Commission have apparently
fallen on deaf ears. The Commission's findings in the Draft
Environmental Statement also dismisses our concerns.

In closing we want you to know that the people of South Hampton are not
"anti nuke". We only wish to preserve the rural and scenic environment
we have chosen to live in.

Sincerely,

ke renlt

Anne W. V e

Walter Shivik

'S4-3l--
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IPUBLIC SERVICECompany of New Hampshire

SEABROOK STATION
Engineering Office
1671 Worcester Road
Framingham. Massachusetts 01701
(617) -872 - 8100

July 2, 1982

SBN-287
T.JF. B 7.2.3

United States Nuclear Regulatory Commission
Washington, D. C. 20555

Attention:

References-:

Subject:

Dear Sir:

Director, Division of Licensing

(a) Construction Permit CPPR-135 and CPPR-136, Docket
Nos. 50-443 and 50-444

(b) USNRC Letter, dated May 14, 1982, "Issuance of Draft
Environmental Statement - Seabrook Station, Units I and 2,
F. J. Miraglia to W. C. Tallman

Comments on Draft Environmental Statement Related to the
Operation of Seabrook Station, Units 1 and 2 (NUREG-0895)

Attached are the Applicant's comments on the USNRC's Seabrook Station Draft
Environmental Statement [Reference (b)].

Very truly yours,

J. DeVincentis
Project Manager

Attachment
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APPLICANT'S COMMENTS ON
USNRC DFAFT ENVIRONMENTAL STATEMENT

RELATED TO THE OPERATION OF SEAEROOK STATION, UNITS ] AND 2
NUREG-0895

The Applicant generally considers the Draft Environmental Statement (DES)
to be a realistic assessment of the anticipated effects of operation of
Seabrook Station, Units 1 and 2. Based upon our review of-the DES, we offer
the following comments:

Summary and Conclusions, Item 2, Paragraph 2 -Il
Correct sentence to read, "The gross electrical output for each unit will
be 1198 MWe."

Table of Contents, Appendices, Appendix I, Page xil

Correct to read, "40 CFR 423, Appendix A"

Section 1.2 Administrative History, Page 1-1, Paragraph 3 A-

As of April 1, 1982, Unit 2 was approximately 12% complete.

Section 4.1, Resume, Page 4-1, Paragraph 2

The statement that continuous low level chlorination has replaced thermal
backflushing of the cooling system may be misleading. It would be more
appropriate to say that thermal backflushing may be used to supplement
continuous low level chlorination. If it is determined that chlorination
is not completely effective in the control of fouling of the intake
tunnel, backflushing will be utilized to provide additional fouling
control. Also, even if chlorination is completely effective,
backflushing would be conducted infrequently for the purpose of operator
training and system maintenance. It is unlikely, however, that thermal
backflushing and chlorination will be utilized concurrently.

Section 4.1, Resume, Page 4-1, Paragraph 3 A-f

The historic site mentioned is misspelled; it is the Governor Meshech
Weare House. Also, to avoid any misunderstanding concerning the activity
completed at the "three potential sites," it would be more informative to
state that they have been investigated by trained archeologists and some
artifacts were recovered. Applicant is concerned that the term
"excavated" might lead one to believe that this was done not by
archeologists but by bulldozer and power shovel.

Section 4.2, Figure 4.1, Site Layout, Page 4-2 A-to

The item number 36, meteorological tower is misspelled. This error also
appears in Page 5-7, Figure 5.1. I

Section 4.2.2, Water Use, Page 4-3, Last Paragraph of Section

Information source is from response to RAI 291.21.
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Table 4.1, Plant Water Use, Page 4-4

Correct footnote Condition E to re.
startup.-

Table 4.2, Intake System Data, Pa&e 4-5

ad, "one unit full load, one unit

The delta-T should be 39 0 F and should be further qualified as a daily
average, not an instantaneous maximum. The delta-T provided in the
response to ER-OLS RAI 291.9 should be 39 0 F. This change will be
incorporated in the next revision of the ER-OLS.

Correct footnote spelling of multiply.

A-1O Figure 4.2, Plant Water Use Diagram, Page 4-6

Eliminate horizontal line between termination of Flow Paths 11A and 15.
Flow Path 15, Jystem flushing during construction, is routed to the
settling basin for discharge, not the Gulf of Maine.

3. Section 4.2.5, Non-Radioactive Waste Treatment System, Page 4-9

l3-3

1

With regard to the statement, "all station wastewaters, except treated
sanitary wastes and non-radioactive floor drainage and storm water
runoff, will be routed to the station discharge tunnels for discharge
offshore- - for purpose of clarification, it should be pointed out that

there are three vaults that collect non-radioactive floor drainage.
Vaults #1 and #2 are ultimately routed to the discharge tunnel. However,
Vault #3, after oil separation, goes into the settling basin and
henceforth is discharged into the Brown's River, an NPDES compliance
point. Floor drains from the diesel generator building and the fire
pumphouse go into Vault #3.

Laule 4.3, Chemicals Added to Discharge, Page 4-10

Table 4.3 is the same as Table 3.6 in the 1974 Seabrook Station FES-CP.
As a result of the planned use of continuous low level chlorination as
the method to control biofouling, values presented in Table 4.3 for
chlorine addition should be updated as follows. The yearly discharge of
chlorine (Cl 2 ) is increased to about 5.5 x 106 pounds. The two
categories of free residual and chlorine reaction products with 0.25 ppm

and 1.75 ppm effluent concentrations, respectively, are replaced by the
single category of total residual oxidant with a maximum estimated
effluent concentration of 0.2 ppm.

Figure '.6, Proposed Transmission Lines, Page 4-14

Termination of Seabrook - Tewksbury line shown on figure should Indicate
to Tewksbury" since the figure portrays only the portion of the line in

New Hampshire.

Section 4.2.5, Non-Radioactive Waste Treatment Systems, Page 4-11, Paragraph I

Figure 4.5 does not show water temperatures.
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Section 4.2.5, Non-Radioactive Waste Treatment Systems, Page 4-11, Paragraph 3 I4AS

The control of slime buildup in station condensers and heat exchangers is

anticipated to be a recurring need throughout the year, and may require
continuous year-round chlorine application to these systems.

Figure 4.5, Block Diagram of Chlorination of Cooling Water System, Page 4-12

Flow to the service water pumphouse originates from the intake transition
structure and not the pumphouse. Figure 291.19-1 from Applicant's
response to RAI 291.19 will likewise be modified in the next revision to
the Seabrook Station ER-OLS.

Figure 4.7, Physiographic Relationship of Seabrook Site to the Hampton Harbor
Estuary, Page 4-18

The highway designation shown as State Highway 86 is incorrect. This is
State Highway 286.

Section 4.3.2.1.1, Surface Water, Page 4-19, Paragraph 5

Applicant recommends the following changes to the paragraph beginning
with "Water temperatures show...":

Insert the word "also" between the word -data" and "show- in the sixth
line; replace the comma after the word "day" in the seventh line with a
period; delete the remainder of the pa-agraph and insert "The largest
variations occur in the summer months, with smaller changes during the-
winter months."

Applicant feels this change better describes the coastal temperature
regime. It does not, like the original statement, highlight the Hampton
Harbor estuary, which only contributes a portion to the coastal tidal
variability.

Section 4.3.3.1, Terrestrial Resources, Page 4-21

Spartina, the genus name of the local salt marsh grass, is misspelled.

Section 4.3.3.2, Aquatic Resources, Page 4-23, Paragraph 3

Same comment previously given for Section 4.1, Resume, Paragraph 2,
Page 4-1.

Table 4.5, Estimated Annual Recreational Harvest of Soft Shell Clams...,
Page 4-25

Footnote 2, information source from RAI Table 291.2-2.

Section 4.3.5.2, Aquatic, Page 4-29

Piscataqua River has been misspelled. !
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Section 4.3.6, Historic and Archeological Sites, Page 4-29

Meshech has been misspelled.

Section 4.3.7.1, Permanent Population, Page 4-30, Paragraph 1

The staff indicates that they use the "...most recent projections
(population) by the State of New Hampshire .... " This should be given a
specific reference so that others can secure the same information if
desired.

Section 4.3.7.2, Transient Population, Page 4-30, Paragraph 1

The staff updated and revised Applicant's information on transient
population in part by the "...adoption of different assumption."
However, they do not state what different assumptions were made.

Applicant suggests a listing of all assumptions made by the NRC in
assessing the transient population be included.

Table 4.12, Largest Industrial Employers..., Page 4-35.

Change USM, Bailey, Div. to Emhart, Baily Div. Same as Page 5-43,
Paragraph 2.

Section 4.4, References, Page 4-37

To facilitate location of a specific reference, they should be organized
alphabetically. Also, the Normandeau Associates, Inc. Summary Document
should be placed with the other NAI reports. Correct the reference shown
as Savage and Goldbert (1976) as follows:

Savage, N. B. and R. Goldberg. -Investigation of the practical
means of distinguishing Mya arenaria and Riatella sp. larvae in
plankton samples."

Section 5.1, Resume, Page 5-1, Paragraph 3

In the interest of avoiding unnecessary and duplicative regulatory
requirements, Applicant infers that the Environmental Protection Plan
(EPP) conditions (3) and (4) of this paragraph requires reporting only to
the cognizant regulatory authority (e.g., USEPA for NPDES-related
matters).

Section 5.3.1, Water Quality, Page 5-3, Paragraph 1

It should be clarified that the 88-minute transit time from the intakes
to the intake transition structure is based on one unit operating. With
two units operating, the transit time to the intake transition structure
is reduced to approximately 44 minutes.
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Section 5.3.1, Water Quality, Page 5-3, Paragraph 2 i-3-|

It should be clarified that the 42-minutes travel time from the discharge
transition structure to the station diffuser is based on both units
operating. With only one unit operating, the transit time from the
discharge transition structure to the station diffusei is about twice the
value given.

Section 5.3.1, Water Quality, Page 5-4, Paragraph 4

The correct reference to the DES section that discusses the cooling
system is 4.2.3. Also, correct spelling of reference to Normandeau
Associates, 1977.

Section 5.3.1, Water Quality, Page 5-5

Two references, Mattlce and Zittel 1976 and Gibson et. al. 1981, appear
missing from the Reference section (5.14, Page 5-75). Gibson et. al. may
be listed as NUREG CR-1297, however, no reference to Mattice and Zittel
is apparent.

Section 5.5.1.2, Right-of-Way Maintenance, Page 5-11

Applicant is concerned about NRC's understanding with regard to our use
of herbicides in watershed areas. Certainly, Applicant avoids direct
spraying in wetlands and spraying of watershed areas that drain into
reservoirs used for public water supplies. However, in a strict sense,
all highground is some sort of watershed, the water draining from it goes
ultimately into some water course or pond, lake, etc., yet we do use
herbicides on dry ground rights-of-way.

Applicant assumes that NRC shares their pragmatic interpretation of this
point.

Section 5.9.2, Operational Overview, Page 5-20, Paragraph 3 Ai

Applicant wishes to clarify that revised dose calculations will be
performed, but that they will be based on the annual land census
mentioned earlier in the subject paragraph. Applicant recommends the
deletion of the phrase, "As use of the land surrounding the site boundary
changes," and replace it with, "Based on this annual land census."

Section 5.9.3.1.2, Direct Radiation for PWRs, Page 5-26, Paragraph 2

It appears that something has been deleted at the end of the phrase,
"make a dose contribution at the site boundary of less than I"(?). I

Table 5.6, Radiological Environmental Monitoring Program, Page 5-33. A-
With respect to surface water samples, Applicant intends to collect the
initial preoperational samples as grab samples for the purpose of
establishing background levels, and will implement the use of a composite
sampler prior to commencement of station operation.
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VI-NV Table 5.6 indicates the composite ground water samples will be collected
from two sample locations likely to be affected by plant operation.
Since the principal direction of ground water is towards the marsh and
estuary, and away from any ground water users, the possibility of plant
releases affecting ground water used for drinking or irrigation is
unlikely. Therefore, as indicated in Section 6.1.5.6 of the ER-OLS
submittal, Applicant intends to take grab samples of ground water from
two locations in the immediate area of the plant site.

Section 5.9.4.4, Mitigation of Accident Consequences, Page 5-44, Paragraph 1

NRC should review the projected population densities provided since

densities per km2 versus mi2 appear inconsistent.

A Section 5.9.4.5, Accident Risk and Impact Assessment, Page 5-62, Paragraph 1

Correct references to FSAR Figures to Figures 2.5-12 and 2.5-14.

f•-3q Section 5.13, Emergency Planning Impacts, Page 5-75

The first sentence contains an incorrect reference, i.e., NUREG-0658
should be NUREG-0654.

A-40 Section 6.1, Unavoidable Adverse Impacts, Page 6-1

Applicant interprets the scope of condition (1) to apply only to on-site
activities, and that the requirement for notification will be based on
Applicant's detervination of an activities significance.

•-I( •Table 6.1, Benefit-Cost Summary, Page 6-2

An additional indirect benefit that should be included in the B/C Summary
is the franchise tax that PSNH must pay to the state. The estimated
state franchise tax for the first full year of operation is $5 million
(see ER-OLS Section 8.1.4).

Quantitative indications of land and water resource commitments and their
impacts are not provided in the table.

4-. Section 6.4.3, Economic Costs, Page 6-4, Paragraph 1

It should be noted that the operating and maintenance (O&M) cost of
8.3 mills per kWh (1987 dollars) does not include capital additions. If
capital additions are included the O&M cost is about 11.05 mills per kWh.

-143 Appendix C, Impacts of the Uranium Fuel Cycle, Page C-1, Paragraph I

I Add the word "reactor" after the phrase "light-water-cooled".
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July 2, 1982

To: Office of Nuclear Reactor Regulation

From: Donald L. Herzberg, M.D.
Commenting on Behalf of the Seacbast
Anti-Pollution League

Subject: Draft Environmental Statement Related
to the Operation of Seabrook Station,
Units I and 2, Docket Nos. 50-443 and
50-444

1 am a physician trained and certified in Diagnostic Radiology and
also in Nuclear Medicine. Since graduating medical school in 1968, I have
had five years of post-graduate training and ten years of clinical experience,
as an officer in the United States Air Force and also as a staff member of
two different University Hospitals. Because of the nature of my work,
particularly in Nuclear Medicine, I had extensive training and experience
with the use of radioactive materials and their relationship to human beings
and other living organisms. Because of this background, I have been asked
to comment by the Seacoast Anti-Pollution League on the Draft Environmental
Statement regarding to Seabrook Station.

First let me say that my area of expertise is obviously not in the
structural and other physical aspects of Nuclear Power Plants. Rather, my
expertise includes knowledge of radioactivity and specifically how it inter-
acts in people, and beyond that how people relate to radioactivity and
radiation. Probably the outstanding feature that has come to my attention in
regard to how people relate to radioactivity, is the general overwhelming amount
of ignorance throughout the population. Certainly this has been changing to
some degree in the recent past with increased public interest in nuclear
technologies and the dangers of radiation. Nevertheless, it is apparent that
not only the lay public, but also all of us who work with the various nuclear
technologies, have huge areas of ignorance regarding the effects of radiation
and radioactivity when used in the immense quantities as occurs with the
operation of Nuclear Power Plants and some of the other large scale nuclear
technologies. Much public concern has been generated regarding the potential
for the catastrophic effects of radiation out of control, such as might be
seen following nuclear reactor accidents; however, it is difficult for anyone
to give appropriate attention to the less dramatic but probably equally
important effects of the large scale use of radioactive materials.

One of my responsibilities as a physician using radioactive materials
for the diagnosis and treatment of illnesses, is to explain to patients the
nature of the test or treatment they are to receive, including all inherent
risks, both common and rare. As decided by an international group of
physicians and non-physicians addressing the question of "informed consent",

82o7o08233 8•o7o2
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the explanation to the patient must be in language that they can easily
understand. The purpose of the informed consent procedure is to make certain
that the patient understands to the best of his ability what the nature of the
test is and what its risks are, and on the basis of this, make a decision
regarding whether or not he wants to subject himself to the test. Specifically,
the physician is warned against explanations laden with jargon and in-
comprehensible technical terms which would merely represent an exercise for
the physician and not a true explanation to the patient. Similarly, the
physician is prohibited from deleting any information which may be pertinent
to the risk the patient undertakes by agreeing to the test. it would, in my
opinion, be a good idea for the Nuclear Power Industry and the US Nuclear
Regulatory Conmmission to keep this approach of informed consent in mind when
attempting to gain our approval for the building and operation of Nuclear
Power Plants. Excluding the detonation of nuclear bombs, there is no more
likely source of radioactive contamination for the public than nuclear power
reactors. In this context, both the lay public and those of us more familiar
with nuclear technology should be approached with information regarding the
building and functioning of nuclear power reactors within the context of these
reactors being potential sources of radiation exposure. That is to say, the
complete nature of the potential radiation hazards from nuclear power reactors
should be explained to all of us in language designed to make these facts
understandable and meaningful. After such an explanation, the public can then
decide whether or not it wishes to grant "informed consent." I realize this
is no easy task. In my position, explaining single procedures to individual
patients can be very difficult. Obviously, explaining the complexities of
nuclear power production to the population at large is a considerably greater
undertaking, and I do not mean to dismiss those efforts already made. However,
the magnitude of our current endeavors to develop nuclear power is so great,
and the potential consequences so grave, that no amount of effort should be
spared in explaining to the public both the positive and negative aspects of
nuclear power. Only in that way will the public be able to enjoy the benefit
of this supply of energy while simultaneously understanding the price they
must be willing to pay when problems and even catstrophies deveTop.

With these ideas in mind, I have reviewed a portion of the Draft
Environmental Statement related to the operation of Seabrook. My attention
has been directed specifically to Section 5.9 "Radiological Impacts", since
this is the area that I am able to best evaluate. There are a number of points
I would like to make, and I will simply list these.

Section 5.9.2 describes "the development of a program that will be
implemented at the facility to contain and control all radioactive emissions
and effluents." However, when Table 5.6 is examined, and I believe this table
represents a portion of this program, the monitoring program appears quite
sketchy. For example, detection of airborne radioiodine consists of taking
three samples from off-site locations once a week or more, but then only one
sample from a control location and one from the vicinity Of a population center
having the highest calculated annual ground level D/Q. These latter two tests
are performed once every 92 days, possibly more frequently. Similarly
throughout the rest of the monitoring program, single samples sometimes two,
at most three samples are obtained from various locations such as, for the
waterborne sources of radioactivity, and again, these are sampled only two to
four times a year, although it does note that more frequent samples might be
obtained. A similar pattern is present for radioactive contaminates which
might be ingested. I emphasize that a frequent site identified for sampling
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is characterized by the wording "samples from sources likely to be
affected", and "samples from locations ... having the highest dose potential".
Basically, this describes a very limited sampling system directed towards
detecting obvious areas of contamination. Experience with radioactive
materials teaches us that it is frequently the unexpected areas becoming
contami.nated create some of our more significant problems. If this does not
seem particularly pertinent, please put thfs in the context of the following.

Table 57 indicates that the radioactive inventory of Iodine 131 will be
91 million curies. 1-131 is used clinically for the treatment of a condition
called hyperthyroidism, a situation in which the thyroid gland is over-
active, creating a disease state in the patient. 1-131 in this condition is
used to ablate the thyroid gland, and this can be accomplished with a dose of
1-131 between 5 and 10 millicuries. A similar dose would destroy the average
normal thyroid gland. It is apparent therefore, that a relatively minute
amount of 1-131, particularly in comparison to the 91 million curies (not
millicuries) could result in a significant radiation burden to the exposed
population. It follows, that a very small percentage of the 1-131 inventory
in the reactor core reaching unmonitored locations would produce a significant
radiation exposure to any people in that area. I am also surprised, that
in all the monitoring systems described in the Draft Environmental Statement,
there is no mention of the routine monitoring of thyroid glands in the population
at risk to determine if their background thyroid radiation is greater than
average. I would also point out that the predicted patterns of exposure,
particularly by airborne radioactivity cannot accurately predict the effect
of changing meteorological conditions at the time of isotope release into
the atmosphere.

In Section 5.9.3.2 in discussing radiologic impact, there is a discussion
of the potential risk of cancer in the population at risk. I fault this section
in particular in the manner in which it minimizes risks of cancer and genetic
disorders. ýIt seems to me an example of using numbers to create misleading
impressions. The statement is made "these risks (of cancer) are very small
in comparison to the natural cancer incidence from causes unrelated to the
operation of the Seabrook facility". One is almost led to believe by this
statement and the general thrust of this section that the risk of cancer and
genetic disorder is in fact less in the population surrounding nuclear reactors.

In Section 5.9.4.2 (3) health effects are again discussed. Again, the
possibility of cancer and genetic changes are noted as possible dangers. It
seems to me appropriate that some statement be made of the unknown health
effects of wide spread exposure to radiation levels which are low, but
nevertheless definitely greater than normal background. We have no experience
in this area. Is it possible for changes to occur which will make micro-
organisms more pathogenic, to make some lower forms of animal or plant life
more or less susceptible to various diseases, is it possible that primitive
organisms wilT have their ability to aigest food increased or decreased or
changed in same way which will dramatically affect the entire food chain of
which they are a part. Surely if anything, this list is too brief, since it
seems unlikely that the effects of wide spread raised radiation levels will
have an affect so relatively simple as to increase the expected incidence
of cancer and genetic change. And if it seems improper to try to identify as
yet unrecognized dangers, certainly this is no more improper than attempting
to develop occurrence rates of such things as mortality, cancer and genetic
damage, on the basis of experience that has in fact never occurred.

\~ VI -3
I
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1~L-~~Ll Table 5.4 lists the incidence of job related mortalities for various
workers, including nuclear plant workers. The nuclear plant worker
mortality rate, expressed as premature deaths per 100,000 person years is
given as 23. But then in the footnote to this table, it is stated that 12
of these premature deaths are not related to radiation, and that the eleven
radiation related premature deaths are from cancer, and that this figure
represents a'"potential'risk rather than'an observed statistic". Similarly,
in Table 5.5, describing the radiologic effects of an accident in trans-
porting fuel and waste to and from the Nuclear Power Plant, the environmental
risk is stated as "small". but when the footnote is read beneath this, one
reads "although tne environmental risk of radiologic effects stemming from
transporation accidents is currently incapable of being numerically quantified,
the risk remains small regardless of whether it is being applied to a single
reactor or a multireactor site". This obviously represents more of a value
judgment than an estimate based on an adequate number of previous experiences.

One of the most difficult areas to assess in relation to nuclear power
reactors is the effect of large accidents. It is in this sphere, I believe,
that the direct environmental statement most dramatically oversteps the
boundaries of unbiased reporting. Although there has been a fairly large
number of relatively minor accidents in Nuclear Power Plants, there is no
concrete evidence that nuclear plant workers have improved their ability to
deal with these accidents when they occur, and there is no concrete evidence
to *indicate that definitive steps have been taken to prevent the occurrence
of the most commuon accidents. Section 5.9.4.3 states that of the accidents
which have occurred, none have caused any significant radiation injury, and
that there has not been "any significant individual or collective public
radiation exposure, nor any significant contamination of the environment."
This is an assumption. The statement then goes on to say that the "experience
base is not large enough to permit a reliable quantitative statistical
inference. It does,.however, suggest that significant environmental impacts
caused by accidents are very unlikely to occur over time periods of a few
decades." It js disturbing that the Draft Statement claims in one sentence
that the experience is not large enough to permit statistical evaluation,
and in the next. sentence is willing to finish the matter with the statement
that this same inadequate data is enough to suggest that we need not worry
about the environmental impact of these accidents. Further on in the report
in Section 5.9.4.5 (1), the following statements are made. "The results
shown in the table reflect the expectation that engineered safety and
operating features designed to mitigate the consequences of the postulated
accident would function as intended." I find this statement particularly
interesting in view of the fact that most of the documented nuclear power
station accidents in the past have occurred precisely because the "engineered
safety and operating features" do not "function as intended."

I realize that the building and operation of a nuclear power reactor
is an immense and complex project. Similarly, I understand how difficult it
is to explain the workings and dangers involved in such a project. Nevertheless,
the public has been aware for some time now that the nuclear power industry
and associated government regulatory agencies have almost routinely under-
estimated the difficulty and cost of making nuclear power safe power. It is
with this history behind us that those of us concerned with the proliferation
of nuclear power view much of the current effort at Seabrook. In all sincerity,
the Draft Environmental Statement related to operation at Seabrook does not put
these fears to rest. One of the most glaring omissions in the Draft Environmental
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Statement is the difficulty, or perhaps the impossibility, of assessing the
human factor in the construction, operation, and maintenance of these power
plants. All of us who work with radioactive materials are familiar with
how much more complicated our jobs are, because of our having to spend time
and energy in the effort to prevent and detect accidents involving radioactive
material. Every facility using radioactive material have very detailed
programs which they must follow. We have these programs because peopTe make
mistakes. Errors both of omission and conmmission must be expected, for they
will happen. And until some program is developed to evaluate nuclear power
technology without placing large segments of population at risk, I find this
form of power generation unacceptable. I am opposed to making the people of
the Northern Atlantic Seacoast and adjoining areas the experimental animals
in our attempts to perfect the use of nuclear power for the generation of
electricity. It is our obligation to approach the problems of nuclear power
in the same way that we would approach any potentially useful but obviously
dangerous technique that we hope to use to our advantage. It is as a
physician that I say to the commission that our major responsibility to the
people is-not to inflict harm upon them. That responsibility must take
priority over providing them with inexpensive electrical power.

1-)L 4 --
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IMACEY COS3EYWE~r RUMNEY VILLAGE
RUMNEY N14 03266

4-017841S186 07/05/82 ICS ?PMBNGZ CSP WSMB
b037869278 MGH TOON RUMNEY NM 207 07-0S 1119P EST

U.S. NUCLEAR REGULATORY COMMISSION
ATTN DIRECTOR
TECHAICAL INFORICTION ANO DOCUMENT CONTROL
WASHINGTON DC 2055S

PLEASE ENTER MY FOLLOWING COMMENT ON NUREGmO89S, ENVIRONMENTAL
STATEMENT ON SEABROOK NUCLEAR PLANTI
(1) SEABROOKIS OWNER/BUILDERo PSNHo DOES NOT CONSIDER ITS SEACOAST
SYTE SUFFICIENTLY "SAFE" FROM MAJOR EARTHQUiKES OR IT 0OULO HAVE MACE
OR ATTEMPTED TO MAKE ITS COOLING TUNNEL'SYSTEM "EARTHQUAKE PROOF."
RATHER, IT IS BUILDING ON-SITEo A SINGLE COOLING TOWER TO BE SHARED
BY BOTH NUCLEAR UNITS IN THE EVENT OF A -IGM-MAGNITUDE EARTAQUAKE
RENDERING ITS COOLING TUNNELS UNUSABLE. HOW CAN PSNHIS LACK OF
CONFIDENCE IN ITS SITE BE RECONCILED WITH AN ES. WHICH ESSENTIALLY
SAYS THE SITE 13 FINE?
(2) IN EARLY SPRING OF 1980p WORKERS AT SEABROOK NUCLEAR PlANT wERE
FOUND TO BE DOING CONSTRUCTION WORK WHILE UNDER THE INFLUENCE OF
DRUGS, OUR NEW HAMPSHIRE GOVERNOR GALLEN REQUESTED THE NRC TO 0O A

STUDY OF THE QUALITY OF CONSTRUCTION DONE DURING THE DRUG-TAKING
TIME, I HAVE ASKED THROUGH THIS SPRING, 1982, FOR A COPY OF THAT
STUDY AND THEN TOLD IT IS NON-EXISTENT, MOW CAN THE NRC SAY THE
SEABROOK PLANT WILL NOT EVER HAVE A DETRIMENTAL EFFECT ON T!4E
ENVIRONMENT WHEN THE QUALITY OF THE CONSTRUCTION WORK I3 NOT ASSURED?

LYNN RUDMIN CHONG# WEST RUMNEY VILLAGEa RUMNEY NH 03266

2312l EST

MGMCOMP

e207060112 820705
PDR ADOCA 05000443
D PDR

TO REPLY BY MAILGRAM. SEE REVERSE SIOE FOR WES'TERN UNION'S TOL • FREE PHONE NUMBERS
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7n ... THE AUDUBON SOCIETY OF NEW HAMPSHIRE
3 SILK FARM ROAD * CONCORD * NEW HAMPSHIRE 03301

TELEPHONE (603) 224-9909

TUDOR RICHARDS
EXECUTIVE DIRECTOR

July 6, 1982

To: Mr. Louis L. Wheeler, Project Manager
Office of Nuclear Regulatory Regulation
U.S. Nuclear Regulatory Comnmission
Washington, D.C. 20555

From: Audubon Society of New Hampshire
3 Silk Farm Road
Concord, New Hampshire 03301

Re: Draft Environmental Statement related to the
Operation of Seabrook Station
Docket Nbs. 50-443 and 50-444

The Audubon Society of New Hampshire (ASiNH) considers the •.N. i-1
application for an operating license fbr Seabrook II to be pre-
mature as that station is only 25% complete.

Section 1.3 Although the 1NRC has removed need for power as an i -,
issue in operating license proceedings, ASNH strongly urges that the
pending decision in the need for power case now before the N.H.
Public Utilities Commission be a prerequisite for the issuance of
an OL for Seabrook.

Section 3. The economics of alternative energy sources has changed fi, I
since the issuance of the CL, therefore ASNH requests that this be
considered a "special circumstance". The alternative of not operat-
ing Seabrook should be evaluated.

Section 4.3.3.2 This section lists five "matters that remain to i2L.i,'• 4j
be disclosed and assessed". ASNH particularly urges greater atten-
tion to items (1), (2), (3), and (5).

Sections 4.3.3.2 (3) and 5.3.1 ASNH feels that the major change
from backflushing to chlorination demands further investigation.
Certainly the decision of the EPA Administrator of June 1977 that
sections 316 (a) and (b) of the Clean Water Act have been complied
with no longer holds true. (At the time of the CL hearings AS1NH was
a legal intervenor and concurred generally with the decision of the
Region I Administrator which was overturned at the national level.
Financial constraints forced ASITH to withdraw from the intervention
subsequent to that decision.) The impacts of chlorination on marine
life appear to be little understood. For instance, what are the long-
term effects of the byproducts c- chlorine on affected marine
organisms?

8207090152 820706
PDR ADOCK 05000443
B PDR
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2. to Mr. Louis L. Ve'heeler from Audubon Society of N.H. 0

Sections 4.3.3.2 (5) and 4.3.5.1 ASITH manages, under contract With
the N.H. Fish and Game Department, the endangered and threatened
species program for the state. Although power plant siting is exempt
from the provisions of the N.H. Endangered Species Act, ASNhH recom-
mends that the following information be included in the FES, in addi-
tion to the very limited references in the DES.

Federal Species: Bald Eagle
Two well documented and currently active wintering sites for
Bald Eagles are located north and south of the proposed trans-
mission facilities, at the Great Bay estuary and along the
lower Merrimack River in Massachusetts. Birds from either site
could be expected to forage occasionally at Hampton Harbor,
and eagles traveling between the two sites would be likely to
pass over the transmission corridor.

Peregrine Falcon Peregrines migrate along the N.H. coast
and sometimes hunt over the saltmarshed during migration.

State Species: M4arsh Hawk
This state-threatened species regularly occurs in the Hampton
saltmarshes during migration and sometimes Winters there.

Osprey; This state-threatened species occurs regularly over
the--.H. coast, Hampton Harbor and the saltmarshes, and along
the Merrimack River during migration.

Common Tern: A colony of this state-threatened species nests
in the Hampton saltmarshes, and scattered nests also occur
some years at Hampton Falls and Seabrook. Hampton Harbor is
an important staging area for terns upon returning from spring
migration and in preparing for fall migration.

Purvle Martin: This state-threatened species nested historic-
ally along the Hampton saltmarshes and breeds currently in
several colonies at the Parker River National Wildlife Refuge
in Newburyport, Ma.

Section 5.5.1.2 The environmental and health effects of high-
voltage transmission lines is an issue receiving close attention
in the hearings on the proposed Hydro/Quebec power line. ASNR has
been following this issue closely and urges the NRC staff to review
the data submitted in this case.

Section 8. The current reduction in government publications avail-
able to the public severely handicaps organizations like ASNH which
serve as education and information centers for the public. This re-
duction is seen as an infringement of "freedom of information" and
"right-to-know". The list of recipients of this DES is shockingly
brief, and ASNH protests its limitation to government agencies.

I
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3. to Mr. Louis L. Wheeler from Audubon Society of N.H.

Due to staff limitations ASNH_ is unable to comment on the radio-
logical effects discussed in the DES. This is, however, an area of
concern for the Society and will be studied as time and funds per-
mit.

The highly controversial emergency planning debate has been
fueled over the weekend just passed. Police reported that 100,00
people were present at Hampton Beach on each day of the weekend:
July 3,4 and 5. Hampton Beach is 2 miles downwind from Seabrook
Station with very limited exit possibilities. Reports of the
holiday weekend of traffic tie-ups 2 miles long were made.
AS1NH feels strongly that a satisfactory evacuation plan, if this
is possible, must be in effect before an OL is granted.

