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INTRODUCTION

NATIONAL ENVIRONMENTAL GOALS

‘Prior to the issuance of a construction permit or
an operating license for a nuclear power plant, the U.S.
Atomic Energy Commission is required to assess the
potential environmental effects of that plant in order
to assure that issuance of the permit or license will be
consistent with the national environmental goals, as set
forth by the National Environmental Policy Act of
1969 (Public Law 91-190). In order to obtain
information essential to this assessment, the
Commission requires each applicant for a permit or a
license to submit a report on the potential
environmental impacts of the proposed plant and
associated facilities.

The national environmental goals as expressed by
the National Environmental Policy Act (NEPA) are as
follows:

“...it is the continuing responsibility of the
Federal Government to use all practical 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—

“(1) fulfill the responsibilities of each generation
as trustee of the environment for succeeding
generations;

*(2) assure for all Americans safe, healthful,
productive and esthetically and culturally
pleasing surroundings;

*(3) attain the widest range of beneficial use of
theg environment without degradation, risk to
health or safety, or other undesirable and
unintended consequences;

“(4) preserve important historic, cultural, and
natural aspects of our national heritage and
maintain, wherever possible, an environment
which supports diversity and variety of
individual choice;

*“(5) achieve a balance between population and
resource use which will permit high standards
of living and a wide sharing of life’s
amenities; and

*(6) enhance the quality of renewable resources
and approach the maximum attainable
recycling of depletable resources.”

The obligation of the Commission with respect to
the furthering of the above aims derives from

Exccuive Order 11514 (35 F.R. 4247) of March 4,
1970, by which ali Federal agencies were required, to
the fullest extent possible, to direct their policies,

plans and programs to meeting the goals set oul in
NEPA. :

On Aprit 2, 1970, the Commission's initial
implementation of NEPA was published (35 F.R.
5463} as un Appendin D to 10 CFR Part 50.
Substantial amendments to Appendix D were published
on December 4, 1970 (35. F.R. 1846Y), and further
minor amendments on July 7. 1971 (36 F.R. 12731).
On September 9, 1971, a major revision of Arnendix
D, entiled “Interim Statement of General Pu...v and
Procedure: Implementation of the National
Environmental Policy Act of 1969 (P. L. 91-190), was
published (36 F.R. 18071). A copy of Appendix D,
with amendments to May 18, 1972, is attached as
Appendix 1. :

APPLICANT'S ENVIRONMENTAL REPORTS

The revised Appendix D of 10 CFR 50 discusses,
in the first five paragraphs of Section A, the required
content of the Environmental Reports to be submitted
by the applicant:

“1. Each applicant! for a permit to construct a
ruclear power reactor...shall submit with
ais application three hundred copies...of a
separate document, entitled ‘Applicant’s
Environmental Report—Construction Permit
Stage,” which discusses the following
environmental considerations:

‘*(a) the environmental
proposed action,

*(b) any adverse environmental effects which
cannot be avoided should the proposal
be implemented,

““(c) alternatives to the proposed action,

“(d) the relationship between local
short-term uses of man’s environment
and the maintenance and enhancement
of long-term productivity, and

impact of the

Where the “applicant”, as used in the Appendix, is a
Federal agency, different arrangements for implementing the
National Environmental Policy Act may be made, pursuant to
the guidelines established by the Council on Environmental
Quality.




INTRODUCTION

NATIONAL ENVIRONMENTAL GOALS

Prior to the issuance of a construction permit or
an operating license for a nuclear power plant, the U.S.
Atomic Energy Commission is required to assess the
potential environmental effects of that plant in order
to assure that issuance of the permit or license will be
consistent with the national environmental goals, as set
forth by the National Environmental Policy Act of
1969 (Public Law 91-190). In order to obtain
information essential to this assessment, the
Commission requires each applicant for a permit or a
license to submit a report on the potential
environmental impacts of the proposed plant and
associated facilitics.

The national environmental goals as expressed by
the National Environmental Policy Act (NEPA) are as
follows:

*“,..it is the continuing responsibility of the
Federal Government to use all practical 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—

“(1) fulfill the responsibilities of each generation
as trustee of the environment for succeeding
generations;

“(2) assure for all Americans safe, healthful,
productive and esthetically and culturally
pleasing surroundings;

*(3) attain the widest range of beneficial use of

the environment without degradation, risk to

health or safety, or other undesirable and
unintended consequences;

*(4) preserve important historic, cultural, and
natural aspects of our national heritage and
maintain, wherever possible, an environment
which ~supports diversity and variety of
individual choice;

*“(5) achieve a balance between population and
resource use which will permit high standards
of living and a wide sharing of life’s
amenities; and

**(6) enhance the quality of renewable resources
and approach the maximum attainable
recycling of depletable resources.”

The obligation of the Commission with respect to
the furthering of the above aims derives from

Execuiive Order 11514 (35 F.R. 4247) of March 4,
1970, by which all Federal agencies were required, to
the fullest extent possible, to direct their policies,

plans and programs to meeting the goals set out in
NEPA. : :

On April 2, 1970, the Commission’s initial
implementation of NEPA was published (35 F.R.
5463) as un Appendin D to 10 CFR Part 50.
Substantial amendments to Appendix D were published
on December 4, 1970 (35 F.R. 1846Y), and further
minor amendments on July 7, 1971 (36 F.R. 12731).
On September 9, 1971, a major revision of Arreadix
D, entitled “Interim Statement of General Pui.y and
Procedure: Implementation of the National
Environmental Policy Act of 1969 (P. L. 91-190), was
published (36 F.R. 18071). A copy of Appendix D,
with amendments to May 18, (972, is attached as
Appendix 1.

APPLICANT’S ENVIRONMENTAL REPORTS

The revised Appendix D of 10 CFR 50 discusses,

in the first five paragraphs of Section A, the required
content of the Environmental Reporlts to be submitted
by the applicant:

“1. Each applicant' for a permit to construct a
ruclear power reactor...shall submit with
nis application three hundred copies...of a
separate document, entitled ‘Applicant’s
Environmental Report—Construction Permit
Stage," which discusses the following

" environmental considerations:

“(a) the environmental impact of the
proposed action,

*(b) any adverse environmental effects which
cannot be avoided should the proposal
be implemented,

“(c) alternatives to the proposed action,

“(d) the relationship between local
short-term uses of man’s environment
and the maintenance and enhancement
of long-term productivity, and

'Where the *‘applicant”, as used in the Appendix, is a
Federal agency, different arrangements for implementing the
Nations!l Environmental Policy Act may be made, pursusnt to
the guidelines established by the Council on Environmental
Quality. :




uz.

“3.

ll4.

“(e) any irreversible and irrctrievable
commitments of resources which would
be involved in the proposed action
should it be implemented.

The discussion of alternatives to the
g. wposed action in the Environmental Report
required by paragraph | shall be sufficiently
complete to a2id the Commission in
developing and expluring, pursuant to section
102(2XD) of the National Environmental
Policy Act, ‘appropriate alternatives...in
any prope.zi  which involves unresolved
conflicts  comerning  alternative  uses  of
available resovsies.’

The Environmental Report required by
paragraph 1 shall include a cost-benefit
analysis which considers and balances the
environmental effects of the facility and the
alternatives available for reducing or avoiding
adverse environmental effects, as well as the
environmental, economic, technical and other
benefits of the facility. The cost-benefit
analvsis shall, to the fullest extent
practicable, quantify the various factors
considered. To the extent that such factors
cannot be quantified, they shall be discussed
in qualitative terms. The Environmental
Report should contain sufficient data to aid
the Commission in its development of an
independent cost-benefit analysis covering
the facto:s specified in this paragraph.

The Environmental Report required by
paragraph | shall include a discussion of the
status of compliance of the facility with
applicable environmental quality standards
and requirements (including, but not limited
to, thermal and other water quality standards
promulgated under the Federal Water
Pollution Control Act) which have been
imposed by Federal, State and regional
agencies having responsibility for
environmental protection. In addition, the
environmental impact of the facility shall be
fully discussed with respect to matters
covered by such standards and requirements
irtespective of whether a certification from
the appropriate authority has been obtained
(including, but not limited to, any
certification obtained pursuant to section
21(b) of the Federal Water Pollution Control
Act?). Such discussion shall be reflected in

the cost-benefit analysis prescribed in
paragraph 3. While satisfuction of AEC
standards and criteria pertaining to
radiological effects will be necessary to meet
the licensing requirements of the Atomic
Energy - Act, the cost-benefit analysis
prescribed in paragraph 3 shall, for the
purposes of the National Environmental
Policy Act, consider the radiological effects,
together with the thermal effects and other
environmental effects, of the facility.

“5. Each applicant for a license to operate a
production or utilization facility described in
paragraph 1 shall submit with his application
three hundred (300) copies. .. of a separate
document to be entitled ‘Applicant’s
Environniental Report—Operating License
Stage,” which discusses the same
environmental considerations described in
paragraphs 14, but only to the extent that
they differ from those discussed in the

- Applicant’s Environmental Report previously
submitted in Jaccordance with paragraph 1.
The ‘Applicant’s Environmental
Report—Operating License Stage’ may
incorporate by reference any information
contained in the Applicant’s Environmental
Report previously submitted in accordance
with paragraph 1. With respect to the
operation of nuclear power reactors, the
applicant, unless otherwise required by the
Commission, shall submit the ‘Applicant’s
Environmental Report—Operating License
Stage’ only in connection with the first
licensing action that would authorize
full-power operation of the facility,® except
that such report shall be submitted in
connection with the conversion of a
provisional operating license to a full-term
license.”

As is clear from the above paragraphs, two
Environmental Reports are required. The first is the
‘‘Applicant’s Environmental Report—Construction
Permit Stage™ which must be submitted in conjunction
with the construction permit application. The second is
the *“Applicant’s Environmental Report—Operating
License Stage,” which must be submitted later in
conjunction with the operating license application. The
second Report is, in effect, to be an updating of the
first one and should:

a. Discuss differences between currently projected
environmental effects of the nuclear power plant

INo permit or license will, of cousrse, be issued with
respect to an activity for which a certification required by
section 21(b) of the Federal Water Pollution Act has not been ?This report is in addition to the report required at the
obtained. ) construction permit stage.




(including those which would degrade and those

which would enhance environmental conditions)

and the effects discussed in the Environmental
Report  submitted at the construction stage.
(Differences may result, for example, from
changes in plans, changes in plant design,
availability of new or more detailed information,
or changes in surrounding land use or zoning
classifications.)

b. Discuss the results of all studies which were not
completed at the time of pre-construction review
and which were specified to be completed before
the pre-operational review. Indicate how the
results of these studies were factored into the
design and proposed operation of the plant.

c.  Describe in detail the monitoring programs which
have been and will be undertaken to determine
the effects of the operating plant on the
environment. Include the results of preoperational
monitoring activities,. A listing of types of
measurements, kinds, and numbers of samples
collected, frequencies, and analyses should be
provided and the locations described and
indicated on a map of the area,

d. Discuss those planned studics, that are not yet
completed, that may yield results relevant to the
environmental impact of the plant.

COMMISSION ACTION ON ENVIRONMENTAL
REPORTS

As noted in paragraph 6 of Section A of the
revised Appendix D to 10 CFR 50, the Commission
places each applicant’s Environmental Report in the
AEC's Public Document Room in Washington, D.C.
and in a local public document room near the
proposed site. The Report is also made available to the
public at the appropriate State, regional and
metropolitan clearinghouses. At the same time, a
public announcement is made and a summary notice
published in the Federal Register.

The applicant’s Environmental Report, relevant
published information, and any comments received
from interested persons are considered by the
Commission’s regulatory staff in preparing a “Draft
Detailed Statement of Environmental Considerations”
concerning the proposed licensing action. The
regulatory staff’s Draft Statement and the applicant's
- Environmental Report are transmitted for comment to
the Council on Environmental Quality, to certain
Federal agencies, and *“to the Governor or appropriate
State and local officials, who are authorized to develop
and enforce environmental standards, of any affected
State.” Comments on the Report and the Draft
Statement are requested within a specified time

interval. The Draft Statement is made available to the
general public in the same manner as the Report.

As described in detail in paragraphs 6 through 9 of
Section A of the revised Appendix D, the regulatory
staff considers the comments on the Report and on
the Draft Statement received from the various Federal,
State, and local agencies and officials, from the
applicant, and from private organizations and
individuals, and prepares a “‘Final Detailed Statement
on the Environmental Considerations.” The Final
Statement is transmitted to the Council on
Environmental Quality and is made “available to
appropriate Federal, State and local agencies and State,
regional, and metropolitan clearinghouses.” A public
announcement is made and a notice of availability
published in the Federal Register.

Subsequent hearings and action on the
environmental aspects involved in issuance of a
construction permit or operating license are based on
the Commission’s Final Environmental Statement. The
Environmental Statement takes into account
information from many sources, including the
applicant’s Environmental Report and its supplements,
and the comments of the various povernmental
agencies, the applicant, and private organizations and
individuals,

The applicant’s Environmental Report is an
important document of public record. Therefore, the
applicant is urged to give full attention to the
completeness of the Report.

PREPARATION OF ENVIRONMENTAL REPORTS

The second Section of this Introduction, with
particular reference to the paragraphs quoted from the
revised Appendix D of 10 CFR 50, provides general
information concerning the content of the applicant’s
Environmental Report. To provide specific and detailed
guidance, the following “Standard Format and Content
of Environmental Reports for Nuclear Power Plants”
has been prepared. Each applicant should follow this
format in detail.

If any topics in the guide relate to information
not available at the time the Environmental Report is
prepared, the applicant should indicate when the
information will be available. If any topics are not
relevant to the particular plant under consideration,
the applicant should identify them.

Descriptive and/or narrative text as well as tables,
charts, graphs, etc. should be used. Each subject should
be treated in sufficient depth and should be




documented® to permit a reviewer independently to

evaluate the extent of the environmental impact. The

exact length of the Environmental Report will depend
not only on the format adopted but, also and more
importantly, on the naturc of the plant and its
environment. Tables, line drawings, and photographs
should be used wherever contributory to the clarity
and brevity of the Repori. Descriptive and narrative
passages should be brief and concise. The number of
significant figures stated in numerical data should

reflect the accuracy of the-data.

Pertinent published information relating to the
site, the plant, and its surroundings should be
referenced. Where published information is essential to
evaluate specific environmental effects of the plant
construction and operation, it should be included, in
summary or verbatim form, in the Environmental
Report or as an appendix to the report.

Some of the information to be included in the
Environmental Report may have already been prepared
by the applicant during consideration of the safety
aspects of the proposed facility. In such cases, this
information (whether in the form of text, tables or
figures) should be incorporated in the Environmental
Report where appropriate to avoid duplication of
effort.

4upocumentation” as used in this Guide means
presentation of evidence supporting data and statements and
includes: (1) references to published information, (2) citations
from the applicant’s experience, (3) references to unpublished
information developed by the applicant or the applicants
consultants, Statements not supported by documentation are
acceptable provided the applicant identifies them either as
information for which documentation ks not available or as
expressions of belief or judgment.

The site for a nuclear power plant may already
contain one or more “uniis” {i.e. steam-electric plants),
either in being or for which an application for a
construction permit or operating license has been filed.
The applicant, in preparing the Environmental Report
relating to such a site, should consider the effec:s of
the proposed plant (and its in-service schedule) in
conjunction with the effects of both pre-existing and
projected® plants. Further, if the site contains sources
of environmental impact other than electric power
plants, the environmental impact of these and their
interactions with the proposed plant should be taken
into account.

CRITERIA AND TECHNICAL SPECIFICATIONS
RELATING TO ENVIRONMENTAL IMPACT

Prior to issuance of a construction permit, the applicant
will be required to prepare and submit, where applicable,
proposed criteria and technical specifications relating
to environmental impact. The criteria should be those
identified for use in construction and operation of the
facility to minimize environmental impact. The
technical specifications should specify the limits of
chemical and thermal releases to the environment
during construction and operation. Administrative
procedures, surveillance and controls to assure
compliance with the proposed criteria and technical
specifications should also be identified.

$Projected plants are those for which an application for a
construction permit or operating license has been filed.

i
i
i
i
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'STANDARD FORMAT AND CCNTENT OF
ENVIRONMENTAL REPORTS FOR NUCLtEAR POWER PLANTS

OBJECTIVES OF THE PROPOSED FACILITY
This Scction should discuss the objectives of the
proposed facility — the power requirement to be
satisfied, the system reliability to be achieved, any
other primary objectives to be met — and should do
so in sufficient detail to make clear those aspects of
the power requircment and system reliability, such
as date of readiness, that will directly influence the
choice of alternatives as presented in subsequent
sections of the Environmental Report.

1.1 Requirement for power

This Section should discuss the requirement
for the .proposed nuclear unit(s) in the
applicant’s system and in the region,
considering the overall power supply situation,
present load and projected load growth,
reserve margins, and consequences of delay in
providing the proposed new generation
capacity on adequacy and reliability of the
bulk power supply. The data presented should
be consistent with that furnished to the
Federal Power Commission and the Regional
Reliability Council. :

1.1.1 Demand characteristics

The applicant should present data on the
past pattern of demand characteristics and
a forecast of future market trends. The
presentation should include summary
results of an appropriate sensitivity
analysis indicating the basis of demand
forecasts, such as average income, present
per capita consumption, or other
correlates of power demand. The data
identified below should include the five
years preceding the filing of the
Environmental Report through at least
two years beyond the projected initial
date of commercial operation of the last
nuclear- unit with which the Report is
concerned.

a) Annual system peak-hour demand,

b) Annual system peak-hour demand
adjusted to reflect firm power
transactions with other power
suppliers, and

¢) Load duration curves or information
derived from such curves to indicate
economic or other reasons for type
of generation selected.

1.1.2 Power supply

This Section should discuss briefly the
applicant’s bulk power supply planning
and present actual and projected
generating capabilities, capacity purchases
and capacity sales at the time of annual
system peak-hour demand for the five
years preceding filing of this Report
through at least two years beyond the
projected initial date of commercial
operation of the last nuclear unit .with
which the Environmental Report s
concerned.

11241 Capacity resources

a) Capability assigned to each
category of pgeneration:
hirdroelectric, fossil, nuclear,
puinped storage, etc.

b} Capacity sales.

¢) Capacity purchases.

d) New generating units and their
projected capabilities.

¢) Planned retirements of present
capacities for economic,
environmental or other reasons.

1.1.22 Reserve margin

The applicant’s minimum system
reserve criterion should be described.
The basis and justification for its
adoption should be presented.

Describe the method employed to
determine the minimum system
reserve criterion such as single largest
unit, probability method based on
loss of load one day in ten years, or
historical data and judgment. If
probabilistic studies are used as a
planning tool the results should be




stated along with the significant input
data utilized, such as the load model,
-generating unit characteristics
(including forced outage rates and
maintenance schedules), the duration
of periods examined, and a general
description of the methodology
employed.

Discuss the effect of operation of the
proposed nuclear unit(s) on the
applicant’s minimum system reserve
criterion. In addition, discuss the
effects of present and planned
interconnections on the minimum
system reserve criterion.

Describe the minimum reserve margin
_ responsibility to other participants of
the area coordinating group or power

pool.

1.1.3 System demand and resource capability
comparison

Show applicant’s system demand, resource
capability and reserve margin with and
without the proposed nuclear unit(s). The
information should be presented on two
graphs: _ :

Applicant’s system demand or resources
(MWe) versus yeais: 5 curves showing
capability resources with the proposed
unit(s) in operation, capability resources
without the proposed unit(s), annual

system peak demand, generating

capability with the proposed unit(s), and
generating capability without the
proposed unit(s).

Applicant’s reserve margin (as percent of
annual system peak demand) versus years:
2 curves showing reserve margin with the
unit(s) and reserve margin without the
unit(s).

In all graphs the years, plotted as
abscissae, should be from five years
preceding the date of filing of the
Environmental Report through at least
two years after the scheduled initial date
of operation of the last unit.

1.1.4 Input and output diagram

A block diagram should be submitted
showing the applicant’s system power
input and output (power consumption) at
the time of peak-hour demand for for the
first year of commercial operation.

The block diagram should represent the
applicant’s systemn capability resources
(MWe), showing two categories of input:
(1) the applicant’s - system generating
capabilities (MWe) according to type
(fossil, hydro, nuclear, other), and (2) the
capacity transactions (MWe) and other
arrangements with outside organization(s).
(Identify each outside organization.)

The output of the block representing the
applicant’s system capability resources
should consist of: (1) the peak demand
(MWe) for each load market category
(industrial, commercial, residential, other),
and (2) the peak demand (MWe) for cach
wholesale market category (municipal,
cooperative, other),

In addition, the output should show
system firm power (transactions,
approximate total system losses, and
system reserve, all in MWe. A separate
block diagram should be provided for each
generating unit with which the
Environmental Report 1s concerned.

1.1.5 Report from Regional Reliability
Council

Submit the report by the appropriate
Regional Reliability Council(s) which
identifies the requirement for power in
the affected area.

This report should include:

a) Description of the minimum reserve
criterion for the region or subregion.

b) Identification. description and brief
discussion of studies conducted by
the Council to determine the
adequacy and reliability of power
supply in the region or subregion for
the first three years of commercial
operation of the proposed nuclear
unit(s) at the time of annual
peak-hour demand.

c) The latest date the proposed nuclear
unit(s) can be placed in commercial
operation without endangering the
adequacy and reliability of the
projected bulk power supply.

1.2 Other primary objectives

If other primary objectives are to be met by
the proposed facility, such as the production
‘of process steam for sale, or desalting water,
an analysis of these should be made.
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Consequences of delay

The economic and other consequences of
delays in the proposed project should be
discussed. Where the applicant has a legal
obligation to supply energy to meet the
demands of a specified arca, the nature and
extent of this obligation should be made clear.
The role of the proposed facility in fulfilling
the applicant’s obligation should be discussed.

The applicant should discuss the effecis of

delaying the scheduled in-scrvice date of the
proposed nuclear unit(s) on the adequacy and
reliability of the power supply for the
applicant’s systems, subregion and region, as
well as for other interconnected utilities in the
subregion or region.

THE SITE

This Scction should present the hasic, relevant
information conierning those physical, biologicul,
and human characteristics of the area environment
that might be affected by the construction and
operation of a nuclear power plant on the
designated site. To the extent possible, the
information presented should reflect observations
and measurements made over a period of years.

2.1

2.2

Site location and layout

Provide a map showing the coordinates of the
site .and its location with respect to State,
county and other political subdivisions. On
detailed maps show location of the plant
perimeter, exclusion area boundary, utility
property, abutting and adjacent properties,
including water bodies, wooded areas, and
farms, nearby settlements, industrial plants.
parks and other public facilities, and
transportation links (railroads, highways,
waterways). Indicate total acreage owned by
the applicant and that part occupied or
modified by the plant and plant facilitics.
Indicate other uses, if any, of applicant’s
property and the ucreage devoted to these
uses, Describe any plans for site modifications,
such as a visitor’s center or park. A contour
map of the site should also be supplied.

Regional demography, land and water use

Two maps indicating the locations and areas
of towns and cities should be provided, with

the first covering an area of 10-mile radius -

centered at the proposed plant location and
the second covering an area of 50-mile radius,
Each map should present the 16 cardinal

compass directions identified by marked lines
radiating from the reactor building location.
The 10-mile map should have circles, centered
at the reactor building location, of 1,2, 3, 4,
S, and 10 miles radius; on the 50-mile map,
circles with radii of 5, 10, 20, 30, 40 and 50
miles should be drawn. The populations (1970
census) of the towns and cities shown on the
maps should be indicated cither on the maps
or in a scparate tabulation.

The above maps will show 22.5° segments
bounded by arcs and compass lines. Prepare a
duplicate pair of maps, omitting the towns
and cities, and bisect each angle forined by
two adjacent compass lines with a broken line.
This will generate sectors centered  with
respect to  the compass directions. The
permanent and transient populations within
these sectors should be tabulated for the
following: 1970 (census), year of proposed
plant startup, and census years through the
anticipated life of the plant.

Descriptive  material  should include tables
giving the population and visitor statistics of
neighboring schools, plants, hospitals, sports
facilities, residential areas. parks, beaches, etc.,
within § miles from the plant. Indicate the
nature  and extent of present land use
(agriculture, livestock raising, dairics,
residences, industries, recreation,
transportation, ete.).

Indicate the nature and extent of presemt
water use (water supplies, irrigation,
recreation, transportation, etc.) with the plant
site and environs. The applicant should
provide data concerning any drawdown of
ground water caused by withdrawals from
neighboring major industrial and municipal
wells and how they may result in (he
transport of material from the site to-those or
other wells. All points of water usage of a
stream or lake within 50 miles should be
identified and the population associated with
cach use point given. In addition, all
population centers taking water from
waterways from the plant to the ocean should
be tabulated (distance and population).
Sources which are river bank wells should be
tabulated scparately with (their associated
population.

Note whether any other nuclear facilities are
located within a 50-mile radius of the site.

The degree of detail to be provided will

~generally depend upon distance [rom the




- plant; that is, nearby activities (within 5 miles
. from the plant) should be described in greater
~ detail than those at greater distances.

" discussion  of

Regiohal historic and natural landmarks

Arcas valued for cither their historic or

-natural significance may be affected. The

Environmental Report should include a briefl
_ the = historic and natural
significance, if any, of the plant site and

" nearby arcas with specific attention to the

sites and areas listed in the National Register
of Historic Places and the National Registry of
Natural Landmarks, (The 1972 cumulative
revision of the National Register is in the
Federal Register of March 15, 1972, 37 F.R.
5428; additions are published in the Federal
Register on the first Tuesday of each month.)
State and local historical societies should also
be consulted. In addition, indicate whether or
not the site has any archaevlogical significance
and explain how conclusions were reached. If
such significance or value is present, describe
plans to ensure its preservation.

" State whether the proposed transmission line

24

2.5

right-of-way from the plant to the hook-up
with existing system (Section 3.9) will pass
through or near any area or location of
known historic, natural, or archacological
significance.

Geology

Describe the major geological aspects of the
site and its immediate environs. The discussion
should be limited to noting the broad features
and general characteristics of the site and
environs (stratigraphy, soil and rock types,
faults, seismic history).

Hydrology

The effects of plant construction and
operation on any adjacent above-ground or
below-ground bodies of water are of prime
importance. Accordingly, describe the
physical, chemical, and hydrological
characteristics (and their seasonal variations)
of surface and ground waters (marshes, lakes,
streams, estuaries, bays, oceans, etc.) of the
site and the immediate environs. Include a
description of significant tributaries above and
below the site and the pattern and gradients
of drainage in the area. Note that information
relating to water characteristics should include
measurements made on or in close proximity
to the site.

Monthly und daily maxima, averages, and
minima of important parameters ol ground
and surface waters, such as temperature, flow
rate, velocity, water table height. gas and
chemical stratification, circulation patterns,
river and .lake levels, tides, floods, currents,
wave action, and flushing times, should be .
presented. Vertical and areal variations should
be established on a regional basis as well as in
the immediate vicinity of the site. If data are
available, ground water contours (including
seasonal variations) within 2 or 3 miles of the
plant should be presented. (Note that waler
use at the site is discussed in Section 2.2.)

Meteorology

Present data on site meteorology: (1) diurnal
and monthly averages and extremes of
temperature and humidity; (2) monthly wind
characteristics including speeds, directions,
frequencies and joint wind speed, stability
category, wind direction frequencies; (3) data
on precipitation; (4) frequency of occurrence
and effects of storms accompanied by high
velocity winds including tornadoes and
hurricanes. (In the second item, the joint wind
speed-stability-direction frequencies should be
presented in tabular form, giving the
frequencies as fractions when using 5-ycar
U.S. Weather Bureau summarics, or as number
of occurrences when using only one or two
years of onsite data. The data should be
presented for each of the 16 cardinal compass
directions, and the stability categories should
be established to conform . as closely as
possible with those of Pasquill.)

Ecology

In this Section the applicant should identify
the important local flora and fauna, their
habitats and distribution as well as the
relationship between species and their
environments. A species, whether animal or
plant, is “important” if it is commercially or
recreationally valuable, if it is rare or
endangered, if it is of specific scientific
interest or if it is necessary to the well-being
of some significant species (e.g., a food chain
component) or to the balance of the
ecological system.

In cataloging the Jocal organisms, the
applicant should identify and discuss the
abundance of the terrestrial vertebrates,
provide 2 map that shows the disttibution of
the principal plant communities, and describe
the plant communities and animal populations
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within the aquatic environments. The
discussion should include species that migrate
through the area or use it for breeding
grounds.’

discussion of speciesenvironment
relationships - should include descriptions of
area usage (e.g. habitat, breeding, etc.); it
should include life histories of important
regional animals, thzir normal population
fluctuations and their habitat requirements
{e.g. thermal tolerance ranges); and it should
include identification of food chains and other
interspecies relatjonships, particularly when
these are contributory to predictions or
evaluations of the impact of the nuclear plant
on the regional biota. -

Identify any definable pre-existing
environmental stresses from sources such as
pollutants, as well as any ecological conditions
suggestive of such stresses. Describe the status
of ecological succession. Discuss any
important historics of disease occurring in the
regional biota as well as vectors or reservoirs
of disease, or serious infestations by pest
species.

The sources of information should be
identified. As part of this identification,
present a list of any published material dealing
with the ccology of the region. Locate and
describe any ecological or biological studies of
the site or its environs now in progress.

Background radiolegical characteristics

Regional radiological data, including both
natural background radiation levels and results
of measurements of any concentrations of
radioactive materials occurring in important
biota, in soil and rocks and in regional surface
waters should be reported. These data,
whether determined during the applicant’s
preoperational surveillance program (see
Section 6.1.5) or obtained from other sources,
should be referenced.

Other environmental features

For certain sites, some relevant information
on the plant environs may not clearly fall
within the scope of the preceding topics,
Additional - information ‘may be required with
respect to some environmental features in
order to reflect the value of the site and site
environs to important segments of the
population. Such information should be
included here. Where relevant, the applicant

should appraise and discuss the reaction of
interested citizen groups 10 locating the
proposed facility at this site.

THE PLANT

The operating plant and trunsmission system are to

be

described in this Section. Since the

environmental effects are of primary concern in

the

Report, the plant effluents and plant-related

systems that interact with the environment should
be described in particular detail.

3.1

3.2

External appearance

The building layout, plant perimeter,
exclusion boundary, and plant profile should
be shown to scale. by line drawings or other
illustrative techniques.

The architectural design and efforts to make
the structures and grounds aesthetically
pleasing should be noted.

The location and elevation of release points
for liquid and gascous wastes should be clearly
indicated.

Reactor and steam-electric system

The reactor type (BWR, PWR, HTGR, etc.),
manufacturer, architect-engineer, number of
units, and kind (make) of turbine generator
should be stated. The fuel (cladding,
enrichment, etc.) should be described. Rated
and design electrical and thermal power of. the
reactor as well as the in-plant electrical power
consumption should be given.

3.3 Plant water use

A quantitative water-use diagram for the plant
should be presented, showing water flows to
and from the various plant water systems
(heat dissipation system, sanitary system,
radwaste and chemical waste systems, process
water system, etc.) The sources and condition
(quality) of the water in each input and
output - shoula be described. Show total
consumptive use of water by the plant. The
above data which quantify plant water use
should be tabulated for various plant
conditions including maximum power
operation, minimum anticipated power
operation, temporary shutdown, with and
without cooling towers and cooling ponds (if
seasonal usage is planned). To avoid excessive
detail on the diagram, cross-reference other
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sections (e.g., Sections 3.4, 3.5, 3.6, 3.7) for
relevant data,

Heat dissipation system

Heat-removal facilities should be discussed in
detail. Simplified flow diagrams, sketches of
intake and outfall structures are essential. The
reasons for providing the particular facilities
(such as water resources limitations or
reduction of thermal effects) should be noted.
The source of the cooling water should be
identified. (Its natural temperature, including
monthly changes and stratification, should be
described in Section 2.5.)

Topics to be covered include: quantity of heat
dissipated: quantity of water withdrawn,
consumptive use, return; design, size, and

" location of cooling towers, cooling lakes or

s

spray ponds; air, water flow rates, pertinent
temperatures, estimates of quantity of drift
and drizzie (and methods used in making
estimates) for cooling towers; blowdown
volume, iate of discharge and physical and
chemical characteristics for towers and ponds;
temperaiure changes, rate of changes and
holdup times in cooling ponds; rate of
evaporation of water from towers or ponds;
information on dams or dikes where a cooling
reservoir is created; design and location of
water intake structures, including water depth,
flow and velocity, screens: number and
capacity of pumps at intake structure;
temperature differences between withdrawn
and returned water; time of travel across
condenser and to end of contained discharge
lines for different months and flows; details of
outfall design including discharge flow and
velocity., Descriptions should include
operational modes of important subsystems.
Describe procedures for reducing the thermal
shock to aquatic biota during shutdown or
refueling. '

Procedures and schedules for removal and
disposal of blowdown of slimes and algal
growth in the system, and of trash collected
at the intake structures, should be described.
Data on relevant chemical constituents should
be presented in Section 3.6.

Radwaste systems

Provide a detailed description of the radwaste
systems including flow diagrams showing
origin, treatment, and disposal of all solid,
liquid, and gaseous radioactive waste generated
by the plant under consideration. List

estimated quantities, volumes and flow rates
from all sources, expected cecontamination
factors, holding times, and expected frequency
and magnitude of variations from normal
operating conditions. (Accident conditions are
to be discussed under Section 7.)

Indicate which radwaste systems are used
singly and which are used jointly with other
units at the site, as applicable. List all
radionuclides (and their half-lives) that will be
discharged with each effluent stream and give
the expected annual average release rates.” I
the release rates are intermittent, give the
maximum release rates and times involved.
Supply all pertinent supporting information,
including a description of assumptions and
computational methods used. ldentify the
physical characteristics of all radioactive
effluents—particulate, ionic, gascous, etc.

State the concentrations of all liquid effluent
radionuclides prior to mixing with receiving
water body (e.g.. stream, lake, estuary). These
concentrations should take into account
dilution by plant water bodies such as cooling
puonds or canals which receive effluents prior
to mixing swith the receiving water body.
Seasonal and cperational variations in dilution
water usage in radwaste cffluents should be
stated.

Describe the orifices (high stacks or vents)
from which airborne or guscous radioactive
materials are to be ¢émitted, giving base and
orifice elevations, inside diameter and shape.
In cases where the height of the emitting
orifice is less than 2.5 times that of
surrounding buildings, supply relevant
information on height, location, and shape of
nearby buildings and structures. (Cross
reference to Section 3.1 as appropriate).
Provide data on effluent velocity, volume flow
rate from the orifice, and the temperature of
the effluent gases if appreciably different from
ambient. :

3.6 Chemical and biocide systems

Describe chemical additives (including
corrosion inhibitors, chemical and biological
antifouling agents), corrosion products, waste

! The information requested here is commonly cotled the
‘source term.’’ The applicont’s attention is directed to the set
of questions in Appendix 2 of this Guide. The responses to
these constitute the basic data required in calculating the
source term. The set of questions may be used by the
applicant as a checklist to ensure the completeness of dato
presented in this Section of the Report.
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streams or discharges from chemical processing
and water treatment that may enter the local
environment as a result of plant operation.

Maximum and average concentrations of
chemicals and solids in any brines or
cooling-system effluents should be given.

Ground deposition of chemicals and solids
entrained in spray falloutl should be estimated.
The discussion should include description of
procedures by which effluents will be treated,
controlled and discharged, the expected
nominal and maximum concentrations for
each discharge, and the quantities that will be
discharged in a specified time. Seasonal and
operational variations in discharges should be

. described. A flow diagram (which may also be

combined with the liquid radwaste system)
should be included.

Sanitary and other waste systems

Describe any other nonradioactive solid or
liquid waste materials, such as sanitary and
chemical laboratory wastes, laundry and
decontamination solutions, that may be
created during plant operation. Describe the
manner in which they will he treated and
controlled ond describe procedures for
disposal.

Describe any other gaseous effluents (i.e.,
from diesel engines, gas turbines, heating
plants, incincrators) created during plant
operation; estimate the frequency of release
and describe how they will be treated befare
release to the environment.

Radioactive materials inventory

The transportation of radioactive materials has
potential environmental effects (to be
discussed in Section 5.3). In this Section the
radioactive materials to be transported to and
from the site should be described.

Describe the type of fresh fuel to be used and
the quantity to be shipped to the site each
year, The form of fuel, enrichment, cladding,
total weight per shipment, and expected form
of packaging should be discussed.

Estimate the weight of irradiated fuel to be
shipped from the site per year, the number of
shipments per year, the average and maximum
burnup for each shipment, the cooling time
required prior to each shipment, and the
expected form of packaging to be used.

3.9

Estimate the annual weight, volume and
activity of radioactive waste materials (e.g..
spent resins and air filters) to be shipped from
the site. Categurize the wastes according to
whether they arc liquid, solid or gaseous. Any
processing that may be required before
shipment, such as compacting or consolidating
with vermiculite and cement, should be
described.

Transmission facilities

The Environmental Repor! should contain
sufficient information to permit evaluation of
the environmental impact of transmission lines
and related facilities that must be constructed
to convey energy from the proposed nuclear
installation to an interconnecting point or
points on the existing distribution system. For
material useful in preparing this subsection,
the applicant is advised to consult the
Department of Interior/Depurtment of
Agriculture publication entitled
“Environmental Criteria for Electric
Transmission Systems” (U.S. Government
Printing Office, 1971) and the Feceral Power
Commission publication “Electiic Power
Transmission and the Environment,”

This portion of the Report should identity
and discuss parameters of possible
environmental significance, including radiated
electrical and acoustic noise, induced or
conducted ground currents, and vzone

: production.

The applicant should supply contour mups
and/or aerial photographs showing the
proposed right-of-way and identifying any
existing substation(s) or other point(s) al
which the transmission line(s) will connect
with the existing distribution system. The
lengths and widths of the proposed
rights-of-way should be specified. Any access
roads, maintenance roads and new facilities
located on or near the right-of-way should be
shown. The applicant should indicate whether
the land adjacent to the right-of-way has
residential, agricultural, industrial or
recreational uses. Any area where construction
of the transmission line(s) will require
permanent clearing of vegetation, changes in
topography, or removal of manmade
structures should also be indicated as well as
areas where the transmission line(s) will be
placed underground. Indicate the degree to
which the above-ground lines will be visible
from frequently traveled public roads.




