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NOTICE

Availability of Reference Materials Cited in NRC Publications

Most documents cited in NRC publications will be available from one of the following sources:

1. The NRC Public Document Room,1717 H Street., N.W.
Washington, DC 20555

2. The NRC/GPO Sales Program U.S. Nuclear Regulatory Commission,
Washington, DC 20555 -

3. The National Technical Information Service, Springfield, VA 22161

Although the listing that follows represents the majority of documents cited in NRC publiC%s, it is not
intended to be exhaustive.

Referenced documents available for inspection and copying for a fee from the NRC Public Document
Room include NRC correspondence and intemal NRC memoranda: NRC Office of Inspection and Enforce-
ment bulletins, circulars, information notices, inspection and ': vestigation notices; Licensee Event
Reports; vendor reports and correspondence; Commission papers; and applicant and licensee documents
and corresponde M.

The following dc .. ants in the NUREG series are available for purchase from the NRC/GPO Sales Pro-
gram: formal NRC staff and contractor reports, NRC-sponsored conference proceedings, and NRC
booklets and brochures. Also available are Regulatory Guides, NRC regulations in the Code of Federal
Regulations, and Nuclear Regulatory Commission Issuances.

Documents available from the National Technical information Service include NUREG series reports and
technical reports prepared by other federal agencies and reports prepared by the Atomic Energy Commis-
sion, forerunner agency to the Nuclear Regulatory Commission.

,

"

Documents available from public and special technical libraries include all open literature items, such as
books, journal and periodical articles, transactions, and codes and standards. Federal Register notices,,

federal and state legislation, and congressional reports can usually be obtained from these libraries.

Documents such as theses, dissertations, foreign reports and translations, and non-NRC conference pro-.

ceedings are available for purchase from the organization sponsoring the publication cited.

Single copies of NRC draf t reports are available free upon written request to the Division of TechnicalInfor-
.mation and Document Control, U.S. Nuclear Regulatory Commission, Washir:qton, DC 20555.t

.

GPO Printed copy price: $6.50
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SUMMARY AND CONCLUSIONS

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

1. This action is administrative.

2. The proposed action is the issuance of operating licenses to the
Mississippi Power and Light Company, Mids e South Energy, Inc., and South
Mississippi Electric Power Association (the applicants) for the startup

. and operation of the Grand Gulf Nuclear Station, Units 1 and 2 (Docket
' Nos. 50-416 and 50-417) (the Station), located on the Mississippi River

in Claiborne County, about 25 mi south of Vicksburg, Mississippi.

Units 1 and 2 will each employ a boiling-water reactor (BWR) to produce
up to 3833 megawatts thermal (MWt). For each unit, a steam turbine
generator will use this heat to provide a gross electrical power output
of up to 1306 megawatts electrical (MWe). The maximum design thermal
power level of each unit is 4025 MWt, with a corresponding maximum design
electrical power output of 1361 MWe. The exhaust steam will be condensed
by a closed loop cooling system inJ uding natural-draft cooling towers.
Makeup water for the cooling system will be obtained through three
radial-collector wells along the shore of the Mississippi River.

3. The evaluation in this statement represents tne second assessment of the
environmental impacts associated with the Grard Gulf Nuclear Station
pursuant to the guidelines of the National Environmental Policy Act of
1969 (NEPA) and the Commission's Regulations net forth in 10 CFR Part 51.
After receipt of an application in 1972 te construct this plant, the
staff carried out a review of impacts that would occur during the plant's
construction and operation. This evaluation was issued as a Final
Environmental Statement--Construction Permit Stage (FES-CP) in
August 1973. After that envia nmental review, a safety review, an
evaluation by the Advisory Cormittee on Reactor Safeguards, and a public
hearing in Port Gibson, Missit ippi, the U.S. Atomic Energy Commission
(AEC) (now U.S. Nuclear Regulatory Commission (NRC)) issued permits in
September 1974 for the construction of Units 1 and 2 of the Grand Gulf
Nuclear Station. As of September 1981, the construction of Unit-1 was
92 percent complete and Unit 2 was 22 percent complete. The applicants
applied for licenses to operate Units 1 and 2 and submitted (April 1978)
the required safety 1 2 (ER-OL). The(FSAR) and environmental reports
proposed fuel-loading date for Unit 1 is December 1981. The staff has
reviewed the activities associated with the proposed operation of this
station; the potential environmental impacts are summarized as follows:

a. A total land area of approximately 930 ha (2300 acres) will be used
for the Grand Gulf site. Construction-related activities on the
site have disturbed approximately 188 ha (465 acres). In addition,
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approximately 907 ha (2240 acres) are required for transmission line I

rights of way.