One last general and related comment: The proposal to establish a
single licensing process for nuclear power plants could well result
in hazard to the public and to the environment. Seabrook is a case
in point.Such a substantial change as that proposed in the cooling
system should not be licensed without public participation. The
same is true for other proposed changes. It is well known that new
data have become available in the years between the CL and the
present application. The considerable reduction in energy demand
has changed the need for power predictions# as mentioned above.
Biological , meteorological and other scientific and technical
information has required updating in the 8 years since the FES
was published. All of these factors and others, relating especially
to health and safety, mandate a reappraisal before a plant should
begin operation.
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Introduction

The draft environmental statement for the Seabrook

nuclear facility is an incomplete, cursory and misleading

document which completely fails to satisfy the mandates of

the National Environmental Policy Act. An environmental

impact statement must provide "a record upon which a decision-

maker could arrive at an informed decision." Sierra Club v. Froehlke,

486. F. 2d 946, 950 (7th Cir. 1973). In addition, it must

"make available to the public, information on the proposed

project's environmental impact and encourage public participation

in the development of that information." Trout Unlimited v. Morton,

509 F. 2d 1276, 1282-3 (9th Cir. 1974). The responsible

agency must "go beyond the mere assertions and indicate its

basis for them' so that the end product is 'an informed and

adequately explained judgment.' ". Public Service Company of

New Hampshire, (Seabrook Station, Units 1 and 2), ALAB-471,

7 NRC 477 (1978), quoting Silva v. Lynn, 482 F. 2d 1282,

1287 (1st Cir. 1973).

The great gaps of information in this DES, tenuously

spanned by uninformative, conclusory statements, preclude

any informed decision on the costs and benefits of operating

the Seabrook nuclear station. The public's task, in

commenting on such an incomplete and poorly documented

statement, is not just to "participate" in the decision but

A-141



N ec
2

to reconstruct the proper contents of the DES. Thus, the

NRC unfairly and illegally shifts the burden of "public

disclosure" onto the shoulders of commentors,

who are much less equipped for such a task.
NECNP believes this document must be redrafted and

recirculated in order to provide the Commission and the public

with the proper tools for assessing what is "the most

intelligent, optimally beneficial decision" to be made

about the operation of the Seabrook facility. Calvert Cliffs'

Coordinating Committee v. Atomic Energy Commission, 449 F. 2d

1109, 1114 (D.C. Cir. 1971). Our comments on particular

deficiencies in the DES are stated below.

1. Discussion of Beyond Design Basis Events

The DES's treatment of beyond design basis events violates

the Commission's directives for the discussion of "Class 9

Accidents." "Nuclear Power Plant Accident Considerations

Under the National Environmental Policy Act of 1969," Policy

Statement of June 13, 1980, 45 Fed. Reg. 40101. The Commission

requires that

Environmental Impact Statements shall include
considerations of the site-specific environmental
impacts attributable to accident sequences that
can result in inadequate cooling of reactor fuel
and to melting of the reactor core. In this
regard, attention shall be given both to the
probability of occurrence of such releases and to
the environmental consequences of such releases.

N1~C1~
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The DESIs discussion of beyond design basis events is

superficial and incomplete, failing to inform reviewers

or the public of the nature or magnitude of risks associated

with a major accident. In particular, we note the following

deficiencies.

One of the most striking omissions of the DES is its N

failure to describe the phenomenology of core melt accidents

and their causes. The NRC Policy Statement requires the DES

to discuss in-plant accidents that can lead to a spectrum of

releases, including sequences that can result in inadequate

cooling of reactor fuel and melting of the reactor core. The

DES must also discuss external causes of accidents. Aside

from acknowledging that core melts can occur, the DES gives

no attention to the causes or effects of core melt accidents,

making it impossible for the reviewer to weigh possible

mitigative actions. Similarly, although core melt with

containment breach poses the greatest risk to the public,

the DES fails to discuss it or possible mitigative measures

such as improved hydrogen control, filtered venting, or

passive cooling systems. The fact that the Applicant may

comply with Commission regulations does not conclusively

establish the insignificance of the associated impacts and

does not excuse the Staff from discussinca them. See Public Service

Company of Oklahoma (Black Fox Station, Units 1 and 2), 12

NRC 264, 277, (1980).
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The risk of serious accidents is also given superficial

and misleading treatment in the DES. Uncertainties in the

computer codes used to calculate probabilities, in calculations

of dose-response relationships, and in projecting accident

consequences, are exposed only to the extent that the Staff

acknowledges some uncertainty. However, the Staff does not

present a complete and adequate discussion of the range of

uncertainties. More important, the Staff does not incorporate

the range of uncertainty into its overall assessment of risks.

NEPA requires that the DES either disclose completely the

manitude of uncertainty and its impact on risk, or consider

only the upper bounds of reasonably foreseeable environmental

costs. NRDC v. NRC, No. 74-1586, D.C. Circuit, April 27,

1982, slip op. at 51.

only four types of beyond design basis events are

examined at all in the DES, the explanation given that these

are expected to "dominate risk from the RSS-PWR design." DES

at 3.2. Much more explanation than this is required to

justify the DES's silence on even some of the thousands of

other possible accident sequences to which Seabrook may be

vulnerable. See WASH-1400. In particular, the Staff must

justify its choice of bounding events which it fails to do.

The history of unexpected near disasters from Browns Ferry to

Three Mile Island emphasizes the need for careful

analysis and justification of any such attempt to bound

uncertainties. Furthermore, the DES fails to consider the
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specific characteristics of the Seabrook facility and their

effect on the causes of beyond design basis events.

The DES is also seriously deficient with respect

to the required discussion of environmental consequences of

a beyond design basis event. First, the risk of consequences

in the event of a serious accident is not made specific

to the Seabrook facility. In particular, the DES gives

virtually no consideration to the particular features of

the Seabrook facility which might affect the dimensions of

those sequences. No independent analysis whatsoever is

performed on the extent to which the Applicant's emergency

plan will mitigate adverse effects. The DES merely accepts

that a plan in conformance with NRC regulations will be issued

without discussing any details of the plant which would allow

objective consideration of its mitigative effect. The

peculiar features of the Seabrook area, which lend considerable

uncertainty to the probability that an evacuation can be carried

out safely, are not mentioned. For instance, there is no

mention of the limited exit routes, traffic problems, or the

large number of tourists gathered along the narrow beach

road in the summer. Most incredibly, in assessing radiological

health effects, the DES accepts the Applicant's evacuation

time assessments-critical supports for the assurance of

evacuability-without even discussing whau those figures are

or their basis, let along performing an independent evaluation

NI~-
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of their validity. The efficancy of an emergency plan is '

one of the crucial determinants of the cost of operating a

nuclear power plant. The failure to provide any kind of

evaluation of the Seabrook emergency plan is fatal to this

draft environmental statement. Furthermore, the validity

of any evaluation would be questionable in the absence of

completed offsite state and local plans, which have not

yet been submitted for Seabrook. The DES should be recirculated

with an adequate assessment of both the onsite and offsite

plans.

Finally, the risk of beyond design basis events is given

virtually no weight in the cost-benefit analysis because the

Staff has concluded that the probability of such an accident

is extremely low. The fallacy of this shallow treatment

is most clearly shown by the fact that four beyond design

basis events have now occurred at U.S. nuclear reactors, at

Three Mile Island, Rancho Seco, and Browns Ferry (where two

such accidents occurred.) In fact, this is exactly the kind

of treatment which the Commission's Policy Statement was

designed to redress. The NRC Staff ignores the conclusion

of the Brookhaven National Laboratories, made under contract

with the NRC, that beyond design basis accidents dominate the

risk to the public. NUREG/CR-0603. At the very least, the

DES should discuss why the cost/benefit analysis does not

favor improving both plant capability to withstand accidents

and emergency planning for the Seabrook area.

S
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2. Need for Power

NECNP believes that the Seabrook DES should include a

discussion of the need for power, for two reasons. First,

although the DES states that need for power is not treated

therein, the DES cost benefit analysis lists the electricity

to be generated by the plant and the improvement of PSC's and

NEPOOL's ability to supply system load requirements as benefits

of the proposed action. DES at 6-4. In fact, these constitute

two of the three "large" benefits to be derived from operation

of the Seabrook plant. Table 6.1. As the Appeal Board

has noted, need for power is "a shorthand expression for the

'benefit' side of the cost-benefit balance which NEPA

mandates for a proceeding considering the licensing of a

nuclear power plant." Vermont Yankee Nuclear Power Corn.

(Vermont Yankee Nuclear Power Station); Public Service Company

of New Hampshire (Seabrook Station, Units 1 and 2), ALAB-421,

6 NRC 33, 90 (1977). The DES, therefore, improperly uses the

need for power factor in its cost-benefit analysis without

discussing the basis for the finding of benefit.

If there is no need for power at Seabrook, the added

capacity cannot be included in the cost/benefit equation

as a "benefit." Indeed, absent a showing of need for power,

justification for the proposed operation of the plant is

"problematical." Id. If added capacity is to be factored

into the cost-benefit equation as a benefit, some documentation

y ~:-~

N ~
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NEC- 9 should be provided in support of that finding. The DES

should discuss whether current forecasts actually show a need

for the power to be generated by the Seabrook plant. The NRC

should either adhere to its Commitment not to discuss need

for power in this DES, or provide a complete discussion

supporting its inclusion in the cost-benefit analysis.

A second reason for including a discussion of need for power

in the DES is that energy demand is growing much more slowly

than expected at the time that the construction permit for

Seabrook was issued. Recent forecasts by the Applicant, the

New England Power Pool (NEPOOL), the Public Utilities

Commission, and Energy Systems Research Group, a consultant

to NECNP, all show that peak energy demand growth over the

next decade will be significantly lower than predicted when

the construction permit was issued. Public Service Company

of New Hampshire (Seabrook Station, Units 1 and 2), LBP-76-26,

3 NRC 857, 929-33 (1976). At that time, the Licensing Board

declined to consider already-dropping demand rates because

of the difficulty in predicting whether they were only temporary

reactions to the oil shortage and recession of the mid-1970's.

3 NRC at 929. However, energy demand has continued to drop,

and the need for both units of the Seabrook reactor is more

questionable than ever. The Applicant, which at the
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construction permit stage had predicted a 7.3% peak demand

growth rate, last year predicted a rate of 3.7%.1/ Energy

Systems Research Group predicts the same average rate of peak

demand growth for 1978-2000.2/ NEPOOL's forecast is even

lower: 2.1% over the next decade.3/ The Public Utilities

Commission, which last year forecast a 3% peak demand growth

rate for Public Service Company, may lower its forecast

in the near future, as PSC's peak demand has grown by only

1% in the last six years .4/ Assuming growth rates in the range

of 1 to 3.7%, PSC would not need to begin operating Unit 1 of the

Seabrook plant for between 5 to 18 years.5/ In fact, neither

unit is needed and both can be replaced by less c6stly and

more efficient sources of power.

.; Z- -L

1/ Olinger, "The Future: Power to Spare.," Concord Monitor,
May 8, 1982.

2/ Energy Systems Research Group, "Base Case Forecasts of
Energy and Peak for New England States," April, 1980.

3/ Olinger, supra.

4/ Id.

5/ Olinger, supra. (18 year figure extrapolated from Olinger's
prediction of 5 year lag a 3 .7% growth rate)
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N E C 12 Need for power is the fundamental, indeed only,

justification for construction and operation of a nuclear

power plant. ALAB-421, supra, at 90. A cost/benefit analysis

which relies on a need for power determination which is known

to be outdated and erroneous cannot legally be used to judge

the merits of operating a nuclear plant. Current information

shows that the need for power determination at the construction

permit stage was based on substantially overestimated

demand forecasts. Even the Applicant's peak demand forecasts

are significantly more conservative today than they were in

1976. This new information raises questions as to whether

the Seabrook facility is needed at all.

When "significant new circumstances" arise or new informatioi

relevant to environmental concerns and bearing on the proposed

action or its impacts, " becomes available, an impact statement

must be supplemented to reflect that change. CEQ Guidelines

for the implementation of NEPA, 40 CFR 1502.9(c). The Board

has a responsibility to assure itself "that the ultimate

NEPA conclusions reached in the initial decision are not

significantly affected by such new developments." Georgia Power

Company (Alvin W. Vogtle Nuclear Plant, Units 1 and 2),

ALAB-291, 2 NRC 404, 415 (1975). Although NRC, regulations

permit Applicants to omit discussion of the need for power

in operating license stage DES 's, the Commission may require

the Applicant to do so. 10 CFR 51.23(e).
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The DES asserts that need for power need not be considered

at the operating license stage because the plant has already

been substantially completed, and a finding of insufficient

need would not tip the cost/benefit balance against operation

of the plant. This reasoning is simply inapplicable to Unit 2,

which is only 25% complete at this time. It is also invalid

as to both units since the Staff's balancing fails to account

properly and fully for the costs of the back end of the fuel

cycle. NRDC v. NRC, No. 74-1586, D.C. Circuit, April 27, 1982.

The Staff also justifies the omission of a discussion of

need for power on the ground that even in the absence of

demand, nuclear power is cost-effective because it is cheaper

than burning fossil fuels. Nowhere in the environmental

statement is this asertion justified. The DES does not

even discuss the nature of the other existing or planned

power supply sources in the area. The assertion that nuclear

power is cheaper than other fossil fuel power sources is

not only subject to considerable debate, but unsupportable

in light of the fact that the Commission's determinations

on the costs of the back end of the uranium fuel cycle have

been struck down by the D.C. Circuit. Unless and until the NRC

re-examines its assessment of the costs of the nuclear fuel

cycle, it has no basis for the assertion that nuclear power

is cheaper than other forms of energy supply. NECNP submits
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that re-examination of the need for power is required by NEPA

in this case, especially with regard to Unit 2. The cost/

benefit balance may indeed tilt toward abandonment of that

unit in. light of the new, clear evidence that energy demand

has been drastically reduced. It may also tilt toward

abandonment of both units when the costs of the back end of

the fuel cycle are fully considered under NRDC v. NRC, s .

3. In addition to the added capacity supplied by the

Seabrook plant, the Staff has added local property taxes,

employment, and payroll to the benefits side of the cost/benefit

ledger. DES at 6-2. These factors constitute "transfer

payments resulting in offsetting costs and benefits", and

may not be included in a cost/benefit analysis. The DES

must be corrected to omit their consideration. Arizona Public Sel

Company (Palo Verde Nuclear Generating Station, Units 1, 2,

and 3), ALAB-336, 4 NRC 3, 4 (1976); Vermont Yankee Nuclear Power

Corporatio (Vermont Yankee Nuclear Power Station) ALAB-179,

7 AEC 159, 177 (1974).

4. Reliance on Unavailable Sources

The DES provides no basis for its assertions that safety-

related impacts of the Seabrook facility will be minimal

because it relies on the Staff's Safety Evaluation Report

(SER), which will not be made available to the public until atI
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last September of 1982, and may not even be completed at this I

time. The SER should contain the Staff's independent evaluation

of the adequacy of safety features at the Seabrook plant. Without

such an independent analysis, the Staff would be illegally

relying on the assertions of the Applicant regarding the health

and safety-related costs of the Seabrook plant. The Staff's

independent determination that the plant can be operated

safely is the cornerstone of its conclusion that the impacts

of the plant will be minimal. NEPA unequivocally requires

disclosure of the information supporting such a determination,

as the "adequacy of the EIS must stand or fall on its own

supporting documentation." Coalition for Canyon Preservation

v. Bowers, 632 F. 2d 774, 783 (9th Cir. 1980). CEQ Guidlines

for the implementation of NEPA also require that

If the information relevant to adverse impacts
is essential to a reasoned choice among alternatives
and is not known and the overall costs of obtaining
it are not exorbitant, the agency shall include
the information in the environmental impact statement.

40 CFR 1502.22. in this case, no cost would be incurred by

waiting until the SER is available to circulate the DES.

Construction of the plant is now approximately 22 weeks

behind schedule, and there is no need to rush the DES through

at this present premature stae.

By relying on a source which is unavailable to the lor.

public, the NRC also forecloses NECNP from full and effective

participation in the NEPA process. The circulation for

0~1
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comment of a draft environmental statement is the only

opportunity given to the public to evaluate the decision

and participate in the decision-making process. Issues

which are not raised in commenting on the DES may not be raised

in any later licensing or court proceedings. "It must be

remembered that the public must be adequately informed of

the probable significant environmental impacts by an impact

statement." Trout Unlimited v. Morton, 509 F. 2d 1276,

1284, (9th Cir. 1974). Although supporting studies need not

be attached to an EIS, they must be "available and accessible."

Id. The NRC has not fulfilled its obligation to inform the

public on what is perhaps the single most important impact

of the Seabrook reactor-the risk of accident inherent in

the design of the plant.

Reviewers of the DES are referred to the SER in the

following passages:

1. The DES refers to the SER for a "detailed evaluation

of the radwaste systems and the capability of these systems

to meet the requirements of Appendix I" to 10 CFR Part 50.

DES at 4-9. Although Appendix D of the DES gives estimates

of radioactive releases from the plant, the basis for these

calculations as related to the radwaste systems at the

Seabrook facility i-s not discussed. Appendix D is also

inadequate in that is posits calculations of annual average
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relative concentration and relative deposition of radioactivity .

based on a generalized model, and postpones a discussion of

the actual effects at Seabrook until the Applicant has

examined the effects of the seabreeze on the model. "Modifications"

will be incorporated into the Final Environmental Statement.

DES at D-1. No indication is given as to whether the resultant

changes are expected to be significant, in which case the

public should be given an opportunity to review the new

information.

2. The DES refers the reader to the SER for a discussion

of the safety-related aspects of biofouling. DES at 4-23. The

DES here states that "Although the safety-related aspects

of biofouling at Seabrook will be addressed in the safety

evaluation report, the environmental impacts of biofouling

control are addressed in this environmental statement." Id.

The Staff fails to recognize that "safety-related aspects"

are also environmental impacts; indeed, safety and health

impacts are the most serious environmental effects posed

by a nuclear power plant. The public is entitled, therefore,

to full disclosure of the safety impacts of the Applicant's

biofouling program.

3. The DES's discussion of the Seabrook plant's design

features to prevent or mitigate "accidental releases of

radioactive fission products" is appallirigly brief and

conclusory. DES at 5-41, 42. Basically, the Staff refers

-i
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the reader to the FSAR for 'much more extensive discussions

of the Seabrook safety features and characteristics.," Id.

Such a referral is meaningless in light of the Staff's

obligation under NEPA to make an independent evaluation

of the plant's safety. For this, the DES merely indicates

that the Staff evaluation of safety features "will be

addressed in the Seabrook SER." DES at 5-42. The only other

evaluation of the plant's safety features offered here is

a vague and conclusory statement about the reduction in

likelihood of degraded core accidents through implementation

of the lessons learned at Three Mile Island. Id. The Staff

should be required to explain this relationship and to

discuss other ways core melt could result besides a TMI-type

accident. The Staff should also be required to discuss

the status of the degraded core rulemaking and how that

affects the likelihood of core melts.

4. The DES does not discuss external hazards to the

Seabrook plant (i.e. activities offsite that might adversely

affect the operation of the plant and cause an accident),

but refers reviewers to "a more detailed discussion"

in the SER. DES at 5-44. The DES concludes that the risk

of external hazards is "negligibly small" without

explaining the basis for this conclusion. Id. Considering

the fact that the Seabrook site lies in an area which encompasses
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several large military facilities and a large amount of

industry, this issue should be discussed in the DES. Some

factual basis must be given to allow reviewers to evaluate

for themselves whether the impact of external hazards is

indeed so small.

5. The adequacy of the Seabrook emergency plan is one

of the most important mitigative features in determining

the costs of operating the plant. Yet, no assessment of the

adequacy of the plan is provided in the DES. The DES merely

refers reviewers to the SER, which is to determine the

adequacy of the Applicant's emergency plan and to make

findings on "the overall and integrated state of preparedness"

which includes FEMA's evaluation of state and local plans.

state and local emergency plans, FEMA evaluation of those plans,

the NRC evaluation of the Applicant's emergency plan, and the

NRC's overall assessment of emergency planning, are as yet

unavailable to the public. There is therefore no basis

whatsoever for an assessment of the emergency plan's effect

on the impacts of the Seabrook facility. The DES should

be withdrawn and recirculated when this information becomes

available.

6. The DES relies on Table S-3, 10 CFR 51.20, for its .%

assessment of the costs of the uranium fuel cycle. DES

at 5-73. Table S-3 is no longer a valid basis for such an

assessment. See NRDC v. NRC, No. 74-1586, D.C. Circuit, April

27, 1982. The costs of the uranium fuel cycle must be

reassessed with relation to Seabrook because they may tip

I\y&'~.2.
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the cost/benefit analysis toward abandonment-of Unit 2, which

is only partially completed. A change in the cost/benefit ratio

is especially likely in light of other omissions and deficiencies

in the DES cost/benefit analysis, cited herein, which require

correction.

6. Impacts of Emergency Planning

The Staff has found that the only noteworthy impact

of emergency planning at Seabrook will be the infrequent

and insignificant effect of the testing of the early

notification system. DES at 5-75. NECNP believes that

emergency planning will result in a number of fundamental

changes to the Seabrook area which will have profound effects on

the local economy. First, a number of alterations may be required

in the routing of traffic and traffic signals. These changes

may have an effect on the local economy through added

burdens on taxpayers and/or effects on roadside businesses.

Towns in the Seabrook area may, for example, be required to

maintain a fleet of public buses for transportation in the

event of an emergency.

The effect of emergency planning on tourism may be

enormous. To accomodate the large transient population in

the area, effective emergency planning may require the

posting of notices instructing evacuation measures and

periodic loudspeaker addresses to the public on the beaches.
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Because of the difficulty in evacuating large numbers of

people on the narrow roads, the beaches may be lined with

ugly and threatening bunkers which might have a profound

effect on tourism and therefore the local economy. Streets

and intersections may be posted with directions and instructions

for emergency actions. No assessment is provided in the DES

of the potential disuasive effect these measures might have

on tourism in the Seabrook area. The discouraging effects of

federal actions on tourism in an area who economy is

chiefly reliant on tourism is a "significant impact" requiring

full disclosure and discussion under NEPA. See Coalition for

Canyon Preservation v. Bowers, supra, 632 F. 2d at 783 ,

where a discussion of impacts on tourism was required for

an EIS on the extension of a 10.8-mile, four-lane segment

of a highway into Glacier National Park. The Staff improperly

dismissed the potential effects of the Seabrook emergency

plan on local communities whose economies are dependent upon

tourism. The DES should be corrected to include a

discussion of these impacts.

N vC-~

7. Impacts of the Seabrook Facility on Tourism.

The DES's discussion of the effect of the existence and

operation' of the Seabrook facility on local tourism relies

on pre-19 7 9 studies for its conclusion that such impacts will

be minimal. Strikingly absent from the evaluation is any

reference to the accident at Three Mile Island and its potential
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effect on the attitude of tourists toward the Seabrook

facility. Although the NRC is not required to cite all

the iziformation at its disposal, it must certainly mention

major factors affecting its assessment of environmental

impact. The accident at Three Mile Island drastically

altered the attitude of a large segment of the population

toward nuclear power and its dangers. No evaluation

of the impact of the Seabrook facility on the choices of

tourists regarding whether to visit or stay in the

Seabrook area can be complete without a discussion

of this effect.

3. Health Effects

The DES's discussion of health effects of both

normal operations and accidents is incomplete and severely

underestimates the risks from projected radiation levels.

Several major deficiencies make this discussion unacceptable

as a basis for making a decision regarding the relative

costs and benefits of operating the Seabrook facility.

First, the DES is grossly misleading in that it fails

to discuss the full range of radiation effects and costs.

Only fatalities are predicted for Seabrook. The risks of

non-fatal cancers caused by radiation, and the vulnerability

to infectious disease caused by radiation's weakening of

bone marrow, are nowhere discussed. The enormous cost
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of medication, hospitalization, lost productivity of wages

incurred by radiation-induced illness, or deaths are not

discussed, and no attempt is made to quantify them. No

discussion is provided regarding effects of radiation upon

women, who are, for example, two to three times more

vulnerable to breast cancer, and two times more sensitive

to thyroid cancer than men. The DES does not discuss the

effects of radiation on fetuses, the form of human life

most sensitive to radiation.

Furthermore, the DES relies on the BEIR I and BEIR III .

studies for its statistics and only mentions but does not

discuss fully or extrapolate effects for the full range of

risk possible. As acknowledged by the Staff, the

probability of health effects from radiation is an uncertain

area. It therefore requires some exploration of the entire range

of potential effects. The BEIR studies are definitely

not the last word on radiation effects, as the Committee

which prepared the BEIR III report (which is largely

similar to the BEIR I report) was not even in consensus

regarding the health effects of radiation. Edward Radford,

chairman of the committee which prepared the report, dissented

because of his belief that radiation risks are 10 times greater

than predicted in the study. The Staff adopts the range

cited in BEIR III of 10 to 500 potential cancer deaths

I'
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I
per million person rems (m.p.r.). DES at 5-39. However,

the DES should take into account other respected sources

which place fatalities at even higher figures, including

900 deaths per m.pr..§/ and 3,771 deaths per m.p.r.7/

In addition, instead of projecting health risks based

on a median figure, the DES should project the risk posed

by the Seabrook reactor based on either the entire range

of risk or using the most conservative estimates.

NRDC v. NRC, supra, slip op. at 51.

Respectfully submitted,

William S. Joid'an,II

Diane Curran

HARMON & WEISS
1725 I Street., N.W.
Suite 506
Washington, D.C. 20006
(202) 833-9070

Counsel for New England Coalition
on Nuclear Pollution

DATED: July 6, 1982

6/ Estimate of Dr. Karl Morgan, personal correspondence with
Robert Alvarez, Environmental Policy Institute.

2/ Estimate of Dr. John Goffman, Health Physics Magazine,
July, 1981.

A-162



DOCKETED
U.SNRC

BA_20 P.

SUPPLEMNAL COMMENTS OF THE
NEW ENGLAND COALITION
ON NUCLEAR POLLUTION

ON THE

DRAFT ENVIRONMENTAL STATEMENT
RELATED TO THE OPERATION OF

SEABROOK STATION,
UNITS I AND 2

DOCKET NOS. 50-443 AND 50-444
PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE, ET AL.

July 20, 1982

cQo>3D

8207220393 820720
PDR ADOCK 05000443
D PDR A-163



t\\ c- C'

NECNP filed comments on the Draft Environmental

Statement for the Seabrook nuclear facility on July 6, 1982.

Since then, the Oak Ridge National Laboratory has published

a study which significantly affects predictions of the

probability of severe accidents at nuclear plants. Precursors

to Potential Severe Core Damage Accidents: 1969-1979, a

Status Report. NUREG/CR-2497 (June, 1982). The Accident

Sequence Precursor study (ASP) assesses the probability of
-3

a core melt accident at between 1.7 x 10-3 and 4.5 x 10 per

reactor year, which is two orders of magnitude greater than

the predictions of the Reactor Safety Study (RSS), upon

which the Seabrook DES is based. For example, the ASP predicts

I accident in 200 to 600 reactor years, in comparison with

the RSS, which predicts 1 in 20,000. Unlike the theory-

based RSS, the ASP study is based on actual events documented

in Licensee Event Reports (LERs) between 1969 and 1979.

Of these LERs, 169 were found to be precursors to severe core

melt accidents. Id. at xii. Approximately 38% of the

significant precursors involved human error. Id.

The probability of serious reactor accidents could

easily be even greater than that predicted by the Accident

Sequence Precursor study. It is possible that many more

coremelt precursors than identified actually occurred,

since the study was restricted to consideration of

LERs and did not include other event indicators such as PNO's
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(Preliminary Notification of Occurence) or PNSs (Preliminary

Notificiation of Safeguards Events) In addition, the study

did not assess the probability of accidents other than core

melts, such as core degradation, which could also result

in large radiation releases.

The Seabrook DES's assessment of accident risk is

founded on a "rebaselined" version of the Reactor Safety

Study. DES at E-1. We have already commented that this

discussion is inadequate in that it identifies only 4

accident sequences without explaining or justifying that

choice. NECNP Comments of 7/6/82 at 4. NECNP submits that the DES.

discussion of radiological risk should be redrafted to include

the following:

1. A discussion of severe core melt probabilty as
explained in the ORNL study, and as specifically applied to
Seabrook.

2. A discussion of the probability of accidents including
other than severe core melt as may be extrapolated from the
ASP and other studies.

3. Identification of accident sequences critical to
the Seabrook facility, and not just to nuclear plants in
general. The identification of critical scenarios must take
into account individual plant design and site characteristics.
For example, critical accident scenarios for Indian Point
have been identified as fire and seismic events, and for
Three Mile Island as interfacing system LOCAs.

4. An evaluation of the contribution of human error
to accident risk, in light of the fact that 38% of the core
melt precursors identified in the ASP were caused by
human error.

C' -
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1•l-o °•-i Although the ASP study is subject to statistical

uncertainty, it has nevertheless drastically changed the

bounds of uncertainty in determining the risk of accidents

at nuclear power plants. Because of its empirical

rather than theoretical foundation, it appears to present

a much more reliable diagnosis of accident probability

than the RSS. The National Environmental Policy Act requires

an agency to either disclose the complete range of uncertainty

or to consider only the uppermost bounds of risk in assessing

the costs of a project. NRDC v. NRC, No. 74-1586, D.C.

Circuit, April 27, 1982, slip op. at 51. Consistent with

that obligation, the NRC must include the ASP assessment of

core melt probability and its implications in the Seabrook

DES.

Because of the extreme significance of this new information

in assessing the cost of the Seabrook reactor, it cannot be

adequately treated by altering the Final Environmental Statement.

The Draft Environmental Statement should be revised and

recirculated so that the public may have sufficient opportunity

to participate in the evaluation of the costs and benefits

of operating the Seabrook reactor.
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Respectfully submitted,

William San, ;

Diane Curran

HARMON & WEISS
1725 I Street, N.W.
Suite 506
Washington, D.C. 20006
(202) 833-9070
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UNITED STATES uEPARTMENT OF COMMERCE
National Oceanic and Atmospheric Administration
Washington, 0.C. 20230

OFFICE OF THE ADMINISTRATOR

July 6, 1982

Mr. Louis L. Wheeler
Division of Licensing
U.S. Nuclear Regulatory Commission
Washington, D. C. 20555

Dear Mr. Wheeler:

This is in reference to your draft environmental impact statement
entitled "Seabrook Station, Units 1 and 2." The enclosed comments from the
National Oceanic and Atmospheric Administration are forwarded for your
consideration.

Thank you for giving us an opportunity to provide these comments,
which we hope will be of assistance to you. We would appreciate receiving
three copies of the final environmental impact statement.

Sincerely,

Joyce M. Wood
Director
Office of Ecology and Conservation

Enclosure:

Memo from Andrew Robertson
Office of Marine Pollution Assessment

Ruth Rehfus
National Marine Fisheries Service

epul ý0 13
r8207120009 820706
PDR ADOCK 05000443
D PDR
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"-"- J UNITED STATES DEPARTMENT OF COMMERCE
• I National Oceanic and Atmospheric Administration

S NATIONAL MARINE FISHERIES SERVICE
Services Division

Habitat Protection Branch
7 Pleasant Street

Gloucester, MA 01930

June 30, 1982

PP/EC - Joyce M. Wood, Director
Office of Ecology and Conservation

F/NER54 - Ruth Re~fus

TO:

FROM:

SUBJECT: NMFS's Review of the DES related to the Operation of Seabrook

Station, Units 1 and 2 - DEIS Control No. #8205.13

Attached is our response as requested in your memo of May 27, 1982,

concerning our review of the above subject.

Background Information

This Draft Environmental Statement 0#8205.13) is an updated assess-

ment of environmental impacts associated with the operation of the Seabrook

Station 1 and 2. We commented on the first assessment in DEIS #7404.54 on

June 28, 1974. Since that time, changes in plant design and operation have

been instituted which will minimize impacts on fisheries resources and

associated habitats. Therefore. we have no comments.

Attachment

o.~.
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Date: June 30, 1982

To: PP/EC - Joyce Wood

UNITED STATES DEPARTMENT OF COMMERCE

National Oceanic and Atmosphe ric Administration

OFFICE OF MARINE POLLUTION ASSESSMENT

Rockville, Maryland 20852

tVOPA-3L

I

From: /MP - Andrew Robertson

Subject: Draft Environmental Statement (DES) related to the operation
of Seabrook Station Units 1 and 2

Subject draft environmental statement has been reviewed. The
following review comments are restricted to matters pertaining only to
the marine environment, and only those that have not been addressed in
earlier documents (such as Final Environmental Statement -- Construction
Phase):

1. The applicant should provide the reference minimum detectable
oxidant residual (page 4-11).

2. There appears to be some confusion between the DES and the pre-
liminary draft NPDES Permit as regards specification of the form
of the biocide to be used: the DES indicates sodium hypochlorite
solution (page 4-10), while the preliminary draft NPDES Permit just
states chlorine (page H-2).

3. The "Chemicals added to discharge," Table 4.3 (page 4-10) should
be included in the monitoring program.

4. Figure 4.8 (page 4-20) is confusing in that the mean temperatures
don't "match up," one end with the other (December and January).
They should be approximately the same, unless the mode of plotting
is accomplished in a manner not readily understood.

5. "The addition of chlorine to th3 station cooling waters will likely
result in several organic and inorganic halogenated compounds being
discharged to the waters of the Gulf of Maine" (page 52). Initial
studies of chlorination (at several levels) effects on waters that
are to be used for cooling, as a function of season, temperature,
ammonia content, pH, etc. should be conducted. The resulting data
should be used to answer the questions and points raised (about
the kind and amounts of chlorination products) on pages 5-2 through
5-5, obviating the need to extrapolate other data.

0
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6. The approach of 5. above could also be used to provide "a more
precise estimate" of residual oxidant concentration (addressed
on page 5-4).

7. The reasons for the many of the differences in parameters for
monitoring requirements for outfalls (pages H-9 and beyond) aren't
readily apparent. For those discharging similar wastes, the
requirements should be similar.

8. Monitoring parameter requirements should be based, at least in
part, on the results of actions associated with 3., 5. and 6.
above.