Adequate descriptions of proposed line-related
facilities, such as substations, should be
included in the Report. This portion of the
Report should provide detailed profile
drawings of the various types of transmission
structures, including dimensions and specifying
their color and finish. The type, number and
configuration of conductors and the color,
number and configuration of insulators should
be described and illustrated as appropriate.

ENVIRONMENTAL EFFECTS OF SITE
PREPARATION, PLANT AND TRANSMISSION
FACILITIES CONSTRUCTION

The construction of a nuclear power plant and -

related faciities will inevitably affect the
enviconment; some of the effects will be adverse.
Effects are considered adverse if environmental
chunge or stress causes some biotic population or
nonviable resource to be less safe, less healthy, less
abundant, less productive, less aesthetically or
culturally pleasing, as applicable; or if the change
or stress reduces the diversity and variety of
individual choice, the standard of living, or the
extent of sharing of life’s amenitics; or if the
change or stress tends to lower the quality of
renewable resources or to impair the recycling of
depletable resources. The severity of unavoidable
adverse effects should be reduced to minimum
practicable levels.

In the applicant’s discussion of adverse
environmental effects, it should be made clear
which of these are considered unavoidable and
subject to later ameclioration and which are
regarded as unavoidable and irreversible. Those
effects which represent an irretrievable
commitment of resources should receive detailed
consideration in Section 4.3. (In the context of
this discussion, “irretrievable commitment of
resources” alludes to natural sources and means a
permanent impairment of these, e.g., loss of
wildlife habitat; destruction of nesting, breeding or
nursing areas; interference with migratory routes;
loss of valuable or aesthetically treasured natural
areas; as well as expenditure of directly utilized
resources.)

4.1 Site preparation and plant construction

The applicant should organize the discussion
in terms of the effects of site preparation and
plant construction on (a) land use and (b)
water use. The applicant should consider
consequences to both human and wildlife
populations and indicate which are
unavoidable, reversible, etc. according to the
categorization set forth earlier in this Section.

In the land use discussion, describe how
construction activities may disturb the existing
terrain and wildlife habitats. Consider the
effects of such activities as creating building
material supply areas; building temporary or
permanenl roads, bridges, service lines;
disposing of trash, excavating and land filling.
Provide information bearing on such questions
as: How much land will be torn up? For how
long? Will there be dust or smoke problems?
What explosives will be used? Where and how
often? Indicate proximity of human
populations and identify undesirable impacts
on their environment arising from noise, from
inconvenience due to the movement of men,
material, machines, including activities
associated with any provision of housing,
transportation, educational facilities for
workers ar.} their families. Describe any
expected changes in accessibility of historical
and archaeological sites in the region. Discuss
measure:.  designed to mitigate or reverse
undesirable effects, such as erosion control,
dust 'stabilization, landscape restoration,
control of truck traffic, restoration of affected
anima) habitat.

The discussion should also include any effects
of site preparation and plant construction
activities whose consequences may be
beneficial to the region, as, for example, the
use of spoil to create playgrounds and/or
recreational facilities.

The discussion of water use should describe
the impingement of site preparation and
construction activities on regional water
(lakes, strcams, ground water, etc.). Such
activities would include the construction of
cofferdams, andfor storm sewers, dredging
operations, placement of fill material in the
water, and the creation of shoreside facilities
involving bulkheads, piers, jetties, basins or
other structures enabling ingress or egress
from the plant by water. Examples of other
pertinent activities are the construction of
intake and discharge structures for cooling
water or other purposes, straightening or
deepening a water channe! and operations
affecting water levels (flooding), etc. The
applicant should describe the effects of these
activities on navigation, fish and wildlife
resources, water quality, water supply,
acsthetics and so on as applicable. Measures to
mitigate undesirable effects, such as flood and
pollution control, installation of fish ladders
or elevators and other procedures for habitat
improvement should be described.




4.2 Transmission facilities construction

The effects of construction and installation of
transmission line towers and facilities on the
land and on the people, including those living
“in and those visiting or traveling through the
adjacent area, should be discussed in this
Section. (Refer to Section 3.9 for the basic
information.)

The following topics may serve as guidelines
for this discussion but the applicant should
include additional material if it is relevant:

a) Any permanent changes that will be
induced in the physical and biological
processes of plant and wild life through
the changes in the hydrology, topography
or ground cover during construction and
installation of the transmission lines.

b) Total length of new lines and number of
towers through and in various categories
of visually sensitive land (that is sensitive
to presence of transmission lines and
towers) such as natural shoreline,
marshland, wildlife refuges, parks,
national and state monuments, scenic
arcas, recreation areas, historic areas,
national forests andfor heavily timbered
areas, shelter belts, steep slopes,
wilderness areas.

¢) Number and length of new access and
service roads required.

d) Erosion directly traceable to construction
activities.

e) Plans for protection of wildlife, for
disposal of slash and unmerchantable
timber, and for cleanup and restoration of
area affected by clearing and construction
activities. '

4.3 Rso_urces committed

Discuss any irreversible and irretrievable
commitments of resources (loss of land,
destruction of biota, etc.) which are expected
should site preparation and plant and
transmission facilities construction proceed.
Such losses should be evaluated in terms of
their relative and long term net, as well as
absolute, impacts. (See Section 58 of this
Guide for more detailed consideration.)

5. ENVIRONMENTAL EFFECTS OF PLANT

QOPERATION

This Section describes the interaction of the plant
(discussed in Section 3) and the environment

the applicant should avoid repeating the material |
presented in Sections 2 and 3. Measures planned
to reduce any undesirable effect of plant operation
on the environment should be described in detail.

In the discussion of environmental effects, as in
Section 4, effects that are considered unavoidable
but cither inherently temporary or subject to luter
amelioration should be clearly distinguished from
those regarded as unavoidable and irreversible.
Those effects which represent an irretricvable
commitment of resources should receive detailed
consideration in Section 5.8.

The impacts of operation of the proposed fucility
should be, to the fullest ecxtent practicable,
quantified and systematically presented.! In the
discussion of each impact. the applicant should
make clear whether the supporting evidence is
based on theoretical, laboratory, on-site, or ficld
studies undertaken on this or on previous
occasions. The source of each impact—the plunt
subsystem, waste effluent—and the population or
resource affected should be made clear in euch
case The impacts should be distinguished in terms
of their effects on surface water bodies,
ground water, air, and land.

Finally, as directed by the Guidelines of the Council
on Environmental Quality (36 F.R. 7724, April 23,
1971), the applicant should discuss the relationship
between local short-term uses of man’s environment
and the maintenance and enhancement of long-term
productivity. In accordance with this directive, the
applicant should assess the action for cumulative
and long-term effect: from the point of view that
each generation is trustee of the environment for
each succeeding generation. This means considering,
for example, the commitment of a water source to
use as a cooling medium in terms of impairment of
other actual or potential uses, and any other
long-term effects to which the operation of this
facility may contribute.

5.1 Effects of operation of heat dissipation system

Waste heat, dissipated by the system described
in Section 3.4, alters the thermal conditions of
the cnvironment. In all cases the heat is
eventually transferred to the atmosphere.

Since the transfer is usually effected through
the surface of a river, pond, lake, estuary or
ocean or by the evaporation of water in a
-cooling tower, the hydrology of the

! Quantification of environmental costs is discussed in

(discussed in Section 2). To the extent possible, Section 10.
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environment- (Section 2.5) and thé aquatic
ecology (Section 2.7) are of primary
importance in determining what effects the
released heat will have on the environment.

Describe the cffect that the heated effluent will
have on the temperature of the receiving body
- of water with respect to space and time.
Describe changes in temperature caused by
drawing water from one depth and discharging
it at another, The predicted characteristics of
the mixing zone and temperature changes in the
receiving body of water as a whole should be
covered. Include seasonal effects. Discuss any
model studies that have been performed to
determine these - characteristics, giving
references to reports that provide supporting
details. Indicate whether the discharge could
affect the quality of the waters of any other
State or States.

Describe the thermal standards applicable to
the water source (including maximum
permissible tempesature, maximum permissible
increase, mixing zones, and maximum rates of
increase and decrease) and whether, and to
what extent, these standards have been
approved by the Administrator of the
" Environmental Protection Agency in
accordance with the Federal Wuter Pollution
Control Act, as amended.

Describe the effects of released heat on marine
and fresh-water life. Give basis for prediction of
effects. In this discussion, appropriate
references to the baseline ecological data
presented in Section 2.7 should be made.
Expected thermal effects should be related to
the optimum and tolerance temperature ranges
for important (as defined in Section 2.7)
aquatic species and the food base which
supports them. The cvaluation should consider
not only the mixing zone, but the entire
regional aquatic habitat potentially affected by
operation of the proposed plant.

Potential hazards of the cooling water intake
and discharge structures (described in Section
34) to fish species and food base organisms
should be identified and steps planned to
measure and minimize the hazards should be
discussed. Diversion techniques should be
discussed in light of information obtained from
ecological studies on fish population, size, and
habitats,

The effects of passage through the condenser
on zooplankton, phytoplankton,
meroplankton, and small nektonic forms such
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as immature fish and the resultant implications
for the important species and functional groups
should be discussed.

The applicant should discuss the potential
biological effects of modifying the natural
circulation of the water body, especially where
water is withdrawn from one region or zone
and discharged into another. This includes such
factors as dissolved oxygen, nutrients, scouring,
and suspended sediments.

Plant-induced changes in the temperature of the
discharged water subsequent to environmental
stabilization, can affect aquatic life in the
receiving body. Accordingly, the applicant
should discuss the possible effects of reactor
shutdown (and other temporary related
conditions) including the dependence of effects
on the season in which shutdown occurs. An
estimate of the number of scheduled and
unscheduled shutdowns per year should be
given. Refueling schedules should be indicated,
particularly where temperature cycling in the
receiving waters is likely to be large (e.g..
refueling in winter). Discuss steps to be taken
to mitigate the effects of shutdown.

Discuss the expected environmental effects, if
any, of heat dissipation facilities such as cooling
towers, lakes, spray ponds, or techniques such
as dilution with additional water or diffuser
systems on the local environment and on
agriculture, housing, highway safety, airports,
or other facilities with respect to
meteorological phenomena including fog or
icing, cooling tower blowdown and drift, noise.
If fog or icing may occur, the estimated hours
per year, distances, directions, and
transportation arteries potentially affected
should be presented. Consider possible
synergistic effects that might result from
mixing with other effluents in the atmosphere.
(Environmental effects of chemicals discharged
from cooling tower blowdown and drift should
be discussed in Section 5.4).

Radiological impact on biota other than man

In this Section the applicant should consider
the impact on biota other than man
attributable to the release of radioactive
materials from the facility. Specifically, the
discussion should include an estimate of typical
maximum dose rates (rad/year) for species of
local flora and local and migratory fauna
considered to be “important” as defined in
Section 2.7.




5.2.1 Exposure pathways

The various possible pathways for radiation
exposure of the important local flora and
local and migratory fauna should be
identified and described in textual and
flowchart format. (An exainple of an
exposure pathway chart is given in
Appendix 3.) The pathways should include
the important routes of radionuclide
translocation (including food chains
leading to important species) to organisms
or sites.

5.2.2 Kadioactivity in environment

In Section 3.5, the radionuclide
concentrations in the liquid and gaseous
effluents from the facility are listed. In this
Section, the applicant should consider how
these effluents are quantitatively
distributed in the environment.
Specifically, estimates should be provided

for the radionuclide concentrations in any
surface waters (including the water that
reccives any liquid radioactive effluents),
on land areas, and on vegetation (on a per
unit area basis) in the environs. If there are
other components of the physical
environment that may become
contaminated and thus cause the exposure
of living organisms to nuclear radiations,
they should be identified and their
radioactivity burden estimated. In
addition, information concerning any
cumulative buildup of radionuclides in the
environment, such as in sediments, should
be presented and discussed.

5.2.3 Dose rate estimates

From considerations of the exposure
pathways and the distribution of
facility-derived radioactivity in the
environs, the applicant should estimate the
maximum radionuclide concentrations that
may be present in important local flora and
local and migratory fauna and the resultant
dose rates (rad/year). Values of
bioaccumulation factors? used in preparing

3IThe blosccumulation factor is the equilibrium ratio:
(concentration in organism)/(concentration in water). Values of
bioaccumulation factors can be obtained from such references
as:

W. H. Chapman, H. L. Fisher, M. W. Pratt, “Concentration
factors of chemical elements in edible squatic organisms”,
University of California Radiation Laboratory report
UCRL- 50564 (December 30, 1968).

A. M. Freke, “A Model for the Approximate Calculation of Safe
Rates of Discharge of Radioactive Wastes Into Marine
Environments’ Health Physics, 13, 734 (1967).
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the estimates should be based on
site-specific data if available; otherwise,
values from the literature may be used. The
applicant should tabulate and reference the
values of bioaccumulation factors used in
the calculations.

Since the region may contain many
important species, the applicant should
limit the calculations to estimating the
dose rates experienced by selected species
(indicator organisms) from habitats
(terrestrial andfor aqueous) having the
highest potential for radiation exposure.

5.3 Radiological impact on man

In this Section the applicant should consider
the radiological effects of facility operation and
transportation of radioactive materials on man.
Estimates of the radiological impact on man via
various exposure pathways should be provided.

5.3.1 Exposure pathways

The various possible pathways for radiation
exposure of man should be identified and
described in textual and flowchart format.
(An example of an exposure pathway chart
is given in Appendix 3.) As a minimum, the
following pathways should be evaluated:
drinking; swimming; fishing: eating fish,
invertebrates, and plants.

5.3.2 Liquid effluents

Estimate the cxpected annual average
concentrations of radioactive nuclides
(listed in Section 3.5) in receiving water at
locations where water is consumed or
otherwise used by human beings or where
it is inhabited by biota of significance to
human food chains. (If discharges are
intermittent, concentration peaks as well as
annual averages should be estimated.)
Specify the dilution factors used in
preparing the estimates and the locations
where the dilution factors are applicable.

Provide data on recreational and similar use
of receiving water and its shoreline, e.g.,

‘swimming, fishing, picnicking, hunting,

clam digzing. Include any persons who
derive the major parts of their incomes
from water adjacent to the site and
indicate the amount of time spent per year
in this activity.




Data on irrigation usage of the receiving
water should be included, such as the
number of acres irrigated, points at which
irrigation water is drawn (downstream
from the site), what type(s) of crops are
produced within 50 miles of the site and
the yield of each crop per acre.

Provide data on the commercial fish und
seafood catch (number of pounds per year
of each species within the region). Include
any harvest and usage of seaweed or other
aquatic plant life.

Determine the expected radionuclide
concentrations in aquatic and terrestrial
organisms significant to human food
- chains. Use the bioaccumulation factors
given in Section 5.2.3 or supply others as
necessary.

Calculate the following, using the above
information and any other necessary
supporting data (provide details and
models of the calculation as an appendix):

Total body and significant organ doses
(remfyear) to individuals in the
population from all receiving
water-related exposure pathways, i.e.,
all sources of internal and external
exposure.

§.3.3 Gaseous effluen:;

From release rates of radioactive gases and
meteorological data (Sections 3.5 and 2.6,
respectively), estimate total body and
significant organ doses (rem/year) to
individuals exposed at the point of
maximum ground-level concentrations
off-site. Assume annual average
meteorological conditions for a BWR and
limiting  meteorological conditions for a
PWR. Identify locations of points of
release (stack, roof vent, etc.) used in
calculations,

Estimate deposition ot radioactive halogens
and particulates on food crops and pasture
grass. Consider maximum ground-level
deposition on pasture grass, even though
milk cows may not be grazing there at the
present time. Estimate total body and
thyroid doses (rem/year) and significant
doses received by other organs via such
potential pathways (include, in particular,
the air-grass-milk pathway).

Provide an appendix describing the models
used in these calculations. '
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5.3.4 Direct radiation

5.3.4.1 Radiation from facility

The applicant should provide an
estimate of the total external dose
(rem/year) anC the total population
external dose (man-rem/year) received
by individuals outside the facility from
direct radiation, e.g., gamma radiation
emitted by turbines and radioactive
waste vessels. In particular, the
applicant should estimate the expected
external dose rates received by
individuals in nearby schools,
hospitals, or other publicly used
facilities.

5.3.4.2 Transportation of radioactive
materials

Radioactive materials to be shipped to
and from the plant during its
operation have been identified and
described in Section 3.8. In this
Section the direct radiation exposure
of man attributable to the
transportation of these materials
shoutd be estimated.

The applicant should identify the
supplier of the fresh fuel and the most
likely route to be taken by the carrier
from the point of supply to the plant.
The distance, most likely mode of
transport and details of shipment
should be described. The latter
discussion should include information
on the number of fuel elements per
package, number of packages per
vehicle (truck, barge, railroad car) and
the probable number of shipments per
year. The applicant should estimate
the radiological dosage, if any, to
drivers, helpers and population alon
the transport route. :

Similar information concerning
shipments of irradiated fue! should be
.upplied by the applicant. In
connection with the description of
shipment details, the applicant should
indicate the method of in-transit
cooling and the methods used to
contain leaking fuel assemblies. The
applicant should estimate the
radiological doses in man-rem per trip
and per year to drivers, helpers and
population along the transport route.




For other radioactive wastes to be
shipped from the plant, the applicant
should identify the disposal site and its
distance from the plant, the most
likely route of transport, mode of
transport as well as the type of
packaging, the number, weight and
activities of packages to be shipped
each year. The applicant should
estimate the radiological doses in
man-rem per trip and per year to
driver, helpers and population along
the transport route.

5.3.5 Other exposure pathways

Provide estimates of individual total bady
doses (remfyear) and population total
body doses (man-rem/year) that could be
received via pathways other than those
previously discussed. Discuss any exposure
pathways, if they exist, involving
radionuclides accumulated in sediments or
in other components of the environment.

5.3.6 Summary of annual radiation doses

The applicant should present a table that
summarizes the estimated radiation dose to
the regional population from all
plant-related sources using values
calculated in previous Sections. The
tabulation should include (a) the total
body doses to the population
(man-rem/year) from all receiving
" water-related pathways and (b) the total
body doses to the population
(man-rem/year) attributable to pgaseous
effluents out to a distance at least of 50
miles from the site.

5.4 Effects of chemical and biocide discharges

Chemical and biocide discharges have been
described in Section 3.6. Water resources and
use are discussed in Sections 2.5 and 3.3. In this
Section, the specific concentrations of these
wastes at the points of discharge should be
compared with natural ambient concentrations
without the discharge and also compared with
applicable water standards. The projected
effects of the effluents for both acute and
chronic exposure of the biota (including any
long-term buildup in sediments and in the
biota) should be identified and discussed.
Dilution and mixing of discharges into the
receiving waters should be discussed in detail
and estimates of concentrations at various
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distances from the point of discharge should be
provided. The effects on terrestrial and aquatic
environments  from chemical wastes which
contaminate ground water should be included.

The effects of chemicals in cooling tower

blowdown and drift on the environment should
also be considered in this Section.

Effects of sanitary and other waste discharges

‘Sanitary and other waste systems have been

described in Section 3.7. Treat the expected
discharges as in Section 5.4.

Effects of operation and maintenance of the
transmission system

The environmental effects of operation and
maintenance of the transmission system
required to tie in the proposed facility to the
pre-cxisting network must be evaluated. The
evaluation of effects should make clear the
applicant’s plans for maintenance of the
right-of-way and required access roads. Plans
for use of herbicides and pesticides should
indicate types, volume, concentrations, and
manner and frequency of use. Resulting effects
on plant life, wildlife habitat, land resources,
and scenic values should be evaluated.

This Section of the Report should also
reference the applicant’s estimate of any
electrical effects of potential environmental
significance which were previously identified
and discussed in Section 3.9,

Other effects

The applicant should discuss any effects of
plant operation that do not clearly fall under
any single topic of Sections 5.1 to 5.6. These
may include changes in land and water use at
the plant site, interaction of the plant with
other neighboring plants, and disposal of solid
and liquid wastes other than those discussed in
Sections 5.3 through 5.5.

Resources committed

Discuss any irreversible and irretrievable
commitments of resources due to plant
operation. This discussion should include both
direct commitments, such as depletion of
uranium resources, and irreversible
environmental losses, such as destruction of
wildlife habitat.




In this discussion the applicant should consider
lost resources from the viewpoints of both
relative impacts and long-term net effects. As
an example of relative impact assessment, the
loss of two thousand fish of a given species
could represent quite different degrees of
significance, depending on the total population
in the immediate region. Such a loss however,
in the case of a small local population, could be
less serious if the same species were abundant in
neighboring regions. Similarly, the loss of a
given area of highly desirable land should be
evaluated in terms of the total amount of such
land in the environs. These relative assessments
should accordingly include statements
expressed in percentage terms in which the
amount of expected resource loss is related to
the total resource in the immediate region and
in which the total in the immediate region is
related to that in surrounding regions. The
latter should be specified in terms of areasand
distances from the site.

In evaluating long-term effects for their net
consequences, the applicant may consider, as an
example, the impact of thermal and chemical
discharges on fish. There may be severe losses in
the local discharge area. However, the slight
temperature elevation of neighboring regions
of the water body, together with possible
synergistic effects of diluted chemical
discharges, may augment the spawning rate. In
such a case the local population change may or
may not be a net loss. Therefore, changes in
population of important species, caused by, or
expected to be caused by, the operation of the
plant should be examined with the view of
determining whether they represent long-term
net losses or longterm net gains. The
considerations are also applicable to Sections 9
and 10 of the Report.

EFFLUENT AND ENVIRONMENTAL MEASURE-
MENTS AND MONITORING PROGRAMS

The purposes of this Section are to describe in detail
the means by which the applicant collected the
baseline data presented in other Sections and to
describe the applicant’s plans and programs for
monitoring the environmental impacts of site
preparation, plant construction and operation.

Section 6.} is addressed to the measurement ot
pre-existing characteristics of the site and the
surrounding region. This program will establish a
reference framework for assessing subsequent
environmental effects attributable to the activity.
The applicant’s attention is directed to two
considerations pertinent to this Section. First, the
term “pre-existing” means, in all cases, at least
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pre-operational. A given characteristic or parameter
may or may not require assessment prior to site
preparation and plant construction, depending on
whether that particular characteristic may be altered
at these stages. Second, in'most instances this Guide
indicates the specific environmental effects to be
evaluated; consequently, the parameters to be-
measured will be apparent. In some cases, it may be
necessary for the applicant to establish a monitoring
program based on his own identification of
potential or possible effects and to provide his
underlying rationale for such. Accordingly, the
applicant should carefully review the plans for
measurement of pre-existing conditions to ensure
that these plans include ail factors which must be
subsequently monitored during plant operation, as
discussed in Section 6.2.

Sampling design, frequency, methodology
(including calibration and checks with standards)
and instrumentation for both cellection and analysis
are to be discussed and justified as applicable.
" Information should be provided on instrument
sensitivity and, especially for highly automated
systems, reliability.

6.1 Applicant’s pre-operational environmental
programs

The programs for collection of environmental
data prior to operation should be described in
sufficient detail to make it clear that the
applicant has established a thorough and
comprehensive approach to environmental
assessment. The description of these programs
should be confined principally to technical
descriptions of instrumentation, technique, and
procedures. Organizational aspects such as
scheduling or validation are relevant only as
they may bear upon technical program
characteristics.

Where information from the literature has been
used by the applicant, it should be concisely
summarized and documented by reference to
original data sources. Where the availability of
original sources that support important
conclusions is limited, the applicant should
provide either extensive quotations or
references to accessible secondary sources.' In
all cases, information derived from published
results should be clearly distinguished from
information derived from the applicant’s field
measurements,

' Any reports of work (e.g., ecological surveys) supported by
the applicant that are of significant value in assessing the
environmental impact of the proposed sction should be included
as sppendices or supplements to the Environmental Report,
unfess the reports are otherwise generally available.




6.1.1 Surface waters

When a body of surface waler may be
affected by the proposed facility or a
practicable alternative, the applicant
should describe the programs by which the
background condition of the water and the
related ecology were determined. In cases
where a natural water body has already

been subjected i{o environmental stress

from pollutant sources, the nature of this
stress and its consequences should be
evaluated. The applicant should then
estimate the potential quality of the
affected water body, assuming removal of
the existing pollutant sources; knowledge

of this quality level will permit evaluation

of any adverse effect of the proposed
facility.

6.1.1.1 Physical and chemical parameters

The programs and methods for
measuring physical and chemical
patameters of potentially affected
surface waters should be described.
The sampling program should be
presented in sufficient detail to
demonstrate its adequacy with respect
both to spatial coverage (surface area
and depth) and to temporal coverage
(duration and sampling frequency),
giving due consideration to seasonal
changes in effluent. This description of
data collection programs should
include methods used in determining
the pre-existing condition of the
surface waters with respect to any
parameters which might change as a
result of plant operation. This
discussion should include a description
of the techniques used to identify any
condition that might lead to
interactions with plant discharges, for
example, the presence of impurities in
a water body which may react
synergistically with heated effluent.

In addition to describing the programs
for obtaining the data, the applicant
should also describe the computational
models used in predicting effects. The
applicant should indicate how the
models were verified and calibrated.

6.1.1.2 Ecological parameters

The applicant should describe the
preoperational program used to assess
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the ecological characteristics identified
in Section 2.7. Those portions of the
program concerned with determining
the presence and abundance of species
should be detailed in terms of
frequency, pattern and duration of
observation. The applicant should
describe how taxonomic
determinations were made and
validated. In this connection, the
applicant should discuss its reference
collection of voucher specimens or
other means whereby consistent
identification will be assured.

Describe the methods used or to be
used for observing natural variations of
ecological parameters. If these
methods will involve indicator
organisms, the criteria for their
selection should be presented.

The applicant should discuss the
rationale for predicting which
non-lethal physiological and behavioral
responses of important species may be
affected because of construction and
operation of the [acility. This
discussion should be appropriately
correlated with the description of the
monitoring program.

Sources of parameters of lethality for
organisms potentially affected by
plant discharges should be identified.
The methodology for determining
such parameters should be reviewed
with respect to applicability to actual
local conditions to be anticipated
during operation, including interactive
effects among multiple effluents and
existing constituents of the surface
water body concerned.

6.1.2 Ground water

In those cases in which the proposed

facility or a practicable design alternative
may potentially affect local ground water,
the program leading to assessment of
potential effects should be described.

6.1.2.1 Physical and chemical parameters

The properties and configuration of
the local aquifer will have been
defined in sufficient detail (in Section
2.5) to permit a reasonable projection
of effects of plant operation on the




ground water. Methods for obtaining
information on ground water levels
and ground water quality should be
described.

16.1.2.2 Models

Models may be used to predict effects,
such as changes in ground water levels,
dispersion of contaminants, and
eventual transport through aquifers to
surface water bodies. The models
should be described and supporting
evidence for their reliability and
validity presented.

6.1.3 Air

The applicant should describe the program
for obtaining information on local air
quality, it televant, and local meteorology.
The description should show the basis for
predicting such effects as the dispersion of
gaseous eftluents and alteration of local
climate (e.g., fogging and icing) as well as
present the methodology for gathering
baseline data.

6.1.3.1 Meteorology

The applicant should identify sources
of meteorological data relevant to such
effects as the dispersion of water
vapor, dissolved solids and particulates
carried by droplets. Locations of
observation stations, instrumentation,
and frequency and duration of
measurements should be specified
both for the applicant’s measuring
activities and for activities of
governmental agencies or other
organizations on whose information
the applicant intends to rely.

6.1.3.2 Models

Any models used by the applicant
cither to derive estimates of basic
meteorological information or to
estimate the effects of effluent
systems should be described and their
validity and accuracy discussed.

6.1.4 Land

Data collection programs concerning the
terrestrial environment of the proposed
facility should be described and justified
with regard to both scope and
. methodology.

. 6.1.4.1 Geology and soils

Geological studies conducted in
support of safety analyses should be
briefly summarized and reference
made to the rclevant safety reports for
a more detailed presentation. The
applicant should describe the
collection of data on any soil
conditions that may be altered by
plant construction and operation. The
description should include
identification of the sampling pattern
and the justification for its selection,
the sampling method, holding periods
and pre-analysis treatment, and
analytic techniques.

6.1.4.2 Land use and demographic surveys

The applicant should describe his
program for identifying the actual land
use in the site environs and for
acquiring demographic data for the
region.

Sources of information should be
identified and their accuracy assessed.
Methods used to forecast [rom data
should be described.

6.1.4.3 Ecological parameters

In this Section the applicant should
discuss the program used to assess the
ecological characteristics of the site
with primary reference to important
terrestrial biota. In general, the
considerations involved are similar to
those suggested in connection with
aquatic biota (Section 6.1.1.2).
However, the difference in habitat,
differences in animal physiology and
other pertinent factors will, of
necessity, influence the design of the
assessment program. The applicant
ould present, as in Section 6.1.1.2,
an analysis of the program in terms of
taxonomic validation, rationale for its
predictive aspects and the details of its
methodology.

6.1.5 Radiological survey:

This Section of the Environmental Report
should discuss the methods used to
determine the pre-operational radiation
levels at the site and environs and the




concentrations of any radioactive materials
oceurring in important local and regional
bioty, as well as in soil, rocks und surfuce
waters {sce Section 2.8).

The methods used should be thoroughly
described und documented. The discussion
should include identification of sampling
or collection  sites, sampling methods,
duration and frequency. and analytical
procedures (including pre-analysis
treatment, instrumentation and minimum
sensitivities) as applicable.

6.2 Applicant’s proposed operational monitoring
programs

The applicant should present the proposed
nperational monitoring program for the facility.
Review of this description will be facilitated if
the applicant includes maps of obscrvation sites
and tabular presentation of summary
descriptors of such factors as frequency, type
of ssmpling, method of collection, analytic
method, holding times and pre-analysis
treatment, instrumentation, and minimum
sensitivitics. The program description should be
explidt with respect to the parameter limits
that are not to be exceeded under normal
operating conditions and with regard to the
actions planned in the event ths limits are
exceeded.

6.2.1 Radiological monitoring

The applicant’s operational monitoring
program for radiological effects should be
described both for the plant monitoring
system and the environmental monitoring
program.

6.2.1.1 Plant monitoring system

Describe, in general, in-plant
monitoring systems for radioactive
liquid and gaseous effluents. Discuss
the sensitivity limits for detecting
radioactivily corresponding to
reiinely expected release rates. List
the effluent streams, if any, that wili
not be monitored and provide brief
rationale for the absence of
monitoring.

6.2.1.2 Environmental radiological
monitoring

The operational surveillance program
should be described in detail, with
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specific altention given to the types of
samples to be  collected. sumpling
locations  and  frequency, and the
anulyses to be performed on cach
sumple.  The anulytical  sensitivity
(detection threshold) for cach analysis
and the schedule for reporting duty
collected  from the  surveillance
program should be discussed.

6.2.2 Chemical effluent monitoring

The proposed measurement  program,
including instrumentation, locations and
frequencies, and analytical techniques,
should be fully described. The description
of the program should include
instrumentation sensitivity and.
particwlatly in the case of asutomated
systems, reliability. Monitoring procedures
prescribed by local. State, or Federal
agencies as conditions placed upon
operation should be so identified.

The criteria for setting threshold levels for
corrective action should be presented. In
the case of prescribed quantitative
standards set by agencics, the applicable
regulation should be cited. In the case of
quantitative limits set by the applicant to
conform to qualitative standards or
restrictions, the applicant’s rationale
should be presented. In either case. the
action to be taken it measurements exceed
thresholds should be specified.

If the program for monitoring chemical
effluents does not include monitoring
substances which are naturally present in
the intake water and arc routinely
discharged from the facility, the bases for
these omissions should be verified.

6.2.3 Thermal effluent monitoring

The proposed program for monitoring
thermal effluents should be described and
sampling sites located on maps or diagrams.
Sampling procedures, schedules, and
instrumentation sensitivity and reliability
should be described.

Applicable water quality standards should
be cited. It should be made clear how
conformance to such standards is verified.
In particular, if conformance is inferred by
extrapolation from measurements using a
computational model, the validity of the




model should be reviewed. The applicant
should present the criteria used to
determine the action to be taken when
surveillance  indicates  non-conformance;
the specific remedial actions should be
identified.

Obligations for reporting results should be
stated and schedules presented.

6.2.4 Meteorological monitoring

The applicant’s program for monitoring
meteorological phenomena should be
described. In cases where possible fogging
and icing in the environs are predicted, the
quantitative levels of the phenomena ta be
observed should be specified. The applicant
should describe plans for compiling data,
verifying models, and accumulating results
useful in planning other facilities. Means by
which the meteorological effects of plant
operation can be isolated from natural
meteorological phenomena should be
described. (This may include correlation of
data with observations made at a site
nearby, but out of range of significant
effects originating within the site)) The
applicant  should indicate the action
planned to mitigate adverse effects (e.g.,
highway icing) in the event a real hazard
develops.

6.2.5 Ecological monitoring

In the pre-operational surveillance program
the applicant will have established
methodology for determining the
ecological characteristics of the region. In
principle, this methodology should be
appropriate for the subsequent monitoring
program to be maintained during plant
operation. However, the applicant may
choose to modify some aspects of his
methodology in view of the requirement
for protracted monitoring. Such aspects,
may include frequency, observation sites
and so forth. These should be described
and justified. Also, the applicant should, in
this Section, indicate how changes in the
physiological and behavioral characteristics
of the observed biota will be ascribed
either to specific effects of plant operation
or to natural variation.

6.3 Related environmental measurement and

monitoring programs

When the applicant’s site lies within a region for

which cnvironmental measurement  and/or
monitoring programs are carried out by public’
or other agencies not directly supported by the
applicant, these programs should be identificd
and discussed. Relevance of such independent
findings to the proposed facility's effects
should be described and plans for exchange of
information should be presented. Agencies
responsible  for the programs should be
identified and. to the extent possible, the
procedures and methodologies employed
should be described in the same manner as for
the applicant’s own programs.

7. ENVIRONMENTAL EFFECTS OF ACCIDENTS

"The applicant should discuss the environmental
effects of possible accidents which may occur
within the plant or during transportation of
radioactive muterials.

7.1 Plant accidents'

Postulated accidents are discussed in another
context in applicant’s safety analysis reports.
The principal line of defense is accident
prevention through correct design,
manufacture, and operation, and a quality
assurance program is used to provide and
muintain the necessary high integrity of the
reactor system. Deviations that may occur are
handled by protective systems to place and
hold the plant in a safe condition.
Notwithstanding all this, the conservative
postulate is made that serious accidents might
occur, in spite of the fact that they arc
extremely unlikely, and engineered safety
features are installed to mitigate the
consequences of these unlikely postulated
events.

In the consideration of the environmental risks
associated with the postulated accidents, the
probabilities of their occurrence and their
consequences must both be taken into account.
Since it is not practicable to consider all
possible accidents, the spectrum of accidents,
ranging in severity from trivial to very serious,
is divided into classes.

Each class can be characterized by an
occurrence rate and a set of consequences.

Standardized examples of classes of accidents
to be considered by applicants in preparing the

'The text of this Section was published in 36 F.R.
22851-22854, December 1, 1971, .
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section of Environmental Reports dealing with
accidents are set out in tabular form below. The
spectrum of accidents, from the most trivial to
the most severe, is divided into nine classes,
some of which have subclasses. The accidents
stated in ecach of the first eight classes tabulated
below are representative of the types of
accidents that must be uanalyzed by the
applicant in Environmental Reports: however,
other accident assumptions may be more
suitable for individual cases. Where assumptions
as not specified, or where those specified are
decmed unsuitable, assumptions as realistic as
the state of knowledge permits shall be used,
taking into account the specific design and
operational characteristics of the plant under
consideration.

For each class, except Class 1 and 9, the
environmental consequences shall be evaluated
as indicated. Those classes of accidents, other
than Classes 1 and 9, found to have significant
adverse environmental effects shall be evaluated
as to probability, or frequency of occurrence,
to permit ecstimates to be made of
environmental  risk  or - cost arising from
accidents of the given class.

Class 1 events need not be considered because
of their trivial consequences.

Class 8 events are those considered in safety
analysis reports and AEC staff safety
evaluations. They are used, together with highly
conservative assumptions, as the design-basis
evenls to establish the performance
requircments of engineered safety features. The
highly conservative assumptions and
calculations used in AEC safcty evaluations are
not suitable for environmental risk evaluation,
because their use would result in a substantial
overestimate of the environmental risk. For this
reason, Class 8 events shall be evaluated
realistically. Consequences predicted in this
way will be far less severe than those given for
the same events in safety analysis reports where
“more conservative evaluations are used,

The occurrences in Class 9 involve sequences of
postulated successive failures more severe than
those postulated for the design basis (or
protective systems and engineered safety
features. Their consequences could be severe.
However, the probability of their occurrence is
so small that their environmental risk is
extremely low. Defense in depth (multiple
physical barriers), quality assurance for design,
manufacture, and operation, continued

surveillance and testing, and conservative design
are all applied to provide and naintain the
required high degree of assurance that potential
accider:s in this class are, and will remuain,
sufficiently remote in  probability that the
environmentul tisk is extremely low. For these
reasons, it is not necessary to discuss such
events in the Envitonmental Repuort,

Furthermore, it is not necessary (o take into
account those Class 8 uccidents for which the
applicant can demonstrate that the probability
has been reduced and thereby the calculated
risk to the environment made equivalent to that
which might be hypothesized for a Class 9
event,

The applicant may substitute other accident
class breakdowns and alternative values of
radioactive material releases and  analytical
assumptions, if such substitution is justified in
the Environmental Report.

ACCIDENT ASSUMPTIONS
ACCIDENT - 1.0 Trivial Incidents

These incidents shall be included and evaluated
under routine releases in accordance with
proposed Appendix | of 10 CFR Part 50 [Sce
Appendix 4 of this Guide] .

ACCIDENT~2.0 Small Rclease Outside
Containment

These releases shall include such things as
releases through steamline relief valves and
small spills and leaks of radivactive materiuls
outside containment. These releases shall be
included and evaluated under routine releases in
accordance with proposed Appendix I of 10
CFR Part 50. [Sec Appendix 4 of this Guide.}

ACCIDENT-3.0 Radwaste System lailure

3.1 Equipment leakage or malfunction

(Includes operator error)

(a) Radioactive gases and liquids: 25% of
average inventory in the larges storage
tank shall be assumed to be released.