b. The plant makeup water comes from radial collector wells along the
shore of the Mississippi River. Because water is not removed
directly from the river, no impingement or entrainment of organisms
will occur. The average plant makeup water use will be

3approximately 2.74 m /s (100 cfs). The expected rate of use of
3river water is 2.15 c /s (70 cfs). The total amount represents less

than 1 percent of the lowest one-day recorded flow of the
Mississippi River (Sections 5.3.1 and 5.6.1).

c. The thermal alterations and increases in total dissolved solids
concentrations will not s19 *ficantly affect the aquatic biota of
the Mississippi River (Section 5.3.1).

d. Organisms drifting past the site along the east shoreline of the
river may become entrained in the discharge plume and die as a
result of thermal shock. Under worst case conditions, less than 0.5
percent of the total river drift would experience the elevated
temperatures. Thus, a negligible number of drifting organisms will
die as a result of thermal plume entrainment (Section 5.6.2).

e. Chemical and sanitary wastes discharged to the Mississippi River
will be diluted such that the concentrations will have negligible
impact on aquatic biota (Section 5.6.3).

f. There is no serious potential for ground-level fogging and icir.g due
to the operation of the cooling towers. .The effects of drift on
terrestrial ecosystems are considered to be insignificant. Although
birds may collide with the cooling towers on occasion, relatively
few deaths are expected each year. These potential collisions
cannot be regarded as a threat to bird populations at large
(Section 5.5).

g. The risk associated with accidental radiation exposure is very low
(Section 5.9.2).

h. No significant environmental impacts are anticipated from normal
operational releases of radioactive materials. The estimated
maximum individual dose for a member of the public subject to the
maximum exposure will be very small compared to natural background
doses ($100 mrems/yr) or the dose limits specified in 10 CFR Part 20
(500 mrems/yr - whole body). As a result, the staff concludes that
there should be no measurable radiological impact on members of the
public from routine operation of the plant (Section 5.9.1).

i. Operational noise levels are not expected to be objectionable to
nearby residents.

4. A Draft Environmental Statement evaluating the environmental impacts of
the proposed startup and operation of the Grand Gulf Nuclear Station,
Units 1 and 2, was made available to the agencies specified in Seccion 8
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and to the public in May 1981. Comments on the Draft Statement were
received from the following:

Department of the Army, Corps of Engineers-

Department of Health and Human Services, Food and Drug-

Administration
Environmental Protection Agency-

John F. Doherty-

Department of the Interior-

Mississippi Power-& Light Company-

State of Mississippi, State Clearinghouse for Federal Programs-

Copies of these comments are appended to this Final Environmental
Statement as Appendix H. The staff has considered these comments, and
has responded with text changes and separate statements presented in
Section 9.

5. On the basis of the analysis and evaluation set forth in this statement,
and after weighing the environmental, economic, technical, and other
benefits against environmental costs and considering available
citernatives at the operation stap, it is concluded that the action
called for under NEPA and the Commission's Regulations set forth in
10 CFR Part 51 is the issuance of operating licenses for Unit 1 and
Unit 2 of the Grand Gulf Nuclear Station, subject to the following
conditions for the protection of the environment and in accordance with
the Environmental Protection Plan:

a. Before engaging in additional construction or operational activities
at the Station tha; may result in a significant adverse
environmental impact, that were not evaluated or that are
significantly greater than those evaluated in this statement, the
applicants shall provide written notification to the Director,
Office of Nuclear Reactor Regulation.

b. The applicants shall carry out the environmental (meteorological,
radiological, and ecological) monitoring programs outlined in this
statement as modified and approved by the staff and implemented in
the Environmental Protection Plan and the Radiological Effluent
Technical Specifications incorporated in the operating licenses for
the Grana Gulf Nuclear Station. Monitoring of the aquatic
environment shall be as specified in the NPDES permit.

c. If evidence of irreversible damage or harmful effects are detected
during the coerating life of the station, the applicants shall
promptly pro,ide the staff with an analysis of the problem and a
proposed course of action to alleviate the problem.