0OFA-(O I
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WADLEIGH, STARR, PrERS, DUNN & KOHLS

WINTHROP WADLUGH
WILLIAM J. SrARR
PHILIP G. rEum
CARLES J. DUNN
RICIARD C. KOHLS
THBODORZ WADLIWGH
ROBRUT L. OIIESA
ALAN HALL
WILLIAM C. TUCMER
EUGEIN M. VAN LOAN M
JOHN L FRIBERG
JAMES C. WHEAT

JOHN A. LASSEY
WILLIAM S. GANNON
RONALD I. LAJOIE
KATHLEE N. SULLIVAN
KATHERINE M. HANNA

95 MARKET STREET
TELEPHONE 669.4140

AREA CODE 603

MANCHESTER. NEW HAMPSHIRE 03101

July 7, 1982

44'14*4
Mr. Louis L. Wheeler, Project Manager
Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Washington, DC 20555

Re: Comments on Draft Environmental Statement

Dear Mr. Wheeler:

Please be advised that this office represents the Society for
the Protection of the Environment of Southeastern New Hampshire.
I wish to comment on Section 4.3.6 "Historic and Archeological
Sites. It is my understanding that Mr. Jordan E. Tannenbaum, Chief,
Eastern Division of Project Review , Advisory Council on Historical
Preservation, 1522 K Street, N.W., Washington, DC had contacted the
NRC as late as May 5, 1981 concerning the historical district in
South Hampton. I have further been informed that the historical
district has been adopted by the Town of South Hampton pursuant to
the law of the State of New Hampshire. I have further been informed
that the Petition for these two historical districts in South Hamp-
ton should be approved by the State of New Hampshire forwarded to
the Advisory Council on Historical Preservation. Both of these dis-
tricts are involved in the path of the transmission corridor as it
is presently approved.

There is no mention in the DES as to the aesthetic effect which
the transmission lines would make on this small New Hampshire town.
The area of South Hampton is only 7.2 square miles and the present
approved transmission corridors would make that small New Hampshire
town the most saturated with transmission lines in the state.

No mention is made of Indian Ground Hill which is a potential
Archeological Site in the path of the transmission lines. It should
be pointed out that the construction of pads for the erection of
poles and construction equipment to affect this could be a deleter-
ious effect on this archeological site.

20082n L7,00S

.56'2-3
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Mr. Louis L. Wheeler
July 7, 1982
Page 2

Another area of concern the Chapter entitled Environmental
Consequences and Mitigating Actions. In reply to the DES at
5.5.1.2, "Induced Voltage and Low-Level Electric Fields", I should
like to point out to the NRC various areas in which recent reports
have been published concerning the effects on humans in electric
and magnetic fields. First of all, in the area of cardiovascular
functions, it has been shown that electric and magnetic fields can
cause unstable pulse rates and arterial pressures. This was re-
cently demonstrated in publications by:'

1. Asanova and Rakov, 1966.
2. Cerretelli and Malaguti, 1976.
3. Coate and Teeters, 1970.
4. Lott and McCain, 1973.

Clinical pathological effects from electric and magnetic field
exposures to hematology and serum chemistry parameters had been
reported in the numerous experiments in both animals and man. Recent
studies of this phenomenon indicate altered chemistry values haveI included: LDH, SCOT, albumin, alpha and beta globulins, glucose, BUN,
corticosteroids, testosterone, and calcium. Hematological changes
have been noted in the following: leukocytes, neutrophils, lymph-
ocytes, and red cell parameters (Asanova and Rakov. 1966. Gia. Tr.
Prof. Zakol. 5:52; Beischer et al.. 1973. NTIS: AD 770140; Blanchi
et al. 1973. Arch. Fisiol. 70: 30-32; Bayer et al. 1977.
Elektrizitaetswirtschaft 4: 77-81; Cerretelli et al. 1979. In:
Symoosium D. 241-57; Dumansky et al. 1976. Gig. I. Sanit.8: 19-23;
Free. 1979. U.S. DOE/ TIC-10084; Hauf. 1976. Rev. Gen. Electr. July:
31-47; LeBars and Andre. 1976. Rev. Gen. Electr. July: 91-97; Marino
et al. 1976. J. Electrochem. Soc. 123:1199-1200; Marino and Becker.
1977. Physiol. Chem. Phys. 9: 131-147; Marino et al. 1977. Physiol.
Chem. Phys. 9: 433-441; Mathewson et al. 1977. NTIS: ADA035955; Meda
et al 1972. Presentation of Experimental Results at the Second In-
ternational Colloquium on the Prevention of Potential Risks Due to
Electricity; Phillips. 1980. In Project Resumes: "Biological Effects
from Electric Associated with High Voltage Transmission Lines," Con-
tractors Review, U.S. DOE: Poznaniak et al. 1977. J. Microwave
Power 12: 41-42; Ragan. 1979. U.S. DOE/TIC-10084.)

Wide and pervasive effects have documented the ability of elec-
tricity and magnetic fields to effect metabolic status and growth.
These have resulted in the following physiological changes:

Decreased skin thickness; disrupted liver cell metabolism
and enzyme levels; altered capacity to form antibodies;
effects on microsomal metabolism; altered skeletal muscle
metabolism; effects on RNA and DNA synthesis; altered
collagen production in fibroblasts; depressed growth and
body weight in laboratory animals; alterations in bone
growth, fracture repair, osteoporosis; limb regeneration
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Mr. Louis L. Wheeler
July 7, 1982
Page 3

(Bassett and Hermann. 1968. J. Cell. Biol. 39: 9a; Bassett
et al. 1974.. Ann. NY Acad. Sci. 238: 242-262; Becker. 1972c.
Nature. 235: "109; Becker and Spadaro. 1972. Bull. NY Acad.
Med., 2nd series 48: 627; Cerretelli and Malaguti. 1976. Rev.
,3en. Electr. July:-65-74; Fischer. 1973. Z. Bakt. Hyg. I. Abt.
Ori. B. 157:115; Harrington and Becker. 1973. Exp. Cell. Res.
W6Y95; Klapper and Stallard. 1974. Ann. NY Acad. Sci. 238:
530-42; Koludub and Yevtushenko. 1973. Ukr. Biokhim Zh. 45:
357; Kolodub and Yevtushenko. 1974. Gig. Tr. Prof. Zabol.
2:11; LeBars and Andre. 1976. Rev. Gen. Electr. July: 91-97;
Marino et al. 1976a. Experientia 32: 565-66; Marino et al.
1976b. J. Electrochem. Soc. 123(8): 1199-1200; Martin and
Gutman. 1978. Calcif. Tiss. Res. 25: 23-27; McElhaney et al.
1968. J. Biochem I: 47-52; Morris and Ragan. 1979. U.S. DOE/
TIC - 10084; Norton. 1974. Ann. NY Acad Sci. 238: 466-477;
Noval et al. 1976. NTIS: AD A035959; Riesen et al. 1971. Tech
Memorandum No. 3, IITRI Project E6185; Rinaldi et al. 1974.
Ann. NY Acad Sci. 238: 307-313; Smith. 1974. Ann. NY Aca.
Sci. 238:500.)

6PE-7 Neurophysiology and behavior have also been affected by applied elec-
trical and magnetic fields. Humans have exhibited the following
behavioral responses:

1. Altered reaction times and cognitive functions;
2. Headaches;
3. Fatigue;
4. Perceptive awareness;
5. Altered biorhythms.

Pathology. A Soviet study described lesions in several organs
related to low strength electric field exposure including dystrophy
and vascular changes in the brain, liver, adrenal and thyroid glands
and kidneys of laboratory rats (Dumansky et al. 1976. Gig. I. Sanit.
8.: 19-23.) Other animal studies have documented prostatitis, bone
Eumors and an increase in death rate in response to applied fields.

A study by John Hopkins University may have been the first to
correlate human cancer with ELF fields in the normal environment.
Another epidemiologic study performed by Wertheimer and Leeper docu-
mented an increase in cancer in children who lived near high voltage
configurations. (Greenberg et al. 1979. "Effects of high voltage
transmission lines on honey bees." In: Symposium D 74-84; McElhaney
and Stalnaker. 1968. J. Biomech., 1:47; Phillips and Kaune. 1977. Second
Interim Report, Conservation Division, Energy Research and Development
Administration; Straub et al. 1972. NTIS: AD 749335; Wertheimer and
Leeper. 1979. Am. J. Epidemiol. 109: 273-84.
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Wheeler

Reproduction and Development. Biological effects noted in
reproductive and developmental capacities include decreased fertility
in various laboratory animals; decreased body weight and increased
mortality of offspring of mice exposed to electric fields; and muta-
genesis (Bender. 1972. NTIS: PB 197732-F2; Coate et al. 1970. NTIS:
711408; Knickerbocker et al. IEEE Trans. Pow. App. Sys., PAS 86,
498; Krueger et al. 1975. Ann. NY Acad Sci. 247: 391; Marino et al.
1976. Experientia 32: 565; Mittler. 1972. NTIS: AD 749959.

S19E-1

We feel that the DES should reflect and show that at the present L:
time numerous studies are being undertaken in this field and that
at the present time there is not enough evidence to conclusively
state that the transmission lines, as proposed, would not affect
the inhabitants presently living near the transmission corridors.

It is felt by the members of the Society for the Protection of
the Environment of Southeastern New Hampshire that these are some
areas which should call upon further study by the NRC and should be
reflected in a final environmental impact statement.

If you desire any further information on these points, please
contact me.

Very truly yours,

Society for the Protection of the
Environment of Southeastern New
Hampshire

By:C

RLC/ch
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Mr. Frank J. Miraglia, Chief
Licensing Branch-No. 3
Division of Licensing
Nuclear Regulatory Commission
Washington, DC 20555

Dear Mr. Miraglia:

We have completed our review of the Draft Environmental Impact
Statement (EIS) for Units 1 and 2, Seabrook Station, Seabrook,
New Hampshire. Our review has focused on those aspects of the
EIS relating to the National Pollutant Discharge Elimination
System (NPDES) permit which is required for this project under
Section 402 of the Clean Water Act.

I would like to thank you for the cooperation your staff has
given EPA Region I over the past year during the development of
the Draft EIS. In particular, we appreciate your including in
the EIS our suggestions concerning the impacts of continuous
chlorination for biofouling control as well as EPA's prior
determinations about the effects of the thermal discharge under
the terms of the NPDES permit. As a result, we believe the EIS
accurately represents the issues relating to the NPDES permit.

One additional area which, in our view, needs clarification is
the description of the reason for use of continuous chlorination
instead of thermal backflushing for biofouling control. On page
4-10, the reasons for the change are itemized but not explained
or quantified. On page 4-23, there is a detailed safety discussion
about biofouling control in the service water system only. We
believe the justification for the change should be completely
addressed in the Final EIS in terms of technical, financial and
safety reasons.

We have rated the EIS LO-l in accordance with our national rating
system, a copy of which is enclosed.

As our staffs have discussed, EPA will assist you in responding
to comments you receive on the Draft EIS concerning the NPDES
permit for Seabrook.

Sincer ly,

Lester A. Sutton, P.E.
Regional Administrator

Enclosure
C7000-1ý

8207120080 820707
PDR ADOCK 05000443
D PDR
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EXPLANATION OF EPA RATING

Environmental Impact of the Action

LO -- Lack of Objections

EPA has no objections to the proposed action as described in the draft environ-
mental impact statement; or suggests only minor changes in the proposed action.

ER -- Environmental Reservations

EPA has reservations concerning the environmental effects of certain asoects of
the proposed action. EPA believes that further study of suggested alternatives
or modifications is required and has asked the originating federal agency to
reassess these aspects.

EU -- Environmentally Unsatisfactory

EPA believes that the proposed action is unsatisfactory because of its poten-
tially harmful effect on the environment. Furthermore, the Agency believes that
the potential safeguards which might be utilized may not adequately protect the
environment from hazards arising from this action. The Agency recommends that
alternatives to the action be analyzed further (including the possibility of no
action at all).

Adeauacy of the Impact Statement

Category 1 -- Adequate

The draft environmental impact statement sets forth the environmental impact of
the proposed project or action as well as alternatives reasonably available to
the project or action.

Category 2 - Insufficient Information

EPA believes that the draft environmental impact statement does not contain
sufficient information to assess fully, the environmental impact of the proposed
project or action. Fbwever, from the information submitted, the Agency is able
to .,-ke a preliminary determination of the impact on the environment. EPA has
requested that the originator provide the information that was not included in
the draft environmental impact statement.

Category 3 -- Inadequate

EPA believes that the draft environmental impact statement does not adequately
assess the environmental impact of the proposed project or action, or that the
statement inadequately analyzes reasonably available alternatives. The Agency
has requested more information and analysis concerning the potential environmental
hazards and has asked that substantial revision be made to the impact statement.

If a draft environmental impact statement is assigned a Category 3, no rating
will be made of the project or action; since a basis does not generally exist on
which to make such a determination.
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JUSR 17 ",18
Jo1:J >/ 4527 Alconbury Lane #3
,•1ficr.s IHouston, Texas 77021

Hr. Louis L. dheeler Manager
Office of Nuclear Reactor Regulation 0c N• P
U. S. Huclear Reuilatory Commission 4,oR
Washington D. C. 20555

Docket 1o. 50-443, Public Service Company of New Hampshire, et al.

RE: COMENT ON DRfI•T ENVIROCI-EITAL STAT'EMENT RELATED TO T=
OPERATION OF SEABROOK STATION, UNZTS I 2.

Jorin F. Doherty, J. D., of Houston, Texas, comments as
below on the DES recently released by the NRC.

D ± Dohert7 Comment One

In Aopendix C, the following statement (p. C-6) occurs:

To illustrate: A sin,.ie model 1O0-MWe LWR oneratinz- at
an 807 capacity factor for 30 years would be predicted:
to induce between 3.3 and 5.7 cancer fatalities in
100 years, 5.7 to 17 in 500 years, and 36 and 60 in
1000 years as a result of releases of radon-222.

To this fuel cycle impact description, rhe following
detail should b-e determined and added:

a) The ran.e of number of cancer fatalities for each 1198 MWe
Seabrook Station reactor at its projected capacity factor
and the licensing period under consideration, from fuel
cycle radon-222;

b) The range of number of cancer injuries induced by fuel
c7cle radon-222 for each Seabrook Station reactor at
its orojected capacity factor and licensing period;

c) The range of number of fatal birth defects induced by
fuel cycle radon-222 for each Seabrook Station reactor
at its projected capacity factor and licensing period,
and;

d) The range of number of non-fatal birth defects induced
by fuel cycle radon-222 for each Seabrook Station reactor
at its orojected capadity factor and licensing period.

Thank you for the opportunity to comment.

Sincerely,

JDohery, J. D.
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July 19, 1982

Frank J, Miraglia, Chief
Licensing Branch No. 3
Division of Licensing
Nuclear Regulatory Commission
Washington, D.C. 2C555

re: DES concerning the operation of Seabrook Station

Dear Mr. Miraglia,

The Conservation Law Foundation of New England, Inc.
appreciates this opportunity to comment on this DES.
As the attached comments explain in detail, we found
several aspects of the statement deficient either in
substance or methodology.

Please contact us if you have any questions about
these comments.

Thank you for granting
neriod.

us an extension to the comment

Sincerely,

( "fz

Patricia A. Smith

at-
Linie Weld

PAS/LW: enclosure

S207210280 820719
PDR ADOCK 05000443
D PDR

Conservation Law Foundation or New England. Inc.. 3 Joy Street. Boston. Massachusetts 02108 4617) 742-2540
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EIF

COMMENTS ON THE DRAFT ENVIRONMENTAL STATEMENT

CONCERNING THE OPERATION OF SEABROOK STATION, UNITS 1 and 2

Patricia A. Smith

Linzee Weld

July 19, 1982

Conservation Law Foundation of New England. Inc.. 3 Joy Street, Boston. Massachusetts 02108(617) 742-25-10
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The Conservation Law Foundation of New England, Inc.

("CLF") has reviewed the draft environmental statement

("DES") concerning the operation of Seabrook Station, Units

1 and 2. We find that several parts of this study have been

inadequately prepared: not only are sections of the

analysis insufficiently presented, but pertinent information

is missing. We examine these instances in the following

paragraphs. These inadequacies and omissions, CLF contends,

introduce methodological bias into the study which precludes

impartial evaluation of safety and health risks associated

with the operation of the Seabrook Station.

2 Purpose and Need for Action CLFI

Although the Nuclear Regulatory Commission ("NRC")

acknowledges that need-for-power issues need not be

addressed by the staff in this statement, the commission

nonetheless proceeds to address this issue:

Substantial information exists which supports the
contention that nuclear power plants are lower in
operating costs than conventional fossil plants. If
conservation, or other factors, lowers anticipated
demand, utilities remove generating facilities
according to their cost of operation, with the most
expensive facilities removed first. Thus, a
completed nuclear plant would serve to substitute
for less economical generating capacity. (2-1)

This statement presents a biased review of the information

available on the economics of nuclear power generation.

The NRC fails to cite recent studies which document just

the reverse (cf. Charles Komanoff, 1981 Power Plant Cost

Escalation). In so doing, the commission confuses its

Conservation Law Foundation of New England. Inc.. 3 Jov Street. Boston. Massachusets 02108 (617) 742-2540
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responsibility of impartial evaluation with advocacy of

the operation of Seabrook Station.

5.3.1 Water Quality

A citation is needed in the fifth paragraph to

confirm the scientific basis of the statement: "with

an initial concentration of 2 mg/i total residual oxidant,

mussel setting is not likely to occur in the station

intake piping" (5-2 - 5-3).

The applicant also omitted a description of how the

sodium hypochlorite held on site will be stored and handled

without adverse environmental or occupational effects. This

issue must be addressed.

5.3.2 Hvdroloaical Alterations

Insufficient information is presented in this section.

Although the effect of the presence of the Seabrook Station

on the 100-year floodplain is discussed, the effects of

more severe flooding conditions on Seabrook Station are

summarily dismissed: "the plant has been designed for

floods far worse than the 100-year flood" (5-6). CLF asks

that a detailed probabilistic assessment of severe flood and

storm conditions be incorporated within the final statement

together with an assessment of the degree of damage to the

site and station under such conditions.

-2-
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5.4 Air Quality

The environmental impact of operating the auxiliary

boilers and diesel generators has been insufficiently

assessed. No basis for the estimate of annual time in

use for the boilers and generators was given or how time

in use may increase over the lifetime of the plant. This

information is needed in order to ascertain whether or not

emission levels will meet Clean Air Act standards.

5.5.1.2 Transmission Systems

No evaluation is made of the likelihood of adverse

health effects occurring among transmission line maintenance

workers as a result of frequent exposure to strong electric

fields.

Although the NRC reports "the general population

living along a right-of-way would receive a long-term

exposure [of] less than 2 kV/m, which is below the value of 4

to 20 kV/m estimated by the staff to have resulted in the

reported statistically significant effects in laboratory

animals" (5-10), further analysis is needed in order to

evaluate the consequences of such exposure. First, the

value of 2 kV/m is cited as an average value. In order to

assess exposure levels properly, a distribution of sample

values about this mean value must be described. The

percentage of the general population receiving exposure

/-', ;~5

-3-
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near or above 4 kV/m should then be calculated and

reported. The applicant will then be obligated to

prepare mitigating measures and install protective

devices where warranted.

5.8.1 LocalEconomy

No justification is given for the statement: "few

positions would attract people from beyond the local

employment area" (5-14). However, in Section 5.8.4 the

commission contradicts this statement: "the staff

also assumed that of the 430 workers relocating to work

at the Seabrrok site ... " (5-17). These 430 workers

represent 72% of the 600 people to be employed at the

Seabrook facility. In order to ascertain the impact of

employment opportunities at Seabrook Station on the local

economy, this contradiction must be resolved.

5.8.3 Effects of Operating the Seabrook Station on the

Local Economy

CLF requests that this section of the DES be

substantially reworked. The NRC advocates the possible

benefits of operating the Seabrook Station and fails to

address possible adverse consequences. An impartial

review is desired.

The NRC reports that "nearly all" of the local

-4-
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government officials and business people interviewed

"could identify no negative impacts on tourism or recreation

that could be attributed to the local nuclear power

station" (5-15). This analysis, however, may not fully

pertain to the operation of Seabrook Station. The

development and presence of the Seabrook facility has been

controversial and received much regional media exposure.

This factor of public awareness must be considered along

with the results of the NRC's sociological survey.

Furthermore, the commission does not quantify "nearly

all", and none of the objections or opinions of this minority

are reported. The NRC's bias is again disclosed in this

statement: "Several respondents cited an improvement in

tourism and recreation because of the cooling systems

discharge (which results in increased fishing activity)"

(5-15). Although this claim might be better assessed by

state fish and wildlife departments, the report is nonetheless

contradicted earlier in the DES. In Section 5.3.1 it is

reported that fish avoid even very low concentrations

of chlorine (5-5). This would contradict the presence of

fish in the dispersing plumes of warmed coolant water.

Not in this section or anywhere else in the DES does

the NRC weigh the costs of the impact of the Seabrook

Station's operation on psychological health. In May 1982

the U.S. Appeals Court for the District of Columbia

CL~F-8

cA~&-q

~F-Io

-5-
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found that psychological impacts are within the scope

of environmental law. Therefore, within this section the

NRC should evaluate the socioeconomic costs associated

with the psychological impacts attributable to the

plant's operation and presence. A new section of the

DES should be created to analyze this factor of psychological

stress and to assess adverse mental health consequences

among plant employees, residents, and visitors to the area.

5.9.2 Radiological Impacts: Operational Overview

In the second paragraph an incorrect reference is

made to Section 4.2.5. It should read Section 4.2.4.

Management of solid and liquid radioactive wastes is

not considered. Descriptions are needed of types of

on-site storage facilities, their capacities, types and

amounts of radioactive wastes generated, handling and

shipping facilities, and final disposal sites.

No mention is made of scheduling criteria for

releases of airborne or waterborne radioactive effluents.

Will atmospheric releases depend on meteorological

conditions and be restricted under certain circumstances?

Will oceanic releases depend on tidal or current patterns?

CLF is concerned that the NRC is attempting to

minimize concern about radiation effects through semantic

rather than substantive demonstrations. Such an approach

--6--
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is evident in this statement:

Radioisotopes in the facility's effluents that
enter unrestricted areas will produce doses
through their radiations to members of the
general public in a manner similar to the way
doses are produced from background radiations
*.., which also include radiation from nuclear
weapons fallout. (5-19)

This statement holds minimal and misleading information,

and its intent appears to be to assuage the reader's

concern about the health consequences of radioactive

releases. CLF asks that this sentence be stricken from

the description of radiological- exposure pathways.

The operational monitoring program is described but

no provisions are cited for the prompt reporting of

releases of unexpectedly high levels of radioactivity.

Notification of local agencies is essential if adverse

health effects under such circumstances are to be minimized

over the 30-year course of operation of the plant.

5.9.3.1 Occupational Radiation Exposure for PWRs

[Pressurized Water Reactors]

Several statistics are lacking in this section which

could aid in a more precise evaluation of the occupational

risk of radiation exposure. Although a range of values

is cited for collective annual radiological doses for

occupational workers (18 - 5262 person-rems/year) and a

-7-
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mean value (440 person-rems/year), only a mean value

of average worker exposure is cited (0.8 rem/worker/year).

In order to weigh the occupational risk of excess exposure,

the range and distribution of exposure values must be \

examined. Although no significant variation in dose per

worker is claimed, the collective annual range varies so

greatly as to warrant documentation of the insignificance of

variations in dose/worker values. The variation in

radiation exposure among different job categories at the

station must also be explored and the consequences analyzed.

CLF finds that the information compiled in Table 5.4

(5-24). does not reasonably assess occupational risk for

nuclear plant workers. With the exception of nuclear

plant workers, the incidences of job-related mortalities

reported are based on statistical censuses. For nuclear

power plant workers only a projected value of the mortality

rate can be provided. Since this estimate is based in

part on the questionable average value of 0.8 rem/worker,

this table potentially distorts the relative occupational

risk for Seabrook Station employees.

The DES refers to two models which generate different

estimates of the occupational risks of contracting a fatal

cancer or bearing offspring with genetic disorders. The

NRC cites values generated by an "absolute risk" model.

The "relative risk" model differs from the "absolute risk"0

-8-
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model in that the former carries the assumption that

risk prevails for the duration of the worker's life.

"Use of the 'relative risk' model would produce risk

values up to about four times greater than those used in

this report. The staff regards the use of the 'relative

risk' model values as a reasonable upper limit of the

range of uncertainty." (5-25)

The NRC staff failed to include expected values for

the number of cancer deaths and the number of instances

of genetic disorders among plant workers' offspring

resulting from 30 years of plant operation. They also fail

to analyze whether the probabilities of cancer deaths

and genetic disorders increase among plant workers as their

job tenure lengthens. According to the "absolute risk"

model, 3 to 4 cancer deaths within the work force will be

attributable to the plant's operation over a 30 year period.

However, using the "relative risk" model these expected

values could increase up to 12 to 16 deaths. No probability

is assigned to assess the increased risk of nonfatal

cancers within the work force. Over the 30 year period of

operation the "absolute risk" model predicts that there will

be 5 to 7 genetic disorders among offspring of plant workers;

the upper bounds of the "relative risk" model estimate

20 to 28 cases of genetic disorders. CLF asks the NRC

to estimate the percentage of the entire work force who

CLF-I

-9-
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I will directly or indirectly experience adverse health

effects due to exposure to radiation. Again this analysis

neglects to address variation in exposure among the

various occupations at the plant.

5.9.3.2 Radiological Impact on Humans

CLF contends that multiplying the annual U.S. general

public population dose received from exposure to radio-

activity from Seabrook Station's operation by the risk

estimators cannot sufficiently estimate cancer deaths or

genetic disorders which are dosage-dependent events. The

distribution of the doses must be considered as well as the

projected duration of plant operation. In order to assess

the radiological impact on humans or other biota (cf.

Section 5.9.3.3), temporal variations in the predicted

risk estimators must be explored. We reiterate that

in order to assess radiological impacts, average values

alone cannot be used: spaciotemporal variation in dosage

levels must be ocnsidered.

f A point estimate of the risk to the population alive

in the year 2000 cannot suffice to support the conclusion

that "the risk to public health and safety from exposure

to radioactive effluents and the transportation of fuel

and wastes from normal operation of the Seabrook facility

will be very small" (5-29 - 3-30). Again CLF disaoproves of

-10-
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of the use of seartantics as a substituta for substantive

demonstrations. I

5.9.3.4 Radiological Monitoring

The NRC's lack of critical review of the proposed

operation of Seabrook Station surfaces again in this

ill-considered statement: "Secondarily, the environmental

monitoring programs could identify the highly unlikely

e.xistence of releases of radioactivity from unanticipated

release points that are not monitored" (5-30). The commission

is resorting to the use of semantic devices in order to

emphasize what they estimate to be events with a low

probability of occurrence. If an unanticipated release

point exists, it implies a release has occurred. Does the NRC

mean that it is highly unlikely that such a release contains

radioactivity? If the release is not radioactive, how

would it be detected? CLF asks the NRC to rewrite this

passage. It should read: "The environmental monitoring

programs will also identify the existence of releases of

radioactivity from unanticipated release points. Although

the facility has been engineered to minimize such

occurrences, within the industry [x] number of occurrences

have been reported in [y] reactor-years of operation."

Also the NRC must ask the applicant to submit procedures

for promptly notifying the state if abnormal releases of

I

-11-
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radioactivity occur.

5.9.3.4.2 Radiological Monitoring: Operational

CLF requests that a table similar to Table 5.6 (5-32 -

5-34) be included to substitute for the statement: "The

applicant states that the operational program will in

essence be a continuation of the preoperational program

... " (5-31). Why are fruit, vegetable, soil, and gamma

radiation survey samples deleted from operational

monitoring? Why is the review of the proposed operational

monitoring program not a part of this DES?

5.9.4.2 General Characteristics of Accidents

Besides the frief discussion of safety design and

operational safety features, the NRC must also provide

discussion of design flaws in pressurized water reactors

and of unresolved safety issues.

CLF asks that the reactor containment structure

design features which minimize the likelihood of radio-

active noble gas releases (5-37) be specified.

5.9.4.3 Accident Experience and Observed ImDacts

This section offers a very limited presentation of

accident experience associated with the operation of

PWRs. CLF requests that at least discussion be included

-12-
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of the March 1978 mishap at Rancho Seco I and its

implications and of the January 1982 accident at Ginna.

A compilation of the abnormal occurrences which have

resulted in releases of radioactivity (both within plant

and into unrestricted areas) should be included and a

value for releases/reactor-year calculated.

5.9.4.4 Mitigation of Accident Consecuences: Design

Features

If the NRC chooses not to address unresolved safety

issues in Section 4.9.4.2, design-related unresolved

safety issues should be discussed in this section. Signs

of steam generator tube degradation are present in well

over half the PWRs on line in the United States; in

particular, steam generator tube degradation associated with

leakage of condenser saltwater into the secondary cooling

system should be addressed. Reactor vessel embrittlement

and thermal shock have also received wide press. CLF

requests that the NRC require the applicant to submit what,

if any, mitigation measures are being adopted to cope with

age-related design deficiencies.

5.9.4.4 Mitigation of Accident Consequences: Emergency

Prevaredness

No substantive information about emergency procedures

-13-
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at Seabrook Station are yet available. Without this

information CLF contends that the DES cannot be approved.

Good intentions cannot substitute for adequate planning.

The emergency preparedness plans must be subject to

public comment.

5.9.4.5 Accident Risk and Impact Assessment: Design-

Basis Accidents

CLF requests the inclusion of worst-case scenarios in

calculating the environmental impact of accidental releases

of radioactivity. These dose values are then to be

compared with the calculated "realistic doses". Again,

such an analysis is incomplete and misleading if only average

values are calculated and interpreted.

5.9.4.5 Accident Risk and Impact Assessment: Probabilistic

Assessment of Severe Risk

A full explanation of the exclusion of accident

sequences initiated by natural phenomena or sabotage from

the probabilistic assessment of risk is needed as well as

a discussion of the basis of the NRC's decision "that

the additional risk from sever accidents initiated by

natural events or sabotage is within the uncertainty of

risks presented ... " (5-48). The NRC acknowledges that

substantial uncertainty is associated with their probability

-14-
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estimates. CLF requests a quantitative assessment of

this substantial uncertainty. We believe that the

exclusion of sequences initiated by natural phenomena and

sabotage from the calculation of the point estimate increases

the cahnce of Type II errors, that is, the failure to

reject a false hypothesis or false estimate of a point

value.

CLF requests that the NRC assess how the probability

per reactor-year of particular accident sequences varies

with the age of the power station.

Another inadequacy of this section is that only

atmospheric releases are addressed. CLF requests the

inclusion of analyses of the probabilities and consequences

of spills of radioactive liquids into the ocean or marsh

or onto the plant site either here or elsewhere in the

DES.

5.9.4.5 Accident Risk and Impact Assessment: Dose and

Health Impacts of Atmospheric Releases

The probability density functions (Figures 5.4 - 5.7),

insofar as they are based on "realistic dose" values

similar to those presented earlier in Section 5.9.4.5, are

of limited value without companion functions based on

doses calculated using worst-case scenarios and consideration

of the uncertainty underlying Table 5.9 Little consideration

C 0 , ;7-3()

CLP-~31

C~r3
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CLF-3z3 is given here to demographic variations in tolerance to

radiation exposure.

5.9.4.5 Accident Risk and Impact Assessment: Risk

Considerations

Table 5.11, "Average Values of Environmental Risks

due to Accidents per Reactor-Year" (5-64), needs to be

expanded to include population exposure, in person-rems,

within 16 km of the station. Also it is unclear from

which population the average value of .0006 early fatalities,

reactor-year is derived. Nevertheless, the NRC proceeds to

use this value to assess the early fatality risk for the

population living within 16 km of the reactor in the year

2000. This usage is scientifically unsound: an average

value from a population cannot be assumed to be the

average value of a non-randomly selected subpopulation.

CLF insists that this analysis be revised in order to

remove such errors. The NRC's failure to apply the

rudimentary principles of statistics correctly calls the

validity of this risk analysis into doubt.

5.9.4.5 Accident Risk and Impact Assessment: Uncertainties

This section fails to specify the uncertainty involved

-in the derivation of exposure risk probabilities. Instead

the commission offers a brief history of the development

of risk assessment methodology and notes "it is of interest

-16-
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that this [the occurrence of the Three Mile Island accident

after 400 reactor-years of operation] was within the

range of frequencies estimated by the RSS [Reactor Safety

Study] for an accident of this severity" (5-70). This

example may be of interest, but it cannot, CLF emphasizes,

be considered to verify the validity of the RSS figures.

This occurrence could as well be due to chance, and the

example should be stricken from the text.

If the NRC is going to mention that "the radiological C- F34

risk of accidents discussed in this chapter does not reflect

these improvements [in safety from investigative studies]"

(5-70), the staff should also, at some point within the

chapter, list all factors that were dismissed in the

calculations of radiological risk. Particular attention

should be paid to the factors of reactor age and

spaciotemporal variations in radiation exposure within the

local population.

Appendix F: Consequence Modeling Considerations (Evacuation

Model)

While it is informative to explain the evacuation C>$-

model, no attempt is made within the DES to apply this

model to the area surrounding the Seabrook Station.

Neither is the early warning system described nor mention

made of the Ginna accident and the controversy concerning

-17-
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the Ginna officials' failure to activate the early

warning system. In order for evacuation plans to be 4
effective, they must be explicitly documented, publicized,

and tested. CLF asks that these plans be detailed and made
available for public comment before approval of the

DES. The plans should address at least these factors:

(1) time of day, (2) time of week, (3) wather conditions,

(4) the structure and condition of the transportation

system, (5) the capacity of different sections of the

transportaiton system, (6) access to transportation, (7)

the presence of tourists, beach users, and other non-residents.

6.4 Benefit-Cost Summary

The DES subjectively dismisses the costs of the

Seabrook project as being small or nonexistent and asserts 4
that the benefits are large. These judgments are supported

with dollar values or references to the text. CLF has

discussed at length the deficiencies of the DES text on

environmental impacts and concludes that these "costs"

may be significant. The dollar amounts presented in the

cost-benefit summary suffer from omissions and low estimates.