(b) Meteorology assumptions: x/Q values
are to be 1/10 of those given in AEC
Safety Guide No. 3 or 4?

ICopies of these Guide(s), dated November 2, 1970, ate
available at the Commission’s Public Document Room, 1717 H
Street, N. W. Washington, D.C. and on request to the Director,
Division of Reactor Standards, U.S. Atomic Energy Commission,
Washington, D.C. 20545.
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(¢) Consequences should be culculated by
weighting the effects in different
directions by the frequency the wind
blows in each direction.

Release of waste gas storage tank contents
(Includes failure of release valve and
rupture disks)

(a) 100% of the average tank inventory
shall be assumed to be released.

(b) Meteorology assumptions: x/Q values
shall be 1/10 of those given in AEC
Safety Guide No. 3 or 4.

(¢) Consequences should be calculated by
weighting the effects in different
directions by the frequency of the
wind blows in each direction.

Release of liquid waste storage tank
contents

(a) Radioactive liquids: 100% of the
average storage tank inventory shall be
assumed to be spilled on the floor of
the building.

{b) Building structure shall be assuined to
remain intat,

(c) Meteoro! -gy assumptions: x/Q values
shall be 1/10 of those given in AEC
Safety Guide No. 3 or 4.

(d) Consequences should be calculated by
weighting the effects in different
directions by the frequency the wind
blows in each direction.

ACCIDENT-4.0 Fission Products to Primary

4.1

4.2

System (BWR)

Fuel cladding defects

Release from these events shall be included
and evaluated under routine releases in
accordance with proposed Appendix 1 of

10 CFR Part 50. [See Appendix 4 of this

Guide.]

Off-design transients that induce fuel
failures above those expected (Such as flow
blockage and flux maldistributions)

(a) 0.02% of the core inventory of noble
gases and 0.02% of the core inventory
of halogens shall be assumed to be
released into the reactor coolant.

(b) 1% of the halogens in the reactor
coolant shall be assumed to be released
into the steam,

(c) The mechanical vacuum pump shall be
assumed to be automatically isolated
by a high radiation signal of the steam
line.
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(d) Radioactivity shall be assumed to
curry over to the condenser where 0%
of the halogens shull be assumed to be
available for leakage from the
condenser to the environment at
0.5%{day for the course of the
accident (24 horus).

(e) Meteorology assumptions: x/Q values
shall be 1/10 of those given in AEC
Safety Guide No. 3.

() Consequences shoutd be calculated by
weighting the effects in different
directions by the frequency the wind
blows in each direction.

ACCIDENT-5.0 Fission Products to Primary

5.1

52
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and Secondary Systems (Pressurized Water
Reactor)

Fuel cladding defects and steam generator
leak

Release from these events shall be included
and evaluated under routine releases in
accordance with proposed Appendix | of
10 CFR Part 50. [See Appendix 4 of this
Guide.]

Off-design transients that induce fuel
failure above those expected and steam
generator leak (such as flow blockage and
flux maldistributions)

(a) 0.02% of ‘the core inventory of noble
gases and 0.02% of the core inventory
and halogens shall be assumed to be
released into the reactor coolant.

(b) Average inventory in the primary
system prior to the transient shall be
based on operation with 0.5% failed
fuel.

(c) Secondary system equilibrium
radioactivity prior to the transient
shall be based on a 20 gal/day steam
generator leak and a 10 gpm
blowdown rate.

(d) Al noble gases and 0.1% of the
halogens in the steam reaching the
condenser shall be assumed to be
released by the condenser air ¢jector. -

(¢) Metcorology assumptions: x/Q values
shall be 1/10 of those given in AEC
Safety Guide No. 4, '

(f) Consequences should be calculated by
weighting the effects in different
directions by the frequency the wind
blows in each direction.

Steam generator tube rupture
(a) 15% of the average inventory of noble
gases and halogens in the- primary




coolant shall be assumed to he released
into the secondary coolant. The
average primary coolant activity shall
be based on 0.5% failed fuel.

(b) Equilibrium radioactivity prior to
rupture shall be based on 2 20 gallon
per day steam generator leak and a 10
gpm blowdown rate.

{c) All noble gases and 0.1% of the
halogens in the steam rcaching the
condenser shall be assumed to be
released by the condenser air ejector.

(d) Meteorology assumptions: x/Q values
shall be 1/10 of those given in AEC
Safety Guide No. 4.

(e) Consequences should be calculated by
weighting the effects in different
directions by the frequency the wind
blows in each direction.

ACCIDENT-6.0 Refueling Accidents

6.1 Fuel bundle drop

(a) The gap activity (noble gases and
halogens) in one row of fuel pins shall
be assumed to be released into the
water. (Gap activity is 1% of total
activity in a pin).

(b) One week decay time before the
accident occurs shall be assumed.

(c) lodine decontamination factor in
water shall be 500.

(d) Charcoal filter efficicncy for iodines
shall be 99%.

(e) A realistic fraction of the containment
volume shall be assumed to leak to the
atmosphere prior to isolating the
containment.

(f) Meteorology assumptions: x/Q values
shall be 1/10 of those given in AEC
Safety Guide No. 3 or 4.

(g) Consequences should be calculated by
weighting the effects in different
directions by the frequency the wind
blows in each direction.

6.2 Heavy object drop onto fuel in core

(a) The gap activity (noble gases and
halogens) in one average fuel assembly
shall be assumed to be released into
the water. (Gap activity shall be 1% of
total activity in a pin).

(b) 100 hours of decay time before object
is dropped shall be assumed.

(c) lodine decontamination factor in
water shall be 500.

(d) Charcoal filter efficiency for iodines
shall be 99%
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(e)

0]

()

A realistic fraction of the containment
volume shall be assumed to leak to the
atmosphere prior to isolating the
containment.

Meteorology assumptions: x/Q values
shall be 1/10 of those given in AEC
Safety Guide No. 3 or 4.
Consequences should be calculated by
weighting  the effects in  different
directions by the frequency the wind
blows in cach direction,

ACCIDENT- 7,0 Spent Fuel Handling Accident

7.1 Fuel assembly drop in fuel storage pool

(@)

(b)
(©)
(d)
(e)

(0

The, gap activity (noble gases and
halogens) in one row of fuel pins shall
be assumed to be released intu the
water. (Gap activity shall be 1% of
total activity in a pin).

One weck decay time before accident
occurs shall be assumed.

lodine decontamination factor in
water shall be 500.

Charcoal filter efficiency for iodines
shall be 99%.

Meteorology assumptions: x/Q values
shall be 1/10 of those given in AEC
Safety Guide No. 3 or 4.
Consequences shall be calculated by
weighting the effects in different
directions by the frequency the wind
blows in each direction.

7.2 Heavy object drop onto fuel rack

(a)

(b)
(c)
(@)
(e)

®

(@

The pap activity (noble gases and
halogens) in one average fuel assembly
shall be assumed to be released into
the water. (Gap activity is 1% of total
activily in a pin). _
30 days decay time before the
accident occurs shall be assumed.
lodine decontamination factor in
water shall be 500.

Charcoal filter efficiency for iodines
shall be 99%.

Meteorology assumptions: x/Q values
shall be 1/10 of those given in AEC
Safety Guide No. 3 or 4,
Consequences should be calculated by
weighting the effects in different
directions by the frequency the wind
blows in each direction.

7.3 Fuel cask drop

Noble gas gap activity from one fully
loaded fuel cask (120 day cooling)
shall be assumed to be released. (Gap
activity shall be 1% of total activity in
the pins).




ACCIDENT-8.0 Accident Initiation Events
Considercd in Design Basis Evaluation in
the Safety Analysis Report

8.1 Loss-of-coolant accidents

Small Pipe Break (6-in. or less)

(2)

(b)

(c)
(d)

(e)
(N

()

Source term: the average radicactivity
inventory in the primary coolant shall
be assumed. (This inventory shall be
based on operation with 0.5% failed
fuel).

Filter efficiencies shall be 95% for
internal filters and Y9% for external
filters.

50% building mixing for boiling water
reactors shall be assumed.

For the effects of plateout, sprays,
decontamination factor in pool. and
core sprays the following reduction
factors shall be assumed:

For pressurized water reactors: 0.05
with chemical additives in sprays, 0.2
for no chemical additives,

For boiling water reactors: 0.2.

A realistic building leak rate as a
function of time shall be assumed.
Meteorology assumptions: x/Q values
shall be 1/10 of those given in AEC
Safety Guide No. 3 or 4.
Consequciwes should be calculated by
weighting the effects in different
directions by the frequency the wind
blows in each direction.

Large Pipe Break

(a)

(b)

()

Source term: The average radioactivity
inventory in the primary coolant shall
be assumed (This inventory shall be
based on operation with 0.5% failed
fuel), plus release into the coolant of:

For pressurized water reactors: 2% of
the core inventory of halogens and
noble gases.

For boiling water reactors: 0.2% of the
corc inventory of halogens and noble
gases.

Filter efficiencies shall be 95% for
internal filters and 99% for external
filters.

50% building mixing for boiling water
reactors shall be assumed.
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()

(e)

(N

(®

For the effects of plateout,
containment sprays, core sprays
(values based on 0.5% of halogens in
organic form) the following reduction
factors shall be assumed:

For pressurized water reactors: 0.05
with chemical additives in sprays, 0.2
for no chemical additives.

For boiling water reactors: 0.2.

A realistic building leak rate as a
function of time and including design
leakage of steamline valves in BWRs
shall be assumed.

Metcorology assumptions: x/Q values
shall be 1/10 of those given in AEC
Safety Guide No. 3 or 4.
Consequences should be calculated by
weighting the effects in different
directions by the frequency the wind
blows in each direction.

8.1(a) Break in instrument line from primary
system that penetrates the containment

(Lines not

provided with isolation

capability inside containment).

(a)

(b)

(c)
(d)

(e)

0

The primary coolant inventory of
noble gases und halogens shall be bused
on operation with 0.5% failed fuel.
Release rate through failed line shall
be assumed constant for the four hour
duration of the accident.

Charcoal filter efficiency shall be 99%.
Reduction  factor  from combined
plateout and building mixing shall be
0.1.

Meteorology assumptions: x/Q values
shall be 1/10 of those given in AEC
Safety Guide No. 3.

Consequences shall be culculated by
weighting the effects in different
directions by the frequency the wind
blows in each direction.

8.2(a) Rod ejection accident (pressurized water
reactor)

(@)

(b)

0.2% of the core inventory of noble
gases and halogens shall be assumed to
be released into the primary coolant
plus the average inventory in the
primary coolant based on operation
with 0.5% failed fuel.

Loss-of-coolant accident occurs with
break size equivalent to diameter of
rod housing (See assumptions for
Accident 8.1).




8.2(b) Rod drop accident (boiling water
reactor)

Radioactive material released

(a)

(b)

()

(d)

(e)

0

0.025% of the core inventory of noble
gas and 0.025% of the core inventory
of halogens shall be assumed to be
released into the coolant.

1% of the halogens in the reactor
coolant shall be assumed to be released
into the condenser.

The mechanical vacuum pump shall be
assumed to be automatically isolated
by high radiation signal on the
streamline.

Radioactivity shall be assumed to
carry over to the condenser where 10%
of the halogens shall be assumed to be
available for leakage from the
condenser to the environment at
0.5%/day for the course of the
accident (24 hours).

Meteornlogy assumptions: x/Q values
shall be 1/10 of those given in AEC
Safety Guide No. 3.

Consequences should be calculated by
weighting the effects in different
directions by the frequency the wind
blows in each direction.

8.3(a) Steamline breaks (pressurized water
reactors—outside containment)

Break size equal to area of safety valve
throat

Small break

(a)

(b)

©

(d)

Primary coolant activity shall be based
on operation with 0.5% failed fuel.
The primary system contribution
during the course of the accident shall
be based on a 20 gal/day tube leak.
During the course of the accident a
halogen reduction factor of 0.1 shall
be applied to the primary coolant
source when the steam generator tubes
are covered; a factor of 0.5 shall be
used when the tubes are uncovered.
Secondary coolant system
radioactivity prior to the accident shall
be based on:
(@) 20 gallons per day
primary-to-secondary leak.
(b) Blowdown of 10 gpm.
Volume of one steam generator shall
be released to the atmosphere with an
iodine partition factor of 10.

(e)

(0

Meteorology assumptions: x/Q values
shall be 1/10 of those given in AEC
Safety Guide No. 4.

Consequences shall be calculated by
weighting the effects in  different
directions by the frequency the wind
blows in each direction.

Large break

(a)

(b)

(©)

(d)

(e)

®

Primary coolant activity shall be based

on operation with 0.5% fuiled. fuel.

The primary system contribution

during the course of the accident shall

be based on a 20 gal/day tube leak.

A halogen reduction factor of 0.5 shall

be applied to the primary coolant

source during the course of the

accident.

Secondary coolant system

radioactivily prior to the accident shail

be based on:

(a) 20 pgallons per day
primary-to-secondary leak,

(b) Blowdown to 10 gpm.

Volume of one steam generator shall

be assumed to be released to the

atmosphere with an iodine partition

factor of 10.

Meteorology assumptions: x/Q values

shall be 1/10 of those given in AEC

Safety Guide No. 4.

Consequences shall be calculated by

weighing the effects in different

directions by the frequency the wind

biows in each direction.

8.3(b) Steamline breaks (boiling water reactor)

Small pipe break (of % ft?)

(a)
(b)

©

(@

(e)

Primary coolant activity shall be based
on operation with 0.5% failed fuel.
The main steamline shall be assumed
to fail releasing coolant until 5 seconds
after isolation signal is received.
Halogens in the fluid released to the
atmosphere shall be at 1/10 the
primary system liquid concentration.
Meteorology assumptions: x/Q values
shall be 1/10 of these in AEC Safely
Guide No. 3.

Consequences shall be calculated by
weighting the effects in different
directions by the frequency the wind
blows in each direction.

Large break

(@
®)

Primary coolant activity shall be based
on operation with 0.5% failed fuel.
Main steamline shall be assumed to fail




releasing that amount of coolant
corresponding to a 5 second isolation
time.

(¢) 50% of the halogens in the fluid
exiting the break shall be assumed to
be released to the atmosphere.

(d) Meteorology assumptions: x/Q values
shall be 1/10 of those in AEC Safety
Guide No. T,

(e) Consequences shall be calculated by
weighting the cffects in different
directions by the frequency the wind
blows in cach direction.

7.2 Transportation accidents®

The potential environmental effects from a
transportation accident involving radioactive
materials should be evaluated. Even though the
probability of such an accident may be low and
its consequences small, the applicant should
identify the environmental effects that might
result. Adequate documentation should be
presented to provide assurance that all safety
requirements will be met prior to
transportation of radioactive materials.

7.3 Other accidents

In addition to accidents that can release
radioactivity to the environs, there may be
accidents that, although radioactive materials
are not involved, do have consequences that
affect the environment. Such accidents as
chemical explosions or fires, steam boiler
failures, leakage or ruptures of vessels
containing toxic materials can have significant
environmental impacts. These possible
accidents and associated effects should be
identified and evaluated.

8. ECONOMIC AND SOCIAL EFFECTS OF PLANT

CONSTRUCTION AND OPERATION

Social and economic effecis of a nuclear power
plant may be mixed. Some may be beneficial, as
exemplified by increased employment opportunities
and augmented commerce. Other effects may be
adverse, such as the loss or displacement of local
agricultural or residential property.

The applicant should assess the social, cultural and
economic consequences of achieving the objectives
of the facility. Any additional effects resulting from
the proposed plant which are not in themselves
direct objectives of the facility and its operation

3The radiological impact of transportation in the absence of

accidents if to be discussed in Section 5.3.4.2.
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may also be discussed in this Section. Such effects
would include attraction of industrial or other
activities. The discussion of these effects should
include both bencficial and adverse social and
economic consequences.

The Commission recognizes that some effects
cannot be monetized, particularly in the area of
social impact. The applicant may, accordingly, elect
to use other than monetary measures. Where
monetary measures are used, dollar estimates should
be discounted to their present value using a
prescribed rate of 10% as suggested by OMB for
Federally sponsored projects. The applicant may
select a different rate; if so, the choice should be
justified and well documented. In any case,
documentation of the analysis should be provided in
sufficient detail to permit the AEC to make an
independent calculation of present value.

AEC Form  provides for the summary display of
benefit measures.’

8.1 Value of delivered products

In this Section the applicant may, in presenting
the value to society of the proposed facility,
provide a breakdown of the distribution of the
plant products (electric energy, steam, etc.) to
the various sectors of customers served. The
discussion should include present and projected
values of electrical energy and any by-products
generated by the facility. In addition, the
applicant may detail expected end uses of the
products. In the case of electrical energy, it
would  be appropriate to quantify, where
possible, such uses in terms of major consumer
applications. Residential applications might
include examples of ways in which electric
power contributes to raising the standard of
living, i.e., improved lighting and heating,
frostless refrigeration and air conditioning,
home entertainment, air cleaners, trash
compactors. Particular attention may be given
to any significant public benefit such as might
be associated with security, safety, general
convenience including adequate street lighting,
power for hospitals, rapid transit systems and
other public facilities. Conversely, the
discussion may include consideration of any
important regional deficiencies which would be
ameliorated by operation of the proposed
facility. This might include retirement of
polluting industrial facilities through
substitution of electric power or use of power
for operating water treatment or pollution

' This and other forms appear after Section 13 of this Guide.




8.2

8.3

control facilities. Dis-benefits associated with
the projected benefits should be identified and
discussed.

Income

Expenditures for the construction and
operation of a nuclear power plant represent an
addition to national as well as regional income.
While the total expenditure would udd to
national income, expenditures within a
particular region would constitute a local
income gain. Thus, the applicant “should
identify the ‘amount of outlay for labor,
materials and equipment that will be expended
in the region in which the plant will be
constructed and that which will be expended
nationally. Successive rounds of local income,
beyond the direct plant expenditure, will be
generated by the construction and continued
operation of the facility, so that the total
addition to regiomsl income will be much
greater than the initial expenditure. The
applicant may therefore estimate an income
multiplier for the region.

Employment

The construction and operation of a nuclear
power plant will have an impact on regional
employment. It may create jobs in the national
economy, as well as in local industrial and
service sectors in addition to those jobs directly
created by the construction and operation of
the plant. As in the case of income, a local
multiplier is involved and the applicant may
estimate an employment multiplier for the
region in which it is proposed to construct the
plant in order to determine the total effect on
regional employment.

Conceptually this may be regarded as a form of
doublecounting, because the incremental
regional income is roughly proportional to the
incremental .regional employment. However,
this approach may be useful because
incremental employment may be easier to
estimate.

8.4 Taxes

Local tax revenues may be significantly
increased by the construction and operation of
a nuclear power plant. The tax base would be
increased by the addition of the plant itself,
other new commercial property, and by new
residential property as required. The applicant
should estimate the addition to the region’s tax
base and revenues and provide the basis for the
estimates.
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Externalities

The production of more, and perhaps lower
cost electricity, could induce local industry to
increase the production of goods and services,
thereby increasing the region's gross product
and employment. This increment would be in
addition to the increase resulting {rom the
construction and operation of the proposed
plant. Conversely, increased industrial activities
could lead to adverse environmental effects in
themselves, such as increased air pollution. The
applicant should estimate both favorable and

- unfavorable effects.

8.6

There could be other adverse effects on a
region’s economy. While the proposed facility
would increase a region’s tax base, it would also
add an additional burden to local services, such
as water, sewage, education, and transportation.
The applicant should therefore estimate such
adverse cffects as well as the benefits.

Other effects

The upplicant may wish to consider other
economic and social effects beneficial 1o the
region, such as increased recreational activity,
improvements in navigation in adjacent waters,
and increased educational and eavironmental
research benefits,

Recreational benefit may be projected on the
basis of expected annual user-days or the
present “value in dollars of future use.
Evaluation of benefits achieved by facilitating
navigation in affected water bodies may follow
the guidelines of the Army Corps of
Engineers.’ The applicant should select and
justify appropriate measures for evaluating
these and any other benefits described.

The applicant should summarize information
from Section 2.2 concerning present and
projected land and water use in the region and
should supply a documented “qualified
opinion™ of the associated economic and social
consequences.

Additional benefits may be discussed by the
applicant and presented to AEC Form 1. Both
quantitative measurements and qualitative
assessments should be used in deriving an
evaluation of the net of the benefits and
adverse effects caused by the plant construction
and operation.

! Department of the Army, Office of the Chief of Engineers,
Regulation No. 1120-114, dated June 1, 1968, entitled *'Survey
fnvestigations and Reports:
Studies—-Navigation Benefits.”

Woater Improvement’




9. ALTERNATIVE ENERGY SOURCES AND SITES

In this Section of the Environmental Report the
applicant’s choice of a particular proposed nuclear
facility at a particular proposed site will be
supported through a comparative evaluation of
available alternatives. The AEC will consider
available alternatives which may reduce or avoid
adverse environmental effects expected to result
from construction and operation of a proposed
nuclear facility. The AEC will not specify in
advance which alternatives should be selected by the
applicant for consideration: rather, the applicant
should make this selection and also make clear the
basis for the choices in regard to number,
availability and suitability, as well as factors limiting
the range of alternatives.

Two classes of alternatives should be considered:
those which can meet the power demand without
requiring the creation of new generating capacity
and those which do require the creation of new
generating capacity.

9.1 Alternatives not requiring the creation of new
generating capacity.

Practicable means which meet the projected
power demand with adequate system reliability
and which do not require the creation of
additional generating capacity should be
identified and evaluated. Such alternatives may
include purchased energy, reactivation or
upgrading an older plant, and/or base load
operation of an existing peaking facility. Such
alternatives should be analyzed in terms of cost,
environmental impact, adequacy, reliability and
other pertinent factors. The applicant is advised
that this analysis is of major importance
because it provides the basis for justifying the
creation of a new generating capability.

9.2 Alternatives requiring the creation of new
generating capacity.

In this Section an alternative requiring new

" generating capacity is termed a “site-plant
combination” in order to emphasize that the
alternatives to be evaluated should include both
site and energy source options. By site-plant
combination is meant a combination of a
specific site (which may include the proposed
site) and a particular category of energy source
(nuclear, fossil-fueled, hydroelectric,
geothermal) together with the transmission
hook-up. A given site considered in
combination with two different energy sources
is regatded as providing two alternatives.

9.2.1 Selection of candidate regions '

Mean ngful evaluation of site-plant
alternatives can be made only after a
selection process which identifies realistic
candidate choices within the larger group
of technically feasible site-plant
combinations. In the initial screening, the
applicant should identify geographical
regions (both within and outside of the
applicant’s franchise service arca) which
may contain potential site locations. 1t is
expected that these regions will be small
enough so that any site developed within a
given region would have approximately the
same lype of environmental relationship
(i.e., thermal discharge to some body of
water, proximity to urban areas, etc.):
however, actual sites may not be owned
within these areas; detailed land availability
may not be known; detailed transmission
line routings will be unspecified.

In this Section the applicant should
appraise the identified regions with respect
to power network considerations,
environmental considerations and energy
type and source considerations. This
appraisal will result in the elimination of
certain peographical regions because of
such disadvantages as poor location with
respect to the applicant’s power nctwork,
lack of cooling water, or obvious
environmental incompatibility. The
remaining regions will be those in and from
which candidate site-plant alternatives will
be selected. (The latter selection process is
discussed in Section 9.2.2.)

As an initial step in appraising the
identified regions, the applicant should
prepare two sets of maps, one of which will
be related to power network considerations
and the other to environmental
considerations. Each map should clearly
show all regions considered. (The regions
should be numbered and the same
numbering system used on all maps in
which they appear.)

Power network considerations.® The map
or maps related to power network
considerations should show the following:
a. The applicant's total service area.

YAs used ir Section 9, the term ‘Yregion” is defined as

several squate “giles (large enough to contain several sites).

’To avoid repetition, ‘the applicant should refer, as

appropriate, to material presented In Section 1.1,




b. Relevant service subareas.

Regions considered by applicant.

d. Major urban areas, water bodies, and
political boundaries such as county
lines where significant.

e. Primary generating plants, together
with effective operating capacity in
megawatts, both electrical and
thermal, and indication of fuel type
(all plants of same type at same
location should be lumped together).

f. Transmission lines of 115 kV or
higher, and termination points on the
system for proposed and potential
lines from the applicant’s proposed
facility.

g. Major interconnections with other
power suppliers.

o

If other pgenerating additions to the
network are to be installed before the
proposed facility goes on-line, these should
also be shown.

Where the following considerations affect
the decision process, separate tabies should
indicate, for each of the subareas shown

under (b) above:
a. The estimated peak and average power
demand;

b. The generating capacity;

c. Firm net power to be exported or
imported at major interconnections
(transient load swinging and
through-power transfers should be
eliminated).

All amounts should be estimated for foad
conditions during initial year of full
operation of the applicant’s proposed
facility, using data consistent with power
projections.

Environmental considerations. The map or
maps reclated to environmental
considerations should show the following:
a. The applicant’s total service area,

b. Adjacent service areas,

¢. Regions considered by the applicant,

d. Major areas of population density
(urban, high, medium, low density or
similar scale),

e. Water bodies suitable for use in
cooling systems.

f. Railroads, highways, and waterways
suitable for fuel and waste
transportation,

g Unsuitable topographic features (such
as mountains marshes, fault lines),
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h. Dedicated land-use arcas (parks,
historical sites, wilderness areas,
testing grounds, airports, etc.),

and any other environmental factors,
suitable for display, which are uppropriate
to the discussion under 9.2.2 below.

The number of maps to be furnished will
depend on the number of geographical
regions considered during the selection
process.

Maps of regions outside the service area
should include the likely transmission
corridor to the applicant's system
interconnection.

Supplementary important environmenital
information should be included with the
environmental maps for completeness.

The supplementary information should

include:

a. Prevailing meterological conditions,

b. General environmental characleristics
of rivers, lakes (capacity, biota,
applicable standards),

c. Local habitat (animal population,
vegetation, bird migration or nesting),

d. Prevailing and projected land use.

Suitable cross-referencing may be made
between the maps. For example, one or
more of the environmental maps may be to
the same scale as the power map: or,
current generation sites and major
transmission lines may be overlaid on the
environmental maps, where this s
appropriate to the discussion of 9.2.2.

Energy type and source considerations.
The applicant should present a summary
analysis of the availability of fuel or other
energy source actually assumed in the
planning process. It is recognized that
conditions with regard to alternatives to
nuclear fuel will vary greatly for different
applicants. Oil and coal may be readily
available in many areas, although
limitations on maximum sulfur content or
transportation costs may restrict or prevent
their use. Natural gas may be an available
alternative in some areas. The applicant
should make clear at what point
considerations of reliable fossil fuel supply
and (acilities for its transportation, as well
as of hydroelectric and geothermal sources,
entered the planning process. The




discussion should clearly establish the
energy source alternatives.

Using the materials prepared as described
above, the applicant should provide a
condensed narrative description of the
major issues which led to the climination
of certain regions and to the final selection
of the candidate regions.

The following remarks may apply in

specific instances:

a. It is anticipated that the first general
geographic selection will be based on
power load and transmission
considerations:

b. In selecting candidate regions, the
applicant may consider expansion of
currently used and/or owned sites;

c. Certain promising regions may be
pinpointed early in the decision
process and, because of transportation
or geophysical characteristics, may be
suitable for only one type of fuel:

d. Other regions may be rather broadly

defined at this stage of analysis (e.g., a
stretch of coast line) and may admit
several fuel type solutions:

e. Not all regions will receive the same
detailed consideration in the selection
process; for example, some regions will
be eliminated early in the selection
process by consideration of
environmental impacts or transmission
or operating costs. Other regions may
be preferred in the final selection
because their dominance over other
possibilities is based on a mixture of
environmental and engineering factors.

f. Only salient characteristics of the
identified regions need be considered.
Specific tracts need not be identified,
unless already owned by the applicant.

g. If regions outside the service area were
not considered during this phase of the
decision process, the reasons for their
elimination should be discussed. '

h. If certain fuel types are eliminated in
selecting candidate regions because of
predicted nonavailability or economic
factors, appropriate supporting
evidence should be provided.

The applicant is reminded that the purpose
of this Section is to exclude from further
consideration those identified regions
having less desirable characteristics which
are readily recognizable without extensive
analysis. This stage ¢ the selection process
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can thus be reparded as a screening
procedure.

9.2.2 Selection of candidate site-plant
alternatives

At this point the applicant should identify,
within cach of the selected regions,
practicable potential - site(s) and the
associated energy source(s) considered
suitable for each site. From these identified
site-plant  combinations the applicant
should then select those regarded as most
suitable, i.e., those whose construction and
operation would result in incurring
minimal environmental and other costs
without compromising the projected
benefits.

The criteria to be used in selecting the
candidate site-plant alternatives from all
the identified site-plant combinations are
essentially the same as the criteria already
used in selecting candidate regions. The
criteria, however, must now be applied in
greater depth because the differences in
desirability of the various site-plant
combinations will be less obvious than
those of the initially identified regions.
Furthermore, while the unsuitability of a
rejected identified region could be
established by noting one major overriding
disadvantage, the suitability of a given
site-plant combination must be determined
by balancing both favorable and
unfavorable factors (benefits versus
environmental and other costs).

The range of candidate site-plant
alternatives selected by the applicant
should include other energy source options
(coal, oil, gas, hydro, geothermal) as
practicable.

The applicant should discuss in detail the
process of selection used and clearly
identify the bases for the choice or
rejection of each candidate site-plant
alternative.

The applicant’s discussion should include
consideration of the compatibility of the
proposed development of the site with
sound principles of land use planning.

‘Views of cognizant local planning groups

and interested citizens should be solicited
and summarized. Areas of both consistency
and conflict of the proposed site use with
any regional development program should
be specified and discussed.




In addition to criteria alteady cited, the

applicant should note:

a. If considerations of alternative
transmission hook-ups are required by
other local, State, or Federal agencies,
or if the applicant has made a choice
between practicable allernative
hook-ups, these alternatives should be
identified and described.

b. In climinating a fue! source at a site on
the grounds of cost, the applicant
should make clear that the excess costs
over a preferred alternative outweigh
any potential advantuges of the
climinated fuel with respect to
environmentul protection.

9.3 Compariscn of practicable alternatives and the

proposed facility

The purpose of this Section is to show, by
direct comparison of realistic alternatives, in
terms of both economic and environmental
criteria, why the proposed site and nuclear fuel
are preferred over any other alternatives for
meeting the power demand.

in presenting the results of comparison of
site-plant alternatives, the applicant should
utilize, in so far as posrible, a tabular format
showing side-by-side comparison of alternatives
with respect to relevant factors. It s
recommended thal comparisons first be made
scparately between fossil-fueled alternatives,
nuclear-fueled alternatives, and other
alternatives (including those discussed in
Section 9.1), if any exist. The comparison
should clearly indicate, in terms of economic
and environmental factors, the basis for the
preferred site-plant alternative in each energy
source category.

A further tabular presentation should then be
made, demonstrating the balanced preference
of the proposed site with nuclear fuel over the
best fossil fuel and best other, if any,
alternatives (including those discussed in
Section 9.1). Tabular presentations should be
supplemented with brief resumes of the factors
which ruled out alternatives other than the
applicant’s preferred choice.

Quantification, while desirable, is not
mandatory for all factors used when it can be
made clear that data are not reasonably
available for comparison. Under such

by accompanying documentation. Where
possible, operating experience from ncarby
plants may be helpful in appraising the nature
of environmental impacts to be anticipated.

This guideline does not muke mandatory any
specific list of criteria with respect 1o which
alternatives and the proposed facility must be
compared. The factors presented should be
those used by the applicant in a selection
process which weighs the projected benefits
against environmental and other® costs. While
the comparative analysis should clearly set
forth the general cnvironmental and other
relevant features, it is not expected that the

- applicant will conduct extensive field studies at

each of the alternative sites. The following list
of additional evaluatory considerations s
offered for further guidance.

Benefits:

Contributions to generating capacity
and system reliability.

Possibilities for the beneficial delivery
of waste heat.

Creation of additional benefits such as
added park lund and recreational
facilities, reductions in air
pollutant emissions where existing
old capacity is partially or entirely
replaced.

Engineering Constraints of the Site:

Geology

Seismology

Hydrology

Population density in site environs

Access to road, rail, and water
transportation

Fuel supply and waste disposal routes

Cooling water supply

Constraints of Transmission Hook-Up:

Access to transmission system in place

Problems of routing new transmission
lines

Problems of transmission reliability

Minimization of transmission losses

Construction Constraints:
Access for equipment and materials

Access, housing, etc., for construction
worxers

i tance alitative and gener :
circumsiances, quall B al 3 The applicant may use, if the necessary data are available,

compam“ve statements are permissnble. The the method for calculating generating cost discussed in Section
basis for such statements should be made clear 10.
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Land Use Constraints
Costs:

Construction costs
Costs of transmission hook-up
Operating costs

Environmental Constraints:

Sensitivity of aquatic and terrestrial
habitats affected

Risks and uncertainties with regard to
potential impacts

Commitment of resources

Projected recreational usage

Scenic values

Operating Constraints:

Load-following capability
Transient response.

10. PLANT DESIGN ALTERNATIVES

Most of the environmental effects of a nuclear
power plant will be associated with the operation of
certain identifiable systems. The applicant’s
proposed plant should incorporate a combination of
these identifiable systems each of which has been
selected, through evaluation of environmental.
economic and other costs, as the optimal choice
within its category. In some instances, the
interaction of these systems may be such as to
require their selection on the basis of an optimal
combination rather than on the basis of individual
optimal systems. For example, an alternative
cooling system may have to be evaluated in
combination with a preferred chemical effluent
system that would be used with it.

The applicant should, in this Section, show how the
proposed plant design was arrived at through
consideration of alternative designs of identifiable
systems and through their comparative assessment.
The applicant’s discussion should be organized on
the basis of plant systems, arranged according to the
following list:

1. Cooling system (exclusive of intake and
discharge)

. Intake system

. Discharge system

. Chemical systems

. Biocide systems

. Sanitary waste system

. Liquid radwaste systems

. Gaseous radwaste systems

. Transmission facilities

. Other systems

QOO JOAW H W

—

The following should be considered in preparing the
discussion:

a. Runge of alternatives—The applicant’s
discussion should emphausize those alternative
plant systems that appear promising in terms of
environmental protection. Different designs for
systems that are essentially identical with
respect to environmental effects should be
considered only if their costs are appreciably
different. The applicant should include
alternatives which provide tlevels of
environmental protection above those of the
proposed facility when, although not
necessarily economically attractive, they are
practicable on technological grounds.

b. Normalization of cost comparison—Alternatives
shoutd be compared on the basis of assuming a
fixed amount of energy generated for
distribution outside the plant. (Thus, any effect
of an alternative on pluant power consumption
should be discussed.)

c. Effect of capacity factor—-Where the cost of
operation affects the plant capacity factor, the
effect of alternatives on the plant capacity
factor should be documented.

d. Monetized costs—The acquisition and operating
costs of individual systems and theis
alternatives (as well as costs of the total plant
and transmission facility and alternatives) are to
be expressed as power generating costs. The
latter will be derived from cost elements
compounded or discounted (as appropriate) to
their present values as of the date of initial
commercial operation and will be converted-to
their annualized values. The method of
computation is shown in Table 1 and the
individual cost items in this table are to be used
as applicable. The total cost will be the sum of:

Capital to be expended between the date
of submission of the Environmental Report
and the scheduled date of operation.

Interest to the date of operation on all
expenditures prior to that date.

Expenditures subsequent to the scheduled
date of operation discounted to that date.
In calculations, the applicant should
assume a 30-year plant life.’

Y Use 30-year life for steam-electric generating plants. For
other types of electric generating plants, use generally occepted
values. '
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In computing the annualized present value of
plant systems and their alternatives, the
following cost eclements are suggested as
allowable:

Engincering dcsign and planning costs.

Construction costs.

Interest on capital expended * prior to
operation.
Operating, maintenance and fuel (if

applicable) costs over the 30-yeur life of
the plant.

Cost of modification or alteration ol any
other plant system if required for accom-
modation of alternatives. '
Maintenance costs for the transmission
facility (if applicable).

Cost of supplying make-up power during a
delay resulting from an alternative design
choice which will not meet the power
requirement by the scheduled in-service
date.

Environmental costs. Environmental effects of
alternatives should be fully documented. To the
extent practicable, the magnitude of each effect
should be quantified. Where' quantification is
not possible, qualitative evaluations should be
expressed in terms of comparison to the effects
of the subsystem chosen for the proposed
design. In either case, the derivation of the
evaluations should be completely documented.

Both short-term and long-term environmental
effects should be reported by the applicant.
Table 2 provides three key elements of
environmental cost evaluation:

(1) A description of each effect to be
measured (column 3).

(2) Suggested units to be wused for
measurement (column 4). The AEC
recognizes the difficulty, f not the

impossibility, of using the assigned units
for every item in Table 2 in each case,
given the cusrent state-of-the-art. The
applicant may elect to use other units,
provided they are meaningful to the
informed public and adequately reflect the
impact of the listed environmental effects.
(3) A suggested methodology of computation
(column 5). Computation of effects in
response to each block in Table 2, e.g., 1.1,
1.2 etc., should be given without
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adjustment for effects computed in other
blocks for the suine pepulation or resource
affected. Howuvwur, provision is made in
Table 2 (i.e., 1.9 and 4.9) 1o account for
‘combined effects that may be cither less
than or greater than the sum of individual
effects.

In discussing environmental effects, the applicant
should specify not only the magnitude of the effect
{e.g.. pounds of fish killed. acres of a particular
habitat destroyed) but also the relative effect. that
is the fraction of the population or resource that is
affected. See discussion in Section 5.8.

In some specific cases, accurate estimation of an
effect which the applicant believes (v be very small
may require a data collection effort that would not
be commensurate with the value of the infomation
to be obtained. In such cases, the applicant may
substitute a preferred measure which conservatively
estimates environmental costs for the effect in
question, provided the substituted measure is clearly
documented and realistically evaluates ‘the
potentially detrimental (i.c., worst case) aspects of
the effect, and provided the measure is applied
consistently to all alternatives.