References

These documents are available for inspection and copying for a fee in the NRC
Public Document Room, 1717 H St., NW, Washington, DC 20555, and the local
public document room at Hinds Junior . College, George M. McLendon Library,
Raymond, Mississippi.
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FOREWORD

This Final Environmental Statement--Operating License Stage was prepared by
the U.S. Nuclear Regulatory Commission, Office of Nuclear Reactor Regulation
(NRR, the staff) in accordance with the Commission's regulations set forth in
Title 10 of the Code of Federal Regulations (10 CFR) CFR Part 51, which
implement the rec;uirements of the National Environmental Policy Act of 1969
(NEPA).

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

Fulfill the responsibilities of each generation as trustee of the-

environment for succeeding generations.

Assure for all Americans safe, healthful, productive, and aesthetically-

and culturally pleasing surroundings.

Attain the widest range of beneficial uses of the environment without-

degradation, risk to health or safety, or other undesirable and
unintended consequences.

Preserve important historic, cultural, and natural aspects of our-

national heritage and maintain, wherever possible, an environment that
,

| supports diversity and variety of individual choice.
| Achieve a balance between population and resource use which will permit|

-

j high standards of 'iving and a wide sharing of life's amenities.

Enhance the quality of renewable resources and approach the maximum; -

! attainable recycling of depletable resources.

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

The environmental impact of the proposed action-

Any adverse environmental effects which cannot be avoided should the-

proposal be implemented

Alternatives to the proposed action-

The relationship between local short-term uses of man's environment and-

the maintenance and enhancement of long-term productivity
1
! Any irreversible and irretrievable commitments of resources which would-

be involved in the proposed action should it be implemented

|
| xi
!
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An environmental report accompanies each application for a construction permit
or for a full power operating license. A public announcement of the
availability of the report is made. Any comments by interested persons on the
report are considered by the staff. In conducting the required NEPA review,
the staff meets with the applicant to discuss items of information in the
environmental report, to seek new information from the applicant that might be
needed for an adequate assessment, and generally to ensure that the staff has
a thorough understanding of the proposed project. In addition, the staff
seeks information from other sources that will assist 'n the evaluation, and
visits and inspects the project site and surroundina vicinity. Members of the
staff may meet with state and local officials who are charged with protecting
state and local interests. On the basis of all the foregoing and other such
activities or inquiries as are deemed useful and appropriate, the staff makes
an independent assessment of the considerations specified in Section 102(2)(C)
of the NEPA and 10 CFR Part 51.

This evaluation leads to the publication of a Draft Environmental Statement,
prepared by the Office of Nuclear Reactor Regulation, which is then circulated
to Federal, state, and local governmental agencies for comment. A summary
notice of the availability of the applicant's environmental report and the
Draft Environmental Statement is published in the Federal Register.
Interested persons are also invited to comment on the proposco i ].1on and on
the draft statement.

After receipt and consideration of comments on the Draft Statement, the staff
prepares a Final Environmental Statement, which includes a discussion of
questions and concerns raised by the comments and the disposition thereof; a
final benefit-cost analysis, which considers and balances the environmental
effects of the facility and the alternatives available for reducing or
avoiding adverse environmental effects with the environmental, economic,
technical, and other benefits of the facility; and a conclusion as to
whether--after the environmental, economic, technical, and other benefits are
weighed against environmental costs and after available alternatives have been
considered--the action called for, with respect to environmental issues, is
the issuance or denial of the proposed permit or license or its appropriate
conditioning to protect environmental values. The same format used in the
Draft Environmental Statement is used in this Final Statement to facilitate
review.

This environmental review deals with the impact of operation of the Grand Gulf
Nuclear Station, Units 1 and 2. Assessments that are found 1. this statement
supplement or modify those described in the Final Environment: Statement
(FES-CP) that was issued in August 1973 in support of issuar m af construction
permits for the units.