If only the data submitted here are considered, the analysis

fails to reveal the range of plausible values for these

costs or the extensive public dispute about how large

costs will be.

-18-
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The principles omission in the cost-benefit summary (

is the cost of construction of Units I and II of the

Seabrook Station. The Public Service Company of New

Hampshire ("PSNH") estimates the cost of the two units

to be $3.56 billion. An independent analysis of cost based

on historic data on nuclear power plant construction

cost and duration calculated the project cost to be $7.21

billion (Dr. Richard Rosen, Energy Systems Research Group,

Maine Public Utilities Commission Docket No. 81-114). The

cost-benefit summary must include this range of plausible

construction cost estimates.

The economic costs that were listed in the summary

are either lower than PSNH's estimates or are at the low end

of a range of plausible costs. PSNH estimates that the

cost of fuel at Seabrook to be 13.3 mills/kWh and 15.5

mills/kWh at Units I and II respectively (1982$), rather

than the 11.6 mills/kWh cited in the summary. PSNH has

projected an 8.3 milss/kWh cost for operation and maintenance

increasing at a rate of 9% annually. However, operating

experience at two existing New England plants, Millstone

I and II, indicates that operation and maintenance costs

have been $35/kW (1980$) escalating at a rate of 15% annually:

this translates into a cost of 17.6 mills/kWh in 1987 or

double the DES estimate. Finally, estimates of decommissioning

costs are generally recognized to be speculative. The NRC

2-LF3S

-19-

Conservation Law Foundation of New England. Inc.. 3 Joy Street. Bo1ton..%lassachusetts 02108 (617) 742-2540

A-199



C)-F

c~M: ~cj recently commissioned a study which projects decommissioning-

costs for a large plant to be $250 million (1981$) or

roughly $500 million for Seabrook (Paul Chernick et al.,

Design, Costs, and Acceptability of an Electric Utility

Seof-Insurance Pool for Assurino the Adecuacy of Funds

for Nuclear Power Plant Decommissionino ExDense. NUREG/

CR-2370 Nov. 1981) which is significantly higher than

the DES estimate of $21 to $43 million.

The cost-benefit summary has omitted several costs

which affect the cost of power form the plant. The cost

of interim replacements and insurance should be included.

In addition there is an opportunity cost. Investment in

Seabrook precludes investment in alternative power sources.

Several times in the last six months the New Hampshire

Public Utility Commission has noted this investment's

impairment of the Company's financial flexibility.

A revision of costs in the cost-benefit summary

affects the calculation of benefits. The largest benefit

attributed to Seabrook is reduced generating costs. If

the higher range of construction and operating costs

are in fact incurred, the cost per kilowatthour of power

from Seabrook will be significantly higher than the cost

of oil. This would negate all generating cost savings

leaving the benefit of backing out from oil. At this point

it becomes necessary to re-evaluate the opportunity cost:
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if alternative means exist to displace oil at a lower

cost, then the opportunity cost of precluding these

investments becomes very large. A revised cost-benefit

summary would show that under a certian set of assumptions

economic costs alone, not including environmental, health,

and safety costs, outweigh economic benefits.
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August 4, 1982

Nuclear Regulartory Commission
Washington, D.C. 20555
Attn: Director, Division of Licensing,

Office of Nuclear Reactor Regulation

Dear Sir,

CV+ f -I The Nuclear Regulatory Commission staff has issued a Draft
Environmental Statement on the environmental considerations
associated with the Seabrook Station Nuclear Power Plant.
The following judgement appears in para. 5.5.1.2, page
5-8 of that statement:

"Research data on the potential biological effects from
electrical fields associated with transmission lines
have been reviewed by the staff (Department of Energy
1980; EPRI). While experimental work is still underway
on the biological effects of electric fields along trans-
mission lines, the staff has found no evidence at this
time to support a conclusion that the operation of the
Seabrook 345-kV transmission lines will have an adverse
effect on the health of humans or that their operation
will adversely affect plant or animal life."

The thrust of this response is to take issue, not only with
the Staff conclusion, but their source of opinion as well.
To accomplish this, one must consider the objectivity of
"expert" opinion, or lack of same.

When the EPRI (Energy Producers Research Institute) was
founded in 1972, it assumed responsibility for almost all
industry research on OH-HV lines. In 1974 their scientists
defined the threshold at which OH-HV type fields were 100%
lethal to isolated cells. The report was not accepted or
published by EPRI. The following year, the same scientists
discovered that OH-HV type fields altered the physiology
and behavior of animals. At this point, the entire study
was abandoned, never published (although its cost was more
than ½ million dollars), and EPRI's present research does
not acknowledge that the previous studies even existed.

Note: Drs. Gibson and Moroney from the Naval Aerospace
Medical Research Laboratory in Pensacola discovered
ELF lines to cause diminished thought process and
cognitive skills in humans exposed for brief periods.

In 1976 EPRI funded a project to study the possibility of
conducting a study of the health status of individuals who
worked on OH-HV lines. EPRI has not released the details or
results of the study, nor have they revealed whether the
actual study is being, or has been, performed.

Note: Investigations in the Soviet Union concluded that
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long term exposure by men working near OH-HV lines kA6_L
resulted in alterations of the central nervous system,
heart, and blood vessels, in changing the biochemical
components of the blood, and low sperm counts. Further,
the U.S. Public Health Service has published a report
that men frequently exposed to AC magnetic fields as a
group show a higher cancer rate than the total popul-
ation.

Also in 1976, EPRI funded a study at Battelle Laboratories
relative to animal reproduction. No data has been released,
although an excess of 1 million dollars has been expended.

In the same year, the Department of Energy (DOE) became
concerned whether OH-HV fields caused biological effects
and contracted with Battelle for a 2 million dollar study.
At that time, at least 40 scientific investigators had
already reported biological changes in animals due to ELF
fields. The DOE study did not attempt to simulate any
previous study-finding and has been carried out at such
intensities and experimental conditions so as to be inher-
ently incapable of confirming or conflicting with any other
investigation. Add to this the fact that it is so heavily
funded, no independent researchers can ever attempt to prove
or disprove DOE.

Enter the Navy. The relationship between OH-HV lines and
their Project Sanguine has led to a cooperation between
they and the utilities. The Navy's.chief civilian contr-
actor (IIT Research Institute) has taken the position that
there are no health or environmental effects resulting from
OH-HV lines. They offer, however, no research data, but
function in a public relations capacity producing reports
to inform the public and advise the Federal Government.

Note: The Boston Globe, reporting on Project Sanguine
stated, "One study that the Navy did not release
for two years showed that some changes in blood
chemistry could result from prolonged exposure to
electromagnetic fields."

At present, the Navy, DOE, and EPRI fund most all of the
studies regarding ELF bioeffects. The relationship between
DOE and EPRI is such that money, personnel and project
designs for research flow openly and freely between them.
Research costs at Battelle Labs are approximately evenly
solit between EPRI and DOE.

Many individual power companies, the source of EPRI's funding,
employ the Rochester Group. This Group is, in part, supported
by the Navy, and DOE. It is an advisor and consultant to
EPRI, LLTRI, and the Navy. The Group has not published any
ELF research. However, they are amongst the only active
people recognized by EPRI as experts within the domain of ELF
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6q&:_1 bioeffects. They travel the U.S. and Canada, representing
various power companies th defend OH-HV lines and their
(lack of) adverse effects.

Note: Dr. Edwin Carstensen of the Rochester Group was
the N.E. Power expert witness at Mass. Dept. of
Public Utilities (DPU) public hearings. During
his conflicting testimony, he made the following
statements:

"If you can't feel it, it won't hurt you."
Entering the electric field, all a person would
sense is "movements of hairs on the skin--like
a gentle breeze."
And in regards to evidence that 400,000 pace-
makers in this country would be effected by
the voltages requested he replied, "Only those
who would be hospitalized would be effected."

All of the above flys in the face of independent discoveries
by scores of laboratory and field scientists from all over
the world. The sole interest of those scientists, most of
whose findings have been published and corroborated, is
study and discovery in terms of ill effects on mankind.

I believe therefore, that your decision to rely upon the
offerings of DOE and EPRI as major fodder for your position
should be reconsidered. Their challenge of a "Small number
of research studies" (many repeated and which, in fact, 4
number in the hundreds) is nearly humorous, issued not
from a position of clinical verification but, rather, one
of uncorroborated theories. In vieiw of all testimony, logic
dictates that the power company(s) are holding fast to those
who would serve only to justify their position. That position
appears to be dictated, in turn, by a refusal to change
methods and habits, although viable alternatives have been
proven to be cost effective and health conscious world-wide.

Your own conclusion is that "further research is needed".
In the interim, we must chance exposure to OH-HV fields
while this "further research" is conducted. Conducted by
whom? DOE and EPRI, whose collective motives must be opened
to unbiased, if not moral, scrutiny? Given the facts, whom
do you trust? Please consider the following:

An article from the Dept. of Preventative Medicine of the
U. of Colorado Medical Center in the Journal of Epidemiology
cited the findings of investigators Wertheimer and Leeper.
These scientists carried out studies on 344 children who died
prior to age 19. The cancer death rate among those who lived
near OH-HV lines exceeded a 2:1 ratio, when compared to those
who lived elsewhere. Their environments were not impacted by
any other common factors.
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A 1976 Public Health Service, U.S. Dept. of H.E.W. public- . t•-j
ation "Human Health and the Environment-Some Research Needs",
cited concern for "biological effects of OH-HV fields---with
respect to both short-term and long-term exposures", and
"possible interactions---with the central nervous system".

The American Cancer Society's Cancer Information Service
told me their "records indicate that high voltage and
relative radiation can cause cancer and male impotency, high
blood pressure and heart disease".

On October 3, 1980, a judge ruled that the Philadelphia (Pa.)
Electric Co. had violated Mr. Albert Goadby's civil rights
by not informing him of the potential health hazard from
their OH-HV power lines.

The New York Public Service Commission, after 3 years and
13,000 pages of testimony, concluded the following in its
brief:

"The evidence presented prompts us to conclude that
biological effects will probably be induced in humans
exposed to overhead lines and that such effects may be
harmful.---reports contained unrefuted inferences of
possible risks that we cannot responsibly ignore."
They further ruled the power authority to purchase or
relocate homes within a 1200 foot zone.

Given the above facts, I must be concerned with the social
regard and sincerety of the NRC staff conclusions. While
I do understand that public agencies are political in nature,
and must act accordingly from time to time, I am bewildered
at the lack of depth evident in their judgement. When the
public health is the primary issue, politics and short-term
dollars must be set aside. Unlike nuclear power facilities
themselves, which have checks and balances, warning systems
and evacuation plans, OH-HV lines simply exist. They are
always there emitting constant and incredible doses of
electricity into whomever and whatever approaches them.

Agencies such as yours, which are empowered, obligated,
and theoretically dedicated to preserving the public health
and welware, must not be party to inter-agency, agency-industry
volleyball. The NRC cannot leave those critical decisions,
which revolve around this issue to the whim of others. You
are legally responsible for final judgements as regard the
initial source of energy. As such, you cannot close your eyes
to that energy's distributed effect on life beyond Seabrook,.
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C- 0 1 - I Beaurocratic indifference and ignorance has for too long
made Americans subjects of government, rather than citizens
of the United States. We, in West Newbury and elsewhere in
this country, have always expected more. Now we are forced
to demand more.

Sincerely,

a ariesH ,H'olds tein

3A•5 Mai• treet

,/ West Ne ury, Massachusetts
01985

A-206



APPENDIX B

NEPA POPULATION-DOSE ASSESSMENT





APPENDIX B

NEPA POPULATION-DOSE ASSESSMENT

Population-dose commitments are calculated for all individuals living within
80 km (50 miles) of the Seabrook facility, employing the same dose calculation
models used for individual doses (see Regulatory Guide 1.109, Revision 1), for
the purpose of meeting the "as low as reasonably achievable" (ALARA) require-
ments of 10 CFR 50, Appendix I. In addition, dose commitments to the population
residing beyond the 80-km region, associated with the export of food crops
produced within the 80-km region and with the atmospheric and hydrospheric trans-
port of the more mobile effluent species, such as noble gases, tritium, and
carbon-14, are taken into consideration for the purpose of meeting the require-
ments of the National Environmental Policy Act of 1969 (NEPA). This appendix
describes the methods used to make these NEPA population-dose estimates.

1. Iodines and Particulates Released to the Atmosphere

Effluent nuclides in this category deposit onto the ground as the effluent moves
downwind; thus the concentration of these nuclides remaining in the plume is
continuously being reduced. Within 80 km of the facility, the deposition model
in Regulatory Guide 1.111, Revision 1, is used in conjunction with the dose
models in Regulatory Guide 1.109, Revision 1. Site-specific data concerning.
production and consumption of foods within 80 km of the reactor are used. For
estimates of population doses beyond 80 km it is assumed that excess food not
consumed within the 80-km area would be consumed by the population beyond 80 km.
It is further assumed that none, or very few, of the particulates released from
the facility will be transported beyond the 80-km distance; thus, they will
make no significant contribution to the population dose outside the 80-km region,
except by export of food crops. This assumption was tested and found to
be reasonable for the Seabrook Station.

2. Noble Gases, Carbon-14, and Tritium Released to the Atmosphere

For locations within 80 km of the reactor facility, exposures to these effluents
are calculated with a constant mean wind-direction model according to the guid-
ance provided in Regulatory Guide 1.111, Revision 1, and the dose models des-
cribed in Regulatory Guide 1.109, Revision 1. For estimating the dose commit-
ment from these radionuclides to the U.S. population residing beyond the 80-km
region, two dispersion regimes are considered. These are referred to as the
first-pass-dispersion regime and the world-wide-dispersion regime. The model
for the first-pass-dispersion regime estimates the dose commitment to the
population from the radioactive plume as it leaves the facility and drifts
across the continental U.S. toward the northeastern corner of the U.S. The
model for the world-wide-dispersion regime estimates the dose commitment to
the U.S. population after the released radionuclides mix uniformly in the world's
atmosphere or oceans.

(a) First-Pass Dispersion

For estimating the dose commitment to the U.S. population residing beyond
the 80-km region as a result of the first pass of radioactive pollutants,
it is assumed that the pollutants disperse in the lateral and vertical
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directions along the plume path. The direction of movement of the plume
is assumed to be from the facility toward the northeast corner of the U.S.
The extent of vertical dispersion is assumed to be limited by the ground
plane and the stable atmospheric layer aloft, the height of which deter-
mines the mixing depth. The shape of such a plume geometry can be visua-
lized as a right cylindrical wedge whose height is equal to the mixing
depth. Under the assumption of constant population density, the popula-
tion dose associated with such a plume geometry is independent of the
extent of lateral dispersion, and is only dependent upon the mixing depth
and other nongeometrical, related factors (NUREG-0597). The mixing depth
is estimated to be 1000 m, and a uniform population density of 62 persons/
km2 is assumed along the plume path, with an average plume-transport veloc-
ity of 2 m/s.

The total-body population-dose commitment from the first pass of radio-
active effluents is due principally to external exposure from gamma-
emitting noble gases, and to internal exposure from inhalation of air
containing tritium and from ingestion of food containing carbon-14 and
tritium.

(b) World-Wide Dispersion

For estimating the dose commitment to the U.S. population after the first-
pass, world-wide dispersion is assumed. Nondepositing radionuclides with
half-lives greater than I year are considered. Noble gases and carbon-14
are assumed to mix uniformly in the world's atmosphere (3.8 x 1018 M3 ),
and radioactive decay is taken into consideration. The world-wide-
dispersion model estimates the activity of each nuclide at the end of a
15-year release period (midpoint of reactor life) and estimates the annual
population-dose commitment at that time, taking into consideration radio-
active decay and physical removal mechanisms (for example, C-14 is
gradually removed to the world's oceans). The total-body population-dose
commitment from the noble gases is due mainly to external exposure from
gamma-emitting nuclides, whereas from carbon-14 it is due mainly to inter-
nal exposure from ingestion of food containing carbon-14.

The population-dose commitment as a result of tritium releases is esti-
mated in a manner similar to that for carbon-14, except that after the
first pass, all the tritium is assumed to be immediately distributed in
the world's circulating water volume (2.7 x 1016 M3 ) including the top
75 m of the seas and oceans, as well as the rivers and atmospheric mois-
ture. The concentration of tritium in the world's circulating water is
estimated at the time after 15 years of releases have occurred, taking
into consideration radioactive decay; the population-dose commitment esti-
mates are based on the incremental concentration at that time. The total-
body population-dose commitment from tritium is due mainly to internal
exposure from the consumption of food.

3. Liquid Effluents

Population-dose commitments due to effluents in the receiving water within
80 km of the facility are calculated as described in Regulatory Guide 1.109,
Revision 1. It is assumed that no depletion by sedimentation of the nuclides
present in the receiving water occurs within 80 km. It also is assumed that
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aquatic biota concentrate radioactivity in the same manner as was assumed for
the ALARA evaluation for the maximally exposed individual. However, food-
consumption values appropriate for the average, rather than the maximum, indi-
vidual are used. It is further assumed that all the sport and commercial fish
and shellfish caught within the 80-km area are eaten by the U.S. population.

Beyond 80 km, it is assumed that all the liquid-effluent nuclides except tritium
have deposited on the sediments so that they make no further contribution to
population exposures. The tritium is assumed to mix uniformly in the world's
circulating water volume and to result in an exposure to the U.S. population
in the same manner as discussed for tritium in gaseous effluents.

4. References

U.S. Nuclear Regulatory Commission, "Calculation of Annual Doses to Man from
Routine Releases of Reactor Effluents for the Purpose of Evaluating Compliance
with 10 CFR Part 50, Appendix I," Regulatory Guide 1.109, Revision 1,
October 1977.

"Methods for Estimating Atmospheric Transport and Dispersion of Gaseous
Effluents in Routine Releases from Light-Water-Reactors," Regulatory Guide 1.111,
Revision 1, July 1977.

--- , NUREG-0597, K. F. Eckerman, et. al., "User's Guide to GASPAR Code,"
June 1980.
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APPENDIX C

IMPACTS OF THE URANIUM FUEL CYCLE

The following assessment of the environmental impacts of the light-water-cooled-
reactor-(LWR)-supporting fuel cycle as related to the operation of the proposed
project is based on the values given in Table S-3 (see Section 5.10 of the main
body of this report) and the NRC staff's analysis of the radiological impact
from radon and technetium releases. For the sake of consistency, the analysis
of fuel-cycle impacts has been cast in terms of a model 1000-MWe LWR operating
at an annual capacity factor of 80%. In the following review and evaluation of
the environmental impacts of the fuel cycle, the staff's analysis and conclusions
would not be altered if the analysis were to be based on the net electrical power
output of the Seabrook Station.

1. Land Use

The total annual land requirement for the fuel cycle supporting a model 1000-MWe
LWR is about 460,000 m2 (113 acres). Approximately 53,000 m2 (13 acres) per
year are permanently committed land, and 405,000 m2 (100 acres) per year are
temporarily committed. (A "temporary" land commitment is a commitment for
the life of the specific fuel-cycle plant, such as a mill, enrichment plant,
or succeeding plants. On abandonment or decommissioning of the facility, such
land can be used for any purpose. "Permanent" commitments represent land that
may not be released for use after plant shutdown and/or decommissioning.) Of
the 405,000 m2 per year of temporarily committed land, 320,000 m2 are undisturbed
and 90,000 m2 are disturbed. Considering common classes of land use in the
United States,* fuel-cycle land-use requirements to support the model 1000-MWe
LWR do not represent a significant impact.

2. Water Use

The principal water-use requirement for the fuel cycle supporting a model
1000-MWe LWR is that required to remove waste heat from the power stations sup-
plying electrical energy to the enrichment step of this cycle. Of the total
annual requirement of 43 x 106 m3 (11.4 x 109 gal), about 42 x 106 m3 are re-
quired for this purpose, assuming that these plants use once-through cooling.
Other water uses involve the discharge to air (for example, evaporation losses
in process cooling) of about 0.6 x 106 m3 (16 x 107 gal) per year and water
discharged to the ground (for example, mine drainage) of about 0.5 x 106 m3

per year.

On a thermal effluent basis, annual discharges from the nuclear fuel cycle are
about 4% of those from the model 1000-MWe LWR using once-through cooling. The
consumptive water use of 0.6 x 106 m3 per year is about 2% of that from the
model 1000-MWe LWR using cooling towers. The maximum consumptive water use
(assuming that all plants supplying electrical energy to the nuclear fuel
cycle used cooling towers) would be about 6% of the model 1000-MWe LWR using
cooling towers. Under this condition, thermal effluents would be negligible.

*A coal-fired plant of 1000-MWe capacity using strip-mined coal requires the

disturbance of about 810,000 m2 (200 acres) per year for fuel alone.
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The staff finds that these combinations of thermal loadings and water consump-I
tion are acceptable relative to the water use and thermal discharges of the
proposed project.

3. Fossil Fuel Consumption

Electrical energy and process heat are required during various phases of the
fuel-cycle process. The electrical energy is usually produced by the combus-
tion of fossil fuel at conventional power plants. Electrical energy associated
with the fuel cycle represents about 5% of the annual electrical power produc-
tion of the model 1000-MWe LWR. Process heat is primarily generated by the
combustion of natural gas. This gas consumption, if used to generate electri-
city, would be less than 0.3% of the electrical output from the model plant.
The staff finds that the direct and indirect consumptions of electrical energy
for fuel-cycle operations are small and acceptable relative to the net power
production of the proposed project.

4. Chemical Effluents

The quantities of chemical, gaseous, and particulate effluents associated with
fuel-cycle processes are given in Table S-3. The principal species are sulfur
oxides, nitrogen oxides, and particulates. On the basis of data in a Council
on Environmental Quality report (CEQ) the staff finds that these emissions con-
stitute an extremely small additional atmospheric loading in comparison with
the same emissions from the stationary fuel-combustion and transportation sec-
tors in the U.S., that is, about 0.02% of the annual national releases for each e
these species. The staff believes that such small increases in releases of
these pollutants are acceptable.

Liquid chemical effluents produced in fuel-cycle processes are related to fuel-
enrichment, -fabrication, and -reprocessing operations and may be released to
receiving waters. These effluents are usually present in dilute concentrations
such that only small amounts of dilution water are required to reach levels of
concentration that are within established standards. The flow of dilution water
required for specific constituents is specified in Table S-3. Additionally, all
liquid discharges into the navigable waters of the U.S. from plants associated
with the fuel-cycle operations will be subject to requirements and limitations
set forth in the NPDES permit.

Tailings solutions and solids are generated during the milling process. These
solutions and solids are not released in quantities sufficient to have a signif-
icant impact on the environment.

5. Radioactive Effluents

Radioactive effluents estimated to be released to the environment from reprocess-
ing and waste-management activities and certain other phases of the fuel-cycle
process are set forth in Table S-3. Using these data, the staff has calculated

*The 100-year environmental dose commitment is the integrated population dose

for 100 years; that is, it represents the sum of the annual population doses
for a total of 100 years. I
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for I year of operation of the model 1000-MWe LWR the 100-year involuntary en-
vironmental dose commitment* to the U.S. population from the LWR-supporting fuel
cycle.

It is estimated from these calculations that the overall involuntary
total-body gaseous dose commitment to the U.S. population from the fuel cycle
(excluding reactor releases and the dose commitment due to radon-222 and tech-
netium-99) would be approximately 400 person-rems for each year of operation of
the model 1000-MWe LWR (reference reactor year, RRY). Based on Table S-3 values,
the additional involuntary total-body dose commitments to the U.S. population
from radioactive liquid effluents (excluding technetium-99) as a result of all
fuel-cycle operations other than reactor operation would be about 100 person-rems
per year of operation. Thus, the estimated involuntary 100-year environmental
dose commitment to the U.S. population from radioactive gaseous and liquid re-
leases due to these portions of the fuel cycle is about 500 person-rems (whole-
body) per RRY.

At this time the radiological impacts associated with radon-222 and technetium-99
releases are not addressed in Table S-3. Principal radon releases occur during
mining and milling operations and as emissions from mill tailings, whereas princi-
pal technetium-99 releases occur from gaseous diffusion enrichment facilities. The
staff has determined that radon-222 releases per RRY from these operations are as
given in Table C-i. The staff has calculated population-dose commitments for
these sources of radon-222 using the RABGAD computer code described in Volume 3
of NUREG-0002, Appendix A, Chapter IV, Section J. The results of these calcula-
tions for mining and milling activities prior to tailings stabilization are listed
in Table C-2.

When added to the 500 person-rem total-body dose commitment for the balance of
the fuel cycle, the overall estimated total-body involuntary 100-year environ-
mental dose commitment to the U.S. population from the fuel cycle for the model
1000-MWe LWR is approximately 640 person-rems. Over this period of time, this
dose is equivalent to 0.00002% of the natural-background total-body dose of about
3 billion person-rems to the U.S. population.*

The staff has considered the health effects associated with the releases of
radon-222, including both the short-term effects of mining and milling, and
active tailings, and the potential long-term effects from unreclaimed open-pit
mines and stabilized tailings. The staff has assumed that after completion of
active mining, underground mines will be sealed, returning releases of radon-222
to background levels. For purposes of providing an upper bound impact assess-
ment, the staff has assumed that open-pit mines will be unreclaimed and has cal-
culated that if all ore were produced from open-pit mines, releases from them
would be 110 Ci per RRY. However, because the distribution of uranium-ore
reserves available by conventional mining methods is 66% underground and 34%
open pit (Department of Energy 1978), the staff has further assumed that uranium
to fuel LWRs will be produced by conventional mining methods in these propor-
tions. This means that long-term releases from unreclaimed open-pit mines
will be 0.34 x 110 or 37 Ci per year per RRY.

*Based on an annual average natural-background individual dose commitment of

100 millirems and a stabilized U.S. population of 300 million.
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Table C-i Radon releases from mining and milling
operations and mill tailings for each
year of operation of the model 1000-MWe LWR*

Radon source Quantity released

Mining" 4060 Ci

Milling and tailings*** (during active mining) 780 Ci

Inactive tailings*** (before stabilization) 350 Ci

Stabilized tailings*** (several hundred years) 1 to 10 Ci/year

Stabilized tailings*** (after several hundred years) 110 Ci/year

*After three days of hearings before the Atomic Safety and Licensing

Appeal Board (ASLAB) using the Perkins record in a "lead case"
approach, the ASLAB issued a decision on May 13, 1981 (ALAB-640)
on the radon-222 release source term for the uranium fuel cycle.
The decision, among other matters, produced new source term numbers
based on the record developed at the hearings. These new numbers
did not differ significantly from those in the Perkins record,
which are the values set forth in this table. Any health effects
relative to radon-222 are still under consideration before the ASLAB.
Because the source term numbers in ALAB-640 do not differ signifi-
cantly from those in the Perkins record, the staff continues to
conclude that both the dose commitments and health effects of the
uranium fuel cycle are insignificant when compared to dose commit-
ments and potential health effects to the U.S. population resulting
from all natural background sources. Subsequent to ALAB-640, a
second ASLAB decision (ALAB-654, issued September 11, 1981) permits
intervenors a 60-day period to challenge the Perkins record on the
potential health effects of radon-222 emissions.

**R. Wilde, NRC transcript of direct testimony given "In the Matter
of Duke Power Company (Perkins Nuclear Station)," Docket No. 50-488,
April 17, 1978.

***P. Magno, NRC transcript of direct testimony given "In the Matter

of Duke Power Company (Perkins Nuclear Station)" Docket No. 50-488,
April 17, 1978.
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Table C-2 Estimated 100-year environmental dose commitment
per year of operation of the model 1000-MWe LWR

Dosage (person-rems)

Radon-222 Total body Bone Lung (bronchial
Radon source releases (Ci) epithelium)

Mining 4100 110 2800 2300

Milling and
active tailings 1100 29 750 620

Total 5200 140 3600 2900

Based on the above, the radon released from unreclaimed open-pit mines over 100-
and 1000-year periods would be about 3700 Ci and 37,000 Ci per RRY, respectively.
The total dose commitments for a 100- to 1000-year period would be as shown in
Table C-3.

Table C-3 Population-dose commitments from unreclaimed
open-pit mines for each year of operation of
the model 1000-MWe LWR

Population dose commitments (person-rems)

Time span Radon-222 Total Bone Lung (bronchial
(years) releases (Ci) body epithelium)

100 3,700 96 2,500 2,000
500 19,000 480 13,000 11,000

1,000 37,000 960 25,000 20,000

These commitments represent a worst case situation in that no mitigating circum-
stances are assumed. However, state and Federal laws currently require reclama-
tion of strip and open-pit coal mines, and it is very probable that similar re-
clamation will be required for open-pit uranium mines. If so, long-term releases
from such mines should approach background levels.

For long-term radon releases from stabilized tailings piles, the staff has as-
sumed that these tailings would emit, per RRY, 1 Ci per year for 100 years,
10 Ci per year for the next 400 years, and 100 Ci per year for periods beyond
500 years. With these assumptions, the cumulative radon-222 release from
stabilized-tailings piles per RRY would be 100 Ci in 100 years, 4090 Ci in
500 years, and 53,800 Ci in 1000 years (Gotchy 1978). The total-body, bone,
and bronchial epithelium dose commitments for these periods are as shown in
Table C-4.

Using risk estimators of 135, 6.9, and 22 cancer deaths per million person-rems
for total-body, bone, and lung exposures, respectively, the estimated risk of
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Table C-4 Population-dose commitements from stabilized-
tailings piles for each year of operation
of the model 1000-MWe LWR

Population dose commitments (person-rems)

Time span Radon-222 Total Bone Lung (bronchial
(years) releases (Ci) body epithelium)

100 100 2.6 68 56
500 4,090 110 2,800 2,300

1,000 53,800 1,400 37,000 30,000

cancer mortality resulting from mining, milling, and active-tailings emissions
of radon-222 is about 0.11 cancer fatality per RRY. When the risk from radon-222
emissions from stabilized tailings over a 100-year release period is added, the
estimated risk of cancer mortality over a 100-year period is unchanged. Similarly,
a risk of about 1.2 cancer fatalities per RRY is estimated over a 1000-year re-
lease period. When potential radon releases from reclaimed and unreclaimed open-
pit mines are included, the overall risks of radon-induced cancer fatalities
per RRY range as follows:

0.11 to 0.19 fatality for a 100-year period
0.19 to 0.57 fatality for a 500-year period
1.2 to 2.0 fatalities for a 1000-year period

The estimated risk of genetic defects from mining, milling, and active
tailings is even lower. Using a risk estimator of 258 potential cases of all
forms of genetic disorders per million person-rems, the staff estimates about
0.04 genetic disorder per RRY may occur. When potential radon releases from
reclaimed and unreclaimed open-pit mines are included, the overall risks of
radon-induced genetic disorders per RRY range as follows:

0.04 to 0.06 genetic disorder for a 100-year period
0.07 to 0.19 genetic disorder for a 500-year period
0.40 to 0.65 genetic disorder for a 1000-year period

To illustrate: A single model 1000-MWe LWR operating at an 80% capacity factor
for 30 years would be predicted to induce between 3.3 and 5.7 cancer fatalities
in 100 years, 5.7 and 17 in 500 years, and 36 and 60 in 1000 years as a result
of releases of radon-222.

These doses and predicted health effects have been compared with those that can
be expected from natural-background emissions of radon-222. Using data from
the National Council on Radiation Protection (NCRP 1975), the staff calculates
the average radon-222 concentration in air in the contiguous U.S. to be about
150 pCi/m 3 , which the NCRP estimates will result in an annual dose to the
bronchial epithelium of 450 millirems. For a stabilized future U.S. population
of 300 million, this represents a total lung-dose commitment of 135 million person-
rems per year. Using the same risk estimator of 22 lung-cancer fatalities per
million person-lung-rems used to predict cancer fatalities for the model 1000
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MWe LWR, the staff estimates that lung-cancer fatalities alone from background
radon-222 in the air can be calculated to be about 3000 per year, or 300,000 to
3,000,000 lung-cancer deaths over periods of 100 to 1000 years, respectively.

The staff is currently in the process of formulating a specific model for analyz-
ing the potential impact and health effects from the release of technetium-99
during the fuel cycle. However, for the interim period until the model is
completed, the staff has calculated that the potential 100-year environmental
dose commitment to the U.S. population from the release of technetium-99 should
not exceed 100 person-rems per RRY. These calculations are based on the gaseous
and the hydrological pathway model systems described in Volume 3 of NUREG-0002,
Chapter IV, Section J, Appendix A. When these figures are added to the
640 person-rem total-body dose commitment for the balance of the fuel cycle,
including radon-222, the overall estimated total-body involuntary 100-year
environmental dose commitment to the U.S. population from the fuel cycle for
the model 1000-MWe LWR is about 740 person-rems. Over this period of time,
this dose is equivalent to 0.00002% of the natural-background total-body dose
of about three billion person-rems to the U.S. population.*

The staff also considered the potential health effects associated with this
release of technetium-99. Using the modeling systems described in NUREG-0002,
the .major risks from technetium-99 are from exposure of the gastrointestinal
tract and kidney, although there is a small risk from total-body exposure. Using
organ-specific risk estimators, these individual organ risks can be converted
to total-body risk equivalent doses. Then, by using the total-body risk esti-
mator of 135 cancer deaths per million person-rems, the estimated risk of can-
cer mortality due to technetium-99 releases from the nuclear fuel cycle is about
0.01 cancer fatality per RRY over the subsequent 100 to 1000 years.

In addition to the radon- and technetium-related potential health effects from
the fuel cycle, other nuclides produced in the cycle, such as carbon-14, will
contribute to population exposures. It is estimated that an additional 0.08
to 0.12 cancer death may occur per RRY (assuming that no cure for or preven-
tion of cancer is ever developed) over the next 100 to 1000 years, respectively,
from exposures to these other nuclides.