In the following subsections, the applicant is to
discuss design alternatives for each of the relevant
plant systems (i.e., cooling system, intake system,
etc.). The discussion should describe each
alternaiive and should present estimates of the
difference between its environmental impact and
that of the proposed system. The assumptions and
calculations on which the estimates are based should
be presented, and the results should be entered in
the appropriate forms. In the columns hcaded
“Page,” the applicant should cite the appropriate
references to the text of his Report. Note that, in
the forms, the categorization and numerical
identification of each environmental effect
corresponds to that of Table 2. In each of the forms
used in the subsections 10.1 to 10.9 the applicant
must include, in the first “A™ column, data on the
system selected in the applicant’s proposed design.

Each supplemental form provides space for the
display of data regarding four alternatives; however,
the applicant is neither obligated to consider, nor
limited to, any precise number. The applicant
should limit the discussion to those alternatives
which the current state-of-the-art indicates are
technically practicable.

The monetized costs of the proposed systems and
alternatives to be entered in the supplemental forms
are to be presented on an incremental basis. This
means that the costs of the proposed systems would




appear as zeraes in the “A™ colunins of the forms
and that the costs of the other alternative systems
(B, C, D, etc.) should appear as cost differences. i.c.,
B-A, C-A, etc., with the appropriate sign. The
environmental costs are not incremental and the
supplemental forms should therefore show these as
the total costs, whether monetized or not. (If an
environmental effect is considered beneficial, the
entry should be preceded by a negative sign.)

In addition to the infoimation displaved on forms,
" the applicant should provide a verbal description of
the process by which the trade-offs were weighed
and balanced in arriving at the proposcd design. This
discussion may include any factors not provided for
on the forms supplied.

10.1 Cooling system (exclusive of intake and
discharge)

The applicant should identify and describe
couling system alternatives to the proposed
design. Estimates of environmental effects
should be prepared and presented on AEC
Form

10.2 Intake system

The applicant should identify and describe
intake system alternatives to the proposed
design. Estimates of environmental effects
should be prepared and presented on AEC
Form

10.3 Discharge system

The applicant should identify and describe
discharge system alternatives to the proposcd
design. Estimates of environmental effects
should be prepared and presented on AEC
Form

10.4 Chemical systems

Alternative chemical systems that have the
potential for reduced adverse environmental
effects should be described and the
environmental impacts of effluents should be
fully identified. Corrosion products as well as
corrosion inhibitors should be considered.

The description should include specification
of both maximum and average concentrations
and dilution sources. (Where a discharge is not
continuous, the discharge schedule should be
specified) Any toxicity and lethality to
affected biota should be documented for all
potential points of exposure. Specifically,
information should be sufficient to define the
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impacts to entrained organisms at their points
of exposurc as well as the impacts beyond the
point of discharge. Estimates of environmental
effects should be prepared and presented on
AEC Form

10.5 Biocide systems

The applicant should describe alternative
systems for control of fouling organisms,
including both mechanical and chemical
methods where such alternative systems may
be expected to have less severe environmental
effects than the propused system. The
trecatment of chemical biocides should be
similar to that specified above for chemical
effluent trecatment. Estimates of
enviromnental effects should be prepared and
presented on AEC Form

10.6 Sanitary waste system

Alternative sanitary waste systems should be
" identified and discussed with regard to the
environmental implications of both waste
products and chemical additives for waste
treatment. Estimates of environmental effects
should be prepared and presented on AEC
Form

10.7 Liquid radwaste systems

For proposed light-water cooled reactor
installations in which the quantities of
radioactive material in effluents will be limited
to levels that are within the numerical guides
for design objectives and limiting conditions
of operation set forth in the Commission’s
proposed amendments (dated June 9, 1971)
to 10 CFR Part 50 and embodied in a new
Appendix | (reproduced in Appendix 4 of this
Guide), no further consideration need be given
to the reduction of radiological impacts in
formulating alternative plant designs. If the
reactor is not a light-water cooled reactor, the
possibility must be explored of an alternative
radwaste system which reduces the level of
radioactivity in the effluents and direct
radiation to the levels proposed in Appendix 1.
In any case, for reactors to which the
proposed Appendix I does not apply, the
applicant should demonstrate sufficient
consideration of alternative radwaste systems
and of their radiological output to assure that
releases from the proposed facility will be as
low as practicable.




10.8 Gaseous radwaste systems

Consideration of systems for the disposa! of
gaseous radwaste is subject to the qualifying
condition noted under 10.7 sbove.

10.9 Transmissiun facilities

The applicant will discuss the cost and
environmental effects of alternative routes for
new transmission facilities required lor tie-in
of the proposed facility to the applicant’s
system. The documentation should include
maps of the alternative routes. These maps
should clearly indicate topographic features
important to cvaluation of the routes and
boundaries of visually sensitive areas. The
applicant may find the documents cited in
Section 3.9 helpful in this analysis. Estimates
of environmental cffects should be prepared
and presented on AEC Form

10.10 Other systems

Any plant system, other than those specified
above, which is associated with an adverse
environmental effect, should be discussed in
terms of practicable and feasible alternatives
that may reduce or eliminate this
environmental effect.

10.11 The proposed plant

Having identified the preferred alternative
system, the applicant should now provide the
cost description of the proposed facility and
transmission hook-up. AEC Form is
provided for this purpose. In addition to those
elements previously suggested as allowable in
computing plant system costs, the applicant
may include the cost of site and right-of-way
acquisition and preparation.

Note that the generating and transmission cost

cntries on AEC Form are not to be
incremental and, hence, should appear as total
values.

11. SUMMARY BENEFIT-COST ANALYSIS

In this Section the applicant’s summary benefit-cost
statement will be presented. The presentation
should be made in the form of a narrative with
accompanyiog tables and charts. The presentation
should make clear what the applicant considers to
be the important benefits and costs of the proposed
facility and why in the judgment of the applicant,
the former outweigh the latter.

The applicant will have to develop criteria for
assessing and comparing benefits and costs where
these are expressed in nonmonctary or qualitative
terms. The rationale for the selection among
site-plant alternatives, as well as among subsystem
alternatives, should be presented. In any case, the
applicant should carefully describe any aggregation
of effects and discuss in detail the trade-offs that
were made in order to justify the proposed plant. if
any of the benefits or costs are deleted from the
applicant’s analysis. the rationale for doing so
should be explsined. The applicant should key all
the terms used in the summary benefit-cost analysis
to the relevant Sections of the Environmental
Report.

12. ENVIRONMENTAL APPROVALS AND
CONSULTATION :

List all licenses, permits and other approvals of
plant construction and operations required by
Federal. State, local and regional authorities for the
protection of the eavironment. List those Federal
and State approvals which have alrecady been
received, and indicate the status of matters
regarding appravals yet to be obtained.' For
general  background, submit similar information
regarding approvals, licenses and contacts with local
authorities..

List all licenses, permits and other approvals and
cite laws and rcpulations applicable to the
transportation of fresh fuel, irradiated fuel. and
radioactive wastes. Include restrictions on routes or
specification of routes imposed by cognizant local,
State or other authorities.

List all laws or ordinances applicable to the
proposed transmission system and the status of
approvals that must be obtained. Indicate any
public hearings held or to be held with respect to
the proposed transmission system.

The listing should cite the relevant statutory or
other authority requiring approvals with respect to
the construction andfor operation of the plant and
should be categorized by the environmental impact
to which the approval is addressed. These categories
could include, for example, air, land and water usc
and planning, fish diversion. and construction
effects.

'Includes, for example. the status of applications to
the U.S, Army Corps uf Engineers for permits to dredge, to
discharge or deposit materials into navigable waters or their
tributaries as required by Sec. 10 (33 U.S.C. 403) and Sec. 13
(33 U.S.C. 407, “The Refuse Act’)of the Rivers & Harhors Act
of 1899,




10.8 Gaseous radwaste systems

Consideration of systems for the disposal of
gaseous radwaste is subject to the qualifying
condition noted under 10.7 above.

10.9 Transmission facilities

The applicant will discuss the cost and
environmental effects of alternative routes for
new transmission facilities required for tie-in
of the proposed facility to the applicant’s
system. The documentation should include
maps ol the alternative routes. These maps
should clearly indicate topographic features
important to evaluation of the routes and
boundaries of visually sensitive arcas. The
applicant may find the documents cited in
Section 3.9 helpful in this analysis. Estimates
.of environmental cffects should be prepared
and presented on AEC Form

10.10 Other systems

Any plant system, other than those specified
above, which is associated with an adverse
environmental effect, should be discussed in
terms of practicable and feasible alternatives
that may reduce or ecliminate this
environmental effect. :

10.11 The proposed plant

Having identified the preferred alternative
system, the applicant should now provide the
cost description of the proposed facility and
transmission hook-up. AEC Form is
provided for this purpose. In addition to those
clements previously suggested as allowable in
computing plant system costs, the applicant
may include the cost of site and right-of-way
acquisition and preparation.

Note that the gencrating and transmission cost

entries on AEC Form are not to be
incremental and, hence, should appear as total
values.

11. SUMMARY BENEFIT-COST ANALYSIS

In this Section the applicant’s summary benefit-cost
statement will be presented. The presentation
should be made in the form of a narrative with
accompanyiog tables and charts. The presentation
should make clear what the applicant considers to
be the important benefits and costs of the proposed
facility and why in the judgment of the applicant,
the former outwcigh the latter.
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The applicant will have to develop criteria for
assessing and comparing benefits and costs where
these are expressed in nonmonetary or qualitative
terms. The rationale for the selection among
site-plant alternatives, as well as among subsystem
alternatives, should be presented. In any case, the
applicant should casefully describe any aggregation
of effects and discuss in detail the trade-offs that
were made in order to justify the proposed plant. If
any of the benefits or costs are deleted from the
applicant’s analysis, the rationale for doing so
should be explained. The applicant should key all
the terms used in the summary benefit-cost analysis
to the relevant Sections of the Environmental
Report.

12. ENVIRONMENTAL APPROVALS AND
CONSULTATION

List all licenses, permits and other approvals of
plunt construction and operations required by
Federal, State, local and regional authorities for the
protection of the environment. List those Federal
and State approvals which have already been
received, and indicate the status of malters
regarding approvals yet 1o be obtained.' For
general background, submit similar information
regarding approvals, licenses and contacts with lucal
authorities.

List all licenses, permits and other approvals and
cite laws and rcgulations applicable to the
transportation of fresh fuel, irradiated fuel., and
radioactive wastes. Include restrictions on routes or
specification of routes imposed by cognizant local,
State or other authorities.

List all laws or ordinances applicable to the
proposed transmission system and the status of
approvals that must be obtained. Indicate any
public hearings held or to be held with respect to
the proposed transmission system.

The listing should cite the relevant statutory or
other authority requiring approvals with respect to
the construction and/or operation of the plant and
should be categorized by the environmental impact
to which the approval is addressed. These categories
could include, for example, air, land and water usc
and planning, fish diversion, and construction
effects.

!Includes, for example, the status of applications to
the U.S. Army Corps of Engineers for permits to dredge, to
discharge or deposit materials into navigable waters or their
tributaries as required by Sec. 10 (33 U.S.C. 403) and Sec. 13
(33 U.S.C. 407, “The Refuse Act*’) of the Rivers & Harbors Act
of 1899,




Discuss the status of efforts to obtain a water
quality certification under Section 2(b) of the
Federal Water Pollution Control Act, as amended. If
not already obtained, indicate when certification is
expected. If certification is not required, explain.

If the discharge could alter the quality of the water
of another State, indicate the State or States that
may be affected and their applicable water quality
standards.

In view of the effects of the pfant on the economic
development of the region in which it is located, the
applicant should also note the State, local, and
regional planning authorities contacted or
consulted. The OMB Circular A-95 identifies the
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State, metropolitan, and regional clearinghouses
that should be contacted as appropriate. (A listing
of applicable clearinghouses may be obtained from
the AEC.)

Cite meetings held with environmental and other
citizen groups with reference given to specific
instances of the applicant’s compliance with citizen
group recommendations. '

13. REFERENCES

The applicant should provide a bibliography of
. sources uscd in preparation of the Environmental
Report. References cited should be keyed to the
specific sections to which they apply.




Table |I-MONETIZED BASES FOR GENERATING COSTS*

ITEM DESCRIPTION

ITEM SYMBOL UNITS
Total Outlay Required C s
to Bring Facility to
Operation
Annual Operating Cost 0, $
Annual Fuel Cost Fy S
Cost of Make-up Power P, $
Purchased or Supplied
in Year t
Discount Factor v
Total Generating GCp $
Cost—Present Value :
Total Generating GCa )
Cost—Present Value
Annualized

* For conventional (nuclear or fossil fuel) steam-electric plants,
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All capital outlays including interest expense to be invested
in completion of the facility compounded to present value
as of the scheduled in-service date of operation.

This is the total operating and maintenance cost of plant
operation in year t.

This is the total fuel cost in year t.
Cost of power purchased or supplied internally in year ¢ to
make up deficiency of power associated with any

alternative which introduces delay.

v=(1+i)y"' where iis the applicant's estimated average cost
of capital over the life of this plant.

3O 10
GCp = Cp + £ (0, + F)) + S'P,
t=] =1
i (1+i)2°
GCa= GCp X m
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Table 2~-GUIDANCE FOR DESCRIPTION OF ENVIRONMENTAL EFFECTS

Primary Impact

Population or
Resources Affected

Description

Unit of
Measura®

Method of
Computation

1. Natural surface water
body

1.1Impingement or
entrapment by cooling
water intake structure

1.2 Passage through or
retention in cooling
systems

1.3 Discharge area and
thermal plume

(Specify natural water body

affected)

1.1.1 Fish?

1.2.1 Phytoplankton and
zooplankton

1.2.2 Fish

1.3.1 Water quality, excess

heat

1.3.2 Water quality, oxygen
availability

1.3.3 Aquatic organisms

Juveniles and adults are subject to
attrition.

Plankton population may be reduced
due to mechnical, thermal and chemical
effects.

All life stoges (eggs. larvae, etc.) which
reach the condenser are subject to
attrition.

The rate of dissipation of the excess

heat, primarily to the atmosphere, will
depend on both the method of discharge
and the state of the receiving water, in
respect to ambient temperature and
water currents.

Dissolved oxygen concentration of
receiving waters may be modified as a
consequence of changes in the water
temperature, the translocation of water
of different quality, and aeration.

Primary producers and consumers
(including fish) may be affected directly
or indirectly due to adverse conditions in
the plume.

Pounds per year
(as aduits by
species of
interest).

Net effect in
pounds per yecar
{as adult fish by
species of
interest).

Net effect in
pounds per year
(as adult fish by
species of

interest).
Acres and
acre-feet.
Acre-feet.
Net effect in

pounds per year
{as adult fish by
species of
interest).

Identify all important species. Estimate the annual weight
of each species that will be destroyed, lor
young-of-the-year destroyed, only the expected

- population that would have survived naturally nced be

considered.

Field measurements are required to establish the average
weight of organisms per unit volume by group (e.g.,
diatoms, green algae, zooplankton, etc.). )

Determine the mortality of organisms passing through the
condenser and pumps. Include indirect® effects which
affect mortality. Translate loss to pounds of fish.

Identify all important species. Estimate the annual weight
of cach species that will be destroyed. For larvae, eggs,
and young-of-the-ycar destroyed, only the expected
population that would have survived naturally nced be
considered.

Estimate the average Biu's per hour dissipated to the
receiving water at full power. Estimate the water volume
and surface areas within differential temperature
isotherms of 2°, 3°, and 5°F under conditions that would
tend, with respect to annual variations, to maximize the
extent of the areas and volumes.

Estimate volumes of affected waters with concentrations
below 5, 3, and 1 ppm under conditions that would tend
to maximize the impact.

Field measurements are required to establish the average
weight of organisms per unit volume by group. Estimate
the mortality of organisms in the receiving water from
direct and indirect effects. Translate loss to pounds of
fish.

! Applicant may substitute an alternative unit of measure, where appropriate. Such a messure should be applied consistently to all alternatives for the effect being measured.
3 “Fish" gs used in this table includes shelifish and other aquatic invertebrates harvested by man. . . . . )
3 ndirect effects could include increased disease incidence, increased predation, interference with spawning, reduced metabolic rates, hatching of fish out of phase with food organisms.
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Table 2-GUIDANCE FOR DESCRIPTION OF ENVIRONMENTAL EFFECTS—Continued

. X Population or Descrinti Unit of Method of
Primary Impact Resources Affected scription Measure’ Computation
1.3.4 Wildlife (including Suitable habitats for wildlife may be  Acres. Determine the arca of wet land or water surface impaired -

1.4 Chemical effluents

birds,
amphibious

and reptiles).

aquatic and

mammals

1.3.5 Fish, migratory

1.4.1 Water quality, chemical

1.4.2 Aquatic organisms

1.4.3 Wwildlife

(Including

birds, aquatic and

amphibious

and reptiles).

1.4.4 People

mammals,

affected.

A thermal barrier may inhibit migration,
both hampering spawning and
diminishing the survival of returning
immature fish.

Water quality may be impaired.

Aquatic populations may be affected by
toxic levels of discharge chemicals or by
reduced dissolved oxygen
concentrations.

Suitable habitats for wildlife may be
affected.

Recreational water uses may be
inhibited.

Pounds -per year
(as adult fish by
species of
interest).

Acre-feet, %

Pounds per ycar
(by species as
fish).

Acres.

Lost annual user
days and area for
dilution.

as a wildlife habitat because of thermal discharges,
including effects on food resources. Document estimates
of affected population by species.

Estimate the fraction of the stock that is prevented from
reaching spawning grounds because of plant operation.
Prorate this directly to a reduction in current and
long-term fishing effort supported by that stock. Justify
estimate on basis of local migration pattemns, <xperience
at other sites, and applicable State standards.

The volume of water required to dilute the average daily
discharge of each chemical to meet applicable water
quality standards should be calculated. Where suitable
standards do not exist, use the volume required to dilute
each chemical to a concentration equivalent to a selected
lethal concentration (e.g., LD, o) for the most sensitive
organism of commercial or ecological significance in the
receiving waters. The ratio of this volume to the annual
minimum value of the daily net flow, where applicable, of
the receiving waters should be expressed as a percentage,
and the largest such percentage reported. Include the total
solids if this is a limiting factor. Include in this calculation
the blowdown from cooling towers.

Total chemical effect on aquatic biota should be
estimated. Biota exposed within the facility should be
considered as well as biota in receiving waters. Supporting
documentation should include rcference to applicable
standards, chemicals discharged and th.r toxicity to the
aquatic populations affected.

Estimate the area of wet land or water surface impaired as
a wildlife habitat because of chemicl contamination
including effects on food resources. Document estimates
of affected population by species.

Volume of the net flow to the receiving waters required
for dilution to reach established water quality standards
must be determined on the basis of daily discharge and
converted to cither surface area or miles of shore. Cross
scction and annual minimum flow characteristics should
be incorporated where applicable. User density for the
locality must be obtained.

! Applicant may substitute an alternative unit of measure, where appropriate. Such a measure should be applied consistently to all alternatives for the effect being measured.




4 A

Table 2—-GUIDANCE FOR DESCRIPTION OF ENVIRONMENTAL EFFECTS—Continued

discharged
body

to water

1.5.2 People, external

1.5.3 People, ingestion

radiation level which adds to natural
background radiation.

Radionuclide discharge may introduce o
radiation level which adds to natural
background radiation for water users.

Radionuclide discharge may introduce a
radiation level which adds to natural
background radiation for ingested food
and water.

Rem per year for
individual;
man-rem per
year for estima-
ted population
as of the first
scheduled year
of plant opera-
tion,

Rem per year for
individuals
(whole body and
organ); man-rem
per year for
population as of

. ; I itot d of

P Popuiation or Description Unito Method o

rimary Impact Resources Affected P Measure’ Computation
This permits estimation of lost user-days on an annual
basis. Indirect recreation losses due to eutrophication and
decreas:zd fishing shall be included.

ISRadionuclides 1.5.1 Aquatic organisms Radionuclide discharge may introducea  Rad per ycar. Sum dose contributions from radionu:lides expected to

be released.

Sum annual dose contributions from nuciide; expected to
be released. Calculate for above-water activities (skiing,
fishing, boating), in-water activities (swimming), and
shoreline activities.

Estimate biological accumulation in foods, and intake by
individuals and population. Calculate doses by summing
results for expected radionuclides. ’

first scheduled
year of plant
operation.
L.6Consumptive use 1.6.1 People Drinking water supplies drawn from the Gallons per year.  Where users withdraw drinking water supplies from the
(evaporative losses) water body may be diminished. affected water body, lost water to users should be
estimated. ’

1.6.2 Propenty Water may be withdrawn from  Acre-feet per  Where users withdrawing irrigation water are affected, the
agricultural usage and use of remaining  year. foss should be evaluated as the sum of two volumes: the
water may be degraded. volume of the water lost to agricultural users and the

volume of dilution water required to reduce
concentrations of dissolved solids in remaining water to
an agriculturally acceptable level.
1.7Plant construction 1.7.1 Water quality, physical Turbidity, color or temperature of  Acre-feet and  The volume of dilution water required to meet applicable
(including site natural water body may be altered. acres. water quality standards should be calculated. The real
preparation) extent of the effect should be estimated.
1.7.2 Water quality, chemical Water quality may be impaired. Acre-feet, %. To the extent possible, the applicant should treat
problems of spills and drainage during construction in the
same manner as | .4.1.

% Applicant may substitute an alternstive unit of measure, where appropriate. Such a measure should be applied consistently to all alternatives for the effect being measured.
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Table 2-GUIDANCE FOR DESCRIPTION OF ENVIRONMENTAL EFFECTS—Continued

Primary impact

Population or
Resourcas Affected

Description

Unit of
Measure!

Method of
Computation

1.8 Other impacts

19Combined or
interactive effects

1.10 Net effects

The applicant should describe and quantify any other
environmental effects of the proposed plant which are
significant.

Where evidence indicates that the combined effects of a
number of impacts on a particular population or resource
is not adequately indicated by measures of the separate
impacts, the total, combined effect should be described.

Sec discussion in Section §.8.

! Applicant may substitute an alternstive unit of measure, where appropriate. Such a measure should be applied consistently to all alternatives for the effect bring measured.




Table 2-GUIDANCE FOR DESCRIPTION OF ENVIRONMENTAL EFFECTS—Continued

Population or

Primary impact
ary Impa Resources Affected

Description

Unit of
Measure’

Method of
Computation

2. Ground Water

2.1 Raising/lowering of 2.1.1 People
ground water levels

2,1.2 Plants

22C h e mical 221 People
contamination of
ground  water
{excluding salt)

2.2.2 Plants

23Radionuclide
contamination of
ground water

2.3.1 People

2.3.2 Plants and animals

2.4 Other impacis on
ground water

Availability or quality of drinking water
may be decreased and the functioning of
existing wells may be impairec.

Trees and other deep-rooted vegetation
may be affected.

Drinking water of nearby communities.

Trees and other deep-rooted vegetation
may experience toxic effects.

Radionuclides which enter ground water
may add to natural background radiation
level for water and food supplies.

Radionuclides which enter ground water
may add to natural background radiation
fevel for local plant forms and animal
population.

Gallons per year.

Acres.

Galloas per ycar.

Acres.

Rem per year for
individuals
(whole body and
Organ); man-rem
per year for
population as of
year of fist
scheduled year
of plant opera-
tion.

Rad per year.

Volume of replacement water for local wells actually
affected must be estimated.

Estimate the area in which ground water fevel change may
have an adverse effect on local vegetation. Report this
acreage on a separate schedule by land use. Specify such
uses as recreativiial, agricultural and residential.

Compute annual loss of potable water.

Estimate area affected and report separately by land use.
Specify such uses as recreational, agricultural and
residential.

Estimate intakes by individuals and populations. Sum
dose contributions for nuclides expected to be released.

Estimate uptake in plants and transfer to animals. Sum
dose contributions for nuclides expected to be released.

The applicant should deicribe and quantify any other
environmental cffects of the proposed plant which are
significant.

! Applicant may substitute an alternative unit of measure, where appropriste. Such a measure should be applied consistently to ali alternatives for the effect being messured.
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Table 2~GUIDANCE FOR DESCRIPTION OF ENVIRONMENTAL EFFECTS—Continu:d

Population or

Primary Impact Resources Affected

Description

Unit of
Measure'

Method of
Computation

3.

3.1 Fogging and

Air

icing
{caused by evaporation
and drift)

3.1.1 Ground transportation

3.1.2 Air transportation
3.1.3 Water transportation
3.1.4 Plants

3.2 Chemical discharge to
ambient air

3.2.1 Air quality, chemical

3.2.2 Air quality, odor

33Radionuclides
discharged to ambient
air and direct radiation
from radioactive
materials (in-plant or
being transported).

3.3.1 People, external

3.3.2 People, ingestion

Safety hazards may be created in the
neatby regions in all seasons.

Safety hazards may be created in the
nearby regions in all seasons.

Safety hazards may be created in the
nearby regions in all seasons.

Damage to timber and crops may occur
through introduction of adverse
conditions,

Pollutant emissions may diminish the
quality of the local ambient ais.

Odor in gaseous discharge or from

effects on water body may be
objectionable.
Radionuctide discharge or direct

radiation may add to natural background
radiation level.

Radionuclide discharge may add to the
natural radioactivity in vegetation and in
soil.

Hours per year.

Hours per year.

Hours per ycar.

Acres by crop.

% and pounds or
tons.

Statement.

Rem per year for
individuals
{whole body and
organ); man-rem
per year for
population as of
year of first
scheduled
operation,

Rem per year for
tndividuals
{whole body and
organ). man-rem
per year for

Compute the number of hours per year that driving
hazards will be increased on paved highways by fog and
ice from cooling towers and ponds. Documentation
should include the visibility criteria used for defining
hazardous conditions on the highways actually affected.

Compute the number of hours per year that commercial
airports will be closed because of fog from cooling towers.

Compute the number of hours per year ships will need to
reduce speed because of fog from cooling towers or ponds
or warm water added {o the surface of the river, lake or
sea.

Estimate the acreage of potential plant damage by crop.

The actual concentration of each poliutant in ppm for
maximum daily emission rate should be expressed as a
percentage of the applicable emission standard. Report
weight for expected annual emissions.

A statement must be made as to whether odor originating
in plant is perceptible at any point off-site.

Sum dosc contributions from nuclides expected to be
refcased.

For radionuclides expected to be released  estimate
deposit and accumulation in foods. Estimate intakes by
individuals and populations and sum resuits for all
expected radionuclides.

! Applicant may substitute an alternative unit of messure, where appropriate. Such a measure should be applied consistently 10 all alternatives for the #ffect being measured.




Table 2-GUIDANCE FOR DESCRIPTION OF ENVIRONMENTAL EFFECTS—Continued

Primary Impact

Unit of

Population or ige
Descnpuon Measura®

Resources Affected

Method of
Computation

3.4 Other impacts on air

population as of
year of (first
scheduled

operation.
3.3.3 Plants and animals Radionuclide discharge may add to  Rad per year.
’ natural background radioactivity of local )
plant and animal life.

Estimate deposit of radionuclides on, and uptake in plants
and animals. Sum dose contributions for radionuclides
expected to be released.

The applicant should describe and quantify any other
environmental effects of the proposed plant which are

significant.

! Applicant may substitute an alternative unit of measure, where appropriate. Such s messurs shoxld be applied consistently to ell alternatives for the effect being measured.

A
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Table 2-GUIDANCE FOR DESCRIPTION OF ENVIRONMENTAL EFFECTS—Continued

. Population or A Unit of Methed of
Primary Impact Resources Affected Description Measure® Computation
4. Land
4.1 Site selection 4.1.1 Land, amount Land will be preempted for construction  Acres. State number of acres preempied for plant, exclusion

4.2 Construction activities
(including site
pteparation)

4.2.1 People (amenities)

4.2.2 People (accessibility of

historical sites)

4.2.3 People (accessibility of

archeological sites)

4.2.4 wildlife

4.2.5 Land (erosion)

4.3 Plant operation 4.3.1 People (amenities)

4.3.2 People (aesthetics)

of nuclear power plant, plant facilities,
and exclusion zone.

There will be a loss of desirable qualities
in the environment due to the noise and
movement of men, material and
machines.

Historical sites may be affected by
construction

Construction activity may impinge upon
sites of archacological value.

Wildlife may be affected.

Site preparation and plant construction
will involve cut and fill operations with
accompanying erosion potential.

Noise may induce stress.

The local landscape as viewed from
adjacent residential areas und
ncighboring historical, scenic, and
recreational  sites may be rendered

Number by
category, yeass.

Visitors per ycar.

Qualified
opinion.

Qualificd
opinion.

Cubic yards and
acres.

Number of
residents, school
populations,
hospital beds.

Qualified
opinion.

zone, and accessory facilities such as cooling towers and
ponds. By separate schedule state the type and class of
land preempied (e.g., scenic shoreline, wet land, forest
land, etc.).

The disruption of community life (or alternatively the
degree of community isolation from such imritations,
should be estimated. Estimate the number of residences,
schools, hospitals, etc., within area of visual and audio
impacts. Estimate the duration of impacts.

Determine historical sites that might be displaced by
generation facilities. Estimate effect on any other sites in
plant cnvirons, Express net impact in terms of annual
number of visitoss.

Summarize evaluation of impact on archeological
resources in terms of remaining potential value of the site.
Referenced documentation should include statements
from responsible county, State or Federal agencies, if
available, .

Summuarize qualified opinion including views of cognizant
local and State wildlife agencies when available, taking
into account both beneficial and adverse affects.

Estimate soil displaced by construction activity and
erosion. Beneficial and detrimental effects should be
reported separately.

Use the Proposed HUD Criterion Guideline for
Non-Aircraft Noise to establish areas receiving noise in the
categories of *“Cleariy Unacceptable,” **Normally
Unacceptable™ and “Normally Acceptable.”” For each area
report separately the number of residences, the total
school population, and the total number of hospital beds.

Summarize qualified opinion including views of cognizant
local and regional authorities when available.

! Applicant may substitute an alternative unit of measure, where appropriate. Such a measure should be applied consistently to all alternatives for the effect being measured.
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Table 2-GUIDANCE FOR DESCRIPTION OF ENVIRONMENTAL EFFECTS—Continued

i Population or - Unit of Method of
Primary impact Resources Affected Description Measure' Computation
aesthetically objectionable by the plant
facility.
4.3.3 Wildlife Wildlife may be affected. Qualificd Summarize qualified opinion including views of cognizant
opinion. local and State wildlife agencies when available, taking

4.4 Salts discharged
cooling towers

4.5 Transmission
selection

from

route

4.3.4 Land, flood control

4.4.1 People

4.4.2 Plants and animals

4.4.3 Property resources

4.5.1 Land, amount

4.5.2 Land use and land value

4.5.3 People (aesthetics)

Health and safety near the water body
may be affected by flood control.

Intrusion of salts into groundwater may
affect water supply.

Deposition of entrained salts may be
detrimental in tome nearby regions.

Structures and movable property may
suffer degradation from corrosive
effects.

Land will be preempted for construction
of transmission line systems.

Lines may pass through visually sensitive
(that is sensitive to presence of
transmission lines and towers) areas, thus
impinging on their present and potential
use and value.

Lines may present visually undersirable
features.

Reference to
Flood Control
District approv-
al.

Pounds per
square foot per
year.

Acres.

Dollars per year.

Miles, acres.

Miles, acres.

*!umber of such
teatures.

into account both beneficial and adverse effects.

Reference must be made to regulations of cognizant
Flood Control Agency by use of one of the following
terms: Has NO IMPLICATIONS for flood control,
COMPLIES with flood control regulation.

Estimate the amount of salts discharged as drift and
particulates. Report maximum deposition. Supporting
documentation should include patterns of deposition and
projection of possible effect on water supplies.

Salt tolerance of local affected area vegetation must be
determined. That area, if any, receiving salt deposition in
excess of tolerance (after allowance for dilution) must be
estimated. Report separately an appropriate tabulation of
acreage by land usc. Specify such uses as recreational,
agricultural and residential. Where wildlife habitat is
affected identify populations.

If salt spray impinges upon a local community, then
property damage may be estimated by applying to the
local value of buildings, machinery, and vehicles a
differential in average depreciation rates between this and
a comparable sea-coast community.

State total length and area of new rightsof-way.

Total length of new transmission lines and area of
right-of-way through various categories of visually
sensitive land.

Estimate total number of visnally undesirable features,
such as: Number of major road crossings in vicinity of
jntersection or interchanges. Number of major waterway
crossings, Number of crest, ridge, or other high point
crossings. Number of “long views™ of transmission lines
perpendicular to highways and waterways.

' Applicant may substitute an slternative unit of meassure, where appropriate. Such a measure should be applied consistently to all alternatives for the effect being measured.
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_Table 2-GUIDANCE FOR DESCRIPTION OF ENVIRONMENTAL EFFECTS—Continued

. : Population or - Unit of Method of
Prim N
imary Impact Resources Affectad Dascription Measure’ Camputation
4.6 Transmission facilities 4.6.1 Land adjacent to Constructing new roads for access to  Miles. Estimate length of new access and service roads required
construction right-of-way right-of-way may have environmental for alternative routes.

4.7 Transmission line

operation

4.8 Other land impacts

49Combined or
interactive effects

4.10 Net effects

4.6.2 Land, erosion

4.6.3 Vildlife

4.7.1 Land Use

4.7.2 Wildlife

impact.
Soil erosion may result from
construction activities.

Wildlife may be affected.

Land preempted by right-of-way may be
used for additional beneficial purposes
such as orchards, picnic areas, nurseries,
hiking and riding trails.

Modified wildlife habitat may result in
changes.

Tons per year.

Qualified
opinion.

%

Qualified
opinion.

Estimate area with increased crosion potential traceable
to construction activities,

Estimate percent of right-of-way for which no multiple’
use activities are planned.

Summarize qualified opinion including views of cognizant
local and State wildlife agencies when availabte.

The applicant should describe and quantify any other
environmental effects of the proposed plant which are
significant.

Where evidence indicates that the combined effects of a
number of impacts on a particular population or resource
are not adequately indicated by measures of the separate
impacts, the total combined eftect should be described.

See discussion in Section 5.8.

! Applicant may substitute an alternative unit of measure, where appropriste. Such a measure should be applied consistently to o}l alternatives for the effect bring measured.