The information to be found in the various sections of this statement updates
the FES-CP in four ways: (1) by evaluating changes to facility design and
operation that will result in different environmental effects of operation
(including those which would enhance as well as degrade the environment) than
those projected during the preconstruction review; (2) by reporting the
results of relevant new information that has become available subsequent to
the issuance of the FES-CP; (3) by factoring into the statement new
environmental policies and statutes that have a bearing on the licensing
action; and (4) by id2ntifying unresolved environmental issues or surveillance

xii
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needs which are to be resolved by means of license conditions. (No unresolved
environmental issues or surveillance needs have been identified in this

| statement for Grand Gulf.) Otherwise the assessments contained in the FES-CP :
'

are not changed.

A copy of the FES-CP was appended to the Draft Environmental Statement--Operating
License Stage (DES-OL). Copies of the latter document along with copies of
this statement are available for inspection at the Commission's Public Documenti

Room, 1717 H Street, NW, Washington, DC 20555, and at Hinds Junior College,
;

George M. McLendon Library, Raymond, Mississippi. Copies of this statement
;

may be purchased as indicated on the inside front cover. Dr. Robert A. Gilbert.

is the NRC Project Manager for this statement. Dr. Gilbert may be contacted
at.(301) 492-7128.
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1 INTRODUCTION

1.1 Rdsums

The pro 30 sed action is the issuance of operating licenses to Mississip)i Power
, Middle South Energy, Inc. , and South Mississippi Electric

and Lig1t & Company (the applicants) for the st'artup and operation of the GrandPower Association
Gulf Nuclear Station (the Station), Units 1 and 2 (Docket Nos. 50-416 and 50-417).
Each unit will use a boiling-water reactor (BWR), and will have an initial gross
electrical outaut cf approximately 1306 MWe. Condenser cooling will be accom-
plished throug1 a system of closed-loop natural-draft cooling towers. Makeup
water for the cooling towers will be obtained through radial-collector wells
along the shore of the Mississippi River. The Station is located on a 930-ha
(2300-acre) site about 40 km (25 mi) south of Vicksburg, Mississippi and about
8 km (5 mi) northwest of Port Gibson, Mississippi.

The applicants, with the exception of Mississippi Power & Light Company, own
Units 1 and 2 as tenants in common, with Middle South Energy, Inc. owning an
undivided 90 percent interest and South Mississippi Electric Power Association
owning an undivided 10 percent interest therein. Middle South Energy, Inc. is
a wholly owned subsidiary of Middle South Utilities, Inc. (MSU), and Mississippi
Power & Light Company is an operating company of MSU.

Mississippi Power & Light Company has absolute authority and discretion for
the management, operation, and maintenance of Grand Gulf, and is authorized to
act on behalf of Middle South Energy, Inc. and South Mississippi Electric Power
Association in such capacities, including the pursuit of required authoriza-
tions, permits, and licenses from the Nuclear Regulatory Commission.

1.2 Administrative History

This operating license review is the second assessment of the environmental
impacts associated with the Grand Gulf Nuclear Station, Units 1 and 2. .After
receiving an application, in 1972, to construct the Station, the staff reviewed
impacts that would occur during the construction and operation of the Station.
This evaluation was issued as a Final Environmental Statement (FES-CP) in August
1973. As a result of that environmental review, a safety review, and an evalua-
tion by the Advisory Committee on Reactor Safeguards (ACRS), and after public
hearings before an Atomic Safety and Licensing Board in Port Gibson, Mississippi,
between February and August 1974, the Atomic Energy Commission ((AEC), now the
Nuclear Regulatory Commission (NRC)) issued Construction Permits CPPR-118 and
CPPR-119 on September 4, 1974.

On April 28, 1978, the applicants submitted an application, including a Final
Safety Analysis Report (FSAR) and an Environmental Report (ER-OL),* requesting
operating licenses for Units 1 and 2. Those documents were docketed on June 30,

^5ee availability statement on page v.
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1978, and the operational safety and environmental reviews were initiated at
that time.

As of September 1981, construction of Unit 1 was approximately 92 percent
complete, with the reactor expected to be ready for fuel loading in December
1981. Unit 2 was approximately 22 percent complete, with a tentative fuel-
loading date of August 1985.