The latter exposures can also be compared with those from naturally occurring
terrestrial and cosmic-ray sources. These average about 100 millirems. There-
fore, for a stable future population of 300 million persons, the whole-body dose
commitment would be about 30 million person-rems per year, or 3 billion person-
rems and 30 billion person-rems for periods of 100 and 1000 years, respectively.
These natural-background dose commitments could produce about 400,000 and
4,000,000 cancer deaths during the same time periods. From the above analysis,
the staff concludes that both the dose commitments and health effects of the
LWR-supporting uranium fuel cycle are very small when compared with dose com-
mitments and potential health effects to the U.S. population resulting from
all natural-background sources.

*Based on an annual average natural-background individual dose commitment of

100 mrems and a stablilized U.S. population of 300 million.
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6. Radioactive Wastes

The quantities of buried radioactive waste material (low-level, high-level,
and transuranic wastes) associated with the uranium fuel cycle are specified
in Table S-3. For low-level waste disposal at land-burial facilities, the
Commission notes in Table S-3 that there will be no significant radioactive
releases to the environment. The Commission notes that high-level and tran-
suranic wastes are to be buried at a Federal repository and that no release to
the environment is associated with such disposal. NUREG-0116, which provides
background and context for the high-level and transuranic Table S-3 values
established by the Commission, indicates that these high-level and transuranic
wastes will be buried and will not be released to the biosphere. No radio-
logical environmental impact is anticipated from such disposal.

7. Occupational Dose

The annual occupational dose attributable to all phases of the fuel cycle for
the model 1000-MWe LWR is about 200 person-rems. The staff concludes that this
occupational dose will have a small environmental impact.

8. Transportation

The transportation dose to workers and the public is specified in Table S-3.
This dose is small in comparison with the natural-background dose.

9. Fuel Cycle

The staff's analysis of the uranium fuel cycle did not depend on the selected
fuel cycle (no recycle or uranium-only recycle), because the data provided in
Table S-3 include maximum recycle-option impact for each element of the fuel
cycle. Thus the staff's conclusions as to acceptability of the environmental
impacts of the fuel cycle are not affected by the specific fuel cycle selected.
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APPENDIX D

EXAMPLES OF SITE-SPECIFIC DOSE ASSESSMENT CALCULATIONS

1. Calculational Approach

As mentioned in the main body of this report the quantities of radioactive
material that may be released annually from the Seabrook facility are estimated
on the basis of the description of the radwaste systems in the applicant's FSAR
and by using the calculation models and parameters developed by the NRC staff
in NUREG-0017. These estimated effluent release values for normal operations,
including anticipated operational occurrences, along with the applicant's site
and environmental data in the ER and in subsequent answers to NRC staff ques-
tions, are used in the calculation of radiation doses and dose commitments.

The models and considerations for environmental pathways that lead to estimates
of radiation doses and dose commitments to individual members of the public
near the plant and of cumulative doses and dose commitments to the entire pop-
ulation within an 80-km (50-mi) radius of the plant as a result of plant opera-
tions are discussed in detail in Regulatory Guide 1.109, Revision 1. Use of
these models with additional assumptions for environmental pathways that lead
to exposure to the general population outside the 80-km radius are described
in Appendix B of this statement.

The calculations performed by the staff for the releases to the atmosphere and
hydrosphere provide total integrated dose commitments to the entire population
within 80 km of this facility based on the projected population distribution in
the year 2000. The dose commitments represent the total dose that would be re-
ceived over a 50-year period, following the intake of radioactivity for 1 year
under the conditions existing 15 years after the station begins operation (that
is, the mid-point of station operation). For younger persons, changes in organ
mass and metabolic parameters with age after the initial intake of radioactivity
are accounted for.

2. Dose Commitments from Radioactive Effluent Releases

The NRC staff's estimates of the expected gaseous and particulate releases
(listed in Table D.1) along with the site meteorological considerations (dis-
cussed in Section 2.4 and summarized in Table D.2) were used to estimate radia-
tion doses and dose commitments for airborne effluents. Individual receptor
locations and pathway locations considered for the maximally exposed individual
in these calculations are listed in Table D.3.

Annual average relative concentration (x/Q) and relative deposition (D/Q)
values were calculated using the straight-line gaussian atmospheric dispersion
model described in Regulatory Guide 1.111. This model does not explicitly con-
sider two features of onshore airflow and seabreeze that could affect the cal-
culation of x/Q and D/Q values. These features are: plume intercept and/or
trapping beneath a boundary layer formed in the transition from overwater air-
flow to overland airflow, and curved plume trajectories experienced during the
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onset and decay of the seabreeze. The results of the straight-line model
have been adjusted to reflect increases in x/Q and D/Q values because of
these features.

In response to a request by the staff, the applicant performed a comparison of
x/Q and D/Q values calculated using a model that considers plume intercept and
trapping and those values calculated using a model that does not consider those
features. This comparison indicates that consideration of plume intercept and
trapping at Seabrook increases the x/Q and D/Q values 25% at most, and general-
ly 10% or less.

The applicant was also asked to provide additional information concerning
spatial and temporal variations in airflow trajectories, primary those ex-
perienced during onset and decay of the seabreeze. The applicant performed
a comparison of x/Q and D/Q values calculated using a variable trajectory atmo-
spheric dispersion model and those values calculated using a straight-line air-
flow model. The applicant's comparison indicates that the straight-line air-
flow model could underpredict x/Q and D/Q values by up to a factor of 2. Gen-
erally, the differences between the models were on the order of 50% or less,
with the straight-line airflow model usually underpredicting within 8 km (5 mi)
and overpredicing at greater distances. The staff performed an independent
evaluation of the applicability of the straight-line airflow model and deter-
mined that, for the most part, the applicant's adjustments to the straight-
line model were reasonable. However, for releases through the unit vents, the
staff's comparison indicated that for receptors within about 2 km (1.25 mi),
the straight-line model could underpredict by as much as a factor of 5. x/Q
and D/Q values calculated for the locations of critical receptors were adjusted
upward, accordingly, for releases through the unit vents. Other than these
particular adjustments, the staff used the applicant's values for adjusting
the straight-line airflow model.

Releases through the two unit vents have been considered to be partially ele-
vated, based on the criteria in Regulatory Guide 1.111. Exit velocities, a key
factor in determining whether a release will escape the building wake cavity,
are different for each vent, resulting in the calculation of separate x/Q and
D/Q values. Intermittent releases through each vent have been evaluated using
the methodology described in NUREG-0324. Other releases have been considered
as ground level, with mixing in the turbulent wake of plant structures.

A composite 2-year period (April 1, 1979 through March 31, 1980 and June 1,
1980 through May 31, 1981) of onsite meteorological data was used for this
evaluation. Wind speed and direction data were based on measurements at the
13.1-m level. Atmospheric stability was defined by the vertical temperature
gradient measured between the 13.1-m and 63.7-m levels.

The NRC staff estimates of the expected liquid releases (listed in Table D.4),
along with the site hydrological considerations (discussed in Section 2.3 and
summarized in Table D.5), were used to estimate radiation doses and dose com-
mitments from liquid releases).
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(a) Radiation Dose Commitments to Individual Members of the Public

As explained in the text, calculations are made for a hypothetical individual
member of the public (that is, the maximally exposed individual) who would be
expected to receive the highest radiation dose from all pathways that contribute.
Th is method tends to overestimate the doses because assumptions are made that
would be difficult for a real individual to fulfill.

The estimated dose commitments to the individual who is subject to maximum
exposure at selected offsite locations from airborne releases of radioiodine
and particulates, and waterborne releases are listed in Tables D.6, D.7, and
D.8. The maximum annual total body and skin dose to a hypothetical individual
and the maximum beta and gamma air dose at the site boundary are presented in
Tables D.6, D.7, and D.8.

The maximally exposed individual is assumed to consume well above average
quantities of the potentially affected foods and to spend more time at poten-
tially affected locations than the average person as indicated in Tables E-4
and E-5 of Revision 1 of Regulatory Guide 1.109.

(b) Cumulative Dose Commitments to the General Population

Annual radiation dose commitments from airborne and waterborne radioactive
releases from the Seabrook facility are estimated for two populations in the
year 2000: (1) all members of the general public within 80 km (50 miles) of
the station (Table D.7) and (2) the entire U.S. population (Table D.9). Dose
commitments beyond 80 km are based on the assumptions discussed in Appendix B.
For perspective, annual background radiation doses are given in the tables for
both populations.
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1.111, "Methods for Estimating Atmospheric Transport and Dispersion of
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Table D.1 Calculated releases of radioactive
materials in gaseous effluents from
Seabrook Units 1 and 2 (Ci/yr per
reactor)

Plant Plant Turbine
stack vent stack vent* building

Nuclides (continuous) (intermittent) (continuous)

Ar-41
Kr-83m
Kr-85m
Kr-85
Kr-87
Kr-88
Kr-89
Xe-131m
Xe-133m
Xe-133
Xe-135m
Xe-135
Xe-137
Xe-138

Mn-54
Fe-59
Co-58
Co-60
Sr-89
Sr-90
Cs-134
Cs-137

1-131
1-133
C-14
H-3

a
a
3.0
260.0
1.0
6.0
a
12.0
a
85.0
a
7.0
a
1.0

25.0
a
1.0
1.0
a
2.0
a
3.0
7.0
560.0
a
6.0
a
a

a
a
a
a
a
a
a
a
a
a
a
a
a
a

Total Noble Gases 980.0

0.0047 0.00009 b
0.0016 0.000031 b
0.016 0.00031 b
0.007 0.00014 b
0.00034 0.000007 b
0.000062 0.000001 b
0.0047 0.00009 b
0.0077 0.00016 b

Total Particulates 0.043

0.014
0.013
7.0
880.0

0. 0054
0. 0015
1.0
220.0

0.0011
0.0013
a

*Intermittent release, 24 8-hr releases
tainment purges.

per year from con-

aLess

10-4
than 1.-0 Ci/yr for noble gases and C-14, less than
Ci/yr for iodine.

bLess than 1% of total for this nuclide.
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Table D.2 Summary of atmospheric disperison factors '(x/Q and relative
deposition values for the maximum site boundary and receptor
locations near the Seabrook nuclear facility*

Dispersion Parameter

x/Q
x/Q (decayed-

x/Q (decayed) depleted) D/Q
Location" Source*** (sec/m 3 ) (sec/m 3 ) (sec/m 3 ) (m-2 )

Unit 1

Nearest recreation A 2.78x10- 6  2.78x10- 6  2.64x10- 6  4.32x10- 8

point B 1.20x10- 5  1.20x10- 5  1.10x1O- 5  1.80x10- 7

(ENE, 0.4 km) C 1.88x10-s 1.88x10-s 1.78x10-s 5.77x10- 8

Nearest site A 8.81x10- 7  8.80x10_ 7  8.09x10- 7  1.98x10- 8

boundary B 2.60x10- 6  2.60x10- 6  2.40x10- 6  6.0Ox10- 8

(ESE, 0.92 km) C 7.60x10- 6  7.58x10- 6  6.88x10- 6  2.87x10- 8

Nearest residence A 4.18x10- 7  4.07x10- 7  3.87x10- 7  5.18x10- 9

and garden B 1.OOx10- 6  9.80x1O- 7  9.20x10- 7  1.22x10- 8

(ESE, 2.4 km) C 1.67x10- 6  1.66x10- 7  1.42x10- 6  5.58x10- 9

Nearest milk cow A 1.18x10- 7  1.18x10- 7  1.10xlO- 7  1.58x10- 9

and meat animal B 5.20x10- 7  5.20x10- 7  4.80x10- 7  6.80x10- 9

(SW, 2.1 km) C 3.95x10-7 3.91x10-_7  3.38x10- 7  1.50x10- 9

Nearest milk goat A 9.60x10- 8  9.60x10- 8  8.80xiO- 8  1.60x10- 9

and meat animal B 5.x0O10- 7  5.00xO0- 7  4.60x10- 7  8.60xi0- 9

(NNW, 1.3 km) C 7.94x10- 7  7.91x10-_7  7.04x10- 7  2.81xi0- 9

*The values presented in this table are corrected for radioactive decay and

cloud depletion from deposition, where appropriate, in accordance with
Regulatory Guide 1.111, Rev. 1, "Methods for Estimating Atmospheric
Transport and Dispersion of Gaseous Effluents in Routine Releases from Light
Water Reactors," July 1977.

**"Nearest" refers to that type of location where the highest radiation dose is

expected to occur from all appropriate pathways.

***Sources: A: Plant stack vent, Unit 1 or 2, partially elevated continuous release.
B: Plant stack vent, Unit 1 or 2, partially elevated intermittent

release, 24 releases per year, 8 hours per release.
C: Turbine-building vent, ground-level continuous release.
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Table D.2 (Continued)

Dispersion Parameter

x/Q
x/Q (decayed-

x/Q (decayed) depleted) D/Q
Location** Source*** (sec/m3 ) (sec/m 3 ) (sec/m 3 ) (M-2 )

Unit 2

Nearest recreation A 5.49xl0- 6  5.49x10- 6  5.21x10- 6  6.61x10- 8

point B 1.80x10- 5  1.80x10- 5  1.70x10- 5  2.48x10- 7

(ENE, 0.4 km) C 1.88x10- 5  1.88x10- 7  1.78x10- 5  5.77x10- 8

Nearest site A 1.63x10- 6  1.63x10- 6  1.49x10- 6  2.71xI0- 8

boundary B 3.80x10_6  3.80x10- 6  3.40x10- 6  6.20x10- 8

(ESE, 0.92 km) C 7.60x10- 6  7.58x10- 6  6.88x10- 6  2.87x10- 8

Nearest residence A 5.98x10- 7  5.97x10- 7  5.42x10- 7  6.07x10- 9

and garden B 1.44x10- 6  1.44x10- 6  1.30x10- 7  1.46x10- 8

(ESE, 2.4 km) C 1.67x10- 6  1.66x10- 7  1.42x10- 6  5.58x10- 9

Nearest milk cow A 1.66x10- 7  1.66x10- 7  1.52x10-I7  1.80x10- 9

and meat animal B 3.61x10- 7  3.60x10- 7  3.31xI0- 7  3.94x10- 9

(SW, 2.1 km) C 3.95x10- 7  3.91x10- 7  3.38x10- 7  1.50x10- 9

Nearest milk goat A 1.69x10- 7  1.68x10- 7  1.55x10- 7  2.03x10- 9

and meat animal B 9.0Ox10- 7  9.OOx1O-7  8.40x10- 7  1.08x10- 9

(NNW, 1.3 km) C 7.94x10- 7  7.91x10- 7  7.04x10- 7  2.81x10- 9

*The values presented in this table are corrected for radioactive decay and

cloud depletion from deposition, where appropriate, in accordance with
Regulatory Guide 1.111, Rev. 1, "Methods for Estimating Atmospheric
Transport and Dispersion of Gaseous Effluents in Routine Releases from Light
Water Reactors," July 1977.

**"Nearest" refers to that type of location where the highest radiation dose

is expected to occur from all appropriate pathways.

***Sources: A: Plant stack vent, Unit 1 or 2, partially elevated continuous
release.

B: Plant stack vent, Unit 1 or 2, partially elevated intermittent
release, 24 releases per year, 8 hours per release.

C: Turbine-building vent, ground-level continuous release.
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Table D.3 Nearest pathway locations used for maximally exposed
individual dose commitments for the Seabrook nuclear
facility

Location Sector Distance (km)

Nearest recreation point* ENE 0.4

Nearest site boundary** ESE 0.92

Residence and garden*** ESE 2.4

Milk goat and meat animal NNW 1.3

Milk cow and meat animal SW 2.1

*Located in the salt marsh surrounding the plant and is referred to as

"The Rocks"; is used mainly for fishing and boating.
**Beta and gamma air doses, total body doses, and skin doses from noble gases

are determined at the effluent-control boundaries in the sector where the
maximum potential value is likely to occur.

***Dose pathways including inhalation of atmospheric radioactivity, exposure
to deposited radionuclides, and submersion in gaseous radioactivity are
evaluated at residences. This particular location includes doses from
vegetable consumption as well.
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Table D.4 Calculated release of radioactive materials in liquid
effluents from Seabrook Units 1 and 2

Nuclide Ci/yr per reactor* Nuclide Ci/yr per reactor

Corrosion and Activation Products Fission Products (cont'd)

Cr-51
Mn-54
Fe-55
Fe-59
Co-58

Co-60
Np-239

0.00009
0.00002
0.00008
0.00005
0.00077

0.0001
0.00004

1-133
1-134
Cs-134
1-135
Cs-136

Cs-137
Ba-137m

0.071
0.0004
0.0037
0.013
0.00096

0.0027
0.0031

Fission Products All Others 0.00007

Total (except H-3) 0.23
H-3 380.0

Br-83
Br-84
Rb-89
Sr-89

Mo-99
Tc-99m
Te-127m
Te-127
Te-129m
Te-129
1-130

Te-131m
Te-131
1-131
Te-132
1-132

0.00011
0.00002
0.00006
0.00002

0.0029
0.0038
0.00001
0.00002
0.00007
0.00008
0.00025

0.00006
0.00005
0.12
0.00095
0.0094

*Nuclides whose release rates are less than 10-5 Ci/yr per reactor are not

listed individually but are included in "all others."
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Table D.5 Summary of hydrologic transport and
dispersion for liquid releases from
the Seabrook facility*

Transit time Dilution
Location (hours) factor

Nearest seafood-catch location 24.0 1
(discharge area)**

Nearest shoreline access to 0.1 1

plant discharge area

*See Regulatory Guide 1.113, "Estimating Aquatic

Dispersion of Effluents from Accidental and Routine
Reactor Releases for the Purpose of Implementing
Appendix I," April 1977.

**Assumed for purposes of an upper limit estimate;

detailed information not available.
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Table D.6 Annual dose commitments to a
the Seabrook Nuclear Station

maximally exposed individual near

Location Pathway Doses (mrems/yr per unit, except as noted 4

Unit 1

Noble Gases in Gaseous Effluents

Nearest recrea-
tion point*
(ENE, 0.4 km)

Nearest site
boundary*
(ESE, 0.92 km)

Direct radiation
from plume

Direct radiation
from plume

Gamma Air Dose Beta Air Dose
Total (mrad/yr per (mrad/yr per
Body Skin unit) unit)

0.12 0.26 0.20 0.28

0.028 0.058 0.044 0.063

Iodine and Particulates in Gaseous Effluents**

Nearest recrea-
tion point***
(ENE, 0.4 km)

Nearest site
boundary
(ESE, 0.92 km)

Nearest residence
and garden
(ESE, 2.4 km)

Nearest milk cow
and meat animal
(SW, 2.1 km)

Nearest milk goat
and meat animal
(NNW, 1.3 km)

Ground deposition
Inhalation

Ground deposition
Inhalation

Ground deposition
Inhalation
Vegetable consumption

Ground deposition
Inhalation
Vegetable consumption
Cow milk consumption
Meat Consumption

Ground deposition
Inhalation
Vegetable consumption
Goat milk consumption
Meat consumption

Total Body
0.44(T)
0.21(T)

0.20(T)
0.055(T)

0.053(C)
0.021(C)
0.15(C)

0.016(C)
0.0078(C)
0.05(C)
0.023(C)
0.0048(C)

0.017(C)
0.007(C)
0.044(C)
0.035(C)
0.004(C)

Bone
0.44(T)
0.0015(T)

0.20(T)
0.00044(T)

0.053(C)
0.00024(C)
0.39(C)

0.016(C)
0.0001(C)
0.112(C)
0. 057(C)
0. 015(C)

0.017(C)
0.0001(C)
0.096(C)
0.072(C)
0.012(C)

Thyroid
0.44(T)
0.26(T)

0.20(T)
0.07(T)

0.053(C)
0. 027(C)
0.19(C)

0.016(1)
0.0067(I)
N/A
0.44(1)
N/A

0.016(I)
0.006(I)
N/A
0.63(1)
N/A

Liquid Effluents**

Nearest seafood
at plant dis-
charge area

Nearest shore
access near
plant discharge

Fish consumption
Invertebrate
consumption

Shoreline recreation
Boating
Swimming

Total Body
0.0004(A)
0.0005(A)

0.0008(A)
a****
a

Thyroid
0.0 3(A)
0.035(A)

0.0008(A)
a
a
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Table D.6 (Continued)

Location Pathway Doses (mrems/yr per unit, except as noted)

Unit 2

Noble Gases in Gaseous Effluents

Nearest recrea-
tion point*
(ENE, 0.4 km)

Nearest site
boundary*
(ESE, 0.92 km)

Nearest recrea-
tion point***
(ENE, 0.4 km)

Nearest site
boundary
(ESE, 0.92 km)

Nearest residence
and garden
(ESE, 2.4 km)

Nearest milk cow
and meat animal
(SW, 2.1 km)

Nearest milk goat
and meat animal
(NNW, 1.3 km)

Direct radiation
from plume

Direct radiation
from plume

Ground deposition
Inhalation

Ground deposition
Inhalation

Ground deposition
Inhalation
Vegetable consumption

Ground deposition
Inhalation
Vegetable consumption
Cow milk consumption
Meat Consumption

Ground deposition
Inhalation
Vegetable consumption
Goat milk consumption
Meat consumption

Gamma Air Dose Beta Air Dose
Total (mrad/yr per (mrad/yr per
Body Skin unit) unit)

0.19 0.4 0.3 0.43

0.04 0.087 0.065 0.094

Iodine and Particulates in Gaseous Effluents**

Total Body Bone Thyroid
0.67(T) 0.67(T) 0.67(T)
0.36(T) 0.0028(T) 0.44(T)

0.27(T) 0.27(T) 0.27(T)
0.09(T) 0.00078(T) 0.11(T)

0.061(C) 0.061(C) 0.061(C)
0.030(C) 0.00031(C) 0.037(C)
0.22(C) 0.54(C) 0.25(C)

0.018(C) 0.018(C) 0.018(I)
0.0081(C) 0.0001(C) 0.0068(1)
0.059(C) 0.15(C) N/A
0.027(C) 0.075(C) 0.39(1)
0.0059(C) 0.021(C) N/A

0.02(C) 0.02(C) 0.02(1)
0.012(C) 0.0001(C) 0.011()
0.075(C) 0.16(C) N/A
0.057(C) 0.11(C) 0.33(1)
0.007(C) 0.021(C) N/A

Liquid Effluents**

Nearest seafood
at plant dis-
charge area

Nearest shore
access near
plant discharge

Fish consumption
Invertebrate
consumption

Shoreline recreation
Boating
Swimming

Total Body
0.0004(A)
0. 0005(A)

0.0008(A)
a
a

Thyroi d
0.03(A)
0.035(A)

0.0008(A)
a
a
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Table D.6 (Continued)

Location Pathway Doses (mrems/yr per unit, except as noted)

Units 1 and 2 Combined Noble Gases in Gaseous Effluents

Total
Body

Gamma Air Dose
(mrad/yr per

Skin unit)

Beta Air Dose
(mrad/yr per
unit)

Nearest recrea-
tion point*
(ENE, 0.4 km)

Nearest site
boundary*
(ESE, 0.92 km)

Nearest recrea-
tion point***
(ENE, 0.4 km)

Nearest site
boundary
(ESE, 0.92 km)

Nearest residence
and garden
(ESE, 2.4 km)

Nearest milk cow
and meat animal
(SW, 2.1 km)

Nearest milk goat
and meat animal
(NNW, 1.3 km)

Direct radiation
from plume

Direct radiation
from plume

Ground deposition
Inhalation

Ground deposition
Inhalation

Ground deposition
Inhalation
Vegetable consumption

Ground deposition
Inhalation
Vegetable consumption
Cow milk consumption
Meat Consumption

Ground deposition
Inhalation
Vegetable consumption
Goat milk consumption
Meat consumption

0.31 0.66 0.50 0.71

0.068 0.15 0.11 0.16

Iodine and Particulates in Gaseous Effluents**

Total Body
1.1(T)
0.57(T)

0.47(T)
0.15(T)

0. 11(C)
0.051(C)
0.37(C)

0. 034(C)
0.016(C)
0. 11(C)
0.05(C)
0. 011(C)

0.037(C)
0. 019(C)
0.012(C)
0.092(C)
0. 011(C)

Bone
1.1(T)
0. 004(T)

0.47(T)
0. 001(T)

0.11(C)
0. 001(C)
0.93(C)

0. 034(C)
0.0002(C)
0.26(C)
0.13(C)
0. 036(C)

0. 037(C)
0.0002(C)
0.26(C)
0.18(C)
0.03(C)

Thyroid
1.1(T)
0.70(T)

0.47(T)
0.18(T)

0.11(C)
0.064(C)
0.44(C)

0.034(1)
0.014(1)
N/A
0.83(I)
N/A

0.037(I)
0.017(I)
N/A
0.96(I)
N/A

Liquid Effluents**

Nearest seafood
at plant dis-
charge area

Nearest shore
access near
plant discharge

Fish consumption
Invertebrate
consumption

Shoreline recreation
Boating
Swimming

Total Body
0. 0008(A)
0.001(A)

0.0016(A)
a
a

Thyroid
0.06(A)
0.07(A)

0.0016(A)
a
a

*"Nearest" refers to that site boundary location where the highest radiation doses as
a result of gaseous effluents have been estimated to occur.

**Doses are for the age group and organ that results in the highest cumulative dose
for the location: A=adult, T=teen, C=child, I=infant. Calculations were made for
these age groups and for the following organs: gastrointestinal tract, bone, liver
kidney, thyroid, lung, and skin.

***"Nearest" refers to the location where highest radiation dose to an individual from
all applicable pathways has been estimated.

****a = less than 10-5
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Table D.7 Calculated Appendix I dose commitments to a maximally
exposed individual and to the population from operation
of the Seabrook nuclear facility*

Annual Dose per Reactor Unit

Individual

Appendix I Calculated
Design Objectives** Doses***

Liquid effluents
Dose to total body from all pathways
Dose to any organ from all pathways

Noble-gas effluents (at nearest recreation point)
Gamma dose in air
Beta dose in air
Dose to total body of an individual
Dose to skin of an individual

Radioiodines and particulatest
Dose to any organ from all pathways

3 mrems
10 mrems

10 mrads
20 mrads

5 mrems
15 mrems

15 mrems

0.002 mrem
0.07 mrem

0.3 mrad
0.43 mrad
0.19 mrem
0.4 mrem

1.1 mrem

Population Within 80 km

Total Body
person-rems

Thyroid
person-rems

Natural-background radiationtt
Liquid effluents
Noble-gas effluents
Radioiodine and particulates

390,000
0.27
0.13
2.12

14.1
0.13
2.5

*The doses in this table are the doses calculated from operation of Unit 2.
doses calculated from operation of Unit 1 are less due to the difference in
exit velocities of the plant stack vents.

The

**Design Objectives from Sections II.A, II.B, II.C, and II.D of Appendix I,
10 CFR Part 50 consider doses to maximally exposed individual and to population
per reactor unit.

***Numerical values in this column were obtained by summing appropriate values in

Table D-6. Locations resulting in maximum doses are represented here.

fCarbon-14 and tritium have been added to this category.

tt"Natural Radiation Exposure in the United States," U.S. Environmental Protection
Agency, ORP-SID-72-1, June 1972; using the average background dose for
New Hampshire of 89 mrems/yr, and year 2000 projected population of 4.4 x 106.
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Table D.8 Calculated RM-50-2 dose commitments to a maximally exposed
individual from operation of the Seabrook nuclear facility*

Annual Dose per Site

RM-50-2 Calculated
Design Objectives** Doses

Liquid effluents
Dose to total body or any organ from
all pathways 5 mrems 0.13 mrem
Activity-release estimate, excluding
tritium (Ci) 10 0.46

Noble-gas effluents (at nearest
recreation point)

Gamma dose in air 10 mrads 0.50 mrad
Beta dose in air 20 mrads 0.71 mrad
Dose to total body of an individual 5 mrems 0.31 mrem
Dose to skin of an individual 15 mrems 0.66 mrem

Radioiodines and particulates***
Dose to any organ from all pathways 15 mrems 1.8 mrem
1-131 activity release (Ci) 2 0.030

*An optional method of demonstrating compliance with the cost-benefit

Section (II.D) of Appendix I to 10 CFR 50. Doses in this table are taken
from Table D.6, combined site doses.

**Annex to Appendix I to 10 CFR 50.

***Carbon-14 and tritium have been added to this category.
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Table D.9 Annual total-body population dose commitments,
year 2000 (both units)

Category
U.S. population
dose commitment,
person-rems/yr

Natural background radiation* 26,000,000*

Seabrook Station Units 1 and 2
(combined) operation

Plant workers 880.0

General public:

Liquid effluents** 2.2
Gaseous effluents 32.0
Transportation of fuel and waste 6.0

*Using the average U.S. background dose (100 mrem/yr) and year

2000 projected U.S. population from "Population Estimates and
Projections," Series II, U.S. Department of Commerce, Bureau
of the Census, Series P-25, No. 704, July 1977.

**80-km (50-mile) population dose
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APPENDIX E

REBASELINING OF THE RSS RESULTS FOR PWRs

The results of the Reactor Safety Study (RSS) (WASH-1400, NUREG-75/014) have
been updated. The update was done largely to incorporate results of research
and development conducted after the October 1975 publication of the RSS and to
provide a baseline against which the risk associated with various light water
reactors (LWRs) could be consistently compared.

Primarily, the rebaselined RSS (NUREG/CR-1659) results reflect use of advanced
modeling of the processes involved in meltdown accidents, i.e., the MARCH com-
puter code modeling for transient- and loss-of-coolant accident-(LOCA)
initiated sequences and the CORRAL code used for calculating magnitudes of
release accompanying various accident sequences. These codes* have led to a
capability to predict the transient- and small LOCA-initiated sequences that is
considerably advanced beyond what existed at the time the RSS was completed. The
advanced accident process models (MARCH and CORRAL) produced some changes in staff
estimates of the release magnitudes from various accident sequences in WASH-1400.
These changes primarily involved release magnitudes for the iodine, cesium, and
tellurium families of isotopes. In general, a decrease in the iodines was pre-
dicted for many of the dominant accident sequences, while some increases in the
release magnitudes for the cesium and tellurium isotopes were predicted.

Entailed in this rebaselining effort was the evaluation of individual dominant
accident sequences as the staff understands them to evolve rather than the tech-
nique of grouping large numbers of accident sequences into encompassing, but
synthetic, release categories, as was done in WASH-1400. The rebaselining of
the RSS also eliminated the "smoothing technique" that was criticized in the
report by the Risk Assessment Review Group (sometimes known as the Lewis Report;
NUREG/CR-0400).

In both of the RSS designs (pressurized water reactor and boiling water reactor,
PWR and BWR), the likelihood of an accident sequence leading to the occurrence
of a steam explosion (a) in the reactor vessel was decreased. This was done
to reflect both experimental and calculational indications that such explosions
are unlikely to occur in those sequences involving small size LOCAs and tran-
sients because of the high pressures and temperatures expected to exist within
the reactor coolant system during these scenarios. Furthermore, if such an
explosion were to occur, there are indications that it would be unlikely to
produce as much energy and the massive missile-caused breach of containment
postulated in WASH-1400.

*It should be noted that the MARCH code was used on a number of scen'arios in

connection with the TMI-2 recovery efforts and for post-TMI-2 investigations
to explore possible alternative scenarios that TMI-2 could have experienced.
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For rebaselining of the RSS PWR design, the release magnitudes for the risk
dominating sequences, e.g., Event V, TMLB' 6, y and S2C6 (described later)
were explicitly calculated and used in the consequence modelling rather than
being lumped into release categories as was done in WASH-1400. The rebaselin-
ing led to a small decrease in the predicted risk to an individual of early
fatality or latent cancer fatality relative to the original RSS-PWR predic-
tions. This result is believed to be largely attributable to the decreased
likelihood of occurrence for sequences involving severe steam explosions (a)
that breached containment. (In WASH-1400, the sequences involving severe
steam explosions (a) were artificially elevated in their risk significance
(i.e., made more likely) by use of the "smoothing technique.")

In summary, the rebaselining of the RSS results led to small overall differences
from the predictions in WASH-1400. It should be recognized that these small
differences due to the rebaselining efforts are likely to be far outweighed by
the uncertainties associated with such analyses.

The accident sequences which are expected to dominate risk from the RSS-PWR
design are described below. Accident sequences are designated by strings of
identification characters in the same manner as in the RSS (See the table of
these symbols, Table E.1). Each of the characters represents a failure in one
or more of the important plant systems or features that ultimately would result
in melting of the reactor core and a significant release of radioactive mate-
rials from containment.*

Event V (Interfacing System LOCA)

During the Reactor Safety Study a potentially large risk contributor was iden-
tified due to the configuration of the multiple check valve barriers used to
separate the high pressure reactor coolant system from the low design pressure
portions of the emergency core cooling system (ECCS) (i.e., the low pressure
injection subsystem - LPIS). If these valve barriers were to fail in various
modes, such as a leak in one valve and rupture of the other or rupture of both
valves, and suddenly exposed the LPIS to high overpressures and dynamic loadings,
the RSS judged that a high probability of LPIS rupture would exist. Because
the LPIS is largely located outside of containment, the Event V scenario would
be a LOCA that bypassed containment and those mitigating features (e.g., sprays)
within containment. The RSS assumed that if the rupture of LPIS did not entire-
ly fail the LPIS makeup function (which would ultimately be needed to prevent
core damage), the LOCA environment (flooding, steam) would. Predictions of
the release magnitude and consequences associated with Event V have indicated
that this scenario represents one of the largest risk contributors from the
RSS PWR design. The NRC has recognized this RSS finding, and has taken steps
to reduce the probability of occurrence of Event V scenarios in both existing
and future LWR designs by requiring periodic surveillance testing of the inter-
facing valves to ensure that these valves are properly functioning as pressure
boundary isolation barriers during plant operations. Accordingly, Event V
predictions for the RSS PWR are likely to be conservative relative to the design
and operation of the Seabrook PWR plants

*For additional information detail see Reactor Safety Study (WASH-1400), Appen-

dix V.
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TMLB'-6, Y

This sequence essentially considers the loss and nonrestoration of all ac power
sources available to the plant along with an independent failure of the steam
turbine-driven auxiliary feedwater train which would be required to operate to
remove shutdown heat from the reactor core. The transient event is initiated
by loss of offsite ac power sources which would result in plant trip (scram)
and the loss of the normal way that the plant removes heat from the reactor
core (i.e., via the power conversion system consisting of the turbine, con-
denser, the condenser cooling system, and the main feedwater and condensate
delivery system that supplies water to the steam generators). This initiating
event would then demand operation of the standby onsite emergency ac power
supplies (two diesel generators) and the standby auxiliary feedwater system,
two trains of which are electrically driven by either onsite or offsite ac
power. With failure and nonrestoration of ac power and the failure of the
steam turbine driven auxiliary feedwater train to remove shutdown heat, the
core would ultimately uncover and melt. If restoration of ac power was not
successful during (or following) melt, the containment heat removal and fis-
sion product mitigating systems would not be operational to prevent the
ultimate overpressure (6, y) failure of containment and a rather large, ener-
getic release of activity from the containment. Next to the Event V sequence,
TMLB'6, y is predicted to dominate the overall accident risks in the RSS PWR
design.