AEC FORM _.
BENEFITS FROM THE PROPOSED FACILITY
Direct Benefits

Expected Average Annual Generation in Kilowatt-Hours . ........... ... ...,

Capacity in Kilowatls .. .vvue v iiiieie it e, —

Proportional Distribution of Electrical Energy Expected
Annual Delivery in Kilowatt-Hours:
Industrial ... . . i i i e e e e e
L COMMEICIAl i e et et
Residentiol .. ... ... . ittt ittt it ittt
L0 T V-1 S

Expected Average Annual Btu (in millions) of Steam Sold from the Facility .......
Expected ‘Average Annual Delivery of Other Beneficial Products (appropriate
physical units) . ... . . i e
Revenues from Delivered Benefits:
Electrical Energy Generated . ....... . ittt
SteamSold ............. ... ... e e e,
Other PradUCES .« .ottt ettt e e e e e e aea e aeaaaas

Indirect Benefits (as appropriate)

Taxes (Local, State, Federal) ............... e e et
01§ ] P
Regional Product . ... .. i i i it it
Environmental Enhancement:
| S30T £ Lo ¢ T PR
Navigation ...t i i i e i i i e
Air Quality:
]
NOy (i e e
Particulales . ... i i et e et e e e
L1073 1T £

Employment ... ... i e
Education ..... e, t et e sete ettt
074 1 <

i
|
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COST DESCRIPTION OF PROPOSED FACILITY AND TRANSMISSION HOOK-uP

(All monetized costs expressed in terms of their present and annualized values)

P h
Generating Cost resant Wort

Annualized

Present Worth

Onsmiss]
Transmission and Hook-up Cost Annualized

Environmental Costs UNITS MAGNITUDE PAGE

1. Natural surface water body
1.1 Impingement or entrapment by cooling water intake structure
1.1.1 Fish

1.2 Passage through or retention in cooling systems
1.2.1 Phytoplankton and zooplankton
1.2.2 Fish
1.3 Discharge area and therma! plume
1.3.1 Water quality, excess heat
1.3.2 Water quality, oxygen availability
1.3.3 Aquatic biota

1.3.4 Wildlife (including birds, aquatic and amphibious
mammals, and reptifos)

1.3.5 Fish, migration

1.4 Chemical effiuents
1.4.1 Water quality, chemical
1.4.2 Aqustic organisms

1.4.3 Wildlife {including birds, aquatic and amphibious
mammals, and reptiles)

1.4.4 Peopls
1.5 Radionuclides discharged to water body
1.5.1 Aquatic organisms
1.5.2 Peopla, external
1,6.3 People, ingestion
1.6 Consumptive use (svaporative losses)
1.6.1 People
1.6.2 Property
1.7 Plant construction {including site preparation)
1.7.1 Water quality, physical

1.7.2 Water quality, chemical

1.8 Other impacts

1.9 Combined or Intrractive effects

1.10 Net effect
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COST DESCRIPTION OF PROPOSED FACILITY AND TRANSMISSION HOOK-UP
{Continued)

Environmental Costs UNITS MAGNITUDE PAGE

2. Ground water

2.1 Raising/lowering of ground water levels
2.9.1 People
2.1.2 Plants

2.2 Chemical contamination of ground water {excluding sait)
2.2.1 People
2.2.2 Plants

2.3 Radionuclide contamination of ground water
2.3.1 People

2.3.2 Plants and animals
2.4 Other impacts on ground water

3. Air
3.1 Fogging and icing {csused by evaporation and drift
3.1.1 Ground transportstion
3.1.2 Alr transportation

3.1.3 Water transportation

316 Trunts . ‘

3.2 Creneal Jcharge to amblent air
121 Air uaality, chemical

3.2.2 Air quality, odor
3.3 Radionuclides discharged to ambient air and direct
radiation from radioactive materials
3.3.1 People, external
3.3.2 People, ingestion
3.3.3 Plants and snimals
4, Lsnd

4.1 Site miection
4.1.1 Land, amounit

4,2 Construction uéﬂvitlm {including site preparation)
4.2.1 People (amenities)
4.2.2 People {accessibility of historical sites)
4.2.3 People {accessibility of archeologicat sites)
4.2.4 Wildlife
4.25 Land
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COST DESCRIPTION OF PROPOSED FACILITY AND TRANSMISSION HOOK-UP
{Continued)

Environmental Costs UNITS MAGNITUDE PAGE

4.3 Plant operation
4.3.1 People (amenities)

4.3.2 People (pesthetics)
4,3.3 Wildlife
4.3.4 Land, flood control

4.4 Saits discharged fraom cooling towers
4.4.1 People
4.4.2 Plants and animals
4.4.3 Property resources

4.5 Transmission route selection
45,1 Land, amount
4.5.2 land use and land value
4.5,3 People (sesthetics)

4.6 Transmission facllities ednslructinn
4.6.1 Land adjacent to right-of-way
4.6.2 Land, erosion
4.6.3 Wildlife

4,7 Transmission line operation
4.7.1 Lend use

4.7.2 Wiidlife
4.8 Other land impacts
4.9 Combined or interactive effects

4.10 Net effects
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COST DESCRIPTION—ALTERNATIVE COOLING SYSTEMS

{exclusive of intake and discharge)

ALTERNATIVES A
INCREMENTAL GENERATING COST Present Worth
Annuatized
CAPACITY FACTOR '
ENVIRONMENTAL COSTS UNITS Magnitude Page Magnitude Poge Magnitode — — P~

1. Natural Surfece Water Body

AR |

1.2

1.3

Impingement or entrepment by cooling
water intake structure
1.1.1 Fish

Passags through or retantion in coaling

systems i

1.2.1 Phytoplankton and zooplankton

1.2.2 Fish

Discharge area and thermal plume

1.3.1 Water quality, excess heat

1.3.2 Water quality, oxygen avsilability

1.3.3 Aquatic organisms

1.3.4 Wildiife {including birds, equatic
and amphibious mammals, and

raptiles)

1.3.5 Fish, migratory

1.4 Chamicst effluents

1.6

1.4.1 Water quslity, chemical

1.4.2 Aquatic organisms

1.4.3 Wildlife {including birds, aquatic
and amphibious mammals, and
reptiles)

1.4.4 People

Radionuctides discharged to water body

1.5.1 Aquatic organisms

1.5.2 People, externsal

1.5.3 People, ingestion




ENVIRONMENTAL COSTS

W

COST DESCRIPTION—ALTERNATIVE COOLING SYSTEMS (Continued)

UNITS

ALTERNATIVES

A

C

0

Magnitude

Page

Magnitude

Page

Magnitude

Page

Magnitude

Page

1.6 Consumptive use (evaporstive losses)
1.6.1 Peopis

1.8.2 Property

1.7 Plant construction {including sits
preparstion)
1.7.1 Water quality, physical
1.7.2 Water quality, chemical

1.8 Other impacts
1.9 Combined or interactive effects
1.10 Neteffects

2. Groundwater
2.3 Ralsing/lowering of ground water levels
2.1.1 Poopile

2.1.2 Plants

2.2 Chemical contamination of ground water
{exciuding sait)
22.% People

2.2.2 Plants

2,3 Radionuclide contaminstion of ground
weter
2.3.1 People

2.3.2 Plants snd animals

2.4 Other impects on ground water

3 Air
3.1 Fogging and icing (caused by evaporation
and drif1)
3.1.1 Ground transportstion

3.1.2 Air transportation

3.1.3 Water trsnsportation




9¢

COST DESCRIPTION—ALTERNATIVE COOLING SYSTEMS {Continued)

ALTERNATIVES

A B c

ENVIRONMENTAL COSTS UNITS Magnitude Page Megnitude Page Magnitude Pege Magnitude

3.1.4 Plants

3.2 Chemical discharge to ambisnt air
3.2.1 Air quality, chemics!
3.2.2 Air quality, odor

3.3 Radionuciides discharged to ambient air
and direct rediation from radioactive
materials {in-plant or being transported)
3.3.1 Poople, extsral
3.3.2 People, ingestion

3.3.3 Plants and snimals

3.4 Other impacts on air

4. Land
4.1 Site selection
4.1.1 Land, amount

4,2 Construction activities {including site
preparation)
4.2.1 Poople {amenitias)

4.2.2 People (accessibility of historical
sites)

4.2.3 People (sccessibility of archeologicat
sites)

4.25 Land {erosion)
4.3 Plsnt operation
4.3.1 People {smenitias)
4.3.2 People {sesthetics)
4,3.3 wildiifs
4.3.4 Land, flood control
4.4 Saits discharged from cooling towers
4.4, Peopie

4.4.2 Plants and animals




LS

ENVIRONMENTAL COSTS

\ 4

COST DESCRIPTION—-ALTERNATIVE COOLING SYSTEMS (Continued)

UNITS

ALTERNATIVES

A

o]

Magnitude

Page

Magnitude

Page

Magnitude

Page

Magnitude

Page

4.4.3 Property resources

4.6 Not applicabte

4.6 Not spplicable

4.7 Not applicabls

4.8 Orther Iand impacts

4.9 Combined or interactive effects

4.10 Net effects




8¢

COST DESCRIPTION—ALTERNATIVE COOLING INTAKE SYSTEMS

ALTERNATIVES A c
& P Worth
INCREMENTAL GENERATING COST resant Yort
Annuslized
CAPACITY FACTOR
ENVIRONMENTAL COSTS Magnitude Page Mognitude Pege Magnitude Page Mognitude P

UNITS

1. Natursl Surface Water Body

1.1

1.2

1.3

1.4

15

1.6

1.7

Impingsment or entrapment by cooling
water intake structure
1.1.1 Fish

Passage through or retention in cooling
systems

1.2.1 Phytoplankton and zooplankton
1.2.2 Fish

Discharge sres and thermal plume

1.3.1 Water quality, excess heat

1.3,.2 Water quality, oxygen availability
1.3.3 Aquatic urganisms

1.3.4 Wildlife {including birds, aquatic and
smphibious mammals, and reptiles)

1.3.6 Fish, migratory

Chamical effluants
1.4.1 Water quslity, chemical

1.4.2 Aquatic organisms

1.4.3 Wildlife {including birds, aquatic and
amphibious mammals, and reptiles)

1.4.4 Peopls

Not applicable

Consumptive use {evaporative losses)
1.6.1 People

1.6.2 Property

Plant construction lincluding site
preparation
1.7.1 Water quality, physical
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COST DESCRIPTION—-ALTERNATIVE COOLiNG INTAKE SYSTEMS (Continued)

ALTERNATIVES

A . B C D

ENVIRONMENTAL COSTS UNITS Magnitude Page Mognitude Page Magnitude Page Magnitude

).7.2 Water quality, chemical
1.8 Other impacts
1.9 Combined or interactive effects
1.10 Net offects

2, Ground Water
2.1 Raising/lowering of ground water [avels
2.1.1 People

2.1.2 Plents

2.2 Chemical co ination of ground water
{excluding salt)
2.2.1 People

2.2.2 Plants
2 2.3 Not spplicable
2.4 Other impacts on ground water

3. Air
3.t Fogging and icing {caused by eveporation

and drift)
3.1.1 Ground wransportation
3.1.2 Air transportation
3.1.3 Water transportation
3.1.4 Plants

3.2 Chemical discharge to ambient air
3.2.1 Air quality, chemical

3.2.2 Air quslity, odor

3.4 Other impacts on air




COST DESCRIPTION—ALTERNATIVE COOLING INTAKE SYSTEMS (Continued)

ALTERNATIVES

ENVIRONMENTAL COSTS UNITS Magnitude Page Magnitude Page Magnitude Poge Mognitude

4. Land
4.1 Site selection
4.1.1 Land, amount

4,2 Construction activities {including site
preparation)
4.2.1 Peopla {amenities)

4.2.2 People (accessibility of historical
sites)

4.2.3 People (accessibility of archeological
sites)

4.2.4 Wildiife
4,25 Land {erosion)
4.3 Plant operation
4.3.1 People {smenities)
4.3.2 People {sesthu.’ s}
4.3.3 Wildlife
4.3.4 Lsand, llood control
4.4 Salts discharged from cooling towers
4.4.1 People

4.4.2 Plants and snimals
4.5 Notapslicable
4.6 Not applicabis
4.7 Not applicsble
4.8 Other land impacts

4.9 Combined or interactive effects

4,10 Neteffects
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W

COST DESCRIPTION—-ALTERNATIVE COOLING DISCHARGE SYSTEM

ALTERNATIVES A

INCREMENTAL GENERATING COST

Present Worth

Annualized

CAPACITY FACTOR

ENVIRONMENTAL COSTS

UNITS

Magnitude

Page

Magnitude

Page

Magnitude

Page

Mbagnitude

Page

1. Natural Surface Water Body

1.1

impingement or entrapment by cooling
warter intake structure
1.1.1 Fish

1.2 Passage through or retention in cooling

13

14

15

1.6

systerms
1.2.1 Phytopisnkton and zooplankton

1.2.2 Fish

Discharge srea and thermat! plume

1.3.1 Water quality, excess hast

1.3.2 Watsr quality, oxygen availsbility
1.3.3 Aquatic organisms

1.3.4 Wildlife {including birds, squatic and
smphibious mammals, and reptiles}

1.35 Fish, migratory

Chemicsl sffivants
1.4.1 Water quality, chemicat

1.4.2 Aquatic organisms

1.4.3 Wildiite {including birds, aquatic and
amphibious mammals, and reptiles)

1.4.4 People
Not applicable
Consumptive use {evaporative losses)

1.6.1 People

1.8.2 Property

1.7 Plant construction {including site -

preparation
1.7.1 Water quality, physica!
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COST DESCRIPTION-ALTERNATIVE COOLING DISCHARGE SYSTEM (Continued)

ALTERNATIVES

A B c ' )

ENVIRONMENTAL COSTS UNITS Magnitude " Page Magnitude Poye Magnitude Page Mognitude

1.7.2 Water quality, chemical
1.8 Other impacts
1.8 Combined or interactive effocts
1.10 Notsffocts

2. Ground Water
2.1 Raising/lowering of ground wsater levels
2.1.1 People
21,2 Plants
2.2 Chemical contaminstion of ground water
{sxcluding salt) .
2.2.1 People

S 222 Plaots
2.3 Not spplicable
2.4 Other impects on ground water

3. Air
3.1 Fogging and icing {caued by evaporation

and drift)
3.1.1 Ground transportation
3.1.2 Air mransportation
3.1.3 Water transportation
3.1.4 Plants

3.2 Chemical discharge to ambient air
3.2.1 Air quatity, chemical

3.2.2 Air quslity, odor

3.4 Other impacts on eir
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COST DESCRIPTION—ALTERNATIVE COOLING DISCHARGE SYSTEM (Continued)

ALTERANATIVES

A B [ D
Page Magnitude Page Magnitude Page Magnitude Page

ENVIRONMENTAL COSTS UNITS Magnitude

4. Land
4.1 Site selection
4.1.1 Land, amount

4.2 Construction activities {including site
preparation)
4.2.1 Peopis (amenities)

4.2.2 People {accessibility of historical
sites)

4.2.3 Peopls (sccessibility of archeological
sites)

4,2.4 Wildlife
425 Land (erosion)

4.3 Plant operstion
4.3.1 People (amenities)

€9

4,3.2 Paople (sesthatics)
4.3.3 Wildiile

4.3.4 Land, flood control

4.4 Salts discharged from cooling towers
4.4.1 People
4.4.2 Plants and animais

4.5 Not applicable

4.6 Not applicsble

4.7 Nc: epplicsbie

4.8 Other land impacts

4.9 Combined or interactive effects

4.10 Neteffocts




COST DESCRIPTION-ALTERNATIVE CHEMICAL SYSTEMS

ALTERNATIVES A B c D
Present Worth
INCREMENTAL GENERATING COST N
. Annualized
CAPACITY FACTOR
ENVIRONMENTAL COSTS ' UNITS Magnitude Page Mbagnitude Page Magnitude Page Magnitude Poage

CHEMICAL SPECIES DISCHARGED (LIST
BELOW) lindicate concentrations at point of
discharge)

1. Natural Surfacs Water Body
1.1 Impingement or entrapment by cooling
iy water intake structure
1.1.1 Fish

1.2 Passage through or retention in coaling
systems
1.2.1 Phytoplankton and zooplankton
1.2.2 Fish

1.3 Discharge area and thermal plume
1.3.1 Water quality, excess heat
1.3.2 Water quality, oxygen availability

1.3.3 Aquatic organisms

1.3.4 Wildlife {including birds, aquatic and
amphibious mammals, and reptiles)

- 1.3.5 Fish, migratory
1.4 Chemical effluents
1.4.1 Water quality, chemicsl

1.4.2 Aquatic organisms




ENVIRONMENTAL COSTS

A

COST DESCRIPTION-ALTERNATIVE CHEMICAL SYSTEMS (continued)

UNITS

ALTERNATIVES

A

c

o]

Magnitude

Page

Magnitude

Page

Magnitude

Page

Magnitude

Page

1.4.3 Wildlife (including birds, aquatic and
amphibious mammals, and reptiles)

1.4.4 People

1.6 Consumptive use (evaporative losses)
1.6.1 People

1.6.2 Propenty

1.7 Plant construction {including site
preparation)
1.7.1 Water quality, physical
1.7.2 Water quslity, chemical
1.8 Other impacts

1.9 Combined or interactive effects

1.10 Net eHects

S9

2. Ground Water
2.1 Raising/lowering of ground water levels
2.1.1 People
2.1.2 Plants
2.2 Chemical contamination of ground water
{excluding satt)
2.2.1 People

222 Plants

2.3 Not spplicable

2.4 Qther impacts on ground water

3. Air
3.1 Fogging and icing (caused by eveporation
and drift)
3.1.1 Ground transportation

3.1.2 Air transportation




ENVIRONMENTAL COSTS

COST DESCRIPTION—ALTERNATIVE CHEMICAL SYSTEMS (Continued)

UNITS

ALTERNATIVES

A

B

[

D

Magnitude

Page

Magnitude

Page

Magnitude

Page

Magnitude

Page

3.1.3 Water transpartation
3.1.4 Planis

3.2 Chemical discharge to ambient air
3.2.1 Air quality, chemical

3.2.2 Air quality, odor
3.3 Not applicable
3.4 Other impacts on air

4. Land
4.1 Site salection
4.1.1 Land, amount

4.2 Construction activities {including site
preparation)
g 4.2.1 People {amenities)

4,2.2 People {accessibility of historical
sites)

4.2.3 People {accessibility of archeological
sites)

4.2.4 Wildlife
4.25 Land lerosion)
4.3 Plant operation {including site preparation)
4.3,1 People {amenities)
4.3.2 People (sesthetics)
4.3.3 wildlife
4.3.4 Land, flood controt
4.4 Salts discharged from cooling towers
4.4.7 People
442 Planl_s and animals

4.4.3 Property resources




L9

ENVIRONMENTAL COSTS

COST DESCRIPTION—ALTERNATIVE CHEMICAL SYSTEMS {(Continued)

UNITS

ALTERNATIVES

A

[

Magnitude

Page

Magnitude

Page

Magnitude

Page

Moagnitude

Page

4.8 Other land impacts

4.9 Combined or i

tive effects

4.10 Netaffects




COST DESCRIPTION-ALTERNATIVE BIOCIDE SYSTEMS

ALTERNATIVES A 8 [
Present Worth
INCREMENTAL GENERATING COST
.Annuslized
CAPACITY FACTOR
ENVIRONMENTAL COSTS UNITS Magnitude Page Magnitude Page Magnitude Page Magnitude Page

CHEMICAL SPECIES DISCHARGED {LIST
BELOW) (indicate concentrations st point of
discharge)

1. Naturat Surface Water Body

89

1.1

1.2

1.3

14

impingemant or entrapment by cooling
water intake structure
1.1.1 Flsh

Passage through or retention in cooling
systems

1.2.1 Phytopiankton snd zooplankton
1.2.2 Fish

Discharge area and thermai piume

1.3.1 Water quality, excess heat

1.3.2 Water quality, oxygen svailability
.33 Aquat'ic organisms

1.3.4 Wildlife {including birds, aquatic and
amphibious mammasls, and reptiles)

1.3.6 Fish, migratory
Chemical sffluents
1.4.1 Water quality, chemical

1.4.2 Aquatic organisms




ENVIRONMENTAL COSTS

W

COST DESCRIPTION—-ALTERNATIVE BIOCIDE SYSTEMS (Continued)

UNITS

ALTERNATIVES

A

[

D

Magnitude

Page

Magnitude

Page

Mognitude

Page

Magnitude

Page

(o)
O

1.4.3 Wildlife lincluding birds, squatic and
amphibious memmals, snd reptiles)

1.4.4 People

1.6 Consumptive uss {svaporstive losses)
1.6.1 Peopie

1.6.2 Pronarty

1.7 Plent construction {including site
preparstion)
1.7.1 Water quality, physica
1.7.2 Water quality, chemics!

1.8 Other impects

1.9 Combined or interactive effects

1.10 Net offocts

2. Ground Water

2.1 Raising/lowering of ground watsr levels
2.1:1 People

2.1.2 Plants

2.2 Chemica! contamination of ground water
{excluding sait)
2.2.1 Peopla

22.2 Plants

2.3 Not appiicable

2.4 Other impacts on ground water

3 Air

3.1 Fogging and icing {caused by evaporation
and drift)
3.1.1 Ground transportation

3.1.2 Air transportation




0L

ENVIRONMENTAL COSTS

COST DESCRIPTION-ALTERNATIVE BIOCIDE SYSTEMS (Continued)

UNITS

ALTERNATIVES

A

Cc

D

Magnitude

Page

Magnitude

Page

Magnitude

Page

Magnitude

Page

3.1.3 Watsr transportation
3.1.4 Plans

3.2 Chemical discharge to ambient air
3.2.1 Air quality, chemics!

3.2.2 Air quality, odor
3.3 Not applicable
3.4 Other impacts on sir

4. Land
4.1 Site mlection
4.1.1 Land, amount
4.2 Construction activities {including site
preparation)
4.2.1 Peopils {smenities)

4,2.2 Peopis {accenibility of historical
sites)

4.2.3 Peopis {accesibility of srcheologicsl
sites)

4.2.4 Wildlife
4.25 Land (srosion)
4.3 Plant operation {inciuding site preparstion)
4.3.1 Peopie {(amenities)
4.3.2 People (assthetics)
4.3.3 Wildlife
4.3.4 Land, flood contro!
4.4 Saits discharged from cooling towers
4.4.1 People
4.4.2 Plants and animals

4.4.3 Property resources




ENVIRONMENTAL COSTS

COST DESCRIPTION-ALTERNATIVE BIOCIDE SYSTEMS (Continued)

UNITS

ALTERNATIVES

A

8

C

Magnitude

Page

Magnitude

Page

Magnitude

Page

Magnitude

Page

1L

4.8 Other land impacts

4.9 Combined or interactive effects

4.10 Not offects




COST DESCRIPTION-ALTERNATIVE SANITARY WASTE SYSTEM

ALTERNATIVES A 8 Cc
. Present Worth
INCREMENTAL GENERATING COST
.Annuslized
CAPACITY FACTOR
'ENVIRONMENTAL COSTS UNITS Magnitude Page Magnitude Page Magnitude Poge Magnitude Page

~
N

CHEMICAL SPECIES DISCHARGED (LIST
BELOW) {indicats concentrations at point of
discharge)

1. Natural Surfece Water Body

1.1 Impingement or entrapment by cooling
water intake structure
1.1.1 Fish

1.2 Passsge through or retention in coaling
systoms
1.2.1 Phytopiankton and zooplankton
" 1.2.2 Fish
1.3 Discharge area and thermo! plume
1.3.1 Water quality, excess heat
1.3.2 Water quality, oxygen availability

1.3.3 Aquatic organisins

1.3.4 Wildlife {including birds, aquatic and

amphibious mammals, and reptiles)
1.3.6 Fish, migratory
1.4 Chemical effluents
1.4.1 Water quality, chemical

1.4.2 Aquatic organisms




ENVIRONMENTAL COSTS

COST DESCRIPTION—-ALTERNATIVE SANITARY WASTE SYSTEM (Continued)

UNITS

ALTERNATIVES

W

A

B

c

D

Magnitude

Page

Magnitude

Page

Magnitude

Page

Magnitude

Page

1.4.3 Wildlife {including birds, aquatic and
amphibious mammals, and reptites)

1.4.4 People

16 Cbnsumptivo use (evaporative losses)
1.6.1 People
1.6.2 Property

1.7 Plant construction {including site
preparation}
1.7.1 Water quality, physical

1.7.2 Water quality, chemical
1.8 Qther impacts
1.9 Combined or interactive effects
S 1.10 Net etfects

2. Ground Water
2.1 Raising/lowering of ground water lavels
2.1:1 People
2.1.2 Piants
2.2 Chemics! contamination of ground water
{exciuding sait)
2.2 1 People

2.2.2 Plants
2.3 Not appiicable
2.4 Other impacts on ground water

3 Air
3.1 Fogging and icing (caused by evaporation
and dritt)
3.1.1 Ground transportation

3.1.2 Air transportation




COST DESCRIPTION—-ALTERNATIVE SANITARY WASTE SYSTEM {(Continued)

ENVIRONMENTAL COSTS

UNITS

ALTERNATIVES

A

Cc

D

Magnitude

Page

Magnitude

Page

Magnituds

Page

Magnitude

Page

vL

3.1.3 .Water transportation

3.1.4 Plants

3.2 Chemical discharge to ambisnt air
3.2.1 Air quality, chemical
3.2.2 Air quality, odor

3.3 Not spplicable

3.4 Other impacts on air

. Land

4.1 Site selection
4.1.1 Lend, amount

4.2 Construction sctivities {including site
preparation)
4.2.1 Poog:: {amenities)

4.2.2 Peopie {accessibility of historicat
sites)

4.2.3 Peopie (accessibility of archeological
sites)

4.2.4 Wildlife
42,5 Land (erosion)
4.3 Piant operation lincluding site preparstion)
4.3.1 Psopia {amenities)
4.3.2 People (sesthetics)
4.3.3 Wildlife
4.3.4 Land, flood control
4.4 Salts discharged from cooling towers
4.4.1 People
4.4.2 Plants and animals

4.4.3 Property resources
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COST DESCRIPTION-ALTERNATIVE SANITARY WASTE SYSTEM (Continued)

ALTERNATIVES

A 8 [ : D

ENVIRONMENTAL COSTS . UNITS Magnitude Page Magnitude Page Magnitude Page Magnitude

4.8 Other land impacts

4.9 Combined or interactive effects

4,10 Net effects

SL




ALTERNATIVES

A

COST DESCRIPTION—-ALTERNATIVE GASEOUS RADWASTE SYSTE.MS

C

INCREMENTAL GENERATING COST

Present Worth

Annualized

CAPACITY FACTOR

ENVIRONMENTAL COSTS

UNITS

Magnitude

Page

Magnitude

Page

Magnitude

Page

Magnitude

Page

RADIONUCLIDES EMITTED (List on separate
sheet for each siternative)

1. Natural Surface Water Body
1.5 Radionuclides Discharged to Water Body
15.1 Aquatic Organisms
1.5.2 Peopls, external

1.5.3 Paople, ingestion
1.8 Other impacts
1.9 Combined or interactive etfects
1.10 Net effects

2. Ground Water
2.3 Radionuclide contamination of ground
water
2.3.1 People

* 2.3.2 Plants and animals
2.4 Other impacts on ground water

3. Air
3.3 Radionuclides discharged to ambient air
3.3.1 People, external

3.3.2 People, ingestion

3.3.3 Plants and anirnals
3.4 Other impacts on air

4. Lang
4.8 Other land impacts

4.9 Combined or interactive effects

4.10 Neteffecrs
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COST DESCRIPTION—-ALTERNATIVE LIQUID RADWASTE SYSTEMS

ALTERNATIVES A B8 C D
Present Worth
INCREMENTAL GENERATING COST =
Annualized
CAPACITY FACTOR
ENVIRONMENTAL COSTS UNITS Magnitude Page Magnitude Page Magnitude Page Magnitude

RADIONUCLIDES EMITTED {(List on separate
sheet for each alternative)

1. Natural Surface Water Body
1.5 Radionuclides Discharged to Water Body
1.5.1 Aqustic Organisms
1.5.2 People, external

1.5.3 People, ingestion

1.8 Other impacts

1.9 Combined or interactive effects

1.10 Net effects

2. Ground Water
2.3 Radionuclide contamination of ground
water
2.3.1 People

tL

2.3.2 Plants and animals
2.4 Other impacts on ground water

3. Air
3.3 Radionuclides discharged to ambient air
3.3.1 People, external
3.3.2 People, ingestion

3.3.3 Plants and animals
3.4 Other impacts on air

4, Land
4 8 Other land impacts

4.9 Combined or interactive effects

4.10 Neteffecrs
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COST DESCRIPTION-ALTERNATIVE TRANSMISSION ROUTES

ALTERNATIVES A

8 c
Present Worth
INCREMENTAL GENERATING COST Aroiized
CAPACITY FACTOR
ENVIRONMENTAL COSTS . UNITS Magnitude Poge Magnitude Page Moagnitude Page Magnitude Page
1. Land Use

10.

{Rank aiternative routes in terms of amount
of conflict with present and planned land use)

. Property Values

{Rank alternative routes in terms of totaf foss
in property values)

. Multiple Use

(Rank alternative routes in terms of envisioned
muitiple use of land preempted by rights-of-
way)

. Length of rew rights.of-way required

. Number and length.of new access and service

roads required

. Number of major road crossings in vicinity of

intersection or interchanges

Number of major waterway crossings

Number of crest, ridge, or other high point
crossings

. Number of “’long views™ or tran:mission lines

perpendicular 10 highways and waterways
Length of above transmission line in or
through the following visually sensitive areas

10.1 Natural water body shoreline

10.2 Marshland

10.3 Wildtife retuges

10.4 Parks




ENVIRONMENTAL COSTS

COST DESCRIPTION-ALTERNATIVE TRANSMISSION ROUTES (Continued)

UNITS

ALTERNATIVES

A

3]

Magnitude

Page

Mbagnitude

Page

Magnitude

Page

Magnitude

Page

10.5 National and state monuments
10.6 Scenic areas

10.7 Recreation areas

108 Historic arees

10.9 Residentia! sreas

10.10 Nstional forests and/or heavily
timbered areas

10.11 Sheiter belts
10.12 Steep siopes
10.13 Wilderness arcas

10.14 {Other sensitive or critical areas,
specify]

10.15

10.16

6L

10.17
10.18
10.19
10.20

10.21 Total length through sensitive areas
{sum 10.1-10.20)

10.22 Tota) net length through sensitive
areas {sum 10.1-10.20 eliminate
duplication}




COST DESCRIPTION—ALTERNATIVE

ALTERNATIVES

SYSTEMS

INCREMENTAL GENERATING COST

Present Worth

Annualized

CAPACITY FACTOR

08

ENVIRONMENTAL COSTS

UNITS

Magnitude

Page

Magnitude

Page

Magnitude

Page

Magnitude

Page

1. Natural Surface Water Body

1.1

1.2

1.3

14

1.5

tmpingement or entrapment by cooling
water intake structure
1.1.1 Fish

Passage through or retention in cooling
systems .

1.2.1 Phytoplankton and zooplankton
1.2.2 Fish

Discharge erea and thermal plume

1.3.1 Water quality, excess heat

1.3.2 Water quality, oxygen availsbility
1.3.3 Aquatic organisms

1.3.4 Wildlife {including birds, squatic and
amphibious mammals, and reptiles)

1.3.5 Fish, migratory
Chemical effluents

1.4.1 Water quality, chemical
1.4.2 Aquatic organisms

1.4.3 Wildlife {including birds, aquatic and
amphibious mannals, and repitles)

1.4.4 People

Redionudlides discharged to water body
1.5.1 Aquatic organisms

1.5.2 People, externat

1.5.3 People, ingestion

1.8 Consumptive use {evaporative losses)

1.6.1 People

1.6.2 Property
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ENVIRONMENTAL COSTS

COST DESCRIPTION-ALTERNATIVE

UNITS

ALTERNATIVES

\ _d

SYSTEMS {Continued)

A

C

D

Magnitude

Page

Magnitude

Page

Magnitude

Pag>

Magnitude

Page

1.7

18
19

1.10

Plant construction (including site
preparation}

1.7.1 Water quality, physical
1.7.2 Water quality, chemical
Othear impacts

Combined or interactive effects

Net effects

2. Ground Water

2.1

22

23

24

3. Air
3.1

32

Ralsing/lowering of ground water levels
2.1.1 People

2.1.2 Plants

Chemicat contamination of ground water
{inctuding salt)

2.2.1 Peaple

2.2.2 Plants

Radionuclide contamination of ground
water

2.3.1 Peopla

2.3.2 Piants and enimals

Other impacts on ground water

Fogging and icing {caused by evaporation
and drift)

3.1.1 Ground transportation

3.1.2 Air transportation

3.1.3 Water transportation

3.1.4 Plants

Chemicsl discharge to ambient air
3.2.1 Air quality, chemical




ENVIRONMENTAL COSTS

COST DESCRIPTION-ALTERNATIVE

UNITS

ALTERNATIVES

SYSTEMS (Continued)

A

c

D

Magnitude

Poge

Mbagnitude

Page

Magnitude

Page

3.3.2 Air quality, odor

3.3 - Radionuclides discharged to ambient air and
direct rediation from radicactive materials
{in-plant or being transported)

3.3.1 People, externat
3.3.2 People, ingestion

3.3.3 Plants and animals

3.4 Other impacts on air

" 4. Land

[4:]

4.1 Site selaction
4.1.1 Land, smount

4.2 Construction activities {including site
preparastion)
4.2.1 Pecple (amenities)

4.2.2 People {accessibility of his.':orical
sites)

4.2.3 Peopie {accessibility of archeological
sites) )

4.2.4 wildiite
4,25 Land (erosion)

- 4.3 Plant operation
4.3.1 People {smenities)
4.3.2 People (aestheti&)
4.3.3 wildiife
4.3..4 Land, fiood control

4.4 Salts discharged from cooling towers

4.4.1 People
4.4.2 Plants and animals

4.4.3 Property resources

Magnitude

Page




COST DESCRIPTION—-ALTERNATIVE SYSTEMS (Continued)

ALTERNATIVES

£8

ENVIRONMENTAL COUSTS

UNITS

A

D

Magnitude

Page

Magnitude

Page

Magnitude

Page

Magnitude

Poge

4.5 Transmission route selection
4.5.1 Land, amount

4;5.2 Land use and fand value
'4.5.3 People {sesthatics)

4.6 Transmission facilities construction
4.6.1 Land adjscent 10 right-of-way

4.6.2 Land, erosion

4.6,3 wildlife

4.7 Transmission line operation
4.7.1 Land use
4.7.2 wildlife

48 Other land impacts

4.9 Combined or interactive effects

4.10 Net effects




Appendix 1. Appendix D of 10 CFR Part 50

Title 10—ATOMIC ENERGY

Chapter —Atomic Energy
Commission

PART SO—LICENSING OF PRODUC-
TION AND UTILIZATION FACILITIES

Implementation of the National
Environmental -Rolicy Act of 1969

(ns revisad
s Oy 1971 o

amencs of

PIEGIAITES
rovenrer
January 20, 1072 - with
corrections dated
L. iy

temmer 21, 1971 and
Leconber 1o, 19710)

ArrENDIX D-—INTERIM STATEMENT oF QEN.
FTAL POLICY AND PROCIDURE: IMPLEMENTA-
TION OF THE NATIONAL ENVIRONMENTAL
Pouicy Acr or 1960 (Puntic Law 91-100)

INTRODUCTION

On Juiy 23, 1971, the U.S. Courl of Appesls
for the District of Columbia Clrcult rendered
its dectston in Calvert Clifts" Coordinating
Committee, Inc, et al. v. Unilted States
Atomic Enerygy Commission, et al., Nos, 24,830
nnd 24,871, holding that Atomlic Energy Com-
milsslon reguiations for the tmplementation
af the Natlonal Environmental Policy Act of
1909 (NEPA) in AEC licensing proccedings
+did not comply in severnl specified respects
with the dictates of that Act, and remanding
tho procecdings to tho Commisslon for rule
mnking consltitent with the court’'s opinlon.

The Court of Appeals’ decision required, in
gummary, that the Commission’s rules make
provision for the following:

1. Independent substantive review of en-
vironmental matters In uncontested ns well
As contested cases by presiding Atomic Safetly
and Licensing Bonrds.

2. Consideration of NEPA environmental
1asues In connection with all nuclenr power
reactor licensing nctions which took place
after January 1, 1970 (the effective date of
NEPA).

3. Independent evaluation and balancing
of ceriain environmental factors, such as
thermal effects, notwithstanding the fact
that other Federnl or State agencles havo
nirendy certified that their own environe
mentnl standards are satisfied by the pro-
poscd licensing action. In each {ndividual
case, the benefits of the llcensing actlion
must be assessed and welghed sgainst en-
vironmental costs; and alternatives must

be conatdered which would affect the bal-
ancing of valaes,

4. NEPA review, and approprinte action
after such review, for construction permits
Issued prior to Jatuary 1, 1070, In cases
where an operating Hecuse has not as yet
been iasued. The court's opinton slso slates
that, (n order that ihis review be os effec-
tive ns possible, the Commission should con-
sider the regquirement of a temporury hald
in construction pendig Hs review nnd the
backfitiing of technological innovations,

As summary backpground, the Nattohnl En-
viranmental Policy Act of 1979 (Publle Law
01.190) became cffective on Junuary I,
1970. The Commission published on Aprit 2,
1070, in Hs inltal tmplementation of the
Act, an Appendix D to Part 50 stating gen-
eral Commission pelicy and procedure fur €x-
ercising AEC responsibilities under the Act
i it8 Heensing proceedings (35 F.R. 5463).
Substantind  amendments o Appendix D
were published on December 4, 1970 (35 F.R.
18400), and further minor amendments on
July 7, 1971 (36 F.R, 12731,

The amendments to Appendix D lssued
herewith have bheen adopled by the Com-
nilsston (o make interim changes In ita teg-
ulntions for tmplementation of NEPA In
AEC llcensing proceedings {n light of the
Court of Appenls’ declsion,

A. Basic procedures. 1. Each applicant ! for
a permit to construct A nuclear power resc-
tor, testing facility, or fuel reprocessing
plant, or such other production or utiliza-
tion facllity whose constructlon or opera-
tion may be determined by the Commission
to have n significant Impact on the environ-
ment, shall submit «1th his application three
nhundred (300} coples, in the case of & nu-
clear power reactor, testing facllity, or fuel
reprocessing plant, or two hundred (200)
coples, In the case of such other produc-
tion or utilization faciiity, of a separate doc-
ument, entiticd “Applicant’s Environmental
Report—-Construction Permit Stage.” which
discusses the following environmental cone
siderations:  /

(a) The environmental impnct of the
proposed action,

{(b) Any andverse environmental effects
which cannot be avolded should the proposal
be implemeanied,

(¢ Alternatives to the proposed action,

{d) The relationship between locnl shorte
term uses of man's environment and the
maintenance and ¢nhancement of long-term
productivity, and

(e} Any trreversible and irretricvable com-
mitments of resoirces which would be ine
volved in the proposed action should it be
implemented.

2. The discussion of alternatives to the
proposed action in the Environmental Report
required by paragraph 1 shall be sufficlently
complete 1o ald the Commission in develop-
ing and exploring. pursuant to section 102
{2) (D) of the National Enviranmental Policy
Act, "appropriate altérnatives * * ¢ |n any
proposal which involves unresolved conflicta
concerning alternative uses of avalladble
resources.”

3. Tho Environmental Report required by
pamgraph 1 shall {nclude o cost-benefit
analysis which considers and balances the
onvironmenta: cffects of the facility and
tho alternatiwes avallable for reducing or
avolding adverve environmentisl effects, as
well. aa the environmental, economlie, teche
nical and other benefits of the facility. The
cost-beneflt analysis shall, to the fullest

t Where the “applicant”, as used in this
appendix, is n Pederal sgency, different ar-
rangements for implementing the Natlional
Environmental Poiicy Act may be made, pur-
suant to the guidelines established by the
Council on Environmental Quality.
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extetit practicable, quuntify the varjots face
tord considered. To the extent that such
factors cannot be quantified, they shall bo
diseussed In qualitative terms, The Environ-
mental Report shonld contaln sufficient data
to ald the Commiasion In Its development of
un independent cost-beneldt analysis cover-
tng the factars speciticd I this paragraph.

4. The Environmentnl Heport required by
paragraph 1 oshall include o discussion of
the statis of complianee of the fncllity with
applicable environmental quality standards
und requurements rineluding, but not limited
to, thermal and other water quality standards
promubmted under the Federil Water Pol-
lutton Cortrol Act) which have been imposed
by Federal, State, and restonal agencles have
Ing responsibility for ehvironmental protec-
tion, In addition, the covironmental impact
of the faciltity shall be fully discussed with
respoect o muitters covered by such standards
and requirements irrespective of whether a
certitication from the appropriate authority
has been obtained (Including, but not lime
it to, any certification obtained pursuant
1o soction 21(b) of the Federal Water Pol-
hstton Control Act’). Such discussion shall
be retlected In the crut-benefit analysls pres
soribed In parageaph 3. While salisfactdon of
AEC standands and criteria pertaining to
radioloyzival effects will be necessary to moeet
the lcensing requirements of the Atomic
Energy Act, the cost-benefit analysis pre-
scribed In paragmph 3 shall, for the purposea
of the Nattonual Envirommental Policy Act,
consider tho radiologicnl elfocts, topother
with the thermal effects and the other on=-
vironnmental effects. of the factlity,

5. Fach nppdlcRnt for o fhenss ‘o operate n
production or utiltzation fueiiity deaot hed in
paragraph 1, shall submit with his o pllca-
tion three hundred (300} coples, In ti.¢ coso
of a nuclear power reactor, testing fuctlity,
or fue) reprocessing plant, or two hundred
{300) coples, In the case of any other pro-
duction or utilization focllity described In
paragraph 1, of o separate document, to be
entitled “Applicant’'s Environmental Re-
port—Operating  License  Stage,” which
discusses the same environmental considera=
tions described in paragraphs 1-4, but only to
tho extent that they differ from those dis-
cussed in the Applicant’s Environmental
Report previoualy submitted In accordance
with paragraph 1. The “Applicant’s Environ-
mental Report—Operating License Stage™
may incorporate by reference any informa-
tion contained {n the Applicant's Environe
mental Report previously submitted In
accordance with paragraph 1. With respect
to the operation of nuclear power reactors,
the applicant, uniess otherwise required by
the Commission, shall submit the "Appli-
cant’s  Environmental Report—Operating

. License Stage' only In connection with the

first licensing action that would authorize
full-power operation of the facility? except
that such report shall be submitted in cone
nection with the conversion of a provisional
operating licensse to a full-term license,

8. Alter receipt of any Applicant’s Environ=
mental Report, the Director of Regulation
or his designee will causs to be published in
the Frprray Rrcistzr o surmmmary notice of
the availability of the report, and the report
wlll be placed In the AEC's Public Document
Rooms st 1717 K Street WW., Washington,
DC, and in the vicinity of the proposed site,
and will be made avallable to the public at

$No permit or lcense will, of course, be
1ssued with respect to an actlvity for which
a certification required by section 21(b) of
the Federal Water Pollution Control Act has
not been obtained.