1. 3 Permits and Licenses

The applicants have provided a listing of environmentally related permits,
approvals, and licenses which are required by Federal, regional, state, and
local agencies in connection with the Station. This information is provided
in Chapter 12 of the ER-OL. The staff has reviewed that listing and is not
aware of any potential non-NRC licensing difficulties that would significantly
delay or preclude the proposed operation of the Station. The Clean Water Act
401 certification and the National Pollutant Discharge Elimination System
(NPDES) Permit (required oy Section 402 of the Clean Water Act of 1977) by the
State of Mississippi are prerequisites for the issuance of an operating license
by the NRC. These documents were issued, and copies are provided in Appendix A
of this statement. The NPDES permit reproduced in Appendix A has expired. A
new permit is being drafted by the State of Mississippi Department of National
Resources, Bureau of Pollution Control. Until the new permit is approved, the
effluent limitations, monitoring requirements, and other controls set forth in
the expired permit continue to be in force.

9

9
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2 PURPOSE OF AND NEED FOR ACTION

2.1 Rdsums

When the construction permits were issued in September 1974, the staff concluded
that the Grand Gulf Nuclear Station units should be allowed to operate to ensure
the reliability of service on the Middle South Utilities (MSU) system.* At t' at
time, Units 1 and 2 were scheduled to begin commercial operation in January
1980 and January 1981, respectively. These online dates were predicated on an
expected growth rate in electrical energy usage in the Middle South service
area of about 9.3 percent a year from 1972 to 1981. However, the actual growth
rate from 1972 to 1979 was only about 6.2 percent a year. This decline in the -

expected growth rate of electrical energy usage is not unique to the Middle
South service area; rather, it is representative of a national trend, attrib-
utable in part to higher prices for electricity, to conservation, and to an
overall slowdown in economic growth. One response by utilities has been to
adjust the projected expansion of capacity by delaying planned additions to
their systems. It is in this context that the applicants have delayed the
commercial availability of the Grand Gulf units. Current scheduling calls for
Units 1 and 2 to begin commercial operation in June 1982 and February 1986,
respectively.

In this statement the staff evaluates the purpose and need for the Grand Gulf
units in the context of (1) overall system production costs for generating
electricity; (2) availability of alternative fuels; and (3) reliability of the
power supply for the Middle South service area.

2.2 Production Costs

The Station has been constructed to provide an economical source of baseload
energy. Because the substantial capital as well as the environmental costs
associated with construction have already been incurrN the only economic

costs and operationfactors that are relevant for consideration now ar. <

and maintenance (0&M) costs (system production co> aecause these expenses
will be affected by whether or not the units operate. A comparison of system
production costs with and without the Station available to the system shows
strong economic justification for operation of the facility.

The MSU system is currently heavily dependent on fossil fuels for generating
electricity for its customers. In 1979, 90 percent of MSU's electrical energy
was generated by either natural gas or oil. The remaining 10 percent was
supplied by nuclear power (9.5 percent) and hydropower (0.5 percent).1 The
MSU system has traditionally burned natural gas as its primary fuel, but in
recent years it has been forced to use increasing amounts of fuel oil, which
is more expensive. In 1972, natural gas accounted for 88 percent of MSU's
total electrical generation, while oil accounted for 11 percent; by 1979,

*The geographical limits of the HSU power-supply area are described on
page 8-1 of the FES-CP.

2-1



. _ - . -. ._ - - - .

4

a

i

i natural gas accounted for slightly less than 57 percent, and oil's share was
! just over 33 percent.2 This rather dramatic shift was not induced by economic

incentives, because oil is significantly more expensive than natural gas.;
,

Rather, the shift was caused by gas-supply curtailments which were imposed on
the MSU system and by the fact that much of MSU's capacity comes from boilers
which can be fired readily by either gas or oil.-

Because MSU is heavily dependent on gas and oil-fired capacity, and because
gas supplies to the MSU system are not adequate to meet its needs, the staff'

has concluded that the replacement for any. energy not produced by the Station
would have to come predominantly from oil-fired generation. This conclusion'

is consistent with the applicants' own assessment of the source of replacement
,

energy should the Station not be allowed to operate.
i

; In the applicants' analysis of projected production costs, according to an
economic-dispatch logic, the annual projected fuel costs for the MSV system'

are estimated on the basis of a specified mix of generating capacity and
projected energy requirements.3 Analyses were performed for the years 1981
through 1985, with and without the Grand Gulf units in service, and for varying
rates of growth in the amount of energy the system requires, to assess the
sensitivity of these cost estimates to load growth. It was assumed here that
the Grand Gulf units would begin commercial operation in April 1981 and January2

1984.