$2C-6 (PWR 3)

In the RSS the S2 C-6 sequence was placed into PWR release Category 3, and it
actually dominated all other sequences in Category 3 in terms of probability
and release magnitudes. The rebaselining entailed explicit calculations of
the consequences from S2 C-6, and the results indicated that it was next in over-
all risk importance following Event V and TMLB'6, y.

The S2 C-6 sequence included a rather complex series of dependencies and inter-
actions that are believed to be somewhat unique to the containment systems
(subatmospheric) employed in the RSS PWR design.

In essence, the S2 C-6sequence included a small LOCA occurring in a specific
region of the plant; failure of the recirculating containment heat removal
systems (CSRS-F) because of a dependence on water draining to the recircula-
tion sump from the LOCA; and a resulting dependence imposed on the quench
spray injection system (CSIS-C) to provide water to the sump. The failure of
the CSIS(C) resulted in eventual overpressure failure of containment (6) due

.to the loss of CSRS(F). Given the overpressure failure of containment, the
RSS assumed that the ECCS functions would be lost due either to the cavitation
of ECCS pumps or from the rather severe mechanical loads that could result from
the overpressure failure of containment. The core was then assumed to melt in
a breached containment, leading to a significant release of radioactive materials.

Approximately 20% of the iodines and 20% of the alkali metals present in the
core at the time of release would be released to the atmosphere. Most of the
release would occur over a period of about 1.5 hours. The release of radio-
active material from containment would be caused by the sweeping action of
gases generated by the reaction of the molten fuel with concrete. Because
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these gases would be initially heated by contact with the melt, the rate of
sensible energy release to the atmosphere would be moderately high.

PWR 7

This is the same as the PWR release category 7 of the original RSS, which was
made up of several sequences such as S2 D-& (the dominant contributor to the
risk in this category), SD-E, S2 H-E, SIH-&, AD-E, AH-E, TML-E, and TKQ-E.
All of these sequences involved a containment base mat melt-through as the con-
tainment failure mode. With exception of TML-& and TKQ-E, all involve the poten-
tial failure of the ECCS following occurrence of a LOCA with the containment
engineered safety features continuing to operate as designed until the base
mat was penetrated. Containment sprays would operate to reduce the containment
temperature and pressure as well as the amount of airborne radioactivity The
containment barrier would retain its integrity until the molten core proceeded
to melt through the concrete containment base mat. The radioactive materials
would be released into the ground, with some leakage to the atmosphere occur-
ring upward through the ground. Most of the release would occur continuously
over a period of about 10 hours. The release would include approximately
0.002% of the iodines and 0.001% of alkali metals present in the core at the
time of release. Because leakage from containment to the atmosphere would be
low and gases escaping through the ground would be cooled by contact with the
soil, the energy release rate would be very low.

References

U.S. Nuclear Regulatory Commission, NUREG/CR-1659, Vol. 1, "Reactor Safety
Study Methodology Applications Program," April 1981. 4
--- , NUREG 75/014, "Reactor Safety Study," WASH-1400, October 1975.
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Table E.1 Key to PWR Accident Sequence Symbols

A - Intermediate to large LOCA.

- Failure to recover either onsite or offsite electric power within about
1 to 3 hours following an initiating transient which is a loss of offsite
ac power.

C - Failure of the containment spray injection system.

o - Failure of the emergency core cooling injection system.

H - Failure of the emergency core cooling recirculation system.

K - Failure of the reactor protection system.

L - Failure of the secondary system steam relief valves and the auxiliary
feedwater system.

M - Failure of the secondary system steam relief valves and the power conversion
system.

Q - Failure of the primary system safety relief valves to reclose after opening.

S, - A small LOCA with an equivalent diameter of about 2 to 6 in.

S2 - A small LOCA with an equivalent diameter of about 1/2 to 2 in.

T - Transient event.

V - Low pressure injection system check valve failure.

u - Containment rupture due to a reactor vessel steam explosion.

- Containment failure resulting from inadequate isolation of containment
openings and penetrations.

- Containment failure due to hydrogen burning.

6 - Containment failure due to overpressure.

- Containment vessel melt-through.
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APPENDIX F

CONSEQUENCE MODELING CONSIDERATIONS

F.1 Evacuation Model

"Evacuation," used in the context of offsite emergency response in the event of
substantial amount of radioactivity release to the atmosphere in a reactor
accident, denotes an early and expeditious movement of people to avoid exposure
to the passing radioactive cloud and/or to acute ground contamination in the
wake of the cloud passage. It should be distinguished from "relocation" which
denotes a post-accident response to reduce exposure from long term ground
contamination. The Reactor Safety Study (RSS) (NUREG-75/014, WASH-1400),
consequence model contains provision for incorporating radiological consequence
reduction benefits of public evacuation. The benefits of a properly planned
and expeditiously carried out public evacuation would be well manifested in a
reduction of early health effects associated with early exposure; namely, in
the number of cases of early fatality (see Section F.2) and acute radiation
sickness which would require hospitalization. The evacuation model originally
used in the RSS consequence model is described in WASH-1400 as well as in
NUREG-0340. However, the evacuation model which has been used herein is a
modified version of the RSS model (Sandia) and is, to a certain extent, site
emergency planning oriented. The modified version is briefly outlined below.

The model utilizes a circular area with a specified radius (the 16-km, 10-mile
plume exposure pathway Emergency Planning Zone (EPZ)), with the reactor at the
center. It is assumed that people living within portions of this area would
evacuate if an accident should occur involving imminent or actual release of
significant quantities of radioactivity to the atmosphere.

Significant atmospheric releases of radioactivity would in general be preceded
by one or more hours of warning time (postulated as the time interval between
the awareness of impending core melt and the beginning of the release of radio-
activity from the containment building). For the purpose of calculation of
radiological exposure, the model assumes that all people who live in a fan-
shaped area (fanning out from the reactor), within the circular zone with the
downwind direction as its median--that is, those people who would potentially
be under the radioactive cloud that would develop following the release--would
leave their residences after lapse of a specified amount of delay time* and
then evacuate. The delay time is reckoned from the beginning of the warning
time and is recognized as the sum of the time required by the reactor operators
to notify the responsible authorities; the time required by the authorities to
interpret the data, decide to evacuate, and direct the people to evacuate; and
the time required for the people to mobilize and get under way.

*Assumed to be of a constant value which would be the same for all evacuees.
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The model assumes that each evacuee would move radially out in the downwind
direction* with an average effective speed** (obtained by dividing the zone
radius by the average time taken to clear the zone after the delay time) over a
fixed distance** from the evacuee's starting point.

This distance is selected to be 24 km (15 miles) (which is 8 km (5 miles) more
than the 16-km (10-mile) plume exposure pathway EPZ radius). After reaching
the end of the travel distance the evacuee is assumed to receive no further
radiation exposure.

The model incorporates a finite length of the radioactive cloud in the downwind
direction which would be determined by the product of the duration over which
the atmospheric release would take place and the average windspeed during the
release. It is assumed that the front and the back of the cloud formed would
move with an equal speed which would be the same as the prevailing windspeed;
therefore, its length would remain constant at its initial value. At any time
after the release, the concentration of radioactivity is assumed to be uniform
over the length of the cloud. If the delay time were less than the warning
time, then all evacuees would have a head start, that is, the cloud would be
trailing behind the evacuees initially. On the other hand, if the delay time
were more than the warning time, then depending on initial locations of the
evacuees there are possibilities that (a) an evacuee will still have a head
start, or (b) the cloud would be already overhead when an evacuee starts to
leave, or (c) an evacuee would be initially trailing behind the cloud. How-
ever, this initial picture of cloud-people disposition would change as the
evacuees travel, depending on the relative speed and positions between the
cloud and people. The cloud and an evacuee might overtake one another one or
more number of times before the evacuee would reach his or her destination. In
the model, the radial position of an evacuating person, either stationary or in
transit, is compared to the front and the back of the cloud as a function of
time to determine a realistic period of exposure to airborne radionuclides.
The model calculates the time periods during which people are exposed to radio-
nuclides on the ground while they are stationary and while they are evacuating.
Because radionuclides would be deposited continually from the cloud as it
passed a given location, a person who is under the cloud would be exposed to
ground contamination less concentrated than if the cloud had completely passed.
To account for this, at least in part, the revised model assumes that persons
are: (a) exposed to the total ground contamination concentration which is cal-
culated to exist after complete passage of the cloud, after they are completely
passed by the cloud; (b) exposed to one half the calculated concentration when
anywhere under the cloud; and (c) not exposed when they are in front of the
cloud. Different values of the shielding protection factors for exposures from
airborne radioactivity and ground contamination have been used.

*In the RSS consequence model, the radioactive cloud is assumed to travel

radially outward only.
**Assumed to be of a constant value which would be the same for all evacuees.

The staff's estimate of evacuation time for Seabrook site is based upon
applicant's data for site evacuation during normal and weekend (beach traffic)
road conditions.
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Results shown in Section 5.9.4.5 for accidents involving significant release of
radioactivity to the atmosphere were based upon the assumption that all people
within the 16-km (10-mile) plume exposure pathway EPZ would evacuate as per the
evacuation scenario described above. Because sheltering can be a mitigative
feature, it is not expected that detailed inclusion of any facility (see
Section 5.9.4.5(2)) near a specific plant site, where not all persons would be
quickly evacuated, would significantly alter the conclusions. For the delay
time before evacuation, a value of 1 hour was used. The staff believes that
such a value appropriately reflects the Commission's emergency planning
requirements. The staff estimated the effective evacuation speed to be 1 meter
per second (2.2 miles per hour), based upon the applicant's estimate of the
time to clear the 16-km (10-mile) zone. It is realistic to expect that the
authorities would evacuate persons at distances from the site where exposures
above the threshold for causing early fatalities could be reached regardless of
the EPZ distance. The sensitivity of the early fatalities to evacuation
distance was calculated by assuming longer evacuation distances of 24 and 32 km
(15 and 20 miles) from Seabrook. As an additional emergency measure for the
Seabrook site, it was also assumed that all people beyond the evacuation
distance who would be exposed to the contaminated ground would be relocated
after passage of the plume. For these people outside of the evacuation zone
and within 40 km (25 miles), a reasonable relocation time span of 8 hours has
been assumed, during which each person is assumed to receive additional
exposure to the ground contamination. Beyond the 40-km (25-mile) distance, the
usual assumption of the RSS consequence model regarding the period of ground
exposure was used--which is that if the calculated ground dose to the total
marrow over a 7-day period would exceed 200 rems, then this high dose rate
would be detected by actual field measurements following the plume passage, and
people from those regions would then be relocated immediately. For this
situation the model limits the period of ground dose calculation to 24 hours;
otherwise, the period of ground exposure is limited to 7 days for calculation
of early dose.

Figure F.1 shows the early fatalities for evacuation distances of 24 and 32 km
(15 miles and 20 miles), and a pessimistic case for which no early evacuation
is assumed and all persons Are assumed to be exposed for the first 24 hours
following an accident and are then relocated.

The model has the same provision for calculation of the economic cost asso-
ciated with implementation of evacuation as in the orginal RSS model. For this
purpose, the model assumes that for atmospheric releases of durations 3 hours
or less, all people living within a circular area of 8-km (5-mile) radius
centered at the reactor plus all people within a 450 angular sector within the
plume exposure pathway EPZ and centered on the downwind direction will be
evacuated and temporarily relocated. However, if the duration of release would
exceed 3 hours, the cost of evacuation is based on the assumption that all
people within the entire plume exposure pathway EPZ would be evacuated and
temporarily relocated. For either of these situations, the cost of evacuation
and relocation is assumed to be $125 (1980 dollars) per person, which includes
cost of food and temporary sheltering for a period of 1 week.

F.2 Early Health Effects Model

The medical advisors to the Reactor Safety Study proposed three alternative
dose-mortality relationships that can be used to estimate the number of early
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fatalities that might result in an exposed population. These alternatives
characterize different degrees of post-exposure medical treatment from
"minimal," to "supportive," to "heroic," and are more fully described in
NUREG-0340.

The calculational estimates of the early fatality risks presented in the texts
of Section 5.9.4.5(3) and Section F.1 of this appendix used the dose-mortality
relationship that is based upon the supportive treatment alternative. This
implies the availability of medical care facilities and services for those
exposed in excess of about 200 rems. At the extreme low probability end of the
spectrum, i.e., at the one chance in one-hundred-million per reactor-year
level, the number of persons involved might exceed the capacity of facilities
for such services, in which case the number of early fatalities might have been
somewhat underestimated. To gain perspective on this element of uncertainty,
the staff has also performed calculations using the most pessimistic
dose-mortality relationship based upon minimal medical treatment and using
identical assumptions regarding early evacuation and early relocation as made
in Section 5.9.4.5(3). This shows one early fatality at two chances in
one-million per reactor-year level, an increase from 1500 to 2700 early
fatalities at the one chance in ten-million per reactor-year level
(see Table 5.4), and an overall two-fold increase in annual risk of early
fatalities (see Table 5.5). The major fraction of the increased risk of early
fatality in the absence of supportive medical treatment would occur within 4 km
(2.5 mi) and virtually all would be contained within 24 km (15 mi) of the
Seabrook site.

F.3 References

Sandia Laboratories, "A Model of Public Evacuation for Atmospheric Radiological
Releases," SAND 78-0092, June 1978.

U.S. Nuclear Regulatory Commission, NUREG-75/014 (WASH-1400), "Reactor Safety
Study," October 1975.

--- , NUREG-0340, "Overview of the Reactor Safety Study Consequences Model,"
October 1977.
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APPENDIX G

LETTERS FROM THE U.S.-FISH AND WILDLIFE SERVICE
AND THE NATIONAL MARINE FISHERIES SERVICE

CONCERNING ENDANGERED SPECIES
IN THE SEABROOK AREA





UNITED STATES.. -

DEPARTMENT OF THE INTERIOR -

FISH AND WILDLIFE SERVICE . -
New England Area Office '-' "CL*rc, -

P. O. Box 1518 
CCAIM-

Concord, New Hampshire 03301

OCT

Mr. Frank J. Miraglia, Chief
Licensing Branch 3
Division of Licensing
Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Mr. Miraglia:

This responds to your September 21, 1981, letter to Mr. Howard Larsen requesting
information on the presence of Federally listed and proposed endangered or
threatened species within the impact area of the Seabrook nuclear power station,
Units 1 and 2, in Seabrook, New Hampshire. This office is responsible for all
consultations in New England under Section 7 of the Endangered Species Act for
species under our jurisdiction. The National Marine Fisheries Service in
Gloucester, Massachusetts should be consulted regarding marine endangered and
threatened species in the impact area of the project.

The following information pertains to all known Federally listed and proposed
endangered and threatened species under our jurisdiction within 50 miles of
Seabrook as you requested on September 21. Our response has been delayed pending
the receipt of additional information on the specific location of transmission
facilities associated with the Seabrook project. Mr. Allen Legendre of the
Yankee Atomic Electric Company sent us this information on October 13, 1981.

The endangered peregrine falcon (Falco peregrinus) migrates along the coastal
areas near Seabrook during the spring and fall. These birds are often sighted
over the coastal saltmarshes including those at our Rachel Carson and Parker
River National Wildlife Refuges, which are located in Wells, Maine and Newbury-
port, Massachusetts, respectively. Both of these refuges are located within
50 miles of the Seabrook site. Although the coastal area is an active corridor
for migrating peregrine falcons, there are no known nests within the 50-mile
area around Seabrook.

The bald eagle (Haliaeetus leucocephalus), which is also an endangered species,
is regularly reported within 50 miles of Seabrook. Eagles use the coastline
during their seasonal migrations between nesting and wintering areas. In addi-
tion, a number of eagles spend the winter along the Merrimack River, where they
are routinely reported from as far upriver as Bow, New Hampshire.

We are concerned about the potential electrocution of birds as a result of this
project. To the extent possible, new transmission facilities should be designed
and constructed so as to prevent electrocution of raptors, such as the peregrine
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falcon and bald eagle. This will be especially important along migratory corridors
and wintering areas.

There are two plants which occur within the 50-mile area around Seabrook that
have been proposed for listing as endangered or threatened species. The first
of these is the small whorled pogonia (Isotria meleoloides), which has been pro-
posed for Federal listing as an endangered species (Federal Register, Vol. 45,
No. 178, Page 59909, September 11, 1980). Populations of this species occur in
Epsom, Deerfield and Milton, New Hampshire, all of which are within 50 miles of
Seabrook.

The second species is the silverling (Paronychia argyrocoma var. albimontana),
which has been proposed for Federal listing as threatened (Federal Register,
Vol. 45, No. 209, Page 70949, October 27, 1980). It occurs in Newburyport,
Massachusetts, which is within 50 miles of Seabrook.

Based on the information sent by Mr. Legendre, it does not appear that new trans-
mission facilities will be constructed in the towns where these plants occur.
Therefore, we do not feel that it is necessary to specify exact locations of the
plants. If further plans call for new facilities in these towns, please contact
us so we can advise you on potential impacts to these species.

This response relates only to endangered species under our jurisdiction. It does
not address other legislation or our concerns under the Fish and Wildlife Coordi-
nation Act.

As you have indicated a desire for a thorough review, we suggest that you contact
the following people regarding potential impacts to State listed endangered and
threatened species:

1. New Hampshire:

Ms. Carol Smith
Audubon Society of New Hampshire
3 Silk Farm Road
Concord, New Hampshire 03301

2. Massachusetts:

Mr. Bradford G. Blodgett
Massachusetts Division of Fisheries

and Wildlife
Leverett Saltonstall Building
100 Cambridge Street
Boston, Massachusetts 02202

G-2
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3. Maine:

Mr. Lee E. Perry
Maine Dept. of Inland Fisheries

and Wildlife
284 State Street
Augusta, Maine 04333

Lists of Federally designated endangered and threatened species in Maine, New
Hampshire, and Massachusetts are enclosed for your information. Thank you for
your cooperation and please contact us if we can be of further assistance.

Sincerely 4yours,

,1res R. Maloy

Area Manager

Enclosures
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FEDERALLY LISTED ENDANGERED AND THREATENED SPECIES
IN MASSACHUSETTS

rnmmnon Name Scientific Name Status Distribution
Common Name Scientific Name Status Distribution

FISHES:

Sturgeon, shortnose* Acipenser brevirostrum E Connecticut River and
Atlantic Coastal waters

REPTILES:

Turtle, green*

Turtle, hawksbill*

Turtle, leatherback*
Turtle, loggerhead*
Turtle, Atlantic

ridley*
Turtle, Plymouth red-

bellied

BIRDS:

Eagle, bald
Falcon, American

peregrine

Falcon, Arctic
peregrine

Chelonia mydas

Eretmochelys imbricata

Dermochelys coriacea
Caretta caretta
Lepidochelys kempii

Chrysemys rubriventris
bangsi

Haliaeetus leucocephalus
Falco peregrinus anatum

Falco peregrinus tundrius

T

E

E
T
E

E

Oceanic straggler in
Southern New England

Oceanic straggler in
Southern New England

Oceanic summer resident
Oceanic summer resident
Oceanic summer resident

Plymouth and Dukes
Counties

E
E

Entire state
Entire state -

re-establishment to
former breeding ranj
in progress

Entire state Migrator:
no nesting

E y--;

MAIDIALS:

Cougar, eastern

Whale,
Whale,
Whale,
Whale,
Whale,
Whale,

blue*
finback*
humpback*
right*
sei*
sperm*

Felis concolor cougar

Balaenoptera musculus
Balaenoptera physalus
Megaptera novaeangliae
Eubalaena spp. (all species)
Balaenoptera borealis
Physeter catodon

E

E

E
E
E
E
E

Entire state - may be
extinct

Oceanic
Oceanic
Oceanic
Oceanic
Oceanic
Oceanic

MOLLUSKS:

NONE

PLANTS:

Silverling

Small Whorled Pogonia

Paronychia argyrecoma
var. albimontana
Isotria meleoloides

T
(proposed)

E
(proposed)

Essex County

Hampshire County

* Except for sea turtle nesting habitat, principal responsibility for these
species is vested with the National Marine Fisheries Service

G-4 Rev. 1/6/81



FEDERALLY LISTED ENDANGERED AND THREATENED SPECIES
IN MAINE

a Name Scientific Name Status Distribution

FISHES:

Sturgeon, shortnose* Acipenser brevirostrum E Kennebec River and
Atlantic Coastal waters

REPTILES:

Turtle, leatherback*
Turtle, loggerhead*
Turtle, Atlantic

ridley*

BIRDS:

Eagle, bald

Falcon, American
peregrine

Falcon, Arctic
peregrine

Dermochelys coriacea
Caretta caretta
Lepidochelys kempii

Haliaeetus leucocephalus

Falco peregrinus anatum

Falco peregrinus tundrius

E
T
E

Oceanic summer
Oceanic summer
Oceanic summer

resident
resident
resident

E

E

Entire state - nesting
habitat

Entire state -
re-establishment to
former breeding range
in progress

Entire state Migratory -
no nesting

E

Cougar, eastern

Whale,
Whale,
Whale,
Whale,
Whale,
Whale,

blue*
finback*
humpback*
right*
sei*
sperm*

Felis concolor cougar

Balaenoptera musculus
Balaenoptera physalus
Megaptera novaeangliae
Eubalaena spp. (all species)
Balaenoptera borealis
Physeter catodon

E

E
E
E
E
E
E

Entire state - may be
extinct

Oceanic
Oceanic
Oceanic
Oceanic
Oceanic
Oceanic

MOLLUSKS:

NONE

PLANTS:

Silverling

Small Whorled Pogonia

Paronychia argyrocoma
var. albimontana
Isotria meleoloides

T
(proposed)

E
(proposed)

E

Oxford County

Kennebec, Cumberland,
Oxford Counties
Aroostook CountyLousewort, Furbish's Pedicularis furbishiae

Except for sea turtle nesting habitat, principal responsibility for these
Sspecies is vested with the National Marine Fisheries Service

Rev. 12/12/80
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FEDERALLY LISTED ENDANGERED AND THREATENED SPECIES
IN NEW HAMPSHIRE

Common Name Scientific Name Status Distribution

FISHES:

Sturgeon, shortnose*

R'EPTILES:

Turtle, leatherback*
Turtle, loggerhead*
Turtle, Atlantic

ridley*

1;IRDS:

Eagle, bald
Falcon, American

peregrine

Falcon, Arctic
peregrine

Acipenser brevirostrum

Dermochelvs coriacea
Caretta caretta
Lepidochelys kempii

Haliaeetus leucocephalus
Falco peregrinus anatum

Falco peregrinus tundrius

E Atlantic Coastal waters

E
T
E

Oceanic summer resident
Oceanic summer resident
Oceanic summer resident

E
E

Entire state - migratory

Entire state -

re-establishment to
former breeding range
in progress

Entire state Migratory -
no nesting

E

:.ANM2'ALS:

Cougar, eastern

Whale,
Whale,
Whale,
Whale,
Whale,
!-hIale,

blue*
finback*
humpback*
right*
sei*
sperm-n

Felis concolor cougar

Balaenoptera musculus
Balaenoptera physalus
Megaptera novaeangliae
Eubalaena spp. (all species)

Balaenoptera borealis
Physeter catodon

E

E
E
E
E
E
E

Entire state - may be
extinct

Oceanic
Oceanic
Oceanic
Oceanic
Oceanic
Oceanic

.IOLLUSKS:

NONE

? LANTS:

Robbins cinquefoil
Silverling

Small Whorled Pogonia

Potentilla robbinsiana
Paronychia argyrocoma
var. albimontana
Isotria meleoloides

E
T

(proposed)
E

(proposed)

Coos County

Carroll, Coos Counties

Belknap, Strafford,
Merrimack, Grafton,
Carroll Counties

Except for sea turtle nesting habitat, principal responsibili
species is vested with the National Marine Fisheries Service

ty for these

G-6 Rev. 12/12/80



UNITED STATES DEPARTMENT OF COMMrERCE

" T- • / National Oceanic and Atmospheric Administration

NATIONAL MARINE FISHERIES SERVICE

Services Division

Habitat Protection Branch

7 Pleasant Street

Gloucester, MA 01930

February 25, 1982

Mr. Frank J. Miraglia

Chief, Licensing Branch 3

U.S. Nuclear Regulatory Commission

Washington, D.C. 20555

Dear Mr. Miraglia:

This is in response to your request for information on endangered

and threatened species found in the area of the Seabrook Nuclear

Generating Station in Rockingham County, New Hampshire, in accordance

with Section 7 of the Endangered Species Act of 1973, as amended. The

endangered shortnose sturgeon (Acipenser brevirostrum) has been reported

in the Merrimack River and there was one unsubstantiated report from

the Piscataqua River. The endangered humpback whale (Megaptera

novaeangliae) and fin whale (Balaenoptera physalus) are commonly found

on Jeffrey's Ledge from June through September. The endangered right

whale (Balaena glacialis) is found in the adjacent offshore waters in

June and July and again in October through December. The endangered

leatherback sea turtle (Dermochelys coriacea) is occasionally found in

the offshore wM-ers in mid-summer.

Tne shortnose sturgeon is not known to inhabit the Hampton-Seabrook

estuarine area near the station. Furthermore, the intake/discharge

structures will not affect the habitat of the offshore whales and sea

turtles. Therefore, we believe that the operation of Seabrook Units I

and 2 will not affect endangered or threatened species for which we are

7responsible. Should project plans change or new information become

available that changes the basis for this decision, then consultation

under Section 7 should be continued.

Sincerely,

Ruth Rehius
Branch Chief

G-7





APPENDIX H

PRELIMINARY DRAFT NPDES PERMIT





'i'F'4'4 V I' "ANYPermit No. NH0020338
Page I of 21

AUTHORIZATION TO DISCHARGE UNDER THE
NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM

In compliance with the provisions of the Federal Clean Water
Act, as amended (33 U.S.C. SS1251 et seq.; the "CWA"),

Public Service Company of Nev) Hampshire
Seabrook Station
P.O. Box 330
Manchester, NH 03101

is authorized to discharge from a facility

Route 1

Seabrook, NH

to receiving water named

Atlantic Ocean and Browns River
DRAFT

in accordance with effluent limitations, monitoring requirements
and other conditions set forth herein.

This permit shall become effective on

This permit and the authorization to discharge expire

at midnight, five years from the effective date.

This permit supersedes the permit issued on

This permit consists of pages in Part I including effluent
limitations, monitoring requirements, etc. and 19 pages in Part
II including General Conditions and Definitions.

Signed this day of

Environmental Prot nAgenc

Boston, MA PREcIfJMINARY
REGION I

DRAFT
H-17/15/82



Part I
Permit No. NH0020338
Page 2 of 21

A. Effluent Limitations and Monitoring Requirements

1. Except as specified in Paragraphs 1 through 11 herein, the
permittee shall not discharge to the Browns River or Atlantic
Ocean, a final effluent to which it has added any pollutants.

a. Chlorine may be used as a biocide. No other biocide
shall be used without explicit approval from the Regional
Administrator and the Executive Director.

b. Total Residual Chlorine or Oxidant concentration,
unless otherwise specified, shall be measured downstream
of the unit being chlorinated before that stream mixes
with any other discharge.

c. The discharges shall not jeopardize any Class B use of
the Browns River and shall not violate applicable water
quality standards for Class B water as defined by the
State of New Hampshire. Pollutants which are not limited
by this permit, but which have been specifically disclosed
in the permit application, may be discharged at the frequency
and level disclosed in the application, provided that such
discharge does not violate Sections 307 or 311 of the Act
or applicable water quality standards.

d. The permittee shall not at any time, either alone or
in conjunction with any person or persons, cause directly
or indirectly, the discharge of any waste into the receiving i
waters except waste that has been treated in such a manner
as will not lower the Class B quality or interfere with
the uses assigned to said waters by the New Hampshire
Legislature (Chapter 211, Laws of 1967).

e. This permit shall be modified, revoked or reissued to
comply with any applicable effluent standard or limitation
issued or approved under Sections 301(b)(2)(C) and (D),
304(b)(2), and 307(a)(2) of the Act, if the effluent standard
or limitation so issued or approved:

(1) contains different conditions or is otherwise
more stringent than any effluent limitation in this
permit; or

(2) controls any pollutant not limited by this
permit.

H-2



Permit No. NH0020338
Page 3 of 21

If the permit is modified or reissued, it shall be revised
to reflect all currently applicable requirements of the Act.

f. The term "Regional Administrator" means the Regional
Administrator of Region I of the U.S. Environmental Protection
Agency and the term "Executive Director" means the Executive
Director of the New Hampshire Water Supply and Pollution
Control Commission.

g. There shall be no discharge of polychlorinated biphenyl
compounds such as commonly used for transformer fluid.

h. The total chlorine or oxidant residual of the effluent
shall not result in any demonstrable harm to aquatic life
or violate any water quality standard which has been promul-
gated. Upon future promulgation of any such standard,
this permit may be revised or amended in accordance with
such standards, the permittee being so notified.

i. The thermal plumes from the station shall: (a) not
block zones of fish passage, (b) not interfere with spawn-
ing of indigenous populations, (c) not change the balanced
indigenous population of the receiving water, and (d) have
minimal contact with surrounding shorelines.

j. This permit will become. effective on the date indicated
on Page 1 and will supersede the permit dated April 5, 1982.

k. "Tunnel Activation Date" as used in the succeeding para-
graphs, is defined as that date when there is a discharge
from the cooling water diffuser nozzles. The date that
the tunnels are filled with water by removal of the plugs
on the intake and discharge structures will not be considered
as the Tunnel Activation Date for this permit, because the
activation date may follow this date by a considerable
length of time. The permittee shall notify the Regional
Administrator and the Executive Director at least 30 days
prior to planned "Tunnel Activation Date."

1. The permittee shall notify the Regional Administrator
and the Executive Director as soon as it knows or has
reason to believe:

a. That any activity has occurred or will occur
which would result in the discharge of any
toxic pollutant which is not limited in the
permit, if that discharge will exceed the
highest of the following "notification levels:"
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Permit No. NH0020338
Page 4 of 21

(1) One hundred micrograms per liter (100 ug/l)
for all toxic pollutants except for (2) to
(4) below.

(2) Two hundred micrograms per liter (200 ug/l)
for acrolein and acrylonitrile; five hundred
micrograms per liter (500 ug/h) for 2,4-dini-
trophenol and for 2-methyl-4,6-dinitrophenol;
and -one milligram per liter (1 mg/i) for
antimony;

(3) Five (5) times the maximum concentration value
reported for that pollutant in the permit
application; or

(4) Any other notification level established by
the Regional Administrator in accordance with
40 C.F.R. §122.62(f).

b. That it has begun or expects to begin to
use or manufacture as an intermediate or final
product or by-product any toxic pollutant which
was not reported in the permit application.

m. The criteria for the Seabrook Station cooling water
system effluent limitations have been derived from the
following documents:

(1) Public Service Company of New Hampshire Application
for an NPDES Permit for Seabrook Station dated
August 1, 1974.

(2) Public Service Company of New Hampshire Application
for a Permit to Discharge or Work in Navigable
Waters and their Tributaries dated October 25,
1974.

(3) Regional Administrator's Determination dated
June 24, 1975 relating to Cooling Water Intake
Intake Structure Location and Design.

(4) Regional Administrator's Determination dated
October 24, 1975 relating to the Thermal Component
of the Discharge.

(5) Administrator's Decision dated June 10, 1977
relating to the Appeal of the Regional Adminis-
trator's Initial Decision.

(6) Administrator's Modifications of Determinations
dated November 7, 1977, relating to modification
to (3) and (4) above.
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Permit No. NH0020338
Page 5 of 21

(7) Administrator's Decision on Remand dated August 4,
1978.

(8) Steam Electric Power Generating Point Source
Category Effluent Limitations Guidelines 40 C.F.R.
423 as proposed at 45 Fed. Reg. 68328 et seq. on
October 14, 1980.

n. The thermal component of the discharge shall in all
respects be in accordance with the discharge described in
the permittee NPDES Permit Application No. NH0020338, dated
August 1, 1974, except as specifically modified below.

(1) The permittee shall perform back-flushing (cooling
water flow reversal for bio-fouling control) only
during times when meteorological and hydrological
conditions are such that the plume flows off-shore
and/or temperature increases are minimized at the Sunk
Rocks. The Permittee shall submit the data in its
possession relating to such conditions. If after
review of such data, the Regional Administrator and the
Executive Director determines that further data are
necessary, the Permittee shall submit to the Regional
Administrator and the Executive Director for approval
a plan for studying wind and tides during the pre-
operation period. The Permittee will conduct the
studies contemplated by such plan in such manner as the
Regional Administrator and Executive Director specifies.
A detailed back-flushing operational procedure will
be developed before the plant begins operation in
accordance with Paragraph I.A.10.d of this permit.