*This report Is in addition to the report
required at the construction permit stage,
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the appropriate State, reglonal, and metro-
politan clearinghouses.t In addition, a public
announcement of the avallability of the re~
"port will be mads. Any comments by inter-
ested persons on the report will be considered
by the Commission's regulatory staff, and
thore will be further opportunity for public
comment in accordance with paragraph 7.
The Director of Regulation or hl4 designec
wlll analyze the report and prepare a draft
detalled statement of environmental con-
siderations. The draft detalled statement will
contaln an assesament of the matlers specie
fled In paragraph 1. a preliminary coste
benefit analysis based on the factors specified
in paragraph 3; and an analysls, pursuant to
section 102(2) (D) of the National Environ-
mental Policy Act, of appropriate alternatives
to the proposed licensing acllon in any case
which involves unresolved conflicts concern-
ing alternative uscs of avallable resources
(i.e., an analysis of alternatives which would
alter tho environmental impact and the coste
benefit balance). The Commiasion will then
transmit a copy of the report and of the draft
doetalied statoment to such Federal agencies
designated by the Councll on Environmental
Quality as having “{uriadiction by law or
speclal expertisa with respect to any environ-
mental {mpact involved’ or aa "authorized to
develop and enforce environmental stand-
ards” as tha Commlssion determines are ap-
propriate® and to the Governor or appropri-
ate State and loca) officials, who are author-
fzed to develop and enforce environmental
standards, of any affected State, The trana-
mittal wiil request comment on the report
and the draft detsiled statement within
forty-five (45) daya In the case of Pederal
pgenciea and seventy-fivo (75) days in the
cose of State and loca! officlals, or within
such longer time as the Commiassion may
deem appropriate. (In accordance with § 2.101
{b) of Part 2, the Commizsion will also send
a copy of the application to the CGovernor
or other appropriste official of the Stata in
which the facility 18 to be located and will
publish in the Fxormat. RrotsTea & notlce of
recelpt of the applieation, stating the pure
pose of the application and specifying the
locstion at which the proposed activity wiil
be conducted.) Comments on an "Applicant’s
Environmental Report—Operating License
Stage” and on the draft detatled staterent
prepared in connection therewith will be re-
quesated only as to environmental matters
that differ from those previously consldered
at the construction permit stage. 1f any such
Pedoral agency or State or local officlal folls
to0 provide the Commission with comments
within the tims specified by the Commission,

48uch clearinghouses have been estab-
lished pursuant to Office of Management and
Budget Clrcular A-08 to provide lialson and
coordination betwoen Pederal and BState,
regional or local agenclas with respect to
Podernl programs. The documents will be
made avaliable at appropriate State, regional
and metropolitan clearinghouses only with
respect to proceedings in which the dratt
detailed statement 15 clrculated after
June 30, 1871, {n accordance with the
“Guidelines on Statements on Proposed Fed-
ernl Actlons Affecting the Environment” of
the Council om Environmental Quality (36
P.R. TI24).

SRequests for commenta on Environ-
mental Reports and draft detailed statements
from the Environmental Protection Agency
will include a requeat for comments with re-
spect to water quality aspects of the pro-

action for which a certification pursu-
ant to section 21(b) of the Federal Water
Pollution Control Act has been issued, and
with respect to aspecta of the proposed action
to which section 300 of the Clean Alr Act s
applicable,
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1t will be presumed that the agency ur nflicial
has no comment 10 maoake, unless o specific
extension of time has been requested.

7. In addition, upon preparation of o dralt
detalled statement, the Commisslon will
cause to bo published In the Fromuat Re6is-
Tm o summary notice of the avoliabtiity of
tho Applicant’s Environmental Report and
the drafs detalled statement, The summary
notice to be published pursuant Lo this puta-
graph will request, within seventy-five (75)
days or such longer period as the Commiasion
may determine to bo practicable, comment
from nterested persons on the proposed
action and on the draft stutement. The sum-
mary notice wili also coutain » statement to
the effect that the comments of Pederal
agencies ahd State and locad officials thereon
will be avallable whean received.®

8. After receipt of the comments requested
pursuant to paragraphs 6 and 7, the Director
of Regulation or his designee. will prepare
a final detalled statement on the eanviron-
mental considerations specified in paragroph
1, including s discussion of problems and ob-
jections raised by Federal, State, and local
agencles or officlals and private organlzations
and individuals and the disposition thereof.
The detalled atatement will contsin a final
cost-benefit analysis which considers and
balances the environmental effects of the
facllity and the alternatives avallable for re-
ducing or avoiding adverse environmeuntal ef-
fects, a9 well as the environmental, economlc,
technical, and other benefita of the facllity.
The cost-benefit analysis will, to the fullast
extent practicable, quantify the various fac-
tors considered. To the extent that such fac-
tors cannot be quantified, they will be dia-
cussed {n qualitative terma, In the case of
any proposed llcensing action that involves
unresoived conflicts concerning alternative
uses of avalioble resources, the Detalled
Statement will contaln an analysis, pursuant
to eection 102(2) (D) of the National Envi-
ronmental Policy Act, of alternatives to the
proposed llcensing action which would alter
the environmental impact and the coste
beneflt balasnce, Compllance of facllity con-
struction or operation with environmental
quality standards and requirements (includ-
ing, but not Iimited to, thermal and other
water quality standards promulgated under
the Federal Water Pollution Control Act)
which have been imposed by Pederal, State
and regional agencies having responsibility
for environmental protection will recelve due
consideration. In addition, the environmental
impact of the facllity wiil be considered in
the coat-benefit analysis with respect to
matiers covered by such standards and re-
quirements, irrespective of whether a certi.
fication from the appropriate authority has
been obtalned (including, but not limited to,
any certification obtained pursuant to sec-
tion 21(b) of the PFederal Water Pollution
Control Act?). While satisfaction of AEC
standards and criteria pertaining to radio-
logical effects will be n to meet the
ticensing requirementa of the Atomic Energy
Act, the cost-benefit analysis will, for the
purposes of the National Environmental
Policy Act, consider the radiological effects,
together with the thermal effects and the
other environmental effecte. of the facllity,

¢ This paragraph applies only with respect
to proceedings in which the draft detalled
statement 18 circulated after June 30, 1971, in
socordance with the “Guidelines on State-
monts on Proposdod Federal Actions Aftecting
the Enyironment” of the Oouncit on Environ-
mantal Quality (36 P.R, 7734).

*No permit or license will, of courss, be
fzaued with respect to an activity for which
& certification required by section 21(b) of
the Pederal Water Pollution Control Act has
not been obtained,
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On the basis of the forepning evaluntions snd
anelyses, the detalled statement wilt tuctude
u conchusion by the Directar of Regulatton ur
his designee a3 to whether, nfter wetphing
the environmental, econotnte, techuleal and
other betiefits agalnst environmental couts
and constdering avatiuble alternntives, the
acion called for Iy lesuance or denial of the
pruposed permlt or cetise or 1ts spproprinte
condittontng o prutect eivironmental values.

Detatied statements prepared In connec-
tion with an application for sn operating
ltcense will cover onuly environmeninl con-
slderations which differ from thoue dincusned
in the detatled statement proviousiy preparvd
In connection with the application for a con~
struction permit snd may incorporntle by
reference any information contatned in the
detalled statement previously prepared In
connection with the application for a cone
struction permnit. With respect to the operas
tlon of nuclear power reactora. tt 15 expected
that In most cases the detalled statement will
bhe prepared only in connection with the irst
Hicensing octlon that autbiorizes full-power
operation of the factllfty® except that such
a detatled statement will be prepared tn cone-
nection with the cohverslon of a provistonsal
operating ltcense to a futl-term license.

9. The Comminsion will transinit to the
Counctl on Environmental Quality coples of
{8) each Applicant’s Environmental Report,
(b) ecach dmft dectatled statement, {c) comn-
ments thereon recelved from Federnl, Sinte,
and local agencies and oflicials and private
organizations and indtviduals, and (d} each
detailed statement prepared pursuant W
paragraph 8. Copica of such report, draft
atatementa, comments and siatemonts will
be mado avallable to the public as provided
in this appendix and as provided in 10 CFIY
Part 9* and will accompany the application
through, and will be considered in, the Com-
misslon’s review procesaps. After each detatied
statement becomes avallable, a notice of s
avallability will be pudiished in the FrorraL
Recister, and coples will be made available
to appropriate Federal, State and local agen-
cles and State, reglonal, and metropalitan
clearipghousest To the maximum extent
practicable, no construction permil or opernt-
ing iloense in connection with which n de-
talled statement Is required by parsgraph 8
will bo fssued unti! ninety (00) days after
the draft detailed statement so required has
been circulated for comment, furnished o
the Councdl on Environmental Quality, and
made avallable to the public, and until thirty
{30) days after the final detalled statement
therefor has been made avallable to tho
Council and the public. If the fiual detailed
statement is filled within ninety (80) days
after o draft ctatement has been circulnted
for comment, furnished to the Councll and
mads avaliable to the public, the thirty {30)
day period and ninety (00) day period may
run concurrently to the extent that they
overlap. In additlon, to the maximum extent
practiceble, the inal detalled statement will
be publicly available at least thirty (30} days
befors the commencement of any related
evidentiary hearing that may be held.

10. In a proceeding for the lssuance of a
construction permit or an operating license
for & production or utilization facflity de-
scribed in paragraph 1 {n which a hearing 1a
held, the Applicant’s Environmental Report,
comments thereon, and the detalled stote-
ment will be offered In evidence, Any party
to the proceeding may take a position and
offer evidence on environmental aspects of

* This statement 1a in addition to the state-
mont prepared at the consiruction permit
stage.

*10 CPR Part 9 Implementa the Preedom
ot Information Act, section 6562 of title 6 of
the United Htates Code.
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the proposed llcensing action in accordance
with the provisions of Subpart G of 10 CFR
Part 2.

11. In n procecding for the lssuance of &
construction permit for a production or uti-
lization facility described in paragraph 1,
and In a proceeding for the issuance of an
operating llcense in which a henring is held
and matters covered by this appendlx aro
i fssue, the Atainlc Safety and Licensing
Board will (a) determine whether the ree
quirements of sectlon 102(2) (C) and (D)
of the National Environmental Policy Act
und this appendix have been complied with
in the proceeding. (bt declde any matters in
contrgversy among the parties, {¢) deter-
mine, in uncontested procecdings, whether
the NEPA review conducted by the Commis-
sion’s regulatory staff has been adequate, and
{d) independent!s constder the finy) balance
among confifeting factors contatned in the
record of the proceeding for the permit or
Hcense with a vicw to determining the ap-
propriate action to be taken.

The Atomlc Safets and Licensing Bonrd,
on the basis of {18 cunclusions on the above
mntters, shall determine whether the permit
or llcense should be granted, dented, or ap-
propriately conditfoned to protect environ-
mental values. The Atomic Safety and Li-
c~nsing Board's initinl decision will inciude
findings and conclusions which may affirm
or modify the contents of the detntled stute-
ment described in paragraph 8. To the ex-
tent thnt fudings and conclusions different
from those In the detalled statement are
reached, the detalled statement shall be
deemed modified to that extent and, as modi-
ficd, transmitted to the Council on Environ.
ment.d Quality nnd made avallable to the
pukiic pursunat to paragraph 9, If the Com-
mission of the Atomic Safety and Licensing
Appenl Bonrd, in o declslon on review of the
initinl decision, renches conclustons diffcrent
{rom the Atomlc Safety and Licensing Board
with respect to environmental aspects, the
detniled statement shall be deemed modified
to that extent and, as modified, transmitted
to the Council on Environmental Quality
and made avallable to the publlc pursuant
w parngraph 9,

12, The Atomic Safety and  Licensing
Board, during the courst of the hearing on
an application for a license to opernte 8 pro-
ductinn or utillzntion facility descrtbed in
parageaph 1, miay authorlze, pursuans to
1 5057(c), the tonding of nuclear fuel In the
reactor core and limited operstion within
the scope of §5057(c), upon compllance
with  the procedures  described  therein.
\Where any pirty to the procecding opposes
such nuthorizntionr on the bhisls of matters
covered by this appendix, the provisions ot
parngraph 11 shall apply in regard to the
Atomic Safely and Licensing Benrd's deter-
mitation of such matters, Any Ticense so
isaued will be without prejudice to subse-
aquent llcensing action which may be taken
by the Cumnussion with regard (o the en-
vironmental nspecis of the facility, and any
tteenae naued will be conditioned 1o it
vilect,

11, The Commission will incoerporate in all
aotstriction pernmits and operating licenses
for production and utilizatlon facliities de-
serihed In parageaph 1. a8 conditlon, in addi
tion to any conditiona imposed pursuant to
paragraph 11, to the effeet that the lcensee
shnll observe giuch standards and require-
menta for the protection of the environment
as nre vatldly imposed pursuant to authority
catablished under Federal and State Jaw
and as arc determined by the Comnmission to
he npplicable to the factilty that 8 subject
to the Heensing actlon {nvolved. This con-
ditlon will not apply to radiologienl efcects
sincoe radtologlcnl effects are dealt with in
other provisiona of the coustruction permit
and operating lcense.
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14. The Cummission has determiined thnt
the fullowing activities subject o matetials
llcensing may also significantlys affect the
quality of the environment: ™ (a) Licenses
for posscssion and use of apecinl nuclear ma-~
terinl for processing and fuel fabrication,
scrap recovery and conversion of uranlum
hexnfluoride; (b) licenses {or posseesicn and
use of source material for urontum miling
and production of uranlhuim hexafiuoride; and
{c) ticenses nuthorizing commercial radio
active waste diposal by land burinl. Appli-
cants for such lleenses shatl aubmit two hun-
dred (2000 coples of an Environmental Re-
port which discusses the environmental con-
siderations described in porapraphs 1-4, Ex-
cept s the context may otheorwise reguire,
procedures and mersures stmiiar to those
described In Sectlons A, B. D, and E of this
appendix will be followed in proceedings for
the tssuance of such lcenses. The procedures
and measures to be followed with respect to
muterinls ljcenses wlll, of course, reflect the
fact that, undike the Heensing of production
and utlltzation faciiities, the licensing of
matertals does noet require separate anuthoris
zatlons for construction and operativn. Ordi-
narily, therefore, there will be only uar Ap-
plicant’s Envirommnental Report required and
only one detalled statement ptepared in cone-
nection with an appllcation for a matertinls
license. I a proposed subsequent licensing
action lnvolves environmental constderations
which differ significantly from those dig-
cussed In the Environmental Report filed and
the detalled statement previously prepnred
in connection with the original Ilcensing
action, a supplementary detalled stutement
will be prepared. In o proceeding for tho is-
suance of a materials Jicense within the pur-
view of this parmmgraph where the require-
menits of paragraphs 1-9 have not as yet been
met, the activity for which the lleense is
sought may be authorized with appropriate
Iimitatlons, upon a showing that the conduct
of the activity, so limited, will not hnve a
significant, adverse Impact on the qunlity of
the environment In addition, the Commis-
sion recognizes thut there may be other cire
cumsiances where, consistent with appropri-
~ate repard for environmentad values, the cone
duct of such activities may be warranted dut«
ing the peried of the ongoing NEPA euvirone
mental revlew. Accordingly. the sctivity for
which the lcense (s sought may be authors
tzed with appropriate lmitations after cona
siderntion and  balahcing of the factors
desceiberd below: Provided, howerer, That
such actvity may not be authorized for a
perind in excess of four (4) months except
upon specifie prior approval of the Com-
misston, Such approval will be extended only
far good case shown,

FACTORS

(n) Whether 1t 18 ltkely that the aclivity
comiucied during the prospectdive review
period will give ree to o significant, adverse
jmpact on the environment; the nature and
extent of such impact, {f any, and whether
redress of any such adversa environmental
tmpact can reasonably be effected should
modtfication or termination of the license re-
sult from the ongoing NEPA environmentinl
review.

{b) Whether the nciivity conducted dur-
ing the prospeetive review period would fore-
clesse subsequent adoption of alternatives In
the conduct of the activity of the type that
could resuit from the ongoing NEPA enviton-
menial review,

{¢) The effect of delay In the conduct of
the activity upon the public {nterest. Of

1 Additional aclivities subject to materinlg
ficensing may be determined to significantly
aflect the qunlity of the environment and
thus be subject to the provisions of this para-
graph.
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primary Importance under this criterlon are
the needs to be served by the conduct of the
activity: the avallabliity of alternative
sources, if any, to meet those needs on a
timely basis: and delay costa to the licenseo
and to consumers,

Any lernse so thsued will be without prej-
udice 1o subsequent Meenstng actlon which
may be laken by the Comnussion with re-
pard to the cuvimnmental aspects of the
activity, and any lvense lsined will be con-
ditfoned Lo that eflect.

B. Procedures for revicw of ccrian Ii-
occnscs to construct or operate production or
utilization fucdities ond ocrtain licenses for
pource material, special nuclcar material and
byproduct material tsrucd (n the perivd
January 1, 1970-September 9, 1971, I

1. All holders of (a) canstruc-
tion permita or operating leenses for pro-
duction or utilization factiities of the type
described n section A1, (h) llcenses Tar pos-
aession and use of spuectal nuclear materinl
for processing and fuel fabrioation, scrap
recovery ang coenversion of uranium hexa-
fluortde. (¢} Heenses for possession and use
of source material for uranium miliihg and
production of uranlum hexafluortide, und (d)
Heenaes authorizing commercial tradionctive
waste disposnl by land burial, sued during
the period Jannarv 1, 1450—

Bepcwtes 9, 1971y shall submit,
as s00n A5 passible, but no Iater than (sixte
(60) days after Scprember 0, 1971,

T or such later date a8 may be
approved by the Commisalon upon gond cause
shown, the appropriate number of coples of
an Environmental Report as specified in see-
tlon A 1-5,

If an Fnvironmental Report had been sub-
mitted prior to the issuance of the permit
or license, a supplement ta that report, cover-
ing the matters deseribed in seetion A 1 5
to the extent not previously covered, may he
submitted In leu of a new Environmental
Report.

2. After tecelpt of any Environmental Ree
potrt or any supplement to nn Environmental
Report submitted pursuant to parageaph 1
of this sectlon, the procedures set out in
section A 6-9 will be followed, except that
comments will he requested, and must be
received, within thirty (30) dnys {rom Federal
agrncies. Stnte and local officials and inter-
ested persons on Environnietal Reporis nnd
draft detntled stnfements. If no comments
are submitted within thirty {30) days by
such agencies, officiala, or persons, 1t will be
presumed that such agenctes, officlals or per-
snna have no comments to make, The detatled
statement (or supplemental detalled state-
ment, a8 appropriate) propared by the Diree-
tor of Regulatton or his desfpnee pursuant to
section A 8 mill, on the basls of the analyses
and cvaluations deserihed thereln, include o
conclusion by the Director of Regulation or
his designee as to whether, after weighing
the environmental, economle, technteal aud
other bencfits apainst environmental costs
and considering nvallable alternatives, the
action called for 13 continuntion, modifica-
tion or termination of the permit or Heonse
or it appropriate conditioning to protect
environmental snlues.

3. The Dlrector of Regulation will, in the
onse of a construction permit for a nuclear
power 0ot test rooolor or o fuel roprocessing
plant, publish tn the ProERAL REGISTER &
nntice of hearing, fn nccordance with § 2703
nf this chapter, on NEPA environmentnd
tamnies ns defined Ln scotion A.11, which hear-
ing notioo may be included ln the notice re-
quired by perograph 2. With respect Lo oy
other permit or license for a facllity of a type
described in soction A.l, the Director of
Regulation will publish a notice In the Fro-

rrat REGISTRH, Wuich may be Included’in the
notice required by paragreph 2, providing
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thit, within thirty (30) dnys from the date
of publication of the notice, the holder of
the permit or license mey file & roquest for
& hearing and any person whose Interest may
be alfected by the procoeding may, In acourd-
ance with § 2.714 of thls chapter, Ole a peti-
tlon for lcave to intervene and request a
hearlug. In uny hearing held purcuant o this
paragraph, the provisiens of soctiona A.10
and 11 wil apply. The Commission or the
presiding Atomic Bafety and Licensing Board,
A5 ApPTOpriate, may prencribe the time within
which proooedings, or any portons thereof,
conducted pursuant to this paragroph witl bo
ocamploted.

C. Proccdures for revicwe of certain con-
struction permits for production or utiliza-
tion factlitics {ssued prior to January I, 1570,
Jor which operating licenscs or nalice of op-
portunity for hcaring on the operating license
applications have not been isanved. 1. Ench
polder of a permil to conatruct a production
or utillzation facliity of the type described
In section A.l fnsued prior to January 1, 1970,
for which neither an operating license nor a
notice of opportunity for hearing on the op-
erating license application had been issueg
prior to October 31, 1971, shall suhmit the
spproprinte number of coples of an Environ-
mental report as specificd in sections A1-4
of this appendix 8s soon s possible, but no
later than sixty (80) days after September 9,
1971, or such later date a3 moay be approved
by the Commisslon upon good cause showrn.
If an environmental report had been sub-
mitted prior to September 0, 1871, a supple-
ment to that report, covering the matters
described in sections A.1-4 to the extent not
praviously covered, may be submitted in lieu
of a new environmental report.

2. Upon receipt of an Environmental Re-
port or supplemental Edvironmental Report
submitted pursuant to paragraph I, the pro«
cedures set out in section A. 6-9 will be
followed, except that comments will be re-
quested, and must be recelved, within
thirty (30) daga from Federal agencles, State
and local officialy, and interested persons on
Environmental Reoports and draft detatled
statements. If no commenta arc sudbmitted
within thirty (30) daya by such agencles,
officlals or persons, {t will be presumed thet
guch ogencies, officials or persons have no
oomment to make. The detalled statement
(or supplemental detalled statement, as ap-
prepriate) prepared by the Director of Regu-
Jation or his designee pursunnt to sectlon
AB will, on the baals of the analyses and
evaiuations described therein, inciude a con-
clusion as to whether, after welghing the
environmontal, oconomle, technical and other
benefits against environmental costs and
considering avallable nlternatives, the action
calied for 1a the continuation, modification
or termination of the construction permit or
its appropriate conditionng to protect ene
vironmental values. Upon preparation of the
detalled statement, the Director of Regula~
tion will publtsh in the FEDraar Resisten &
notice, which may be tnoluded in the notice
required by section A9, setting forth his, or
hia doesignee's, conclusion as respects the
continuation, modification or termination
of the construction permit or ita appropriate
conditioning t¢ protect ~enviornmental

values, Tho Direotor of Reguletion will
al30 pubiish in tlLe PensmAL ReoaTen a notice,
whioch mny be included in the notioe setting
forth his or his designes’s cooclusion as re-
mpocta the ocomtinustion, modifisetion o
termination of the construction permit or its
oppropriate comditioning to protect environ-
mantal values, providing that within tatriy

{30) doys from the date of W publicatiun,
any person whose Interest may be affected by
tho proceeding may. in accordance with
§3.714 of this chapter, e a petitlon for
loave to iotervone and request s hoar-
ng. In any
hearing, the provisions of section A, 10 and 11
will apply to the extent pertinent. The Come-

‘misslon or the presiding Atomic Safetly and

Licensing Boward, as sppropriate. may pre-
seribe the time within which proceedings, or
any portions thereof, conducted pursuant to
this paragraph will be conducted.

S, The review of environmental matters
conducted {n accordance with this section C
will hot be duplicated at the operating leense
stage, absent new significant information
relevant to these motiase.

D. Procedures applicable 1o prading hear-
ings or proceedings to be notired in the near
Juture, 1, In proceedings In which henring:
are pending as of September B, 1971, or In
which a draft or finnl detutled statement of
environniental constderations prepared by
the Director of Regulntion or his designce
has been circulated prior to sald dated! in
the enee of an applicatton for a construction
permit, or ln which a notlee of opportunity
for hearing on the application has been insued
prior to October 31, 197), in the case of an
application for an operating litcense, the
presiding Atomic Safety and Licensing Board
will, if the requirements of paragraphs 1-8
of soctlon A have not ns yet been met, pro-
ceed cexpeditiously with the uspects of the
application reiated to the Commission’s
Neensing requirements under the Atomic
Energy Act pending the submission of en-
vironmental ~eports and detatied statements
as specified In section A and compliance with
other applicable requiremenits of section A.
A supplement to the environmental report,
covering the matters described in sections
A.l1-4 0 the extent not previousiy covered,
may be submitted in Heu of 8 new environ-
mental report. Upon recelpt of the supple-
mental environmental report, the procedures
set out in sections A.6-0 will be followed,
except that comments will be requested, and
must be recelved, within thirty (30) days
from Pederal agencles, State and Jocal offi-
clals, and interested persons on’ environ-
mental reports ana draft detailed statdgnents.
If no comments are submitted within thirty
(30) days by such agencles, officinls, or per-
sons, it will be presumed thst such ngencles,
offictals, or persons have no comment to
make. In any subsequent session of the hear-
ing held on the matters covered by this ap-
pendix, the provisions of gections A.10 and
11 will apply to the extent pertinent. The
Commission or the presiding Atomic Rafoty
and Licensing Board, ss' appropriate, may
prescribe the time within which the proceed-
ing, or any portion thercof. will be completed.

2. In a proceading for the lssusnce of an
oporating license where the requiremants of
paragrophs 1-0 of section A have not as yet
been met and the matter 18 pending before
an Atomic Bafely and Ldcensing Board, the
applicant may make, pursuant to $ 60.57(c),
a motion in writing for the issuance of a
license authorizing the loading of fuol In the
reactor core and limited operation within the
scopo of § 50.67(¢c). Upon a showing on the
record that the proposnd liconaing actlon
will not have a significant, adverso impact
on the quallty of the environment and upon
satisfaction of the requiremonts of § 50.67{c),
the presiding Atomic Safety end Licensing

may grant the applicant's motion, In
addition, the Commission recognizes that
there may be other circumstances where,
consistent with sppropriate regard for envi-
ronmental values, limited operntion may be
warranted during the perlod of the ongoing
NEPA environmental review. Such clreume
stancss include testing nnd verification of
plant performance and other !limited activi-
tiea where operation ecan be justified without
prejudice to the ends of environmental pro-
tectlon, Accordingly, the presiding Atomie
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Snfety and Licensing Board may, upon sitls-
facition of the requirements of § 60.57(¢).
grant n motion, pursuant Lo that section,
after conslderation ahd balsncing on the
record of the factors described beiow: Pru-
rided, hotwerer, thut operation beyond twenty
perceut (2070 ) ol full power puy ot be an-
thorized except upon specille privr suprova.
of the Cummislon,

TACTORS

(v Whether b 1y Bkely that limited sp-
erotion during the prospective review perhod
will give rise to o signditcant, sdverse 1mract
on the eavirobment; the nature and extent
of such tmpact, il any: and whether redress
of any such wiverse environmental imbact
con reagonably bo effectad shotld masditicas
tion or ternunation of the limited loense
result from the ohgoing NEPA environtnens
tal review,

(b) Whether tuntited operation duriny the
prospective review perlod would forecivie
subsequent adoption of aiteruatives in fa-
cility deslgn or operation of the type that
cotld result from the oagolne NEPA environ-
mental review.

fc}t The eflect of delay in acility opera-
tion pon the public Interest. Of primary
importance under thls critérion nre the
power hoeeds 1O Lo served by the facility: the
avallabllity of alternulive saurced !t any, o
meet those needs on & timely basis; and
delny cosls to the licensee and 1o conbuiners.

If any party, including the Wil oppuses
the request, the provistons of 1 50.57(¢) will
apply with respect to the resolution of the
objeciions of such party angd the making uf
findings required by § 50.57(c) and this para-
graph. The Commission or the presldiog
Atomlic Safety and Licensinp Board, as nppro-
priate, may prescribe the time within which
the proceeding, or nny portion therevof, wiil
he compleied. Any licenss so {ssued will be
without prejudice to subsequient llcenhsing
action which may be taken by the Commin-
sion  with regard to the environmentnl

wpects of the facllity, nnd any lcense tssued
vill be conditioned to that effect.

3. This parsgraph applies to proceedings
on an application for an operating licenne
for which a notice of opportunity for hear-
ing was tssued prior to October 31, 1971, und
no hearing has been requested. In such pro-
ceedings an environmental report ot a aupple-
ment to the environmental report, covering
the uintters deseribed in sections Al-4 (o
the extent not previoualy covered, shall be
submitted, Upon receipt of the supplementnl
environmental report, the pracedures oet out
In gections AG-9 will be followed, except
that comments will be requested, nud must
be recelved, within thirty (30) days from
Federal agencies, S8tate and loeal officimds. and
interested persons on environmental reporta
and draft detalled statements. If no com-
ments are submitled within thirty (30) dnye
by such agenctes, ofiicials, or persons, 1t will
be presumed thnt such agencles. oilirigls, or
persons have no comment to make,

In ockittion ¢o the pertinant pro-
vistons of paragrephs 1-0 of soction A, the
provisions of sectdon BI Wil bes fob
lowed. :If in such proceedings, tho require-
monta of paragraphs 1-8 of ~ectlon A huve
not na yet heen met, the Commlission may
fssue & license authorlzing tho loading ot
fuel In the reactor core and limited opieration
within the scope of §50.57(c). upon a show-
ing that such licensing action will not bave
a slgnilicant, adverse impact on the quality
of the environment and upon tnaking tho
appropriate indings on the matters gpecified
in § 50.57(a). In addition, the Commisalon
recognires that there may bhe other circutn-
stances where, consistent with appropriste
regard for environmental valites, limited
oporation may be warranted during the po-
riod of the onguing NEPA eavironmental re-
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view. Such elrcumstances finciude testing
and vertification of plant performance and
other limited activitles where operation can
be Justified without prejudice to the ends of
environmental protection. Accordiagly, the
Commission may lssue o license for limited
peration after consideration and balancing
of the factors described i paragraph 2, of
this section and upon making the appro-
priate findings on the matters specificd in
§ 50.57(a): Provided, howcrer, That opera-
tion beyond twenty percent (207.) of full
power will not be authortzed except in emer-
gency situations or other situastions where
the public interest so requires, Any license
§0 lssued will be without prejudice to sub-
sequent licensing actlon swhich may be taken
by the Commlssion with regard to the en-
vironmental aspects of the facllity, and any
license fssued will be conditioned to that
eflect.

b Considceratfon of suspension of ccrigin
permats and licenses pending NEPA Enciron-
mental Rerview,

1. In regard to (a) procecdings sutiject (o
Section B other than those in which o hear-
tng on an operating liccnse applicaspon has
commenced, (b) proceedings subject to sce-
tion C {nvolving nuclear power reactors and
testing facllitles,® and (¢) proceediugs in
which the Commission estimates thay con-

_struction under a permit will not be com-
‘pleted by January 1, 1973, the Commission
will counsider and determine, in occardance
with the provisions of paragraphs 3 and 4
of thls sectlon E, whether the permit or -
cense should be suspended, in whole or In
part, pending completion of the NRPA envi-
ronipential reviaw speclfied in thoea sections.

2. In making the deiermination calied for
in parspraph 1. the Commission will cons
sider aud balance the following faclors:

{n) Whether {t 1z {ikely thnt continued
construction or operation during the pro-
Epective review pertod will give rise to a8
signifieant adverse Lnpact on the environ-
ment; the nature and extent of such ‘me-
pact, i any: and whether redruss of any such
adverso environmental impact can reasonably
be eflected should modification, suspeasion
or termination of the pernutl or license re-

sult from the ongoing NEPA environmental :

review.

(b) Whether continued constructicn or
oporation during the prospective review pee
riod would foreclose subsequent ndoption of
olternatives in {acility desigh or opemtion of
the typs that could result from the ongoling
NEPA environmental review,

nIn procecdings In which an applicant's
envitonmental report, rather than a draft
detatled statoment, was clreuilated by the
Commission, that environmental report shall
be deemed a draft detnlled statement for the
purposes of this paragraph,

D Puel reprocessing plants bave heen ex-
cluded alnce only one such plant 1s subject to
section C and [ts construction i3 complete,
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{¢) The effect of delay In focllity con-
struction or operatlion upon the publie in-
terest. Of primary tmportonce under this
criterlon are the power necds to be served
by the facility: the avallability of alternas
tive sources, Hf any, to meet those needs on
a timely basis; and delay costs to the N
censce and Lo consumers.

3. Each holder of a permit or lleense nub-
ject to parngraph 1 of this section E shall
furnish to tho Commission, before 40 doys
after September 9, 1971 or such later date
a8 may be approved by the Commission upon
good cause shown, b written statement of any
reasons, with pupporting foctual submission,
why, witn referenco to the criteria in para-
graph 2, the permit or license should not be
suspended, in whole or in part, pendlng com-
pletion of the NEPA environmentasl review
specified 1n sections B, C, or D. Buch docu-

" ments will be publicly avaliable and any

interested person may submit commenta
thereon to the Commission.

4. The Commission will thereafter deter-
mine whether the permit or license aball be
suspended pending NEPA environmental re-
view and will publiah that determination
in the Pxoerat Rrcisres. A public announce-
ment oI thot determination will also be
made.

(a) If tha Commission determines that
the permit or license shall be suspended, an
order to show causo pursuant to §2.202 of
this chapter shall be served upon the U
censeo a.rgl the provisions of that section
foliowed)

(b) Any person whose interest may be
affected by the proceeding, other than the
Ucensee, may file a request for a hearing
within thirty {(30) days sfter publication
ot the Commission’s determination on this
matiter fn the Froxual RrcisTeR. Such re-
quest shall set forth the matiers, with ref-
erence to the criteria set out in paragraph
2, alleged to warrant & suspension determi-
nation other than that made by the Com-
mission, and shall set forth the factusl basls
for the request. If the Commission deter-
mines that the matters stated in such re-
quest warrant & hearing, a notice of hesre
ing will be published in the Prrmman
RxcraTRs.

{¢) The Commission or the presiding
Atomle Safely and Licensing Board, 83 ap-
propriatc, may presceibe the time within
which & procecding, or uny portton thereof,
conductied pursunnt to thls parsgraph shalt
be -completed.

‘310 CPR 2303 among other things, pro-
vides for institution of A proceeding to mod-
ify, suspond, or revoke a license by lssuanoe
of an order t0 show cause and provides an

opportunity for heartng,
K9
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FEDERAL REGISTER, VOL. 36, NO. 175w

THURSDAY, SEPTEMBER 9, 1971

Title 10—ATOMIC ENERGY

Chapter 1—Atomic Energy
Commission

PART S50—LICENSING OF PRODUC-
TION" AND UTILIZATION FACILITIES

Implementation of National
énvironmental Policy Act of 1969

On July 23, 1871, the U.S. Court of
Appeals for the District of Columbia
Circuit rendered its decision in Calvert
Clffs’ Coordinating Committee, Inc.,
et al. v. United States Atomic Energy
Commission, et al, Nos. 24,839 and 24,871,
holding that Atomic Energy Commission
regulations for the implementation of
the National Environmenta] Policy Act
of 1969 (NEPA) in AEC licensing pro-
ceedings did not comply in several speci-
fied respects with the dictates ot that
Act, and remanding the proceedings to
the Commission for rule making con-
sistent with the Court’s opinion.

Revised Appendix D set forth below
is an interim statement of Commission
policy and procedure for the implemen-
tation of NEPA in accordance with the
declsion of the Court of Appeals.

The effect of the revised regulations
will be to make the Atomic Energy Oom-
mission directly responsible for evalu-
ating the total environmental impact,
including thermal effects, of ndclear
power plants, and for assessing this im«
pact in terms of the avallable alterna-
tives and the need for electric power.

The Commiasion intends to be respon-
sive to the conservation and environ-

mental concerns of the public. At the
same time the Commission is also exam-
ining steps that can be taken to reconcile
n proper regard for the environment
with the necessity for meeting the Na-
tion’s growing requirements for clectric
power on a timely basis.

The procedures In Appendix D apply
to licensing proceedings far nucleur
power reactors; testing facilitles: fuel
reprocessing plants; and other produc-
tion and utilization facilities whose
construction or operation may be deter-
mined by the Commission to have a sjv-
nificant impact on the environment. The
procedures also apply to proceedings in-
volving certain specified activities sub-
Ject to materials lcensing.

Revised Appendix D s divided Into
five sections. Section A deals with the
basic procedures for implementing
NEPA. including an identification of the
information required of applicants, the
circulation of environmental reports and
detalled statements for comment, and
the role of Atomic Safety and Licensing
Boards in the environmental review
process.

Secction B deals with procedures ap-
plicable to the specified facility and ma-
terials licenses issued during the period
from January 1, 1870, the date of enact-
ment of NEPA, to the elfective date of
this revision.