Although the latest schedule slippage adopted by the applicants is not reflected
in those analyses, the overall staff conclusions will not be substantively
altered by this slippage. The results of these production cost analyses are
shown in Table 2.1. The values reported there represent MSU's estimate of the

i annual savings in system fuel costs by having the Grand Gulf units on line'

versus costs that will be incurred if these units are not allowed to operate.
The savings estimated for the 1981-83 period are attributable to only Grand

i Gulf Unit 1; the 1984 and 1985 values reflect the fuel-cost savings that would
] be realized with both units on line. The analyses assume that if- the Grand

1

Table 2.1\ Annual Savings in MSU System Fuel Costs *,

| (in millions of dollars)
4

i Load Growth Rate

: Assuming MSU Official
|- Year Forecast of 6.9% 5% 3%

i

1981 100 97 19 1
1982 133 124 111 .

; 1983 155 144 - 128
| 1984 297 262 191
'

1985 333 280 228
*- Based on having Grand Gulf Units 1 and 2 available for operation .

; in April 1981 and January 1984, respectively.

; Source: Reference 3.
;

2-2

,

,,, , ,, e -. - . , . _ . . - ,- - ,r .w, , . . m, -%., ,m. .- ~ v



,

Gulf units were in operation in these initial years, they would have performed
at a capacity factor ranging from 65 to 70 percent. The analyses also assume
that the energy that would have been generated by these units will be replaced
almost exclusively by oil-fired generation, with from 2 to 6 percent of the
replacement energy in a given year comirg from coal-fired generation. If the

applicants' official forecast is realized, limited supplemental energy from
outside the MSU system would be required in the 1982-1985 period.

After reviewing the underlying assumptions in the applicants' production-cost
analysis, the staff has concluded that the applicants' estimate of system fuel-
cost savings is reasonable, if not conservative. The conservatism arises because
current oil prices already substantially exceed the oil prices assumed by the
applicants for 1981-1985. Thus, the fuel-cost differential (and corresponding

,

savings reported in Table 2.1) is understated. However, the applicants' capacity-
factor assumption for the Grand Gulf units during their initial years of opera-
tion is probably on the high side, based on the experience of nuclear units in
general. If a lower capacity factor were assumed--on the order of 50 to
55 percent--the savings reported in Table 2.1 would be reduced by approximately
20 percent. Adjusting both oil-cost and capacity-factor estimates would result
in somewhat higher estimates of potential fuel-cost savings for the system than
those given.

A production-cost analysis should also include the differential in variable
0&M costs between the Grand Gulf units and the units which would provide the
replacement energy. However, these cost items are quite small in relation to
the fuel-cost differential and would not alter the ultimate cost differential
to any meaningful degree.

In addition, a decision to operate the Grand Gulf units will necessitate a
decommissioning expense once the units are retired from service. In Sec-
tion 8.4.3 of the FES-CP, the staff discussed the different decommissioning
methods available and their estimated cost. For larga BWR units (such as those
at Grand Gulf), the staff presently estimates the decommissioning cost per unit
to range from $35 million to $60 million (in 1978 dollars).

In conclusion, the staff views the applicant.s' assessment of potential savings
as reasonable. The results would not be significantly altered if the demand
for electricity grows at a lower rate than assumed, because MSU's marginal
energy source would continue to be oil. Table 2.1 shows savings only through
1985; in actuality, fuel-cost savings would continue as long as the Station is
licensed and operating--a period of approximately 30 years.

The operation of the Grand Gulf units also will result in environmental impacts
and increased risk. These have been evaluated by the staff, and the findings
-are presented in Sections 4 and 5 of this report. These impacts are small.

2.3 Diversity of Supply

It is to the advantage of a public utility to have diverse sources of power
available. Any number of problems could arise regarding the availability of
fuel to generate electricity. For example, if imported oil were not available,
if further limits were placed on the use of natural gas as a boiler fuel, or
if shortages of enrichment facilities were to develop, too much reliance on

2-3
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,1e or two fuels--especially for baseload operation--could necessitate cutbacks
in power to the power-supply grid. Currently, slightly more than 80 percent
of MSU's generating capacity and 100 percent of Mississippi Power and Light's
(MPL) generating capacity comes from natural gas or o11.4 With the Station in
operation, MSU and MPL would be better prepared to meet unexpected changes in
the supply of these fossil fuels. The fact that operation of the Station will
improve the diversity of fuel supply for the service area is further justifica-
tion for operation of the facility.