(2) Except for the discharge during cooling water flow
reversal for bio-fouling control, the thermal component
of the discharge from the Seabrook Station shall not
cause a temperature rise of more than 5.0*F in the
receiving waters, except that in the near-field jet
mixing region the 50F limit shall apply only at the
surface of the receiving waters. For the purposes ol
this paragraph, the near-field jet mixing region means
that portion of the receiving waters within 300 feet
of the submerged diffuser in the direction of discharge.
This paragraph shall apply only to temperature rises
to the extent caused by the addition of heat to the
receiving waters by the Permittee.
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Permit No. NH0020338
Page 6 of 21

(3) After operation of the Seabrook Station commences,
the Permittee shall conduct such studies as are deter-
mined by the Regional Administrator and the Executive
Director to be necessary to evaluate the accuracy of
the thermal plume predictions it has submitted to
EPA in support of the NPDES Permit Application No.
NH0020338 for both normal operation and thermal back-
flushing operations. This submittal shall be in
accordance with Paragraph I.A.ll of this permit.

(4) The Permittee shall submit to the Regional Admin-
istrator and to the Executive Director for approval a
plan designed to provide adequate baseline data on the
indigenous benthic populations at the intake site, the
discharge site, the Outer Sunk Rocks, and suitable
reference stations. The plan should provide for
quantitative benthic sampling with collections for at
least two years after initiation of plant operation
to determine the effect, if any of plant operation
on such biota. The Permittee shall submit to the
Regional Director and Executive Director for approval
a plan for continued study of the population dynamics
of Mya arenaria. The Permittee shall conduct these
studies in such manner as the Regional Administrator
and the Executive Director specify. The proposed
plan submittal shall be in accordance with Paragraph
I.A.ll of this permit.

(5) After operation of the Seabrook Station commences,
the Permittee shall conduct such studies as are deter-
mined by the Regional Administrator and the Executive
Director to be necessary to continuously monitor and
evaluate the effect of the Seabrook Station on the
balanced, indigenous population of shellfish, fish and
wildlife in and on the body of water into which the
discharge is made. The proposed plan submittal shall
be in accordance with Paragraph I.A.ll of this permit.

(6) NPDES Permits issued from time to time in regard
to the discharges from Seabrook Station will contain
such further limitations or be modified to contain
such further limitations on the thermal component of
the discharge as the results of the above studies and
other available information indicate to be necessary
to assure the protection and propagation of a balanced
indigenous population of shellfish, fish and wildlife
in and on the receiving waters.

(7) The effluent limitations of this permit shall apply
to all thermal components of the discharge from the
Seabrook Station, including but not limited to discharge
during normal station operation and discharge during
cooling water flow reversal for bio-fouling control.
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(8) The permittee shall submit to the Regional Adminis-
trator and the Executive Director recommendations on
methods to discourage growth of organisms on the dif-
fuser which might attract browsing fish which would
then be susceptible to entrapment during the reversed
flow back-flushing operation. The proposed design of
the multi-port diffuser shall be approved by the Regional
Administrator and the Executive Director prior to the
installation of the diffpser nozzle components.

o. It has been determined that the circulating water intake
structure presently designed employs the best technology
available for minimizing adverse environmental impact. No
change in the location, design or capacity of the present
structure can be made without prior approval of the Regional
Administrator and the Executive Director. The present
design shall be reviewed for conformity to regulations
pursuant to Section 316(b) when such are promulgated.

p. The design, construction, and capacity of all compon-
ents of the cooling water system seaward of the inlets to
the main condensers or other heat exchangers, as appropriate,
of the Seabrook Station (the "cooling water intake structures")
shall in all respects be in accordance with NPDES Permit
Application No. NH0020338, as submitted on August 1, 1974,
and the Permittee's Application for a Permit to Discharge
or Work in Navigable Waters and their Tributaries, submitted
to the Corps of Engineers by letter of October 25, 1974,
except as specifically modified below:

(i) The cooling water intake structure shall have
three intake ports.

(2) The Permittee shall use an anti-fouling protective
coating on the cooling water intake structures to dis-
courage growth of organisms which might attract browsing
fish which would then be susceptible to entrapment. The
multiport diffuser shall be maintained free of marine
organisms.

(3) The velocity of water as it enters the cooling
water intake structures shall at no time exceed 1.0
foot per second.

(4) The cooling water intake structures shall incorp-
orate such behavioral or other non-structual deterrents
and barriers as the Regional Administrator and/or the
Executive Director determines to be appropriate under
Section 316(b) of the Clean Water Act after reviewing
the results of any Permittee conducted studies and any
other information available.
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(5) That portion of the cooling water intake structures
into which the cooling water is drawn from the ocean
during normal station operation (the "intake ports")
shall be located at approximately 420 54' 17" North
latitude and 700 47' 12" West longitude. This location
may vary by up to 150 feet in any direction to allow
the intake to be located in accordance with best engi-
neering practices.

(6) NPDES Permits issued from time to time in regard to
the cooling water intake structures for the Seabrook
Station will contain such further limitations and require-
ments or be modified to contain such further limitations
and requirements as the results of any studies by the
Permittee and other available information indicate to
be necessary to minimize adverse environmental impact
from the cooling water intake structures.
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PART I

2. During the period beginning effective date and lasting through Tunnel Activa-
tion Date, the permittee is authorized to discharge from outfall(s) serial number(s)
002, tunnel dewatering, stormwater runoff, demineralizer waste, cooling tower blowdown,
secondary plant leakage, and treated sanitary wastes.

a. Such discharges shall be limited and monitored by the permittee as specified below:

Effluent Characteristic Discharge L4mitations Monitoring
Other Units (Specify) Measurement

Avg. Monthly Max. Daily Frequency

Requirements
Sample

Type

Flow-m3 /Day (MGD) (44.8)

Total Suspended Solids, mg/l

Oil and Grease, mg/i

Total Residual Oxidants, mg/l

30.0

15.0

0.2

(46.3)

100.0

20.0

0.2

Continuous

Once Daily

Weekly

Daily when
in use

Once Daily

Daily Range
and Average

Grab

Grab

Grab

Gra bTurbidity, JTU 25

b. The pH shall not be less that 6.5 standard units nor greater than 8.0 standard units,
or 0.5 standard units above that which is naturally occurring at the intake source,
whichever is greater, and shall be monitored weekly by a grab sample.

c. There shall be no discharge of floating solids or visible foam in other than trace
amounts.

d. Samples taken in compliance with the monitoring requirements specified above
shall be taken at the point of discharge into the Browns River.

0

0
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Part I

3. During the period beginning effective date and lasting through Tunnel Activation
Date, the permittee is authorized to discharge from outfall(s) serial number(s) 021,
treated sanitary waste.

a. Such discharges shall be limited and monitored by the permittee as specified below:

Effluent Characteristic Discharge Limitations
Average Average Maximum
Monthly Weekly Daily

Monitoring Requirements
Measurement Sample
Frequency Type

Flow-m 3 /Day (MGD) (0.05) Continuous Daily Range
and Average

24-hr composite

Grab

BOD 5 , mg/l

Total Suspended Solids, mg/l

Total Residual Chlorine, mg/l

30

30

45

45

50

50

Weekly

Daily

5.0

0

Daily when
in use

Daily

Grab

ObservationOil and Grease No Visible
Sheen

Total Coliform, MPN/100ml

Settleable Solids, mg/l

70

0.1

70

0.3

Weekly

Da i ly

Grab

Grab

b. There shall be no measurable temperature increase.

c. The pH shall not be less than 6.5 standard units nor greater than 8.0 standard units,
or 0.5 standard units above that which is naturally occurring at the intake source,
whichever is greater, and shall be monitored weekly by a grab sample.

d. There shall be no discharge of floating solids or visible foam in other than
trace amounts.

e. Samples are taken in compliance with the monitoring requirements specified above
shall be taken at any representative point prior to discharge into the primary
settling basin.

(D
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4. During the period beginning Tunnel Activation Date and lasting through expiration
date, the permittee is authorized to discharge from outfall(s) serial number(s) 001,
condenser cooling water, service cooling water, liquid waste distillate, steam generator
blowdown, cooling tower blowdown, demineralizer waste, secondary plant leakage.

a. Such discharges shall be limited and monitored by the permittee as specified below:

Effluent Characteristic Discharge Limitations
Other Units (Specify)
Avg. Daily Max. Daily

Monitoring Requirements
Measurement Sample
Frequency Type

Flow-m3 /Day (MGD) (1,187)

Temperature Rise,,T, OF *

Temperature (Maximum), OF

Total Residual Oxidants

39 41

Hourly*

Hourly

Hourly

Daily Average
and Range

Daily Average
and Range

Daily Average
and Range

Daily Average
and Range

I-. 0.2 mg/l 0.2 mg/l **

* The flow rate may be estimated from pump capacity curves and operational hours.
** The sampling frequency shall be determined through the Chlorine Management Program

outlined in Subparagraph "e" below.
* Temperature Rise is the difference between the Discharge Temperature and Intake

Temperature.

b. The pH of the discharge shall not be less than 6.0 standard units nor greater than 8.5
standard units Or 0.5 standard units above that which is naturally occuring at the
intake source, whichever is greater.

c. There shall be no discharge of visible oil sheen, foam, or floating solids in other
than trace amounts except in cases of condenser leak seeking and sealing. In such
cases, the use of a reasonable amount of biodegradable and non-toxic material may be
used to the extent necessary to find and/or seal the condenser leak. Each quarter
the permittee shall report the occasions wherein this material was used.

H rt
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Part I

d. Samples taken in compliance with the monitoring requirements above shall be taken at a
representative point prior to discharge into the Atlantic Ocean.

e. The permittee shall have a plan for the Chlorine Minimization Study approved by the
Regional Administrator and by the Executive Director on the effective date of the permit,
to determine the minimum level of chlorine discharge into the receiving waters while
maintaining a suitable bio-fouling control of the intake cooling water system and condenser
efficiency. The objective of this Chloringe Minimization Study is to minimize the discharge
of chlorine and its related compounds into the receiving waters. The Chlorine Minimization
Study should last at least one full year. The design of the Chlorine Minimization Study
shall be based upon the approach in Appendix A of 40 C.F.R. Part 423, as proposed at
45 Fed. Reg. 68328 et seq. on October 14, 1980. The test phase of this program will be
initiated on the tunnel Activation Date. The Tbtal Residual Oxidant concentration shall
not exceed 0.2 ing/1 at the diffuser discharge ports during the Chlorine Minimization
Study. A final report shall be submitted 6 months after the completion of the test phase
and shall contain as a minimum: a summary of the raw data, an interpretation of the raw
data, and the recommendations for a long-term Chlorine Manbgement Program at Seabrook
Station.

f. All material removed from the rotating screens in the cooling water intake system shall
not be returned to the receiving waters.

g. The concentrations of radionuclides shall not exceed those standards for such materials
as appear in and are restricted by licenses from the Nuclear Regulatory Comnmission.

~H.
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5. During the period beginning Tunnel Activation Date and lasting through expiration
date, the permittee is authorized to discharge from outfall(s) serial number(s) 002,
stormwater runoff, construction runoff, and treated sanitary waste.*

a. Such discharges shall be limited and monitored by the permittee as specified below:

Effluent Discharge Discharge Limitations Monitoring Requirements
Other Units (Specify) Measurement Sample

Avg. Daily Max. Daily Frequency Type

Flow-m3/Day (MGD) (1.0) (41.5) Continuous Daily

Range and Avg.

T]otal Suspended Solids, mg/l 30.0 100.0 Once Daily Grab

Oil and Grease, mg/l 15 20 Weekly Grab

Turbidity, JTU -- 25 Once Daily Grab

*Discharge 002 may also contain cooling tower blgqown, treated demineralizer regenerants,

and/or secondary plant leakage if required for equipment maintenance or at times when
T there is no flow in the discharge tunnel. The dates, duration, and reason of the

diversion of any one or all of these streanm from Discharge 001 to Discharge 002 shall
be reported in the quarterly Discharge Monitoring Report.

b. The pH shall not be less than 6.5 standard units nor greater than 8.0 standard units,
or 0.5 standard units above that which is naturally occurring at the intake source,
whichever is greater, and shall be monitored weekly by a grab sample. V1

c. There shall be no discharge of floating solids or visible foam in other than M 0
trace amounts. H-

d. Samples taken in compliance with the monitoring requirements above shall be taken 0 0
at the point of discharge into the Browns River. "
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PART I

6. During the period beginning Tunnel Activation Date and lasting through expiration date
the permittee is authorized to discharge from outfall(s) serial number(s) 021, treated
sanitary waste.

a. Such discharges shall be limited and monitored by the permittee as specified below:

Effluent Characteristic Discharge Limitations
Other Units (Specify)

Avg. MonthlylAvg.Weekly Max. Daily

Monitoring Requirements
Measurement Sample
Frequency Type

I

Flc*w-m 3 /Day (MGD) (0.05) Continuous

BOD5, mg/l

Total Suspended Solids, mg/l

Total Residual Chlorine, mg/l

30

30

45

45

50

50

Weekly

Daily

Daily Range
and Average

24-hr com-

posite

Grab

5.0 Daily when
in use Grab

=

Oil and Grease No visible sheen

Total Coliform, MPN/100ml

Settleable Solids, mg/l

70 70

0.3

Daily

Weekly

Daily

Observation

Grab

Grab0.1

b. There shall be no measurable temperature increase.

c. The pH shall not be less than 6.5 standard units nor greater than 8.0 standard units,
or 0.5 standard units above that which is naturally
whichever is greater, and shall be monitored weekly

occurring at the intake source,
by a grab sanple.

d. There shall be no discharge of floating solids or visible foam in other than
trace amounts.

e. Samples taken in compliance with the monitoring requirements specified above
shall be taken at any representative point prior to discharge into the primary
settling basin.

0 0
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Part I

7. During the period beginning Tunnel Activation Date and lasting through expiration
date, the permittee is authorized to discharge from outfall(s) serial number(s) 022,
secondary plant leakage Vault #1, 023 secondary plant leakage, Vault #2, 024.fire pump
house sump.

a. Such discharges shall be limited and monitored by the permittee as specified below:

Effluent Characteristic Discharge Limitations
Other Units (Specify)
Avg. Monthly Max. Daily

Monitoring Requirements
Measurement Sample.
Frequency Type

Flow-gpd Monthly Estimate

Oil and Grease, mg/l 15

30

20 Weekly when
in use

Weekly when
in use

Grab

GrabTotal Suspended Solids, mg/l 100

Qi b. The pH shall not be less than 6.0 standard units nor greater than 9.0 standard units.

c. The samples taken in compliance with the monitoring requirements specified above
shall be taken at a representative point prior to mixing with any other stream.

W (D
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Part I

B. During the period beginning effective date and lasting through expiration date, the
permittee is authorized to discharge from outfall(s) serial number(s) 025, liquid waste
distillate.

a. Such discharges shall be limited and monitored by the permittee as specified below:

Effluent Characteristic Discharge Limitations
Other Units (Specify)
Avg. Monthly Max. Daily

Monitoring Requirements
Measurement Sample
Frequency Type

Flow-gpd 6,000 Each batch Estimate

Oil and Grease, mg/l

Total Suspended Solids, mg/l

Radioactivity

15

30

20 Once prior to
batch discharge

Once prior to
batch discharge

Grab

Grab100

I- (See Subparagraph "d" below)

b. The pH shall not be less than 6.0 standard units nor greater than 9.0 standard units.

c. Samples taken in compliance with the monitoring requirements specified above shall
be taken at a representative point prior to mixing with any other stream.

d. The concentrations of radionuclides shall not exceed those standards for such
materials as appear in and are restricted by licenses from the Nuclear Regulatory
Commission.
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9. During the period beginning Tunnel Activation Date and lasting through expiration
date, the permittee is authorized to discharge from outfall(s) serial number(s) 026,
chemical cleaning wastes.

a. Such discharges shall be limited and monitored by the permittee as specified below:

Effluent Characteristic Discharge Limitations Monitoring Requirements
Other Units (Specify) Measurement Sample
Avg. Monthly Max. Daily Frequency Type

Flow-gpd -- -- Daily* Estimate

Oil and Grease, mg/l 15 20 Daily* Grab

Copper, mg/l 1.0 Daily* Grab

Iron, mg/i 1.0 Daily* Grab

Phosphate (as P), mg/l 1.0 Daily* Grab

4

*Sample frequency is once daily when treated chemical cleaning waste is being discharged
from holding tanks or ponds.

b.. The pH shall not be less than 6.0 standard units nor greater than 9.0 standard units.

c. The samples taken in compliance with the monitoring requirements specified above
shall be taken at a representative point prior to mixing with any other stream.
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Part I

10. During the period beginning Tunnel Activation Date and lasting through expiration
date, the permittee is authorized to discharge from outfall(s) serial number(s) 003,
back-flushing operation for biofouling control of the intake water system.*

a. Such discharges shall be limited and monitored by the permittee as specified below:

Effluent Characteristic Discharge Limitations Monitoring Requirements
Other Units (Specify) Measurement Sample
Avg. Monthly Max. Daily Frequency Type

Flow-gpm 400,000 When in use Estimate**

Total Residual Oxidants, mg/l 0.2 0.2 2 representative
grab samples Daily Avg.
when in use and Range

Tenperature, OF 120 Continuous Average and

when in use Range

* In the back-flushing operation, the diffuser serves as the intake and the intake
structure is the discharge point.o0 * Flow rate may be estimated from pump curves and operational hours.

b. The pH shall not be less than 6.0 standard units nor greater than 8.5 standard units._

c. There shall be no discharge of oil, a visible oil sheen, foam, or floating solids
in other than trace amounts.

d. The continuous back-flushing flow at high temperature (120OF maximum) shall not be t
longer than a duration of 2 hours. The total back-flushing cycle may not exceed 6 Fl.
hours. The thermal plume which arises from the back-flushing operation shall have minimal co
impingement upon the Inner and Outer Sunk Rocks, in accordance with paragraph I.A. z
l.n.(1). The permittee shall have the operational procedures approved by the Region- .° o
al Administrator and the Executive Director by the effective date of this permit that z
will specify the weather conditions, tidal conditions, and any other hydrodynamic fac-' t 3W
tors that would ensure that the backflushing thermal plume will not impinge upon the C)
Inner and Outer Sunk Rocks. C

e. The permittee shall include in the quarterly submittal of the Discharge W

Monitoring Report each time Discharge 003 is used in control of bio-fouling
q a the date and duration of each back-flushing ifation.
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11. Biological Monitoring

a. The permittee shall, within 30 days of the effective date
of this permit, submit to the Regional Administrator and the
Executive Director for their approval a plan for studies to
monitor the biological community adjacent to and within the
Hampton-Seabrook estuary. These operational studies should
place special emphasis on monitoring those biological
populations which may be impacted directly or indirectly
by the intake and/or discharge of the Seabrook Station.

b. The permittee shall, within 30 days of the effective date
of this permit, submit to the Regional Administrator and the
Executive Director for their approval a plan to study the
thermal and hydrodynamic impact on the receiving waters by
the operational circulating cooling water system (intake
structure and discharge structure under normal and back-
flushing procedures) when Unit 1 and when Units 1 and 2
(combined) are on-line.

c. Additional criteria for the biological and hydrological
studies are to be found in Paragraphs I.A.l.m through p of
this permit.

d. The approved biological and hydrological monitoring plans
shall be implemented on the Tunnel Activation Date or on
a later date as directed by the Regional Administrator and
the Executive Director.

e. The permittee may propose changes to the approved biological
or hydrological plans to the Regional Administrator and the
Executive Director annually after the Tunnel Activiation
Date based upon prior test results. The permittee must
demonstrate that the proposed changes will be equivalent
to or will enhance the previously approved studies.

f. The biological and hydrological study reports shall be
submitted on a semi-annual basis with an annual report
summarizing the previous year's information and conclusions.
The semi-annual report will be an informal letter report
providing the status of the on-going programs, the expected
effort in the ensuing six months, and a synopsis of the

2.. .information obtained since the last annual report.
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B. SCHEDULE OF COMPLIANCE

1. The permittee shall achieve compliance with the effluent
limitations and/or conditions specified for discharges in
accordance with the following schedule:

a. The permittee shall notify the Regional Administrator
and the Executive Director at least 30 days prior to the
planned Tunnel Activation Date (Permit Par. I.A.l.k.).

b. By the effective date of the permit, the permittee
shall have an approved operational procedure for the
thermal back-flushing process (Par. I.A.l.n.(l) and
I.A.10.d.).

c. By the effective date of the permit, the permittee
shall have an approved plan for the Chlorine Minimiz-
ation Study (Par. I.A.4.e.).

d. Within 30 days of the effective date of this permit,
the permittee shall submit for approval a biological
test program (Par. I.A.l.n.(4) and I.A.ll.a.).

e. Within 30 days of the effective date of this permit,
the permittee shall submit for approval a hydrological
test program (Par. I.A.l.n.(3) and I.A.ll.b.).

f. On the Tunnel Activation Date, the permittee shall
initiate the Chlorine Minimization Study test phase,
the operational biological test program, and the
operational hydrological test program (Par. I.A.4.e.
and Par. I.A.ll.d.).

g. The permittee shall submit a final report on the
Chlorine Minimization Study 6 calender months after
completion of the test phase (Par. I.A.4.e.).

h. The anti-fouling design of the diffuser shall be
approved prior to installation of the nozzle components
(Par. I.A.l.n.(8).)

2. No later than 14 calendar days following a date identified
in any schedule of compliance, the permittee shall submit
to the Director, either a report of progress or, in the
case of specific actions being required by identified
dates, a written notice of compliance or noncompliance.
In the latter case, the notice shall include the cause of
noncompliance, any remedial actions taken, and the prob-
abilitly of meeting the next scheduled requirement.
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C. MONITORING AND REPORTING

1. Reporting

Monitoring results obtained during the previous 3 month(s)
shall be summarized for each month and reported on separate
Discharge Monitoring Report Form(s) postmarked no later than
the 28th day of the month following the completed reporting
period. The first report is due on

Duplicate signed copies of these, and 'all other reports required
herein, shall be submitted to the Director and one signed copy
to the State at the following addresses:

ENVIRONMENTAL PROTECTION AGENCY
Box 8127

Boston, MA 02114

The State Agency is:

NEW HAMPSHIRE WATER SUPPLY & POLLUTION CONTROL COMMISSION
Hazen Drive, P.O. Box 95

Concord, NH 05602
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GENERAL REQUIREMENTS

(a) Duty to comply. The permittee must comply with all con-
ditions of this permit. Any permit noncompliance con-
stitutes a violation of the Clean Water Act and is grounds
for enforcement action; for permit termination, revocation
and reissuance, or modification; or for denial of a permit
renewal application.

(1) The permittee shall comply with effluent standards
or prohibitions established under section 307(a)
of the CWA for toxic pollutants within the time
provided in the regulations that establish these
standards or prohibitions, even if the permit has
not yet been modified to incorporate the requirement.

(2) The CWA provides that any person who violates a
permit condition implementing Sections 301, 302,
306, 307, 308, 318, or 405 of the CWA is subject
to a civil penalty not to exceed $10,000 per day of
such violation. Any person who willfully or negligently
violates permit conditions implementing Sections
301, 302, 306, 307, or 308 of the Act is subject to
a fine of not less than $2,500 nor more than $25,000
per day of violation, or by imprisonment for not
more than 1 year, or both.

(b) Duty to reapply. If the permittee wishes to continue an
activity regulated by this permit after the expiration
date of this permit, the permittee must apply for and
o~tain a new permit. The permittee shall submit a new
application at least 180 days before the expiration date of
the existing permit, unless permission for a later date has
been granted by the Director. (The Director shall not grant
permission for applications to be submitted later than the
expiration date of the existing permit.)

(c) Duty to halt or reduce activity. It shall not be a
defense for a permittee in an enforcement action that
it would have been necessary to halt or reduce the
permitted activity in order to maintain compliance with
the conditions of this permit. Upon reduction, loss, or
failure of the treatment facility, the permittee shall,
to the extent necessary to maintain compliance with its
permit, control production or all discharges or both
until the facility is restored or an alternative method
of treatment is provided. This requirement applies, for
example, when the primary source of power of the treat-
ment facility fails or is reduced or lost.

(d) Duty to mitigate. The permittee shall take all reasonable
steps to minimize or correct any adverse impact on the
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environment resulting from noncompliance with this W
permit.

(e) Proper operation and maintenance. The permittee shall at
all times properly operate and maintain all facilities
and systems of treatment and control (and related ap-
purtenances) which are installed or used by the permittee
to achieve compliance with the conditions of this permit.
Proper operation and maintenance includes effective per-
formance, adequate funding, adequate operator staffing
and training, and adequate laboratory and process controls,
including appropriate quality assurance procedures. This
provision requires the operation of back-up or auxiliary
facilities or similar systems only when necessary to
achieve compliance with the conditions of the permit.

(f) Permit actions. This permit may be modified, revoked
and reissued, or terminated for cause, including but not
limited to: (1) Violation of any terms or conditions of
this permit; (2) Obtaining this permit by misrepresentation
or failure to disclose all relevant facts; or (3) a
change in any condition that requires either a temporary
or permanent reduction or elimination of the authorized
discharge. The filing of a request by the permittee for a
permit modification, revocation and reissuance, or termination,
or a notification of planned changes or anticipated noncom-
pliance, does not stay any permit condition.

(g) Property rights. This permit does not convey any property
rights of any sort, or any exclusive privilege.

(h) Duty to provide information. The permittee shall furnish
to the Director, within a reasonable time, any information
which the Director may request to determine whether cause
exists for modifying, revoking and reissuing, or termin-
ating this permit, or to determine compliance with this
permit. The permittee shall also furnish to the Director,
upon request, copies of records required to be kept by
this permit.

(i) Inspection and entry. The permittee shall allow the
Director, or an authorized representative, upon the
presentation of credentials and other documents as may
be required by law, to:

(1) Enter upon the permittee's premises where a regulated
facility or activity is located or conducted, or
where records must be kept under the conditions of
this permit;

(2) Have access to and copy, at reasonable times, any
records that must be kept under the conditions of
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this permit;

(3) Inspect at reasonable times any facilities, equipment
(including monitoring and control equipment), prac-
tices, or operations regulated or required under
this permit; and

(4) Sample or monitor at reasonable times, for the pur-
poses of assuring permit compliance or as otherwise
authorized by the CWA, any substances or parameters
at any location.

(j) Monitoring and records.

(1) Samples and measurements taken for the purpose of
monitoring shall be representative of the volume
and nature of the discharged over the sampling and
reporting period.

(2) The permittee shall retain records of all monitoring
information, including all calibration and maintenance
records and all original strip chart recordings from
continuous monitoring instrumentation, copies of all
reports required by this permit, and records of all
data used to complete the application for this permit,
for a period of at least 3 years from the date of
the sample, measurement, report or application. This
period may be extended by request of the Director at
any time.

(3) Records of monitoring information shall include:

(i) The date, exact place, and time of sampling
or measurements;

(ii) The individual(s) who performed the sampling
or measurements;

(iii) The date(s) analyses were performed;

(iv) The individual(s) who performed the analyses;

(v) The analytical techniques or methods used; and

(vi) The results of such analyses.

(4) Monitoring must be conducted according to test pro-
cedures approved under 40 C.F.R. Part 136, unless other
test procedures have been specified in this permit.

(5) The CWA provides that any person who falsifies,
tampers with, or knowingly renders inaccurate any
monitoring device or method required to be maintained
under this permit shall upon conviction, be punished
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by a fine of not more than $10,000 or by imprisonment
for not more than 6 months or by both.

(6) Monitoring results must be reported on a Discharge
Monitoring Report (DMR).

(7) If the permittee monitors any pollutant more frequently
than required by the permit, using test procedures
approved under 40 C.F.R. Pa-,t 136 or as specified in the
permit, the results of this monitoring shall be
included in the calculation and reporting of the
data submitted in the DMR.

(k) Signatory requirement. All applications, reports, or in-
formation submitted to the Director shall be signed and
certified in accordance with 40 C.F.R.SS122.6 and 122.7'.
The CWA provides that any person who knowingly makes any
false statement, representation, or certification in any
record or other document submitted or required to be
maintained under this permit, including monitoring reports
or reports of compliance or noncompliance shall, upon
conviction, be punished by a fine of not more than $10,000,
or by imprisonment for not more than 6 months, or by
both.

(1) Reporting requirements.

(1) Planned changes. The permittee shall give notice to
the Director as soon as possible of any planned physical
alterations or additions to the permitted facility.

(2) Anticipated noncompliance. The permittee shall give
advance notice to the Director of any planned changes
in the permitted facility or activity which may re-
sult in noncompliance with permit requirements.

(3) Transfers. This permit is not transferable to any
person except after written notice to the Director.
The Director may require modification or revocation
and reissuance of the permit to change the name of
the permittee and incorporate such other requirements
as may be necessary under the CWA.

(4) Monitoring reports. Monitoring results shall be
reported at the intervals specified elsewhere in
this permit.
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(5) Twenty-four hour reporting. The permittee shall report
any noncompliance which may endanger health or the
environment. Any information shall be provided orally
within 24 hours from the time the permittee becomes
aware of the circumstances or the next working day.
A written submission shall also be provided within
five (5) days of the time the permittee becomes
aware of the circumstances. The written submission
shall contain a description of the noncompliance and
its cause; the period of noncompliance, including
exact dates and times, and if the noncompliance has
not been corrected, the anticipated time it is
expected to continue; and steps taken or planned to
reduce, eliminate, and prevent reoccurrence of the
noncompliance.

The following information must be reported within
24 hours (24-hour reporting) or the next working day:

(i) Any unanticipated bypass which causes a violation
of any effluent limitation in the permit; or

(ii) Any upset which causes a violation of any
effluent limitation in the permit; or

(iii) Any violation of a maximum daily discharge
limitation for any of the pollutants specifically
listed by the Director in the permit.

The Director may waive the written report on a
case-by-case basis if the oral report has been
received within 24 hours or the next working day.

(6) Other noncompliance. The permittee shall report all
instances of noncompliance not reported under para-
graphs (1), (2), and (5), of this section, at the time
monitoring reports are submitted. The reports shall
contain the information required in paragraph (1)(5)
of this section.

(7) Other information. Where the permittee becomes aware
that it failed to submit any relevant facts in a permit
application, or submitted incorrect information in a
permit application or in any report to the Director,
it shall promptly submit such facts or information.

(m) Bypass

(1) Definitions.

(i) "Bypass" means the intentional diversion of
waste streams from any portion of a treatment
facility.
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(ii) "Severe property damage" means substantial
physical damage to property, damage to the
treatment facilities which causes them to
become inoperable, or substantial and permanent
loss of natural resources which can reasonably
be expected to occur in the absence of a bypass.
Severe property damage does not mean economic
loss caused by delays in production.

(2) Prohibition of bypass.

(i) Bypass is prohibited, and the Director may take
enforcement action against a permittee for bypass,
unless all the following conditions occur:

(A) Bypass was unavoidable to prevent loss of
life, personal injury, or severe property
damage;

(B) There were no feasible alternatives to the
bypass, such as the use of auxiliary treat-
ment facilities, retention of untreated
wastes, or maintenance during normal periods
of equipment downtime. This condition is
not satisfied if the permittee could have
installed adequate backup equipment to
prevent a bypass which occured during normal
periods of equipment downtime or preventive
maintenance; and

(C) The permittee submitted notices as required
under paragraph (m)(3) of this section.

(ii) The Director may approve an anticipated bypass,
after considering its adverse effects, if the
Director determines that it will meet the
three conditions listed above in paragraph
(m)(2)(i) of this section.

(iii) Bypass not exceeding limitations. The permittee
may allow any bypass to occur which does not cause
effluent limitations to be exceeded, but only if
it also is for essential maintenance to assure
efficient operation. These bypasses are not
subject to the provisions of paragraph (m)(3)
of this section.

(3) Notice

(i) Anticipated bypass. If the permittee knows in
advance of the need for a bypass, it shall
submit prior notice, if possible at least ten
days before the date of the bypass.
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(ii) Unanticipated bypass. The permittee shall
submit notice of an unanticipated bypass as
required in paragraph (1)(5) of this section
(24-hour notice).

(n) Upset

(1) Definition. "Upset" means an exceptional incident
in which there is unintentional and temporary non-
compliance with technology-based permit effluent
limitations because of factors beyond the reasonable
control of the permittee. An upset does not include
noncompliance to the extent caused by operational
error, improperly designed treatment facilities, in-
adequate treatment facilities, lack of preventive
maintenance, or careless or improper operation.

(2) Effect of an upset. An upset constitutes an affirmative
defense to an action brought for noncompliance with
such technology-based permit effluent limitations if
the requirements of paragraph (n)(3) of this section
are met. No determination made during administrative
review of claims that noncompliance was caused by
upset, and before an action for noncompliance, is
final administrative action subject to judicial review.

(3) Conditions necessary for a demonstration of upset. A
permittee who wishes to establish the affirmative
defense of upset shall demonstrate, through properly
signed, contemporaneous operating logs, or other
relevant evidence that:

(i) An upset occurred and that the permittee can
identify the specific cause(s) of the upset;

(ii) The permitted facility was at the time being
properly operated;

(iii) The permittee submitted notice of the upset
as required in paragraph (1)(5) of this section
(24-hour notice); and

(iv) The permittee complied with any remedial measures
required under (d) above.

(4) Burden of proof. In any enforcement proceeding the
permittee seeking to establish the occurrence of an
upset has the burden of proof.