Section C deals with the procedures
applicable to oconstruction permits for

~ the specified facilities fssued prior to

January 1, 1970, for which operating
licenses have not been Issuted,

Section D deals with the procedures
applicable to pending hearings and hear-
ings to be conducted in the near future.
It makes provision for NEPA review and
hearing opportunity on NEPA matters
following such review and also provides
for possible auhorization of fuel loading
and limited operation of nuclear power
reactors, conslstent with appropriate re-
gard for environmental values, during
the period of ongoing NEPA environ-
mental review. Operation beyond twenty
percent (20%) af full power would re-
quire the specific prior approval of the
Commission and would not be authorized
except in emergency situations or other
situations where the public {nterest so
requires. (Counterpart provisions for
certain materials licensing actions are
contained In section A)

Section E sets forth the factors which
will be considered by the Commission in
determining whether to suspend, pend-
ing the required NEPA environmental
review, permits or licenses of the speci-
fled types tssued during the period from
January 1, 1970, and the effective date
of this revision and construction permits
for the specified facilities issued prior to
January 1, 1970, for which operating
licenses have not been issued.

Sections B, C, and D provide that the
Commission or the presiding Atomic
Safety and Licensing Board, as appro-
priate, may prescribe the times within
which the proceedings subject to those
sections will be completed. These provi-
sions are in keeping with the Commis-
sion's continuing objective of minimiz-
ing undue delay in the conduct of its
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licensing procecdings. They would not
impinge upon the basic requirements for
a fair and orderly hearing on the NEPA
issues.

Because the revision of Appendix D
which follows Is necessary Lo comply with
Court of Appeals’ decision in the Calvert
Clifls case, the Commission has found
that good cause exisls for onmutting no-
tice of proposed rule making and publc
procedure thereon as unnecessary and
impracticable and for muaking the revi-
sion effective upon publication in the
Feverat Recister without the customary
30-day notice.

Accordingly, pursuant to the Nutional
Environmental Policy Acl of 1969, the
Atomic Energy Act of 1954, as amended,
and sections 552 and 553 of title 5 of the
United States Code, the f{ollowing re-
vision of Appendix D of 16 CHR Part 50 is
published as @ document subject (o
codification, to he effective upon publi-
cation in the FEvErAL REGISTER (9-9-71).

The Commisston invites all interested
perzons who desire to submit written
comments or sugpestions for considern-
tion in connection with the revision to
send them to the Sccretary of the Com-
mission. U.S. Atomic Energy Commission,
Washington, D.C. 20545, Attention:
Chief. Public Proceedines Branch, within
60 days after publication of this notice
in the Froerar Recistea. Consideration
will be given to such submission with the
view o possible further amendments.
Copies of comments received by the
Commission may be examined ut the
Commission’s Public Document Room,
1717 H Strect NW.,, Washington. DC.

Appendix D {5 revised to read as
follows;
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FEDERAL REGISTER, VOL. 36, NO, 190—

THURSDAY, SEPTEMBER 30, 1971

Title 10—ATOMIC ENERGY

Chopter l—Alomic Encrgy
Commission

PART S0--LICENSING OF PRODYC-
TION AND UTILIZATION FACILITIES

Implementation of the National
Environmental Policy Act of 19469

On September 9, 1971, the Atomic
Enersy Commission published in the
Frograt REGISTER 1306 F.R, 18071 a revi-
sion of Appendix D of ity regulation in
10 CFRR Part 50, effective on publication.
Revised Appendix D as published is an
interim statement of Commission policy
and procedure for the implementntion
of the National Environmental Policy
Act of 1969 «{NEPA) in accordance with
the decision of the US. Court of Appeals
for the District of Columbia Circuit in
Calvert Clifls’ Coordinating Committee,
nc., et al. v. United States Atomic
Eneryy Commission. et al., Nos. 24.839
and 24,871, The procedures in Appendix
D) apply to licensing procecdin~s for nu-
clear power rcactors; testing facilities:
fuel reprocessing plants; and other pro-
duction and utilization facilities whose
construction or operation may be deter-
mined by the Commission to have a sig-
nificant impact on the environment. The
procedures ulso apply to proceedings in-
volving certain specified activities subject
to materials deensing.

Revised Appendix D is divided into five
scetions. Section A deals with the basic
procedures for implementing NEPA,
whue sections B, C. and D deal with pro-
cedures applicable to certaln categorics
of permits or licenses already issued or
for which applications are pending. Sce-
tion E defines the categories of proceed-
ings in which the Commission witl con-
sider and determine whether o permit
or license already issued should be sus-
pended pending completion of the NEPA
cnvironmental review and sets out the
factors to be considered by the Commis-
ston in making its determinations.

The Commission has adopted the
amendments (o revised Appendix D
which foliow o carrect revised Appendix
D and clarify the intent of the Commls-
stot: with respect Lo proceedings subject
to sections C, D, and E,

Appendix D of 10 CFR Part 50 (Continued)

Scction C. Procedures for revicw of
certain construction permils jor produc-
tion or utilization facilities issucd prior
1o Jaruary 1, 1870, jor whAich opcrating
licenses hare not deen issucd, has beeh
amended_ to cover such permits issued
prior to January 1, 1970 {or fucilitics for
which neither an operating license nor
o notice of opportunity for hearing on
the operating license had been issued
prior Lo Seplember 9, 1871 tthe effeclive
date of revised Appendix D). The exclu-
sion of holders of coustruction permits
subject Lo section D, which is applicable
to proceedings in which hearings were
pending as of September 9, 1971, or in
which a draft or final detailed statement
of environmental considerations had
been cireulated prior to that date. has
been deleted. This has the effect of mak-
ing proceedings such as the Calvert Cliffs
nproceeding, Dockets Nos. 50-317 and 50-
318, subject to sections € and E, as the
Commission originatly intended.

In section D.l. a fooluote has been
added o provide thnt in proceedings in
which an apphicant’s environinental re-
port, rather thian a draft detailed state-
ment, was citcuiated by the Commission
that  environmental report shall be
deemed 3 draft detailed statement for
the purposes of that paragraph.

Section E. which presently applies to
procecdings subject to sections B and C.
has heen amendad to apply to () pro-
ceeclings subject to section B other than
those in whjich & hearing on an operating
license application has commenced, (b}
proceedings subject to seetion C involving
nuclear power reactors and testing foacil-
ities, and f¢¢) proceedings in which the
Commission estimates that construction
under a permit will not be completed by
January 1, 1972, This amendment will
exclude one fuel reprocessing plant from
considcration of suspension pending
comnletion of NEPA environmental re-
view. Since that plant has already been
completed, and will be subject to section
C procedures before the Issuance of an
operating license will be considered, no
useful purpose would be served by sus-
pension of the construction permit. The
amendment will, on the other hand, sub-
ject to consideration of suspension, in
addition to cases inveolving nuclear power
reactors and testing faclities for which
construction permits were issued prior to
January 1. 1970, for which operating li-
censes or notice of opportunity for hear-
ing on the operating license application
have not been issued proceedings in
which the Commission estimates that
construction will not be completed by
January 1, 1972, even though a notice of
opportunity for hearing on the operating
license application or a draft or final de-
talled statement of environmental con-
siderations has becn lssued.

Because these amendments reinte
solely to correction and clarification, the
Commisston has found that good cnuse
exists for omitting notice of proposed rule
makine and public procedure thereon as
unnecessary. The Commission has also
found that since the amendmeants correct
and ciarify previous amendments which
have already hecome effective, good cause

9l

exists for making the amendments effec-
tive without the custontary 30-day notice.

Acrardingly, pursuant to the Nutional
Environmental Polley Act of 1969, the
Atomic Encrgy Act of 1854, as amended,
ungi sections 582 nnd 553 of Title 5 of the
United States Code. the following amend-
ments to Title 10, Chapter 1, Code of
Federal Regulntions, Part 50, are pub-
tished s o docwment subject to codifica- -
tion to be effective upon publication in
the Feoeral Reci1sTer. (9-30-71) ¢

1 In Appendix D, the phrase “effective
(l:ue_ of this amended Appendix D™ in
sections B and D is changed to read
“Suplember 9. 19717 where it appears,
C 20 Section C.1. of Appendix D s
imended to read as follows:

3. Afoothote 11 is added to section DU
of Appendix D following the word “date”
to rtead as follows:

4. Sections E.1. and E.3. of Appendix D
dre ameuded to read as follows:
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FEDERAL REGISTER, VOL 36, NO. 218

TJHURSDAY, NOVEMBER 11, 1971

Title 10—ATOMIC ENERGY

Chapter I—Atomic Energy
Commission

PART 50—LICENSING OF PRODUC-
‘TION AND UTILIZATION FACILITIES

Implementation of the Nationa!
Environmental Policy Act of 1969

On September 9, 1971, the Atomic En-
ergy Commlssion published in the Fzp-
ERAL RecisTER (36 F.R. 18071) a revision
of Appendix D of its regulation in 10 CFR
Part 50, effective on publication, Revised
Appendix D as published is an interim
statement of Commission policy and pro-
cedure for the implementation of the
National Environmental Policy Act of
1969 (NEPA) in accordance with the de-
clsion of the U.S. Court of Appeals for
the District of Columbia Circuit in “Cal-
vert Cliffs’ Coordinating Committee, Inc,,
et al. v. United States Atomlic Energy
Commission, et al.,” Nos. 24,839 and
24,871, The procedures in Appendix D
apply to licensing proceedings for nu-
clear power reactors; testing facilities;
1uel reprocessing plants; and other pro-
duction and utilization facilities whose
construction or operation may be deter-
mined by the Commission to have a slg-
nificant impaoct on the environment. The
procedures also apply to proceedings in-
volving certain specifled activities sub-
Ject to materials licensing.

The Commission adopted certain minor
smendments to revised Appendix D, pub-
lished in the FEpERAL REGISTER On Sep-
tember 30, 1871.

The Commission- has adopted addl-
tional amendments to revised Appendlx
D that clarify the intent of the Commis-
sion with respect to proceedings subject
to section D.

In section 4, Procedures Applicable to
Pending Hem-ings or Proceedings to be
Noticed in the Near Future, paragraph 1
has been amended to mskd 2e :ht;a ptrovi-
sions of paregraphs 1 and 2 o 56C-
tion applicable to proceedings in whick
hearings are pending as of September 9,
1871, or in which a draft or final detailed
statement of environmental considera-
tions prepared by the Director of Regula~
tion or his degignee has been circulated

Appendix D of 10 CFR Part 50 (Continued)

prior to safd date, in the case of an ap-
plication {or a coustruction permit, or in
which a notice of opportunity for hearing
on the application has been issuea prior
to October 31, 1971, in the case of an
opplication for an operating lcense, A
conforming amendment has been made
to section C.1 of Appendix D,

Paragraph 3 of section D of Appendix
D has been amended to make clear that,
In cases where a notlice of opportunity
for hearing on an operating license ap-
plication was issued prior to October 31,
1871, and no hearing has been requested,
the environmental review procedures sct
out in section A of Appendix D will,
with respect to such proceedings, be sub-
Ject to the limitation that comments will
be requested, and must be received,
within 30 days from Federal- agencles,
State and Jocal officials and interested
persons on environmental reports -and
draft detailed statements. This change
conforms paragraph 3 of section D to
parograph 1 of section D In this respect.

Because these amendments relate
solely to correction and clarification, the
Commission has found that good cause
exists for omitting notice of proposed
rule making and public procedure
thereon as unnecessary. The Commission
has also found that since the amend-
ments correct and clarlfy previous
amendments which have already become
effective, good cause exists for making
the amendments effective without the
customary 30 day notice.

Accordingly, pursuant to the National
Environmental Policy Act of 1969, the
Alvomic Energy Act of 1854, as amended,
and sections 552 and 553 of title 5 of the
United States Code, the following amend-
ments (o Title 10, Chapter X, Code of
Federal Regulations, Part 50, are pub-
lished as a document subject to codifica-
tion to be eflective upon publication in
the Feperatl REGISTER (11-11-71),

In Appendix D, sections C.1, D.1, und
D.3 are amended to read as follows;

(Sec. 102, 83 Stat. 853; secs. 3. 181: 08 Stat.
9232, 948. rs amended; 42 U.S.C. 2013, 2201)

Dated at Germantown, Md., this 28th
day of Octuber 1971.

For the Atomic Energy Commission.

W. B. McCoor,
Secretary of the Commission.

{FR Doc.71-16469 Filed 11-10-71:8:48 am]

FEDERAL REGISTER, VOL. 36, N7, 747—

THURSDAY, DECEMBER 16, 1921

PART 50—LICENSING OF PRODUC-
TION AND UTILIZATION FACILITIES

Implementations of the National En-
vironmental Policy Act of 1969;
Correction
On November 11, 1971, F.R, Doc. 71~

16469, amending Appendix D of 10 CFR

Part 50, was published in the Pepkrat

REGISTER at page 21579. The following

correction is made to the amendments to

10 CFR Part 50, Appendix D
In paragraph 3 in the second column

on page 21580, the reference to “§ 50.67

ta)" in the 30th line should read

“§$50.57¢ch.”

(Sec. 161, 68 Stat. 848; 42 U.S.C. 2201)

Dated at Washington D.C., this 9th

day of December 1971,

For the Atomlc Energy Commission,

W. B. McCoot,
Secretary of the Commission.

| FR Doc.71-18402 Filed 12-16-71:8:51 nm ]
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FEDERAL REGISTER, VOL 36, NO. 218—

THURSDAY, NOVEMBER 11, 1971

Title 10—ATOMIC ENERGY

Chapter I-—Alomic Energy
Commission

PART 50—LICENSING OF PRODUC-
TION AND UTILIZATION FACILITIES

Implementation of the National
Environmental Policy Act of 1969

On September 9, 1971, the Atomic En-
ergy Commission published in the Frp~
ERAL REGISTER (36 F.R. 18071) a revision
of Appendix D of its regulation in 10 CFR
Part 50, effective on publication. Revised
Appendix D as published is an interim
statement of Commission policy and pro-
cedure for the implementation of the
National Environmental Policy Act of
19689 (NEPA) in accordance with the de-
cision of the U.S. Court of Appeals for
the District of Columbia Circuit in *Cal-
vert Cliffs’ Coordinating Committee, Inc.,
et al. v. United States Atomic Energy
Commission, et al.,” Nos. 24,839 and
24,871, The procedures in Appendix D
apply to licensing proceedings for nu-
clear power reactors; testing facilities;
fuel reprocessing plants; and other pro.
duction and utilization facllities whose
construction or operation may be deter-
mined by the Commission to have a sig
nificant impact on the environment. The
procedures also apply to proceedings in-
volving certain specified activities sub-
ject to materials licensing.

The Commission adopted certain minor
amendments to revised Appendix D, pub-
lished In the Frpzaal REGISTER on Sep-
tember 30, 1871

The Commission- has sdopted addi-
tional amendments to revised Appendix
D that clarify the intent of the Commis-
sion with respect to proceedings subject
to section D.

In section 4, Procedures Applicable to
Pending Hearings or Proceedings to be
Noticed in the Near Future, paragraph 1
has been amended to make the provi-
slons of paragraphs 1 and 2 of that sec-
tion applicable to proceedings in whick
hearings are pending as of Sepbember 9,
1871, or in which a draft or final detailed
statement of environmental considern-
tions prepared by the Director of Regula-
tion or his designee has been circulated

Appendix D of 10 CFR Part 50 (Continued)

prior to sald date, in the case of an ap-
plication for 8 coustruction permit, or in
which a notice of opportunity for hearing
on the application has been issuea prior
to October 31, 1971, in the case of au
application for an operating leense. A
conforming amendment has been macde
to section C.1 of Appendix D.

Paragraph 3 of section D of Appendix
D has been amended to make clear that,
in cases where a notice of opportunity
for hearing on an operating license ap-
plication was Issued prior to October 31,
1971, and no hearing has been requested,
the environmental review procedures set
out in section A of Appendix D, will,
with respect Lo such proceedings, be sub-
Ject to the limitation that comments will
be requested, and must be received,
within 30 days from Federal agencles,
State and local officlals and interested
persons on environmental reports -and
draft detailed statements. This change
conforms paragroph 3 of section D to
parasgraph 1 of section D in this respect.

Because these amendments relate
solely to correction and clarification, the
Commission has found that good cause
exists for omitting notice of proposed
rule making and publie procedure
thereon as unnecessary. The Commission
has also found that since the amend-
ments correct and clarify previous
amendments which have already become
effective, good cause exists for making
the amendments effective without the
customary 30 day notice.

Accordingly, pursuant to the National
Environmental Policy Act of 1969, the
Aomic Energy Act of 1954, as amended,
and sections 552 and 553 of title 5 of the
United States Code, the following amend-
ments to Title 310, Chapter I, Code of
Federal Regulations, Part 50, are pub-
lished as a document subject to codifica-
tion to be eflective upon publication in
the Feorrat REGISTER (11-11-71).

In Appendix D, sections C.1, D.1, and
D.3 are amended to read as follows:

(Sec. 102, 89 Stat. 863; sces. 3, 1681; 68 Btat.
p22, 948. as amended; 42 US.C. 2013, 2201)

Dated at Germantown, Md., this 29th
day of October 1971,

For the Atomic Energy Commission.

W. B. McCooL.
Secretary of the Commission.

[FR Doc.71-18489 Filed 11-10-71:8:48 am]

FEDERAL REGISTER, VOL. 16, N/-. 242—

THURSDAY, DECEMBER 16, 1971

PART 50—LICENSING OF PRODUC-
TION AND UTILIZATION FACIUTIES

Impleméntations of the National En-
vironmental Policy Act of 1949;
Correction

Oon November 11, 1871, F.R. Doc. 71~
16469. amending Appendix D of 10 CFR

- Part 50, was published in the Peberat

ReatsTER ot page 21579, The following
correction {s mude to the amendments to
10 CFR Part 50, Appendix D:

In paragraph 3 in the second column
on page 21580, the reference to “$ 50.567
ta}” in the 30th line showld read
“§ 50.57(¢c).”

(Sce. 1G1, 68 Stat. 948; 42 US.C. 2201)

Dated at Washington D.C., this 90th

day of December 1971.

For the Atomlic Energy Commuission.

W. B. McCoot,
Secretary of the Commission.

[FR Doc.71-18402 Filed 13-15-71:8:51 nm}
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FEDERAL atoisTe, vor a7, wo, 13

THURSDAY, JAMUARY 2¢, 1972

Title 10-—ATOMIC ENERGY

Chapter l—Atomic Energy
Commission

PART 50—LICENSING OF PRODUC-
TION AND UTILIZATION FACILITIES

Implementation of the National
Environmento! Policy Act of 1969

O1. . September 9, 1971, the Atomic
Energ; Commission published in the
Froeral RrxaisTeR (368 R, 18071) a revi-
slon of sippendix D of its regulation in
10 CFR Part 60, effective on publication.
Revised Appendix D as published is an
ntertm statement of Commission policy
and procedure for the implementation
of the National Environmental Policy
Act of 1969 (NEPA) In socordance with
the decision of the U.8. Court of Appeals
for the District of Columbla Circuit in
“Calvert Cliffs’ Coordinating Committee,
Inc., et al. v. United Btates Atomic
Energy Commission, et al.”, Nos. 24,838
and 24,871. The procedures in Appendix
D apply to licensing proceedings ror
nuclear power reactors; testing facilities;
fuel reprocessing plants; and other pro-
duction and wtilization facilities whose
construction or operation may be deter-
mined by the Commission to have ‘a
gignificant impact on the environment.
The procedures also apply to proceedings
involving certaln specified activities
subject to materials licensing.

Appendix D of 10 CFR Part 50 (Continued)

‘The Commission adopted certain minor
amendments to revised Appendix D, pub-
lished in the FrorraL REGISTER on 8Sep-
tember 30, 1971, and November 11, 1971,

The Comumlssion has adopted addi-
tional amendments to revised Appendix
D relating to the procedures for publish-
ing notices of hearing or opportunity for
hearing with respect to proceedings sub-
fect to sections B, C, and D.

Those sections deal respectively witn
orocedures applicable to certain {ncility
and materials licenses issued during the
perfod from January 1, 1970, the date
of enactment of NEPA, to Sejtember 8.
1971, with the procedures applicable to
construction permits for certain facilites
issued prior to January 1, 1970, for which
operating lcenses or notice of oppor-

‘tunity for hearing on operating license

applications have not been issued, and
with procedures applicable to pending
hearings and hearifigs to be noticed in
the near future,

Under section B, section C, and section
D.3 presently in effect, notices of hearing
or opportunity for hearing in the -
censing proceedings subject to those sec-
tions could not be published until the
final detalled statement or supplemental
detalled statement had been prepared by
the Commission’s Director of Regulation

" or his designec. The basic procedures for

implementing NEPA in section A of Ap-
pendix D, on the other hand, contain no
such restriction. Furthermore, the re-
striction {s inconsistent with the Com-
mission’s practice of giving early notlce
of hearing or opportunity for hearing
in facllity licensing cases—before com-
pletion of the reviews of the application
by the AEC staff and the Advisory Com-
mittee on Reactor Safeguards. That
practice resuits in extra time between
the sdmission of intervening parties and
the beginning of the hearing, thus af-
fording a longer period for the prepara-
tion of intervenors’' cases and avoiding
unnecessary delays. Accordingly, the
amendments which follow permit, but do
not require, the Commission to issue no-
tices of hearing or opportunity for hear-
tng, as appropriate, for the consideration
of NEPA environmental issues in such
proceedings, before the final detalled
statement has been prepared.

Pursuant to the National Environmen-
tal Policy Act of 1965, the Atomic Energy

-Act of 1954, as amended, and sections 5§52

and §53 of title 5 of the United States
Code; the following amendments to Title
10, Chapter 1, Code of Federal Regula-
tions, Part 50, are published as a docu-
ment subject to codification to be effec-
tive upon publication in t.he FxoEaat
RxoISTER.

In Appendix D, the sixtn sentence In
section C.2 is deleted, and section B.3, the
fifth sentence in section C.2 and the fifth
sentence in section D.3 are amended to
read as follows:
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FEDERAL REGISTER, VOL 37, NO, 94—
SATURDAY, MAY 13, 1972

Title 10—ATOMIC ENERGY

Chapter I—Atomic Ener'gy
- Commission
PART 50—LICENSING OF PRODUC-
TION AND UTILIZATION FACILITIES
Implementation of National
Environmental Policy Act of 19469

On September 9, 1971, the Atomlic En-
ergy Commission published in the Fep-

ERAL REGISTER (36 F.R. 18071) a revision
of Appendix D of its regulation in 10 CFR
Part 50, effective on publication, Revised
Appendix D as published is an interim
statement of Commission policy and pro-
cedure for the implementation of the
National Environmental Policy Act of
19688 (NEPA) in light of the decision of
the U.8. Court of Appeals for the District
of Columbls Circuit in Calvert Clffs
Coordinating Committee, Inc, et al. v,
United States Atomic Energy Commis-
sion, et al, Nos. 24.839 and 24,871, The
procedures in Appendix D apply to li-
censing proceedings for nuclear power
reactors; testing facilitles; fuel reproc-
essing plants; and other production and
utilization facilities whose construction
or operation may be determined by the
Commission to have a significant impact
on the environment. The procedures also

- apply to proceedings involving certain

specified nctivities subject to materlals
licensing.

Paragraph 13 of section A of Appen-

‘dix D of Part 50 provides that:

The Commission will incorporate in all cone
struction permits and operating licenses for
production and utilization facllitles de-
scribed In parngraph 1, a condlition, 1n addi-
tion to any conditions imposed pursunnt to
paragraph 11, to the effect that the licensee
shall cbserve such standards and requirel
mentas for the protection of the environment
as are valldly imposed pursuant to authority
ecstablished under Federal and State law and
as are determined by the Commission {0 be
applicable to the facility that is subject to
the licensing actlon involved. This condition
will not apply to radioclogical effects since
ruodlological effecta are dealt with in other
provisions of the construction permit and
operating Hcense. .

Because this amendment relates solely
to elimination of an obsolete require-
ment, the Commission has found that
good cause ¢xists for omitting notice of
proposed rule making and public proce-
dure thereon as unnecessary and for
making the amendment effective with-
out the customary 30-day notlce.

Accordingly, pursuant to the National
Environmental Policy Act of 1868, the
Atomic Encrgy Act of 1954, as amended,
and sections 652 and 553 of title 5 of the
United . States Code, the following
amendment to Title 10, Chapter 1, Code
of Federal Regulations, Part 50, is pub-
lished as o decument subject to codifi-
cation to be effective upon publication
in the Peoenal ReGISTER (5-13-T2),

In Appendix D, parngraph 13 of sec-
tion A is revoked.

(8ecc. 102, 83 Siat. 853; sces. 3, 161: 68 Stnt.
922, 048, us amended; 42 UL.C. 2013, 3201)

Dated at Germantown, Md., this 8th
day of May 1872,
For the Atomle Energy Commission.
. W. B. McCoor,
Secrelary of the Commiission.,
| FR Doc.72-1344 Flied 5-12-72;8:51 am)

The central premise of Appendix D -

prior to its revision in light of the earlier
referenced Calvert Cliffs’ decision, was
the concept that the preservation of en-
vironmental values could best be ac-
complished through the establishment of
environmental quality standards and re-
quirements by appropriate Federal,
Btate, and regional agencies huving re-
sponsibility for environmental protec-
tion. The condition referred to was an
aspect of NEPA implementation by the
Commission reflecting that concept.
Bince the decislon in the Calvert Cliffs’
case, the Commission, in compliance
with the mandate of the Court of Ap-
peals, hag revised {ts NEPA regulations
to provide for an independent review of
the environmental impact of the matiers
covered by such standards and require-
ments. Accordingly, the condition no
longer serves the purpose intended. Any
license conditions resulting from the
Commission’s independent review will be
tatlored to the particular facllity. The
Commission has, therefore, revoked
paragraph 13 of sectlon A of Appendix
D of Part 50 since it is no longer neces-
sary or appropriate. This amendment
does not, of course, relieve holders of
AEC licenses of any obligation which
they otherwise have in regard to appli-
cable standards and requirements im-
posed by other agencles under Federal
or State law,

94




Appendix 1.

FEDERAL REGISTER, VOL. 37, NO. 96—
WEDNESDAY, MAY 17, 1972

- Title 10—ATOMIC ENERGY

Chapter |~—Atomic Energy
Commission

PART 50-LICENSING OF PRODUC-
TION AND UTILIZATION FACILITIES

Implementation of the National
Environmental Policy Act of 1969

‘The Atomic Energy Commission has
adopted an amendment to Appendix D
of 10 CFR Part 50, an Interim statement
of Commission policy and procedure for
the implementation of the National En-
vironmental Policy Act of 1869 (NEPA)
in accordance with the decision of the
U.8. Court of Appeals for the District
of Columbia Circudt in Calvert Cliffs’ Co-
ordinating Committee, Ihc.,, et al. v
United States Atomlc Energy Commis-
sion, et al,, Nos, 24,839 and 24,871. The
procedures in Appendix D apply to li-
censing proceedings for nuclear reac-
tors; testing facllitles; fuel reprocessing
plants; and other production and utiliza-
tion facilitles whose construction or op-
eration may be determined by the Com-
misslon to have a significant impact on
the environment. The procedures also
apply to proceedings involving certaln
specified activities subject to materials
licensing. ]

In Appendix D, the last sentence of
paragraph A.9 provides that, to the max-
imum extent practicable; the final de-
tailed statement required by NEPA will
be publicly avallable at least thirty (30)
days before the commencement of any re-
lated evidentiary hearing that may be
held. In contrast, the guidelines of the
Council on Environmental Quality
(CEQ), In paragraph 10(e) of 1ts
“Guidelines on Statements on Proposed
Federal Actions Affecting the Environ-
ment” published April 23, 1971 (36 F.R.
7124), provide that the draft environ-
mental statement should be publicly
avallable at least fifteen (15) days prior
to the time of any relevant hearing.
The sentence in paragraph A.8 of Ap-
pendix D has been amended to conform

Appendix D of 10 CFR Part 50 {(Continued

more closely to the applicable CEQ gulde-
line, This amendment does not, of course,
preclude an applicant for a facllity con-
struction permit or operating license
from presenting its case on environmen-
tal matters as well as on radiological
health and safety matters prior to the
end of the 15-day period. The position
of the Commission’s regulatory staft will
not be presented at any hearing until
the final detailed statement is made
available.

This amendment is another In a series
of amendments which the Commission
has adopted or is contemplating in its ef~
forts to establish an effective environ-
mental protection program in the con-
text of a timely decisionmaking process.
Recent examples of such amendments are
the amendments to Part 50, effective on
March 21, 1972 (37 F.R. 5745), limiting
site preparation activities that may be
performed prior to issuance of a con-
struction permit, and proposed amend-
ments which would restructure the -
censing and hearing process published
on May 9, 1972 (37 F.R. 9331). The latter
amendments would, among other things,
provide for earlier and more meaningful
perticipation by the parties to a licens-
ing proceeding.

Since the amendment which follows
relates to agency procedures, notice of
proposed rule making and public pro-
cedure thereon are not required.

Accordingly, pursuant to the Natlonal
Environmental Policy Act of 1969, the
Atomic Energy Act of 1854, as amended,
and sections 5§52 and 553 of title 5 of
the United States Code. the following
amendment to Title 10, Chapter 1, Code
of Federal Regulations, Part 50, is pub-
lished as a document subject to codifica-
tion to be effective upon publication in
the FrozraL REcISTER (5-17-72).

The last sentence of paragraph A.9 of
Appendix D i3 omended to read as
follows:

APPENDIX D-—INTERIM Sra1EMENT OF OENERAL
PoLicr AND PROCEDURE: IMPLEMENTATION
OF THE NATIONAL ENVIRONMENTAL POLICY
Act or 1068 (Punuic Law 91-190)

L] L] [ ] L ] *

A. Baxle procedures, * ¢ *

8. * * ¢ In ndditlon, the draft detalled
statement will be made avallable to the pub.
lic ot lenst fifteen (18) days prior to the
time of any relevant hearing. At any such
hearing, the position of the Commiasion’s
regulatory staff will not be presented until
the final detalled statement is made avail-
able to the public. The foregolng provisions
will not preclude an applicant for a facility
construction permit or operating lcense
from presenting its case on eavironmental
matters as wel! a8 on radiological health and
safety matters prior to the end of the fiftcen
day period.

L ] - L] . L]

(8ec. 102, 83 Stat. 853; sces. 3, 161; 68 Stat.

B22, 948, as amended; 42 U.8.C. 2013, 2201)

Dated at Germantown, Md,, this 15th
day of May 1972.

For the Atomic Energy Commission.

W. B. McCoot,
Secretary of the Commission,

[FR Doe.712-7851 Filed 5-15-72;12:40 pm)
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FEDERAL REGISTER, VOL 37, NO. $6—
WEDNESDAY, MAY 17, 1972

Title 10—ATOMIC ENERGY

Chapter l—Atamic Energy
Commission

PART 50—LICENSING OF PRODUC-
TION AND UTILIZATION FACILITIES

implementation of the National
Environmental Policy Act of 1969

“‘The Atomic Energy Commission has
adopted an amendment to Appendix D
of 10 CFR Part 50, an interim statement
of Commission policy and procedure for
the implementation of the National En-
vironmental Policy Act of 1869 (NEPA)
in accordance with the decision of the
U.8. Court of Appeals for the District
of Columbia Circuit in Calvert Cliffs’ Co~
ordinating Committee, Ihc.,, et al. v.
United States Atomlic Energy Commis-
ston, et al, Nos, 24,839 and 24,871. The
_procedures in Appendix D apply to M-
censing proceedings for nuclear reac-
tors; testing facilities; fuel reprocessing
plants; and other production and utiliza~
tion facilitles whose construction or op-
eration may be determined by the Com-
mission to have a significant impact on
the environment. The procedures also
apply to proceedings Involving certain
specified activitles subject to materials
lcensing.

In Appendix D, the last sentence of
paragraph A.9 provides that, to the max-
imum extent practicable; the final de-
talled statement required by NEPA will
be publicly avallable at least thirty (30)
days before the commencement of any re-
lated evidentiary hearing that may be
held. In contrast, the guldelines of the
Council on Environmental Quality
(CEQ), in paragraph 10(e) of its
“Guidelines on Statements on Proposed
Federal Actions Affecting the Environ-
ment” published April 23, 1971 (36 F.R.
7724), provide that the draft environ-
mental statement should be publicly
avallable at least fifteen (15) days prior
to the time of any relevant hearing.
‘The sentence in paragraph A.8 of Ap-
pendix D has been amended to conform

Appendix D of 10 CFR Part 50 (Continued

more closely to the applicable CEQ gulde-
line, This amendment does not. of course,
preciude an applicant for a facility con-
struction permit or operating license
from presenting its case on environmen-
tal matters a8s well as on radiological
health and safety matters prior to the
end of the 15-doy period. The position
of the Commission's regulatory staff will
not be presented at any hearing until
the final detalled statement is made
available.

This pmendment is another {n a serles
of amendments which the Commission
has adopted or is cantemplating in its ef -
forts to establish an effective environ-
mental protection program in the con-
text of a timely decisionmaking process.
Recent examples of such amendments are
the amendments to Part 50, effective on
March 21, 1972 (37 F.R. 5745), limiting
site preparation activities that may be
performed prior to issuance of a con-
struction permit, and proposed amend-
ments which would restructure the -
censing and hearing process published
on May 9, 1872 (37 F.R. 9331). The latter
amendments would, among other things,
provide for earlier and more meaningful
perticipation by the parties to a licens-
ing proceeding.

Since the amendment which follows
relates to agency procedures, notice of

" proposed rule making and public pro-

cedure thereon are not required.

Accordingly, pursuant to the National
Environmental Policy Act of 1869, the
Atomic Energy Act of 1954, as amended,
and sections 552 and 553 of title 5 of
the United States Code. the following
amendment to Title 10, Chapter 1, Code
of Federal Regulations, Part 50, is pub-
lished as a document subject to codifica~
tion to be effective upon publication in
the FEpERAL REGISTER (5-17-72),

The last sentence of paragraph A.9 of
Appendix D is amended to read as
follows:

APPENDIX D—INTERIM STATEMENT OF (ENERAL
POLICY AND PROCEDURE: IMPLEMENTATION
OF THE NATIONAL ENVIRONMENTAL POLICY
AcT or 1068 (Punwic Law 91-150)

L] L] L] * *

A. Basie procedures, * ¢ *

9. ¢ ¢ ¢ In addition, the draft detailed
stntement will be made avallable to the pub.
lic at leost Aftecn (15) days prior to the
time of any relevant hearing. At any Such
hearing, the position of the Commission’s
regulatory stafl will not be presented untll
the final detalled atatement !s made svail-
able to the public. The foregoing provisions
will not preclude an applicant for a faclility -
construction permit or operating lcense
from presenting its case on environmental
matters as well a8 on radiological health and
aafety matters prior to the end of the fAftcen
day period.

. - . . : .

(8ec. 102, 83 Btat, 853; secs. 3, 161; 68 Stat.
022, 948, as amended; 42 U.8.C. 2013, 2201)

Dated at Germantown, Md,, this 15th
day of May 1972,

For the Atomic Energy Commission.

W. B. McCoot,
Secretary of the Commission.

[PR Doc.72~T78581 Piled B-15-72;12:40 pm]
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Appandix 2. Questionnaire for Eliciting Data For Radioactive Source-Term Calculation

Pressurized Water Reactors

Basic Data for Source Term Calculation

[

13.

14

15
16.

18.

19.

Reactor power (MWt) at which impact is to be
analyzed.

. Weight of U loaded (first loading and equilibrium

cycle). .

. Isotopic rativ ir fresh fuel (first loading and

equilibrium cycle).

. Expected percentage of leaking fucl.

. Escape rate coefficients used (or reference).
. Plant capacity factor (%).

. Number of steam generators.

Type of steam generators (recirculating, once
through). :

. Mass of primary coulant in system total (ib) and

mass of primary coolant in reactor (Ib).

. Primary coolant flow rate (Ib/hr).
. Mass of steam and muss of liquid in each generator

(ib).

. Total active mass of secondary coolant (Ib)

(excluding condensate storage tanks).

Steam generator operating conditions (temperature

°F, pressure psi, flow rate, Ib/hr),

The number, type and size of condensate

demineralizer and total Now rate (1b/hr).

What is the containment free volume (ft3)?

Wliat is the expected leak rate of primary coolant to

the containment atmosphere (fb/hr)?

Is there an internal air cleanup system for iodine in

the containment? If so, what volume per unit time

is circulated through it? What decontamination
factor is expected? How long will the system be
operated prior to purging?

How often is the cantainment purged? [s it filtered

prior to release? Type of iodine clean up system

provided? What decontamination factor is
expected?

Give the total expected annual average letdown rate

during power operation (1b/hr).

a.  What fraction of the letdown is returned to the
primary system? How is it treated? What are
the expected decontamination factors for
removal of principal isotopes? .

b. How is the Li and Cs normally controlled?

c. What fraction of this goes to boron control .

system? How is this trcated, demineralization,
evaporation, filtration?

d. Is plant design for load follow or base load?
What fraction of the letdown stream is diverted
to the radwaste system for boron control. How
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27.

28.

29.

30.

is this treated (demineralization, evaporation,
filtration, etc) and what fraction will be
discharged from the plant?

. What fraction of the letdown stream is stripped of

noble gases & iodines? How are these gases
collected? What decay do they receive prior to
release? Indicate stripping frac'ion?

. How are the noble pases and iodines stripped from

that portion of the letdown streamm which issent to
the boron control system? How are these gases
collected? What decay do they receive prior to
release? '

. Are the releases from the gaseous waste slorage

tanks passed through a charcoal absorber? What
decontamination factor is expected?!

. How frequently is the system shut down and

degassed and by what method? How many volumes
of the primary coolant system are degassed in this
way cach year? What fraction of the gases present
are removed? What fraction of other principal
nuclides are removed, and by what means? What
decay time is provided?

. Are there any other methods of degassing (i.e.,

through pressurizer, etc.)? If so describe. How is it
treated?

. What is the expected leak rate of primary coolant to

the secondary system (1b/hr)?

What is the expected rate of steam generator
blowdown (Ib/hr) during power operation with the
expected leak rate noted in 25, above? Where are
the gases from the blowdown vent discharged? Are
there charcoal absorbers and/or condensers on the
blowduwn tank vent? If so, what decontamination
factor is expected? How will the blowdown liquid
be treated?

What is the expected leak rate of steam to the
turbine building (Ib/hr)? What is the ventilstion air
flow through the turbine building -(cfm)? Where is
it discharged? Is the air filtered or treated before
discharge? If so, provide expected performance.
What is the flow rate (cfm) of gaseous effluent
from the main condenser cjector? What treatment is
provided? Whete is it rejcased?