2.4 Reliability Analysis

Between 1965 and 1973, MSU's electrical energy output and peak-load demand grew
at average annual rates of 10.1 percent and 9.8 percent, respectively. Since
1973, these rates have slowed considerably, although they have remained con-
siderably faster than the growth experienced in the U.S. as a whole. For
example, between 1973 and 1979, peak load on the MSU system grew at an average
annual rate of about 5 percent, while for the U.S. it grew at an average annual
rate of approximately 3.5 percent. Comparable figures for electrical energy
output were 7 percent for the M50 system and 3.1 percent for the U.S. as a
whole.

Current official projections for the MSU system call for average annual rates
of increase of 6.9 percent for both peak-load demand ana net-energy-for-area
load from 1978 to 1988.

Table 2.2 shows MSU's reserve margins with and without the Grand Gulf units in
operation for 1981 through 1985. The peak-load-responsibility values reported
here reflect MSU's official forecast for system-maximum hourly load, adjusted
downward for firm purchases. System capacity reflects capacity owned by MSU
(adjusted downward for natural gas curtailments) plus purchases which are not
firm.

MSU has identified a 16 percent reserve margin as necessary to maintain minimum
acceptable reliability.5 This standard is consistent with the 15- to 25 per-
cent reserve margin guideline of the Federal Energy Regulatory Commission.
Thus based on MSU's current load forecast and capacity plans (as shown in
Table 2.2), if the Grand Gulf units are not added within the proposed timeframe,
MSU's reserve margins will be inadequate.

However, the staff does not necessarily concur with MSU's finding that the
Grand Gulf units will be needed t'o maintain minimum-reliability levels. A

state-level econometric forecasting model has been developed for NRC by the
Oak Ridge National Laboratory (ORNL).8 This model suggests that the growth of
the demand for electricity in the states of Arkansas, Louisiana, and Mississippi
will probably be significantly less than the growth projected by MSU; assuming
equivalency between energy and peak load growth suggests further that MSU can
maintain reserves in excess of 16 percent in 1981-1985 without the Grand Gulf
units.*

^It should be noted that the ORNL model produces a forecast range for electricity-
demand growth, and the result pertains to the ORNL base-case forecast. At the
high end of the forecast range, Unit 1 would be needed by the summer of 1984 in
order to maintain reserves in excess of 16 percent.
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Table 2.2 MSU's Projections of Summer Peak Loads,
Capacity, and Reserves, 1981-1985*

Projection 1981 1982 1983 1984 198a

: 1. System maximum annual
load (MWe) 13249 14317 15340 16345 17394

2. Firm purchases (with
reserves) (MWe) 523 523 524 374 375

3. Peak-load responsibility
(MWe) (1 - 2) 12726 13794 14816 15971 17019

4. Capability with assumed
curtailn;ent (MWe) 14120 15177 15708 17084 18075

5. Purchases (without reserves)
(MWe) 1266 1237 1484 1471 1751

6. Total cmability (MWe)
(4 + 5) 15386 16414 17192 18555 19826'

7. Total capability (less
Grand Gulf) (MWe) 14136 15164 15942 16055 17326

8. Reserve margin (%) wit,
Grand Gulf ** 20.9 19.0 16.0 ~; 2 16.5.

9. Reserve margins (%) without
Grand Gulf *** 11.1 9.9 7.6 0.05 1.8

*Assumig Grand Gulf Unit 1 is available for operation in April 1981 and
Unit 2 is available for operation in January 1984.

**((6 + 3) - 1) x 100
t

***((7 + 3) - 1) x 100

Source: ER-OL, Table 1.1-15, Amendment 1, March 1979.

The staff's reliability assessment adopts the applicants' 16 percent reserve
margin criterion and assumes that slightly more than 3500 MWe of new capacity,
other than Grand Gt.lf, will be added to the MSU system in 1981-1985 as sched-
uled. It also assumes that approximately 2000 MWe of purchased power will be
available in the peak-use season eaJn year. The conclusions of the reliability
assessment could be altered by unavoidable slippages in or decisions to delay
any of these subsequent additions or by the uncertainty associated with MSU's
reliance on outside purchases for so much of its needed power. Finally, because
the staff's econometric model is aggregated at the state level and because the
MSU system utiiities serve only parts of the states, the findings based on the
ORNL model are valid only if the growth rate in each of the service areas is
the same as the growth rate for the respective state as a whole.