(o) Change in Discharge

All discharges authorized herein shall be consistent with
the terms and conditions of this permit. The discharge
of any pollutant identified in this permit more frequently
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than or at a level in excess of that authorized shall con-
stitute a violation of the permit. Any anticipated facility
expansions, production increases, or process modifications
which will result in new, different, or increased discharges
of pollutants must be reported by submission of a new
NPDES application or, at least 180 days prior to commence-
ment of such discharges if such changes will not violate
the effluent limitations specified in this permit, by
notice, in writing, to the Director of such changes.
Following such notice, the permit may be modified to
specify and limit any pollutants not previously limited.

Until such modification is effective, any new or increased
discharge in excess of permit limits or not specifically
authorized by the permit constitutes a violation.

(p) Removed Substances

Solids, sludges, filter backwash, or other pollutants
removed in the course of treatment or control of waste-
waters shall be disposed of in a manner consistent with
applicable Federal and State laws and regulations including,
but not limited to the CWA and the Federal Resource Conservation
and Recovery Act, 42 U.S.C. S§6901 et seq., and regulations
promulgated thereunder.

(q) Power Failures

In order to maintain compliance with the effluent limitations
and prohibitions of this permit, the permittee shall either:

(1) In accordance with the Schedule of Compliance contained
in Part I, provide an alternative power source sufficient
to operate the wastewater control facilities;

or, if such alternative power source is not in existence,
and no date for its implementation appears in Part I,

(2) Halt, reduce or otherwise control production and/or
all discharges upon the reduction, loss, or failure
of the primary source of power to the wastewater control
facilities.

(r) Availability of Reports

Except for data determined to be confidential under Para-
graph X below, all reports prepared in accordance with
the terms of this permit shall be available for public in-
spection at the offices of the State water pollution control
agency and the Regional Administrator. As required by
the CWA, effluent data shall not be considered confidential.
Knowingly making any false statement on any such report
may result in the imposition of criminal penalties as
provided for in Section 309 of the CWA.
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(s) Oil and Hazardous Substance Liability

Nothing in this permit shall be construed to preclude the
institution of any legal action or relieve the permittee
from any responsibilities, liabilities, or penalties to
which the permittee is or may be subject under Section
311 of the CWA.

(t) State Laws

Nothing in this permit shall be construed to preclude
the institution of any legal action or relieve the per-
mittee from any responsibilities, liabilities, or penal-
ties established pursuant to any applicable State law
or regulation under authority preserved by Section 510
of the CWA.

(u) Other Laws

The issuance of a permit does not authorize any injury to
persons or property or invasion of other private rights,
nor does it relieve the permittee of its obligation to
comply with any other applicable Federal, State, and
local laws and regulations.

(v) Severability

The provisions of this permit are severable, and if any
provision of this permit, or the application of any
provision of this permit to any circumstance, is held
invalid, the application of such provision to other
circumstances, and the remainder of this permit, shall
not be affected thereby.

(w) Reopener Clause

The Regional Administrator reserves the right to make
appropriate revisions to this permit in order to esta-
blish any appropriate effluent limitations, schedules
of compliance, or other provisions which may be authorized
under the CWA in order to bring all discharges into com-
pliance with the CWA.

(x) Confidentiality of Information.

(1) In accordance with 40 C.F.R. Part 2, any information
submitted to EPA pursuant to these regulations may
be claimed as confidential by the submitter. Any
such claim must be asserted at the time of submission
in the manner prescribed on the application form or
instructions or, in the case of other submissions,
by stamping the words "confidential business infor-
mation" on each page containing such information. If
no claim is made at the time of submission, EPA may
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make the information available to the public without
further notice. If a claim is asserted, the infor-
mation will be treated in accordance with the pro-
cedures in 40 C.F.R. Part 2 (Public Information).

(2) Claims of confidentiality for the following information
will be denied:

(i) The name and address of any permit applicant
or permittee;

(ii) Permit applications and permits; and

(iii) NPDES effluent data.

(3) Information required by NPDES application forms
provided by the Director under 40 C.F.R. SS122.4 and
122.53 may not be claimed confidential. This includes
information submitted on the forms themselves and
any attachments used to supply information required
by the forms.

(y) Right of Appeal.

Within thirty (30) days of receipt of notice of a final permi
decision, the permittee may submit a request to the Regional
Administrator for an evidentiary hearing under Subpart E, or a
formal hearing under Subpart F, of 40 C.F.R. Part 124, to re-
consider or contest that decision. The request for a hearing
must conform to the requirements of 40 C.F.R. S124.74.

DEFINITIONS

1. For purposes of this permit, the following definitions
shall apply.

Administrator means the Administrator of the United States
Environmental Protection Agency, or an authorized repre-
sentative.

Applicable standards and limitations means all State,
interstate, and Federal standards and limitations to
which a "discharge" or a related activity is subject to, in-
cluding water quality standards, standards of performance,
toxic effluent standards or prohibitions, "best management
practices," and pretreatment standards under sections
301, 302, 303, 304, 306, 307, 308, 403, and 405 of CWA.

Application means the EPA standard national forms for
applying for a permit, including any additions, revisions
or modifications to the forms; or forms approved by EPA 4
for use in "approved States," including any approved
modifications\ or revisions.
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Average - The arithmetic mean of values taken at the
frequency required for each parameter over the specified
period. For total and/or fecal coliforms, the average
shall be the geometric mean.

Average monthly discharge limitation means the highest
allowable average of "daily discharges" over a calendar
month, calculated as the sum of all daily discharges
measured during a calendar month divided by the number of
daily discharges measured during that month.

Average weekly discharge limitation means the highest
allowable average of "daily discharges" over a calendar
week, calculated as the sum of all daily discharges
measured during a calendar week divided by the number
of daily discharges measured during that week.

Best management practices ("BMPs") means schedules of
activities, prohibitions of practices, maintenance pro-
cedures, and other management practices to prevent or
reduce the pollution of "waters of the United States."
BMPs also include treatment requirements, operating pro-
cedures, and practices to control plant site runoff,
spillage or leaks, sludge or waste disposal, or drainage
from raw material storage.

Best Professional Judgement (BPJ) means a case-by-case deter-
mination of best practicable treatment (BPT), best available
treatment (BAT) or other appropriate standard based on an
evaluation of the available technology to achieve a parti-
cular pollutant reduction.

Composite Sample - A sample consisting of a minimum of
eight grab samples collected at equal intervals during
a 24-hour period (or lesser period as specified in the
section on Monitoring and Reporting) and combined pro-
portional to flow, or a sample continuously collected
proportionally to flow over that same time period.

CWA means the Clean Water Act (formerly referred to as
the Federal Water Pollution Control Act or Federal Water
Pollution Control Act Amendments of 1972) Pub. L. 92-500,
as amended by Pub. L. 95-217 and Pub. L. 95-576; 33 U.S.C.
SS1251 et seq.

Daily Discharge means the discharge of a pollutant
measured during a calendar day or any 24-hours period that
reasonably represents the calendar day for purposes of
sampling. For pollutants with limitations expressed in
units of mass, the daily discharge is calculated as the
total mass of the pollutant discharged over the day. For
pollutants with limitations expressed in other units of
measurements, the daily discharge is calculated as the
average measurement of the pollutant over the day.
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Director means Director, Enforcement Division, EPA, Region I.

Discharge of a pollutant means:

(a) Any addition of any "pollutant" or combination
of pollutants to "waters of the United States"
from any "point source," or

(b) Any addition of any pollutant or combination of
pollutants to the waters of the "contiguous zone"
or the ocean from any point source other than a
vessel or other floating craft which is being
used as a means of transportation.

This definition includes additions of pollutants
into waters of the United States from: surface
runoff which is collected or channelled by man;
discharges through pipes, sewers, or other conveyances
owned by a State, municipality, or other person which
do not lead to a treatment works; and discharges
through pipes, sewers, or other conveyances leading
into privately owned treatment works.

This term does not include an addition of pollutants
by any "indirect discharger" as defined in 40 C.F.R.
S122.3

Discharge Monitoring Report Form ("DMR") means the EPA standard
national form, including any subsequent additions, revisions,
or modifications, for the reporting of self-monitoring
results by permittees. DMRs must be used by "approved
States" as well as by EPA. EPA will supply DMRs to any
approved State upon request. The EPA national forms may
be modified to substitute the State Agency name, address,
logo, and other similar information, as appropriate, in
place of EPA's.

Effluent limitation means any restriction imposed by the
Director on quantities, discharge rates, and concentrations
of "pollutants" which are "discharged" from "point sources"
into "waters of the United States," the waters of the
"contiguous zone," or the ocean.

Effluent limitations guidelines means a regulation published
by the Administrator under Section 304(b) of CWA to adopt
or revise "effluent limitations."

EPA means the United States "Environmental Protection Agency."

Grab Sample - An individual sample collected in a period
of less than 15 minutes.

Hazardous Substance means any substance designated under
40 C.F.R. Part 116 pursuant to Section 311 of CWA.
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Indirect Discharger means a non-domestic discharger intro-
ducing pollutants to a publicly owned treatment works.

Industrial User means a non-domestic discharger intro-
ducing pollutants to a publicly owned treatment works.

Maximum daily discharge limitation (NPDES) means the
highest allowable "daily discharge."

Interference means an addition or disruption of the POTW,
its treatment processes or operations, or its sludge
processes, use or disposal which is cause of or significantly
contributes to either a violation of any requirement of the
POTW's NPDES permit (including an increase in the magnitude
or duration of a violation) or to the prevention of sewage sludge
use or disposal by the POTW in accordance with the following
statutory provisions and regulations or permits issued thereunder
(or more stringent State or local regulations): Section 405 of
the Clean Water Act, the Solid Waste Disposal Act(SWDA) (including
title II more commonly referred to as the Resource Conservation
and Recovery Act(RCRA) and including State regulations contained
in any State sludge management plan prepared pursuant to Subtitle
D of the SWDA), the Clean Air Act, and the Toxic Substance Control
Act. An Industrial User significantly contributes to such a
permit violation or prevention of sludge use or disposal in
accordance with above-cited authorities whenever such User:

(a) Discharges a daily pollutant loading in excess of that
allowed by contract with the POTW or by Federal, State,
or local law;

(b) Discharges wastewater which substantially differs
in nature or constituents from the User's average
Discharge; or

(c) Knows or has reason to know that its Discharge, alone
or in conjunction with Discharges from other sources,
would result in a POTW permit violation or prevent
sewage sludge use or disposal in accordance with the
above-cited authorities as they apply to the POTW's
selected method of sludge management.

Municipality means a city, town, borough, county, parish,
district, association, or other public body created by
of under State law and having jurisdiction over disposal
or sewage, industrial wastes, or other wastes, or an
Indian tribe or an authorized Indian tribe organization,
or a designated and approved management agency under
section 208 of CWA.

National Pollutant Discharge Elimination System means the
national program for issuing, modifying, revoking and
reissuing, terminating, monitoring and enforcing permits,
and imposing and enforcing pretreatment requirements,
under sections 307, 402, 318, and 405 of CWA. The term
includes an "approved program."

H-35



Page 15 of 19

New discharger means any building, structure, facility,
or installation:

(a)(1) From which there is or may be a new or additional
"discharge of pollutants" at a "site" at which
on October 18, 1972 it had never discharged pollu-
tants;

(2) Which has never received a finally effective NPDES
"permit" for discharges at that site; and

(3) Which is not a "new source."

(b) This definition includes an "indirect discharger"
which commences discharging into "waters of the United
States." It also includes any existing mobile point
source, such as an offshore oil drilling rig, sea-
food processing rig, seafood processing vessel, or
aggregate plant, that begins discharging at a location
for which it does not have an existing permit.

New Source means any building, structure, facility, or
installation from which there is or may be a "discharge of
pollutants," the construction of which commenced:

(a) After promulgation of standards of performance under
Section 306 of CWA which are applicable to such
source; or

(b) After proposal of standards of performance in accordance
with Section 306 of CWA which are applicable to such
source, but only if the standards are promulgated in
accordance with Section 306 within 120 days of their
proposal.

NPDES means "National Pollutant Discharge Elimination System."

Owner or operator means the owner or operator of any "facility
or activity" subject to regulation under the NPDES programs.

Pass Through means the Discharge of pollutants through the
POTW into navigable waters in quantities or concentrations which
are a cause of or significantly contribute to a violation of any
requirement of the POTW's NPDES permit (including an increase in
the magnitude or duration of a violation). An industrial User
significantly contributes to such permit violation where it:

(a) Discharges a daily pollutant loading in excess
of that allowed by contract with the POTW or by
Federal, State, or local law:

(b) Discharges wastewater which substantially differs
in nature and constituents from the User's average
Discharge:

(c) Knows or has reason to know that its Discharge
alone or in conjunction with Discharges from other
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sources would result in a permit violation; or

(4) Knows or has reason to know that the POTW is,
for any reason, violating its final effluent
limitations in its permit and that such
Industrial User's Discharge either alone or
in conjuction with Discharges from other sources,
increases the magnitude or duration of the
POTW's violations.

Permit means an authorization, license, or equivalent
control document issued by EPA or an "approved State."

Point source means any discernible, confined, and discrete
conveyance, including but not limited to any pipe, ditch,
channel, tunnel, conduit, well, discrete fissure, container,
rolling stock, concentrated animal feeding operation,
vessel, or other floating craft, from which pollutants
are or may be discharged. This term does not include
return flows from irrigated agriculture.

Pollutant means dredged spoil, solid waste, incinerator
residue, filter backwash, sewage, garbage, sewage sludge,
munitions, chemical wastes, biological materials, radio-
active materials (except those regulated under the Atomic
Energy Act of 1954, as amended (42 U.S.C. S§2011 et seq.)),
heat, wrecked or discarded equipment, rock, sand, cellar
dirt and industrial, municipal, and agricultural waste
discharged into w.cer. It does not mean:

(a) Sewage from vessels; or

(b) Water, gas, or other material which is injected into
a well to facilitate production of oil or gas, or
water derived in association with oil and gas pro-
duction and disposed of in a well, if the well used
either to facilitate production or for disposal
purposes is approved by authority of the State in
which the well is located, and if the State determines
that the injection or disposal will not result in the
degradation of ground or surfact water resources.

Primary industry category means any industry category listed
in the NRDC settlement agreement (Natural Resources Defense
Council et al. v. Train, 8 E.R.C. 2120 (D.D.C. 1976), modi-
fied 12 E.R.C. 1833 (D.D.C. 1979)); also listed in Appendix A
of 40 C.F.R. Part 122.

Process wastewater means any water which, during manu-
facturing or processing, comes into direct contact with
or results from the production or use of any raw material,
intermediate product, finished product, byproduct,or
waste product.

Publicly owned treatment works ("POTW") means any facility
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or system used in the treatment (including recycling and
reclamation) of municipal sewage or industrial wastes
of a liquid nature which is owned by a "State" or "muni-
cipality." This definition includes sewers, pipes, or
other conveyances only if they convey wastewater to a
POTW providing treatment.

Regional Administrator means the Regional Administrator,
EPA, Region I, Boston, Massachusetts.

State means any of the 50 States, the District of Columbia,
Guam, the Commonwealth of Puerto Rico, the Virgin Islands,
American Samca, the Trust Territory of the Pacific Islands

Secondary Industry Category means any industry category
which is not a "primary industry category."

Sewage Sludge means the solids, residues, and precipitate
separated from or created in sewage by the unit processes
of a "publicly owned treatment works." "Sewage" as used
in this definition means any wastes, including wastes from
humans, households, commercial establishments, industries,
and storm water runoff, that are discharged to or otherwise
enter a publicly owned treatment works.

Toxic Pollutant means any pollutant listed as toxic in
Appendix D of 40 C.F.R. Part 122, under Section 307(a)(1)
of CWA.

Waters of the United States means:

(a) All waters which are currently used, were used in
the past, or may be susceptible to use in interstate
or foreign commerce, including all waters which
are subject to the ebb and flow of the tide;

(b) All interstate waters, including interstate "wetlands."

(c) All other waters such as intrastate lakes, rivers,
streams (including intermittent streams), mudflats,
sandflats, "wetlands," sloughs, prairie potholes,
wet meadows, playa lakes, or natural ponds the use,
degradation, or destruction of which would affect
or could affect interstate or foreign commerce
including any such waters:

(1) Which are or could be used by interstate or
foreign travelers for recreational or other
purposes;

(2) From which fish or shellfish are or could be
taken and sold in interstate or foreign com-
merce; or
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(3) Which are used or could be used for industrial
purposes by industries in interstate commerce;

(d) All impoundments of waters otherwise defined as waters
of the United States under this definition;

(e) Tributaries of waters identified in paragraphs (a) - (d)
of this definition;

(f) The territorial sea; and

(g) "Wetlands" adjacent to waters (other than waters that
are themselves wetlands) identified in paragraphs (a) -
(f) of this definition.

Wetlands means those areas that are inundated or saturated by
surface or ground water at a frequency and duration sufficieni
to support, and that under normal circumstances do support,
a prevalence of vegetation typically adapted for life in
saturated soil conditions. Wetlands generally include
swamps, marshes, bogs, and similar areas.

2. The following abbreviations, when used, are defined below.

cu. M/day or M3/day cubic meters per day

mg/l milligrams per liter

ug/l micrograms per liter

lbs/day pounds per day

kg/day kilograms per day

Temp. °C temperature in degrees Centigrade

Temp. OF temperature in degrees Fahrenheit

Turb. turbidity measured by the

t

TNFR or TSS

DO

BOD

TKN

Nephelometric Method (NTU)

total nonfilterable residue or total
suspended solids

dissolved oxygen

five-day biochemical oxygen demand
unless otherwise specified

total Kjeldahl nitrogen as nitrogen
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Total N

NH3 -N

Total P

COD

TOC

Surfactant

pH

PCB

CFS

MGD

Oil & Grease

Total Coliform

Fecal Coliform

ml/l

N03 -N

NO2 -N

NO3 -NO2

C12

total nitrogen

ammonia nitrogen as nitrogen

total phosphorus

chemical oxygen demand

total organic carbon

surface-active agent

a measure of the hydrogen ion
concentration

polychlorinated biphenyl

cubic feet per second

million gallons per day

Freon extractable material

total coliform bacteria

total fecal coliform bacteria

milliliter(s) per liter

nitrate nitrogen as nitrogen

nitrite nitrogen as nitrogen

combined nitrate and nitrite
nitrogen as nitrogen

total residual chlorine

0
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Appendix A-Chlorine Minimition Program
for Once-Through Cooling Water

Purpose
The purpose of chlorine minimization is to

reduce the discharge of chlorine or its related
compounds to receiving waters. This. description is intended to explain what a
chlorine minimization program is and how to
develop and implement one. Anticipated
situational factors and how to approach them
are also presented.

BacAground
Chlorine is commonly added to condenser

cooling water of steam electric facilities in
order to control the growth of various
organisms (algae, bacteria, barnacles, clams)
that would otherwise attach to surfaces in the
condenser, cooling towers, or to other
components of the cooling system and
prevent the system from functioning properly.

The attachment of these various organisms
to the cooling water system is called
biofouling. Since the control method using
chlorine involves creating a residual dose of
reactive chlorine, some of the chlorine used
to control biofouling is still present when the
cooling water is discharged from the p~ant. It
is desirable to minimize the dischargý of free
and combined residual chlorine from steam
electric powerplants due to the toxicity these
compounds have on aquatic life.

Various power plants have undertaken
some type of program to reduce the use of
chlorine. The results of these programs
indicate that significant chlorine reduction
can be achieved in many cases. Some of the
plants found that chlorination is not required
at all while others have found that the
amount of chlorine added can be significantly
reduced, especially during the winter months.

General ApproachO In order to determine the minimum amount
of chlorine a specific powerplant requires, a

chlorine minimization study must be
undertaken. A detailed approach to chlorine
minimization is presented in the Draft
Development Document for the Steam
Electric Industry. A chlorine minimization
study should last at least a full year, during
which each of the fol-owing three variables is
controlled at various levels until the
minimum' value that permits proper plant
performance is determined:

1. Dose of chlorine added-where dose is
defined as the total amount of chlorine added
per unit volume of cooling water.

2. Duration of chlorine addition-where
duration is defined as the length of time
between the start and end of a single period
of chlorine addition.

3. Frequency of chlorination-where
frequency is defined as the number of periods
of chlorine addition per day or week.

During the trials of various combinations of
dose, duration, and frequency: data on plant
performance must be collected. These data
may include turbine back pressure,
condenser back pressure and the temperature
drop across' the condenser. The performance
data can be analyzed to determine if proper
plant performance is being maintained.
Different plants will necessarily employ
different measures of performance to ensure
that conditions specific to that plant are
taken into account. If plant performance is
not adequate, dose, duration, or frequency is
increased until proper performance is again
achieved. At the end of a full year of study,
which takes into account seasonal variations
in water quality and biological organisms,
data are available to define the minimum
dose, dumition and frequency. These
minimum values then define the proper
chlorination procedure to be used for future
operations. Performance data on the system
must be taken periodically to check the
adequacy of the procedure and toenable any
needed changes to be made.

The level of sophistication taken in the
development of such a program is highly
variable. At the discretion of plant operators,
the chlorine dose may be related to physical
or chemical properties of the cooling water.
At this level of sophistication, considerable
water quality data must be taken. The
advantage of such an approach is that dose
can be controlled directly by monitoring one
water quality parameter.

In addition to the general considerations
presented, specific factors that must be
considered include the following:

(a) The portion of the cooling system which
would require chlorine for biofouling control,
and

(b) Other methods, besides chlorine
minimization, that would achieve the same
end result of reducing the discharge of
chlorine and its related compounds.

With regard to the first of these factors.
biofouling is frequently not a problem in
many portions of the cooling system.
Although biological growth occurs in all
segments of the cooling system, the most
sensitive portion is usually the condenser.
Biological growth in the other segments does
not generally impair the operation and
efficiency of the plant with the exception ojf
plants with incrustaceans (barnacles, clams)
in the intake water. The relocanon of the,

point of chlorine addition tolhe condenser
inlet box can result in significant reduction in
the quantity of chlorine required to achieve
the necessary level of free available chlorine
at the condenser. Chlorine addition, however.
is required in the cooling water intake
structure and other sections of the cooling
system for plants with crustacean fouling
problems.

Most experience has demonstrated that the
continuous application of chlorine to obtain a
free residual (normally a very low level
would be adequate) in the condenser
discharge is necessary to gain control of both
larval and adult forms of the incrutaceans
where they occur on the inteke structure.
intake tunnels, intake water boxes and
discharge structure. Chlorine minimization in
such instances involves applying chlorine
only during the growing season and at the
lowest concentrations necessary to achieve
control. Visual inspection is the most usual
and reliable method of measuring the
chlorine effectiveness. For new facilities, the
option of utilizing heat treatment.to resolve
this problem should be explored. The benefits
and costs of chlorine reduction would have to
be balanced with the utilization of heat
treatment.

With regard to the second of the specific
factors, many other means of controlling
biofouling in cooling water systems are
available. Already mentioned were heat
treatment and relocation of the points of
chlorine injection. Another alternative is the
use of a mechanical condenvr antifouling
device (mechanical cleaning) Most plants
using mechanical cleaning do not chlorinate
at all, but the need for chlorine addition is not
always eliminated. For existing plants, the
retrofitting of a mechanical cleaning system
may be expensive. For new plants, costs of a
mechanical cleaning system are lower since
no retrofit is needed. New plants should
seriously consider the use of a condenser
mechanical cleaning system.

Systematic Approach for Determining
Minimum Amount of Chlorii,e Addition

As explained in the preceeding discussion,
the control variables are dose, duration, and
frequency. During the program development
stage, these factors must be varied in order to
determine the optimum program. Throughout
this period the operating integrity of the plant
must be protected. To accomplish this. plant
operators will need to establish some
absolute means of monitoring condenser (or
other critical part of the cooling system)
performance. If at all possible. provisions
should be made to enable visual inspection of
the condenser elements following a test
period. The actual condition-of the system in
terms of biofouling can then be directly
compared to the indirect means of monitoring
performance (condenser back pressure.
temperature drop. etc.). Actual inspection of
the condenser or other part of the cooling
system (which requires plant closure or
loading rjeductio}) should not be considered
to be a 'routine' method of evaluating the
effectiveness of the chlorine additton
program as unit downtime to make such
inspections is costly and highly undesirable
from a boiler operator's standpoint.

The specifics of implementation are
presented below according to:
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1. Required capabilities.
2. Test program elements, and
3. Implementation plan.
1. Required Capabilities.-a. A means of

measuring the apparent waterside condenser
tube fouling. This should include visual
inspections and biofouling sampling at some
point in the test program. Inspection should
include condenser intake and discharge
water boxes, and, if needed, the cooling
water intake structure. Other measurements
may be substituted with caution such as
deviation from expected condenser pressure
drop, etc. The substitute measurements all
have serious problems of ambiguity since
many factors other than biofouling film
growth in the condenser tubes affect these
measurements.

b. A means of relating the periodic
inspection result or other measurements to
condenser performance.

c. A means cf gathering grab samples from
condenser inlet, outlet, and NPDES discharge
point.

d. A means of measuring free available
chlorine [FAC) and total residual chlorine
(TRC) on samples without delay once
collected. The test method to be employed in
ASTM D 1253 Chlorine in Water, Method A.
Direct Amperometric Titration.

e. A means of controlling and measuring
with appropriate accuracy the addition of
chlorine to the cooling water to the unit or
condenser under study. .The arrangement for
adding chlorine varies considerably from
plant-to-plant. The physical differences may
influence the minimization strategy and may
require physical modification of the existing
system in order to properly implement the
program.

f. General chemical analytical capability
for properties or substances in water.

g. A means of determining short-term
chlorine demand of the inlet water either in
the laboratory or the difference between
applied chlorine concentration and the free
chlorine residual found at the condenser
inlet.

2. Test program elements.-a. Establish a.
baseline of condenser performance
associated with the condenser for each
seasonal period of plant operation (winter.
summer. etc.). This may involve an initial
offline chemical or mechanical leaning. It is
necessary that these baseline conditions be
used to evaluate the results of the various
chlorination strategies. Data needed to
establish baseline conditions will be
available at most facilities, and thus, will not
require a delay in systematic testing of
minimization strategies.

b. Conduct screening tests for a length of
time to be determined by plant operators.
Different plant cooling water and chlorine
feed configurations may require alterations in
the selection of the minimization strategies
Plants with several units with similar tube
metal, intake water, transit times.
temperature gradient across the condensers
and cooling Water velocity may allow parallel
trials of the minimization strategies on
several units while maintaining other units on
the dose, frequency and duration found
effective in past experience. The duration of
plan! chlorination should be restricted to a
maximunm of two hours per day.

There are three basic ways to institute a
chlorine minimization program: (I) reduce the
dose. (ii) reduce the duration, or (iii) change
the frequency. For some facilities, it may be
desirable to conduct all three alternatives
prior to selecting the most suitable. In most
cases, the operator can choose one
alternative based on previous experience.
The three alternative approaches are
explained in detail as follows:

(i) Reduction of Dose: Establish a desired
outlet concentration for TRC. Maintain the
frequency and duration found effective in
past experience but reduce the dose of
chlorine until the desired effluent
concentration is not exceeded. Closely
monitor condenser performance parameters
during this period. If the system shows signs
of biofouling. increase the dose. Test periods
of about two months should be used for
evaluating effectiveness of each new dose
used.

(ii) Reduction of Duration: Decrease the
duration of chlorine feed while maintaining
the dose and frequency found effective in
past experience. Again, test periods of two
months are probably adequate to evaluate a
particular duration strategy.

(iii) Change the Frequency: Frequency
changes with the goal of minimization can be
made in two ways: (1) reduce the frequency
while keeping dose and duration at baseline
values: or (2) increase the frequency but
simultaneously decrease the duration. (for
example, increase frequency from one to
three times per day while reducing duration
from one hour to 10 minutes). Test periods of
two months are probably adequate to
evaluate a particular change in frequency.

The entire test program, from start to finish.
should not require more than one year.
Selection of which minimization strategies to
be attempted (reduction of dose, duration, or
frequency) may be limited by the one year
time constraint. In such cases, previous
operational experience should be called upon
to decide which strategy shows the most
promise for success and testing efforts should
be placed on that strategy.

3. Implementation Plan-a. The
information obtained in the test plan above
should serve as the guidelines for a
permanent chlorine minimization program.
The most successful approach (the method
that provides for adequate plant performance
while minimizing chlorine discharge) should
be implemented.

b. The implementation program should take
into account seasonal variations in water
quality. For example, as was done in the
minimization testing program, each season of
the year should be approached as a new set
of operating conditions. Different
combinations of dose, duration, and
frequency should be applied in each season.
The optimum combinations for each season
being those defined by the chlorine
minimizdtioni study during that season.

c. Monitoring of condenser performance
indicators (condenser back pressure, etc.)
should continue during 1he implementation
plan. This is necessary to prevent serious
biofouling land potential plant shutdown) in
the event that the influent cooling water
quality or plant operating characteristics
undergo a sudden change that increases the
plant's susceptibility to biofouling.
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"0 UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

October 20, 1982

Mr. Donald Klima, Chief
Eastern Division of Project Review
Advisory Council on Historic Preservation
1522 K Street, N.W.
Washington, D.C. 20005

In the Matter of
Public Service Company of New Hampshire, et al.

(Seabrook Station, Units 1 and 2) --

Docket Nos. 50-433 OL & 50-444 OL

Dear Mr. Klima:

Reference is made to the letter of your predecessor, Mr. Jordan E. Tannenbaum,
to Mr. L. L. Wheeler of the NRC Staff in which comments were offered by the
Advisory Council Staff to the NRC Staff relative to the Draft Environmental
Statement published by the NRC Staff in the above captioned proceeding in May
of 1982 (NUREG-0895). Reference is also made to our meeting of September 16,
1982 to discuss that letter, and its specific reference ot the Hilltop and
Jewelltown Districts in South Hampton, New Hampshire. These Districts are not
listed in the National Register of Historic Places, and have not been determined
to be elegible for inclusion on that Register. This is true now, as it was as
of the date of issuance of the Seabrook Construction Permits.

The final NRC decision relating to the undertaking of construction of the Sea-
brook nuclear facility was the issuance of the Seabrook Construction Permits
on July 7, 1976. As of that date, the requirements of the National Historic
Preservation Act, 16 U.S.C. § 470f ("NHPA"), applied only to properties included
in the National Register of Historic Places. None of the aforementioned
districts in South Hampton now asserted to have historical significance were
included in the National Register as of July 7, 1976, and therefore the NHPA
was not applicable to these districts at the time the Construction Permits
were issued for Seabrook. Our records indicate that prior to the issuance
of the Seabrook Construction Permits, the NRC Staff did consult with both the
Advisory Council and the State Historic Preservation Officer. The agency
action with respect to the Seabrook Construction Permits has long since been
final. Now, in 1982, the only "undertaking" before this Agency in terms of

J-1



-2-

the NHPA is the question of the operation of the Seabrook facility. Accord-
ingly, at the operating license stage, the NRC would consider the effect of
facility operations (but not construction) upon eligible properties, under
the NHPA. This is consistent with the two-stage licensing process which we
outlined to you. See Vermont Yankee Nuclear Power Corp. v. Natural Resources
Defense Council, 435 U.S. 519, 526-27 (1978); Power Reactor Development Co. v.
International Union of Electrical, Radio & Machine Worker, AFL-CIO, 367 u.s.
396, 403-407, 415 (1961); see also 42 U.S.C. § 2235. The "effects" noted in
Mr. Tannenbaum's letter relating to the Hilltop and Jewelltown Districts would,
if anything, be construction, not operation, effects.

Moreover, we believe, and it is our position that any amendments to your
regulations (36 C.F.R. Part 800) subsequent to the issuance of the Seabrook
Construction Permits which may have modified the requirements in effect as
of the issuance of the Seabrook Construction Permits, were not intended to
have, and do not have, a retroactive effect. Therefore, it is our position
that the NRC remains in compliance with the National Historic Preservation
Act with regard to the construction and operation of the Seabrook nuclear
facility. We therefore do not agree with any suggestion to the contrary in
the letter of July 2, 1982 from Mr. Jordan E. Tannenbaum, which was solicited
in connection with the NRC Staff's operating license review, to Mr. L. L.
Wheeler, although we understand that Mr. Tannebaum's letter may have been
based on an inadequate record due to the passage of time.

We have appreciated the opportunity to discuss these matters with you, with
Ms. Perry, and with your General Counsel, Mr. Fowler. Inasmuch as
Mr. Tannenbaum's comments were originally directed to Mr. L. L. Wheeler, any
response to this letter should also be addressed to Mr. Wheeler, Office of
Nuclear Reactor Regulation, at the above address.

Sincerely,

Roy P. Lessy
Deputy Assistant Chief Hearing Counsel
Office of the Executive Legal Director
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Aavlsory
Council On
Historic
Preservation

1522 K Street. NW
Washington, DC 20005

Mr. Louis L. Wheeler, Project Manager

Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Mr. Wheeler:

We have received and reviewed Mr. Roy P. Lessy's letter of October 20,

1982, regarding the Commission's involvement with the Seabrook Nuclear
Station. The letter confirms the substance of our meeting of September 16,
1982, with Mr. Lessy and other Commission staff members.

We accept your position that at the time of the Commission's decision
regarding the Station's construction permit on July 7, 1976, Section 106
of the National Historic Preservation Act of 1966, (16 U.S.C. Sec.

470f) applied only to properties included in the National Register of

Historic Places. Section 106 was amended to cover properties eligible
for the National Register on September 28, 1976 and is not applicable to

this undertaking. Likewise your reading of 36 CFR Part 800 as non-
retroactive is correct.

We also understand that the only discretion remaining to the Commission

concerns energization of the Station's transmission lines, and that you
have determined this will not affect any historical or cultural properties
included in or eligible for the National Register. We have no basis to

object to that determination.

Thank you for your cooperation.

ce 

el

ief, Eastern Division of

Project Review

ý32112Z0198 821116
PDR ADOCK 05000443
A PDR
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