What is the origin of the steam used in the gland
seals (i.c., is it primary steam, condensate, or
demineralized water from a separate source, etc.)?
How is the effiuent steam from the gland seals
treated and disposed of?

What is the expected leak rate of primary coolant to
the auxiliary building (Ibfhr)? What is the
ventilation air flow through the auxiliary building
(cfm)?? Where is it discharged? Is the air filtered or

t
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32.

33.

34.

otherwisc treated before discharged? If so, provide

expected performance.

Provide average gallons/day and uCi/cc for following

categories of liquid effluents. Use currently

observed data in the industry where different from
the SAR or Environmental Report (indicate which
is used). :

a.  High-level wastes (for example, primary coolant
let down, “clean” or low conductivity waste,
equipment drains and deaerated wastes):

b. “Dirty” wastes (for example, floor drain
wastes, high-conductivity wastes, aerated
wasles, and laboratory wastes);

c. Laundry, decontamination, and wash-down
wastes;

d. Steam generator blowdown—give average flow
rate and maximum short-term flows and their
duration;

e. Drains from turbine building:

f. Frequency of regencrating
demineralizers and expected
regenerant solutions.

condensate
volume of

For these wastes (a-f) provide:

1. Number and capacity of collector tanks.

2. Fraction of water to be recycled and factors

" controlling decision.

3. Treatment steps—inctude number, capacity, and
process decontamination factor for each
principal nuclide for each step. If step is
optional, state factors controlling decision.

4. Decay time from primary loop to discharge.

Dilution flow rate for liquid effluents, minimum
and normal gpm and total gallons per year.
How is waste concentrate (filter cake, demineralizer

resin, evaporator bottoms) handled? Give total

volume, weight and curies per day or year.
Include the expected annual volume of dry waste
and curie content of each drum.

Boiling water reactors

. Basic Data for Source Term Calculation

1.
2.
3.

4
5.
6

Reactor power (MW?t) and plant capacity factor (%)
at which impact is to be analyzed.

Weight of U loaded (first loading and equilibrium
cycle).

Isotopic ratio in fresh fuel (first loading and
equilibrium cycle).

. Expected offgas rate after 30 minutes delay.

Escape rate cocfficients used {or reference).
Primary coolant in system (Ib).

a. Mass of primary coolant in reactor; mass water,
mass steam (Ib).

b. Mass of primary coolant in recirculating system
(1b).

c. Fraction of primary coolant in main condenser

(Ib).
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10.

12.

13.

14.

15.

. Steam conditions at turbine (temp °F. press. psi.

flow Ib/hr.)

. Normal recirculation flow rate {1b/hr).
. Normaul clean-up system flow rate (1b/hr). What type

of resins are used? What decontamination factors
are expected for each principal nuclide? What is the
frequency of regeneration and  volume of
regenerants?
Describe and provide the expected performance of
the expanded gaseous radwaste treatment system
from the main condenser air ejector? Give the
expected air in leakage. Is the condenser ejector one
sidge or two stage? Where is it discharged? How
many condenser shells? (If applicable—-Pounds of
charcoal and operating temperature of)

Whut is the expected leak rate of primary coolant to

Jie dry well (Ib/hr)? How frequently is the dry well

puiged? What treatment is given to this purge and

where is it released?

Vaat is the expectec leak rate of primary coolant

(Ib/hr) to the reactor building? What is the

ventilation air flow through the reactor building

(cfm)? Where is it discharged? Is the air filtered or

otherwise treated before discharge? If so provide

expected performance.

What is the expected leak rate of steam (Ib/hr) to

the turbine building? What is the ventilation air flow

through the turbine building (¢cfm)?  Where is it
discharged? ‘Is the air filtered or treated before
discharge? If so, provide expected performance.

Describe the treatment of the exhaust stream from

the turbine seal glands.

a. What is the orsigin of the steam used in the
gland seals? (i.e., is it primary steam
condensate, or demineralized water from a
separate source, etc.?)

b. How is the waste stream from the gland seals
treated and disposed of?

¢. Indicate how often the mechanical vacuum will
be operated and the expected range of activity
released.

Provide average gallons/day and uCifce prior 10

treatment for the following categories of liquid

waste. Use currently observed data in the industry
where different from the SAR or Environmental

Report (indicate which is used).

a. High-purity wastes (for example, “clean” or
low conductivity waste and equipment drains).
Give range of activity expected.

b. “Dirty” wastes (for example, floor drain
wastes, high-conductivity wastes, and
laboratory wastes). Give range of activity
expected. '

c. Chemical wastes. Give range of activity
expected.

d. Laundry, decontamination, and wash-down
wastes. Give range of activity expected.




For these wastes (a-d), provide:

a.

b.

Number and capacity of collector tanks.

Fraction of water to be recycled or factors
cantrolling decision.

Treatment steps—include number, capacity, and
process D.F. for each princi~al nuclide for each
step. If step is optional, stuie factors controlling
decision.

Decay lime from primary loop to discharge.
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16.

For the condensate demineralizers provide the flow
rate Ib/hr, type of resin used, expected backwash
and regeneration frequency, and expected D.F. for
each principal nuclide.

. Dilution flow rate for liquid effluents, minimum

and normal gpm and total gallons per year.

. How is waste concentrate (filter cake. demineralizer

resin, evaporator bottoms) handled? Give total
volume or weight and curies per day or year.
Include the expected annual volume of dry waste
and curie content of each drum.




Appendix 3. Example of Chart Showing Radiation Exposure Pathways
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(From the Final Environmental Statement related to the operation of

Oconee Nuclear Station Units 1. 2, and 3: Docket Nos. 50-269,
50-270, 50-287; March 1972. See page 120 of the Statement.)




Appendix 4. Proposed Appendix | of 10 CFR Part 50

FEDERAL REGISTER, VOL. 36, NO. 111—
WEDNESDAY, JUNE 9, 197)

ATOMIC ENERGY COMMISSION

[10 CFR Part 501

LICENSING OF PRODUCTION AND
UTILIZATION FACILITIES

Light-Water-Cooled Nuclear Power
Reactors

The Atomic Energy Commission has
under consideration amendments to its
regulation, 10 CFR Part 50, “Licensing
of Production and Utilization Facllities,”
which would supplement the regulation
with a8 new Appendix I to that part to

provide numerical guldes for design ob~

jectives and technical specification re-
quirements for limiting conditions for
operation for light-water-cooled nuclear
power reactors to keep radioactivity in
efluents as low as practicable.

On December 3, 1970, the Alomic
Energy Commission published in the
FEDERAT. RECISTER (35 F.R, 18385
amendients to 10 CFR Part 50 that
specified design and operating require-
ments for nuclear power reactors to keep
levels of radtoactivity in efluents to un-
restricted areas -3 low as practicable.
The amendments provided qualitative
guidance, but not numerical criteria, for
determining when design objectives and
operations meet the requirements for
keeping levels of radioactivity in eMuents
as low as pracucable.

The Commission noted in the State-
~ment of Considerations published with
the amendments the desirability of de-
veloping mare definitive gujdance in con-
nection with the amendments and that
it was Initiating discussions with the
nuclear power industry and other com-
petent groups to echieve that goal.

The Commission considers that the
proposed numerical guides for design
objectives and technical specification
requirements for Umiting conditions for
operation for light-water-cooled nuclear
power reactors set out below would meet
the criterion “as luw as practicable" for
radionctive material in efluents,released
to unrestricted areas. The guidance
would be specifically applicable only to
light-water-cooled nuclear power reac-
tors and would not necessartily be appro-
priate for other types of nuclear power
reactors and other kinds of nuclear
facilities,

As noted in the Statement of Consid-
erations accompanying the amendments
to Part 50 published In the Frograr Rxg-
ISTER on December 3, 1970, the Com-
mission has always subscribed to the
general principie that, within established
radlation protection guides, , radiation
exposures to the public should be kept
as low as practicable, Thiz general prin-
ciple has been a central one in the fleld
of radiation protection for many years.
Ovperating licenses include provisiona to
limit and control radioactive efiuents
from the plants. Experience has shown
that licenseegy have generally kept ex-
posures to radiation and releases of
radioactivity in effuents to levels well
below the limits specified in 10 CFR Part

20, Specifically, experience with lcensed
light-water-cooled nuclear power reac-
tors to date shows that radloactivity in
water and air efluents has been kept at
fow levels—for the most part small per-
centages of the Part 20 limits, Resultant
exposures to the public Uving (n the
immediate vicinity of operating power
renctors have been small percentages of
Federa) radiation protection guldes.

The Commission also noted that, in
general, the release of radiocactivity in
efluents from nuclear power reactors
now in operation have been within ranges
that may be considered “as low as prac-
ticable.” and that, as a resuit of advarices
in reactor technology, further reduétion
of those releases can be achieved. The
amendments to Part 50 published on De-
cember 3. 1970, were intended to give
appropriate regulatory effect, with re-
spect to radioactivity in efluents from
nuclear power reactors, to the qualitative
guidance of the Federal Radlatiod Coun-
cil that radiation doses should be kept
“a5 low as practicable”. The proposed
guldes set out below are intended to pro-
vide quantitative guidance to that end
for light-water-cooled nuclear power
reactors.

The proposed numerjcal gwdes are
based on present light-water-cooled nu-
clear power reactor operating experience
and state of technology (including recent
improvements), In developing the guides
the Commission has taken into account
comments and suggestions by represent-
atives of power reactor suppliers, elec-
trical utilitles, architect-engineering
firms, environmental and conservation
groups and States in which nuclear
power reactors are located on the general
subject of definitive guldance for nuclear
power reactors. Meetings were held by the
Commission with these groups {(n Janu-
ary and February 1871, The participants
In these meetings were provided an op-
portuniity” to express their views on the
need for more deflnitive guldance for
design objectives for lght-water-cooled
nuclear power reactors to keep radio-
activity in effluents as low as prac-
ticable; whether the guldance should
be expressed in terms of waste treatment
equipment requirements and perform-
ance specifications or numerical criteria
on quantities and concentrations released
to the environment; and to suggest what
equipment or numerical criteria would
be appropriate at this time.

Generally, the participants favored
numerical criteria, Views were expressed
that the criteria should be derived from
potential doses to people or in the form
of quantities and concentrations of radio-
active material emitted to the environ-
ment. Some opintons were expressed that
present technology tincluding recent im-
provements) is such that light-water-
ocooled nuclear power reactors can be
adeslgned to keep exposures to the pubie
in the offsite environment within a few
percent of exposures from natural back~
ground radiation,

The participants also stressed the im-
portance of operating flexibility to taks
{nto account unustal conditions of opera-
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tion which may, on a temporury basis,
result in exposures higher than the few
percent of natural background radiation,
but well within radiation protection
guides. Recognition of the need for this
operating flextibility is currently stated in
§ 50.36ath).

The Commission believes that the pro-
posed guides for design objectives and
limiting conditlons for operation for
light-water-cooled nuclear power reac-
tors set out below provide a reasonable
basis at the present time for implement-
ing the principle that radioactive mate-
rial in efluents released to unrestricted
areas should be kept ‘‘as low as practi-
cable.” As noted in the amendments to
Part 50 published on December 3, 1970,
“The term ‘as low as practicable’ as used
in this part means as low as Is practicably
achievable taking into account the state
of technology, and the economles of tm-
nrovements in relntion to benefits to the
public health and safety and in relation
to the utilization of atomic energy In
the public interest.” The Commission will
continue to evaluate the appropriateness
of these guides for light-water-cooled nu-
clear power reactors in light of further
operating experience.

Under the President's Reorganization
Plan No. 3 of 1870, the Environmental
Protection Agency (EPA) [s responsible
for establishing generally applicable en-
vironmental radiation standards for the
protection of the general environment
from radioactive materials. The AEC is
responsible for the implementation and
enforcement of EPA's generally ap-
piicable environmental standards.

EPA has under consideration generally
applicable environmental standards for
these types of power reactors. AEC has
consulted EPA in the development of the
guldes on design objectives and iimiting
conditions for operation set forth below
to control radioactivity in effluent re-
leases, If the design objectives snd op-
erating limits established herein ghould
prove to be incompatible with any gen-
erally applicable environmental stand-
ard heresfier estabiished by EPA, the
AEC will modify these obfectives -and
limits as necessary,

The proposed guides for deslgn objec~
tives and limiting conditions for opera-
tion for light-water-cooled nuclear power
reactors are oconsistent with the basic
radiation protection standards and
guides recommended by the Internatinnal
Commission on Radiological Protection
(ICRP), the National Council on Ra-
diation Protection and Measurements
(NCRP), and the Federal Radiation
Councll (FROC). (Ths functions of the
FRC were transferved to the Environ-
mental Protection Agency pursuant to
Reorganization Plan Noe 3 of 19700
These standards form the basis for the
rommission’s regulation, 10 CFR Prrt
20, “Standards for Protection Against
Radiation”. T'n this regard, the NCRP
announced on Janusry 28, 1971, the re-
jease of NCRP Repert No. 30, “Baesic
Radiation Protection Criterta®. The
KCRP noted that & 10-yeur study by the
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Council has confirmed the validity of
most of the basic radialion protection
criteria preseatly used by governmental
agencles to regulate the exposure of the
population and of radiation workers, The
dosc limits for individual members of
the public remain at 0.5 rem per year
and the yenrly dose limit of 0.17 rem per
person averaged over the population is
unchanged. These limits are compatible
with the Itmits and gnides recommended
by the ICRP and the FRG and apply
to exposures from all sources other
than medicnd procedures and natural
background.

The NCRP-ICRP-FRC reconumnended

limits and guides give appropriate con-
sideration to the overall requirements of
health protection and the heueficial use
of radiation and atomic energy. Any
biological effects that may occur at the
low levels of the limits and suides occur
so infrequently that they cannot be de-
tected with  existing techniques. The
standards setting groups have added o
the numerical guidance the general
admonition that all radiation exposure
should be held to lowest practicable level,
‘This admonition takes into account that
renerally applicable standsrds or rules
established (o cover many situations
must necessarily be set at a higher level
than may be justified in any given indi-
vidual sitaation.
. The acceptability of a given level of
exposure for a particular activity can be
determined only by giving due regard
to the reasons for per Jdtting the ex-
posure. This means that, within the basie
standards of FRC, NCRP, and ICRP, dif-
ferent limitations on exposure levels are
appropriate for various types of activities
depending upon the circumstances. A
level that is practicable for one type of
aclivity may not be practicable for a dif-
ferent type of activity.

The proposed guides for design objec-
tives and limitations on operations set
forth*below wpould be specifically appli-
cable to light-water-cooled nuclear power
reactors, Light-water-cooled - nuclear
power reactors are the only tvpe of power
reactors that are being installed in rela-
tively large numbers and on which there
is substantial operating experience in the
United States. The guides would not
necessarily be appropriate for control-
ing levels of radioactivity in efluents from
other types of nuclear power reactors.
On the basis of present information on
the technology of these other types of
reactors, it 1s expected that releases of
rudioactivity in effluents can generally be
kept within the proposed guides for
light-water-cooled nuclear power reac-
tors. The Commission plans t¢ develop
numerical guides on levels of radioac-
tivity in eMuents that may be considered
as low as practicable for other types of
nuclear power reactors such as gas cooled
and fast breeder reactors as adequate de-
sign and operating experience is ac-
quired. In the meantime, desipn objec-
tives snd technieal specifications for lim-
iting conaitions for operation to carry
out the purposes of teeping levels of
radloactivity in efluents to unrestricted

areas as low as practicable will be speci-
fied for other types of nuclear power
reactors on o case-by-case basis.

Neither would the guides necessarlly
be appropriate for controlling levels of
radioactivity in efluents from other kinds
of nuclear facilities such as fuel reproc-
essing plants, fuel fabrication plants, or
radioisotope processing plants where the
design vharacteristics of the plant and
naturc of operations involve different
considerations. The Commission is iving
further consideration to appropriate
amendments to its regulations to specify
design objectives and limiting conditions
for operation to minimize levels of radio-
activity relensed in the operation of
other types of lcensed facilitics such as
reactor fuel reprocessing plants.

Erpected consequences of guides for
design objectives, The proposed guides
for design objectives for light-water-
cooled nuclear power reartors have been
selected primarily on the basis that ex-
isting technclozy makes it feasible to
design and operate light-water-cooled
nuclear power reactors within the guldes.
The design objectlives are expressed in
terms of guides for limiting the number
of quantiiies and for limiting concentra-
tions of radioactive materials in eMuents,
It is expected that conformance with the
guldes on design objectives would achicve
the (ollowing results:

1. Provide reasonable assurance that
annual exposures to individuals living
near the boundary of a site where one or
more light-water-cooled nuclear power
reactors are located, from radioactivity
released in either liquid or gascous efflu-
ents from all such reactors, will gen-
erally be less than about 5 percent of
average exposures from natural back-
ground radiation.' This level of exposure
is about 1 percent of Federal radiation
protection guides for individual members
of the public.

2. Provide reasonable assurance that
annual exposures to sizeable population
groups from racioactivity released in
ecither liquid or gaseous efiuents from all
light-water-cooled nuclear power reac-
tors on all sites in the Uniled States for
the foresceable future will generally be
less than about 1 percent of exposures
from natural background radiation. This
level of exposure is also less than 1 per-
cent of Federal radiatlon protection
guides for the average population dose.

These levels of exposure would be in-
distinguishable from exposures due to
variation In natural background radia-
tion, would not be measurable with exist-
ing techniques. nnd would be estimated
from efluent data f{rom nuclear power
plants by calculational techniques. These
levels of exposure are obviously very low
in comparison with the much higher ex-
posures Incurred by the public Irom
natural background due to cosmic radia-
tion, natural radioactivity in the body
and in all materials with which people

t Average exposures due to natural back-
ground radiation In the United States are
in the range of 100125 millirems per year,
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come into contact, air travel, and from
many activities comnionly engaged in by
the public.

Specific provistons of guides for design
objretives. The propesed guides for radi-
oactive mnterials in  liguid eMuents
would specify limitations on annual
total quantities of radioactive materia},
except tritium, und annual average con-
centrations of radioactive material in
effuent, prior to diution in a natural
body of water, released by each llght-
water-cooled nuclear power reactor at o
site. The release of the concentrations
and total quantily of radioactive mate-
rial from a site at these levels is not lkely
to result in exposures to the whole body
ar any organ of an individual in the off-
site environment in excess of 5 millirens.
In deriving the guides on design objec-
tive quantities and concentrations, con-
servative assumptions have been made
on dilution factors, physical, und biologj-
cal concentration factors in the food
chain, dictary intakes and other per-
tinent factors to relate quantitics re-
leased to exposures offsite,

The nroposed guides fo1 design objec- -
tives for radioactive malerinls in gas-
eous eflluents would limit the total quan-
Lity of radloactive material released from
a site to the offsite environment so that
annual average exposure rates duc to
noble gases al any location on the bound-
L1y of the site or in the offsitc environ-
ment would not be likely w exceed 10
millirems. Annual averapge concentra-
tions at any location on the boundary of
a site or in the offsite environment from
radioactive lodines or radioactive mate-
rial in particulate form would be Hmited
to specified values.

The proposed guides for design objec-
tive concentrations specified for radio-
active fodines or radjoactive material in
particulate form would include a reduc-
tion faclor of 100,000 for Part 20 con-
centration values in alr that would allow
for possible exposures {from certain radi-
oactive materials that may be concen-
trated In the food chain. Resultant
exposures to individuals offsite would not
be expected to exceed 5 millirems per
year. The reduction factor would Include
a 1,000 factor by which the maximum
permissible concentration of radioactive
fodine {n air showld be reduced to allow
for the milk exposure pathway., This
factor of 1,000 has been derived for radio-
active lodine, taking Into sccount the
milk pathway. However, it has been ar-
bitrarily appiied to radionuclides of
fodins and to all radionuclides in partic-
uwlate form with a half-life greater than
8 days. The factor i8 not appropriate for
fodine where milk is not n pathway of
exposure or for other radionuclides un~
der any actual conditions of exposure.
The factor is highly conservative for
radionuclides other than lodine and is
applied only because it appears feasible
to meet these very low levels, The speel-
fled annual average exposure rates of 10
millirems from noble gases and specified
concentrations of radiolodines and par-
ticulates at any location on the boundary
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of the site or in the offsite environment
provide reas assurance that actual
annual exposures to the whaole body or
any organ of an individual member of
the public will not exceed 5 millirems,
The proposed guides Por design objec-
tives would provide that an applicant
for a permit to construct a light-water-
cooled nuclear power.reactor at s par-
ticular site could propose design objec-
tive quantities and concentrations. in
effuents higher than those specified in
the guides. The Commission would ap-
prove the design objcctives if the appli-
cant provided reasonable assurance that,
taking into account the environmental
characteristica of the slte, the concentra-
tions and total quantity of radioactive
material released by all lght-water-
cooled nuclear power reactors at the site

" in either liquid or gaseous efffuents would

not result in actunl exposures to the
whole body or any organ of an individual
in the offsite environment in excess of 5
millirems per year.

The proposed guldes for design objec-
tives. (expressed as quantities and con-
centrations in effiuents) for light-water-
cooled. nuclear power reactors are
sufficiently conservative to provide rea-
sonable assurgnce that, for most
locations having environmental char-
acteristics likely to be considered ac-
ceptable by the Commission for a nuclear
power rcctor site. Increases in radiation
exposures to {ndividual members of the
public living -at the site boundary, due
to radioactive material in either liquid or
gaseous effuents from operation of light-
water-cooled nuclear power reactors at
the site, will generally be less than 5§
millirems per year and average exposures
to sizeahle population groups will gen-
erally be less than 1 millirem per year.
Nevertheless, the guides provide that the
Cominission may specify, as design ob-
jectives, quantities and concentrations
of radionctive material above background
in either lquid or gnseous efiuents to be
released to ucrestricted areas that are
lower than the specified quantities and
concentrations it it appears that for a
particular site the specified quantities
and concentrations are likely to result in
annual exposures {0 an individual that
would exceed 5 milirems.

Conformance with the proposed guides
for design objective quantities and con-
centrations in effluents would provide
reasonable assurance that the resultant
whole body dose to the total population
exposed would be less than about 400
man-rems * per year per 1,000 megawatta
electrical installed nuclear generating
capacity at a site from radloactive mate~
rial in liquld and gaseous effuents. Av-

1A useful messure of the total exposure
of a large numbar of persons 1 the man-rem.
The exposure of any group of persons meas-
ured in man-roms 18 the product of the nume~
ber of persons in the group timed the avcrage
exposure in rems of the membders of the
3roupy Thus, if ench mamber of A popula~
tion group of U milllan peopls weare
t0 0.001 rem (1 millirem), the total man.rem
exposure would dbe 1,000 man-rem.

erage exposures to large population
groupa would be less than 1 millirem per
year,

Guides on technical specifications lim-
iting conditions for operation. The pro-
poeed guidance would include provisions
for developing technical specifications
with respect to limiting conditions for
operation to control radloactivity in ef-
fluents from light-water-cooled nuclear
power reactors during normal operations.
‘The technical specifications would be in~
cluded as conditions in operating U-
censes. These provisions are designed to
assure that reasonable efforts are made
to keep actual releases of radioactivity in
effluents during operation to levels that
are within the guldes on design objective
quantities and concentrations. It is ex-
pected that actual levels of radioactivity
in effluents will normally be within the
design objective levels. It is necessary,
however, that nuclear power reactors de-
slgned for generating electricity have a
high degree of reliabllity. Operating flex~
ibllity is needed to take into account
some variation in the small quantities ot
radioactivity that leak from fuel ele-
ments which may, on a transient basis,
result In levels of radioactivity in effiu-
ents in excess of the design objective
quantities and concentrations.

The proposed guldance would provide
operaling flexibility and at the same time
assure a positive system of control, by a
graded scale of action by the licensee, to
reduce releases of radioactivity if rates of
release actually experienced, averaged
over any calendar quarter, are such that
the quantities or concentrations in effu-
ents would be likely to exceed twice the
design objective quantities and concen-
trations. The proposed Appendix I would
provide that the Commission may take
appropriate nction to assure that release
rates are reduced if rates of release of
quantities and concentrations in effiuents
actually experienced, averaged over any
calendar quarter, indicate that annual
rates of release are likely to exceed a
range of 4-8 times the design objective
quantities and concentrations. Release
rates within this range would be expected
to keep the annual exposure rate to {ndi-
viduals offsite within a range of 20-40
mrems per year during the quarterly
period. In the proposed guidance on tech-
nical specifications, provision would be
made for an appropriate period of time
for all licensees of light-water-cooled
nuclear power reactors to implement the
guidance with respéct to facllity
operation,

Pursuant to the Atomic Energy Act of
1954, as amended, and section 553 of title
5 of the United States Code, notice is
hereby given that adoption of the follow-
ing amendment to 10 CFR Part 50 15 con-
tempiated. All interested persons who
wish to submit comments or suggestions
in connection with the proposed amend-
ment should send them to the Becretary
of the Commission,; US. Atomic Energy
Commission, Washington, D.C., 20545,
Attention: Chief, Publio
Branch, within 60 days after publication
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of this notice in the FeoraaL RecisTer.
Commentis and suggestions received after
that period will be considered if it Is prac-
ticable to do so0, but sssurance of con-
sideration cannot be given except as to
comments flled within the period speci-
fied. Coples of comments recelved may be
examined in the Commission’s Public
Document Room at 1717 H Street NW,,
Washington, D.C.

1. Section 50.34a of 10 CFR Parl 50 is
amended by adding the following sen-
tence at the cnd of paragraph (a):

§ 50.34a Decsign ubjectives for cquip-
ment 1o conirol releases of radio-
active materiul in eflluentsa—nuclear
power reactors.

(ay * * * The guides set out in Ap-
pendix I provide numerical guidance on
design objectlves for lght-water-cooled
nuclear power reactors to meet the re-
quirement that radioactive material in
effluents released to unrestricted areas be
kept °as low as practicable.”

2. Section 50.36a of 10 CFR Part 50 is
amended by adding the following sen-
tence at the end of paragraph (b) :

§ 50.36a Technical specifications on ef-
fluents from nuclear power reactors.

(b) * * * The guides set out in Ap-
pendix I provide numerical guidance on
limiting conditions for operation for
light-water-cooled nuclear power re-
actors to meet, the requirement that
radioactive materinls in effuents released.
to unrestricted areas be kept “as low as
practicable.”

3. A new Appendix I is added to read
as follows:

Arpgnoix I—Numeaicat OGuioes ror DIsSIGN
ODJIECTIVES AND LIMITING CONDITIONS YOR
OPEZAATION To MEET THE CRITERION ““A8 Low
A8 PRACTICABLE” POR RABIOACTIVE MATERIAL
IN LiocHT-WATRA-COOLED NUCLEAR POWER
RxacroR ErrLvenTs

Seerton I, Introduction. Section 50.34n(a)
provides that an application for & permit to
construct a nhuclear power reactor sholl in-
clude a description of the prellminary design
of equipment to be installed to maintsin
control over radiosctive materials in gasecus
and liquid eMuents produced durlng normal
resctor operations, Including expected op-
erational occurrences. In the case of an ap-
plication filed on or after January 2, 1971, the
application must also identify the design °
objectives, and the means to he employed,
for Xeeping levels of radioactive matarial
in efMuents to unrestricted areas *'as low as
practicable”. .

Bection 60.36a containg provislons destgned
to asaure that relenses of radioactivity from
nuclear power reactors to unrestricted arens
during normal reactor operatfons, including
expected operational occurrences, are kept
“aa low as practicable”.

This appendix provides numerical guid.

ance on dealgn objectives and limiting condi-

tions for operation to asaist applicants for,
and holders of, licenses for lght-water-
cooled nuclear power remctors in meeting the
requirement that radioactive material in
efluants released frum those facilities to un-
restricted areaa be kept “as low as prac-
ticable”, This guidance is appropriats only
for light-watsr-eooled nuciear reactors
and not for other types of nuclesr faciiities.
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8ec. 11. Guides on design objectives for
light-water-cooled mnuclear  power reactors
lHcensed under 10 CFR Part 50. The guides
for design objectives {expressed as quantities
and concentrations of radicactive material
in effuenta) for light-water-cooled nuclear
power reactors specified in paragraphs A and
B of this soctlon are sufficiently conservative
10 provide reasonable nssurance that, for
most jocations having environmental char-
ncteristics likely to be considered acceptable
by the Commission for 8 nuclear power re-
actor slte, resultant incrcases In radiation
oxposures o individual members of the pub-
He itving at the slte boundary, du€ to opera-
tion of lght-wnter-cooled nuclear power re-
actors st the site, will generally be less than
5 percent of exposures due to natural back-
ground radiation and average exposures ta
sizenble population groups will generally be
less thon 1 percent of exposures due to nst-
ural background radfstion. The guldes on
design objectives for light-water-cooled
nuclear power reactors set forth in para-
graphs A and B of this section may be used
by an appllcant lor a permit to construct

a light-water-cooled niclear power renctor
as guidance in meeting the requirements of
§ 50.34a(a) that applications filed after Jan-
uary 2, 1071, tdentity the design objectives,
and the means to be employed. for keeping
levels of radioactive material tn effluents o
unrostricted areas as low as practicable.

A, Por radioective material above back-
ground {n liquid effuents Lo be released to
unrestrioted arens Ly each Hight-water-cooled
nuclear power reactor at n site:

1. The estimated annual total gquantity of
radicactive materinl, except trittum, should
not exceed 5 curies; and

2. The estimated annual sverage concen-
tration of radioactive material prior to dilu-
tion {n & natural body of waler. except trit-
fum, should not exceed 0.00002 microchrie
(30 ploocuries) per liter; and

8. The esthinated annual average concen-
tratlon of tritium prior 10 dilution in A nat-
ural body of water ahould not exceed 0.003
microcurle (3,000 picocuries) per liter.

B. Por radioactive material above back-
ground it gaseous effiuents, the estimated
total quantities of radioactive material to be
releasod o0 unreetricted areas by all lMght-
water-oooled nuclear power reactors at a site
should not result (n:

1. An annual average exposure rele due to
noble gases at any location on the boundary
of the aite or in the offsite environment in
excess of 10 millirems:? and

[} L] . (3 .

2. Annua! average concentrations at any
location on the boundary of the aite or in
1h1e offsite environment of redjoactive lodines,
or redicactive matarial in particuiate form
with & half.life greater than 8 days, in ex-
ceas of the concontrations in air specified in
Appendix B, Table IT, Column I, of 10 CFR
Part 20, divided by 100,000,

0. Notwithstanding the guidance in para-
graphs A and B above, design objectives,
based on quantities and concentrations of
radioactive material sbove beckground in
efMuenta t0 be relessed 10 unrestricted arens,

1 An exposure rate such that a hypothetical
individual continuously present in the open
at any location on the boundary of the site
or in the offaite environment would not in-
cur ay annual exposure in excess of 5 milli.
rema.x"l'hu neglects the reductlon in the
exposures to & Teal individual thet would
be afforded by the distence from the site
boundary st which the individual 18 loeated,
shielding provided by lving indoors and
periods of time the individual is not present
in the area.

higher than those specified in thoee para-
graphs may be decmed to meet the require-
ment for keeping levels of radiosctive ra-
terial in effuents Lo unrostricted areas as low
68 practjcable If the applicont provides rea-
sonable asai.-ance that:

1. For radioactive matcrial above back-
ground in lquld efMuents to be relensed 1o
unrestricted areas by all light-water-cooled
nuclear power reactors at a site, the pro-
posed higher quantitics or concentrations
wlll not result In annual exposures 10 the
whole body or any organ of an individual In
excoss of 5 millirems; ‘and

2. For radloactive noble gases and jodines
and radiosciive material in particulale form
above background in gaseous efliuents w be
rejeased to unrestricted areas by all lighte
water-cooled nuclear power reactors at a site,
the proposed higher quantities and concens
trattons will no® result in antniual expokures
to the whole body or any organ of an indi-
vidual in excess of § miullirems,

D. Notwithstanding the guidance in para-
graphs A, B, and C above, for a particular site
the Commuission may speclfy, as guldance on
design objectives, lower quantities and con-
cantrations of radloactive material abhove
background in efMuents to be released t9 un-
restricted areas if \t appears that the use of
the deslgn objectives described in thoce para-
graphs is likely to result in releases of total

_quantities of radioactive material from ail

light-water-cooled nuclear power reactors ot
the site that are estimated Lo cause an an-
nual exposure in excess of § millirems 1o the
whole body or any organ of an individual in
the offsile environment from radioactive ‘1a-
terinl above background in either liqul. or
guseous efMuents.

Szc. 11, Guides on technical specifications
for limiting conditions for opergtion for
light-water-cooled nuclear power rcactors
lHcensed under 10 CFR Part 50. The fuddes on
limiting conditions for operation for 1ight-
water-cooled nuclear power resctors set forth
below may be used by an applicent for o
Jicense to operate a light-water-cooled nu-
clear power reactor ng guldance in develop-
ing technlcal specifications under § 50.36a(a)
10 keep levels of radioactive materials in

¢« For purposes of thé guides in Appendix T,
exposure of members of the public should be
estimated from distributions in the environ-
ment of radioactive material released in efu-
ents. For estimates of external exposure the
rem may be considered equivaient 10 the rad;
and account should be taken of the appro-
priate physical parameters (energy of radia-
tion, abaorption coeMcients, eic.). BEstimates
of internal dose commitment. in terms of
the common unit of dose equitnlence (rem),
ahould be generally conaistent with the con-
ventione or assumptions for calculational
<] most recently published by the In-
wernational Commission on Radiological Pro-
tection which apply directly to intakes of
redioactive material from alr and water, and
those applicable t© water may be applied to
intakes from {00d. These conventlions or ad-
sumptions should be used for calculauions of
dose equivalence except far exposures due to
strontium-89, strontium-90, or radionuclides
of jodine, For those radionuclides the blologl-
onl and physical as-umptions of FRC Repart
No. 2 should be used. It is assumed that an-
nual average concentrations of radioactive
todine (n the environment, as listed in Part
20, Appendix B, Teble IT, would resut in
annueal doses of 1.5 rems to the thyrold and
the concentration of strontium-80 or stron-
tlum-00 would result in annual doses of 0.5
rem to the bone. Exposure to the whole body
should be casessod a8 exposurs ta the gonada
or red bone MAITOW,
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eflucnts to unrestricted
practicable,

Bection §0.36a(b) provides that lfcensees
shall be guided by cortaln considerations in
establshing and fmplomenting operating
procedures that ko into acoount the tieed
for operauing flexibliity whie st the same
time assure that the licensee will exert his
best effort to keep levels of radloactive ma-
terinl in eMuents ws low as practicable. The
guldance set forth below provides more spe-
cific guidnnce o lcensees in this respoect.

In using the guldes sel forth in section
IV 1t 1s expected that 1t should generally
be feasible to keep avernge snnual releases
of radioactive matertal in effluents fromn
Hght-water-couled nuclear power reactors
within the levels set forth as numerieal
guldes for design objectives in section IJ
nbove. At the same time, the licensee 18 per-
mitied the fiexibility of operntion, compatibie
with constderntions of health and safety, to
assure that the public is provided a depend.
able source of power even under unusuat
operating condittons which may temporarily
result In releases higher than such numerical
guldes for design objectives, but still within
levels thnt assure that actual exposures to
the publle are small fractions of natural
background radintion. It s expected that in
using this aperntional fiexibility under un-
usual opemting conditions. the lcensee will
exert his best efforts L0 keep levels of radio-
active material in effluents wit*in the nu-
merical guldes for desiggn objectives.

8ec. IV, Guides for limiting conditions for
opcration for light-tcater-cooled nuclear
power reactors. A, 1 rates of release of radia.
active materipls tn efffuents from light-
water-cooled nuclenr power reactors actually
experienced, averaged over any calendnr
quarter, are such that the estimated annunl
quantitiee or concentrations of radioactive
material in ecflluents are likely to exceed
twice the design objective quantities and
concentrations set forth in acction IT sbove,
the lcensee should:

1. make an investigation to identify the
causes for such release rates; and

2. define and Inftinte a program of action
to reduce such relense rates to the design
levels: and

3. report these actlons to the Commission
on a timely basis.

B. If rates of release of radloactive mna-
terial In lquid or gosecus effiuents actunily
experiznced, averaged over any calendar
quarter, are such that estimated annual
quantitles or concentrations of radioactive
material in efRuents are likely to exceed a
range of 4-8 times the deslgn objective
quantities and concentrations set forth in
section IT above? the Commisslon will take
appropriate tctlon to assure that such re-
lease rates are reduced. (8ection 50.38a(a)
{3} requires the llcensee to submit certnln
reports to the Commisalon with regard to the
quantities of the principal ragionuctides
released to unrestricted aress. It also pro-
vides that, on the basls of such reports and
any additional informsation the Commission
may obtain from the licensee and others,
the Commission msey from time o time
require the licensee to take such nclion ns
the Commission deems appropriate.)

C. The guldes for limiting conditions for
operation described {n paragraphs A and B
of this section ore applicable to technical

arens os low s

————————

s Release rates within this range would be
expectsd to keep the annual exposure rate
to individudls offalte within a range of 20-
40 mrems per year during this quarterly
pertod.
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specifications included In any licenss au-
thorlzing operation of a light-water-cooled
nuclear power reector constructed pursuant
to a construction permit for which applica~
tton was filed on or after January 2, 1071,
Por light-water~cooled nuclear power reactors
- constructed pursuant to a construction per-
mit for which spplication was filed prior to
January 2, 1971, appropriate technical specl-

fications should be developed to carry out
the purposas of keeping levels of radloactive
material in efffuenta to unrosiricted areas
a8 low a8 practicable. In any event, all holders
of licenses authoriting operation of a light-
water-cooled nuclear powor roactor shouid,

after (36 months {rom effective date of this -

gulde), develop technical specifications In
conformity with the guides of this Sectlon.
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{Boc. 161, 08 Btat, 948; 42 U.8.0. 2201) .

Dated at Washington, D.C,, this 4th
day of June 1971,

For the Atomic Energy Commission.

W. B, McCooLt,
Secretary of the Commission.

[ FRt Doc.71-8049 Filed 6-8-71:8:51 am|]