The staff concludes that, without the Station, there may be a reliability problem
by about 1984; however, there are uncertainties in the forecast which could
change this, most likely to a later rather than earlier date. If a 16 percent
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reserve margin is adequate, reliability is mt a primary consideration in the
' timing of the initial operation of these units.

; 2.5 Conclusions.

The results of the staff's assessment of purpose and need support a decision
to issue the operating license for Grand Gulf Units 1 and 2 in the timeframe
proposed by the applicants. The fact of overriding importance is that the
timely addition of these units to the MSU system 4s expected to result in
significant savings in system production costs, furthermore, the operation of
these units will decrease MSU's dependence on fuel supplies of uncertain
availability and will increase system reliability.

' The operation of these units will result in increased environmental costs and
limited increased risk. However, these issues have been addressed in this
statement and the staff has found the costs and risk to be small. Moreover,
if the Grand Gulf units do not operate, replacement energy will have to be
generated. This increased use of other power generation facilities will also
have associated environmental costs and risks. Finally, although decommis-
sioning is identified as an incrementd cost of operating the Grand Gulf units,
it should be noted that this cost represents less than 50 percent of the
projected production-cost savings resulting from Grand Gulf operation for a
single year.

2.6 References

(1) Mississippi Power & Light Company, " Operating License Environmental Report,"
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Sales Program, Washington, DC 20555 and/or the National Technical
Information Service, Springfield, VA 22161).
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3 ALTERNATIVES TO THE PROPOSED ACTION

3.1 Rdsumd

During the construction permit (CP) stage of the licensing process,_the staff
analyzed alternate sites, alternate plant designs, and alternate sources of
generation, including the alternative of not adding new production capacity.
The staff concluded, based on its analysis of these alternatives as well as on
a cost benefit analysis, that additional capacity was needed, that nuclear power

would be an environmentally acceptable means of providing the capacity,fiedand
1 that the Grand Gulf Nuclear Station--at a specified site and of a speci
*

design--was acceptable from an environmental perspective. Since that time,
most of the Station construction has been completed (see Section 1.2). The
economic and environmental costs associated with the construction of the
Station that have been incurred must be viewed as " sunk costs" in any assess-
ment of alternatives.

- 3. 2 Alternativesi

Attheoperating_ license (0L) stage,itisnotrationaltoconsiderdifferent
sites, dramatic plant modifications, or the construction of new and different
energy sources as alternatives to the existing nuclear facility unless a com-
pelling safety or environmental concern which was not evident during the con-
struction permit review is discovered. No such compelling consideration has
emerged. Moreover, the environmental impacts of operation have been considered
and assessed in Sections 4 and 5 of this statement to the extent required. As
discussed in Section 6.4, as a result of the staff's assessment, the staff has
been able to forecast more accurately the effects of operation of Grand Gulf
and has determined that Grand Gulf will operate with acceptable environmental
impact.

The environmental costs associated with any of these alternatives which were
considered and foreclosed at the CP review stage would now be prohibitive when
compared to the incremental costs of operating the completed Station. These
alternatives would require significant environmental and capital commitments,;

in addition to their costs of operation. * Further, the delays caused by any
proposed change in alans would necessitate an assessment of the cost of pro-
viding the energy tlat could have been produced by the Station versus the cost
of energy from replacement energy sources during the delay period.

9

Therefore, it is the NRC staff's view that, at this time, the only alternative
to operation of the Station is the denial of its operation.* Without any
significantenvironmentalorsafetyobjection,thedecisionisaneconomicone.
If operation is denied, the most conservative assumption (i.e., least costly)

^1he environmental impacts of alternative energy sources were extensively
considered in Section 9 of the FES-CP. The staff is not aware of any new
information which would change the staff's finding stated in the FES-CP.
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is that existing capacity on the applicants' system is available to replace
the energy that could have been provided by the Station. If, under this -

i scenario, it can be demonstrated that significant production cost savings are
available from operation of the Station vis-a-vis non-operation, then the
operating alternative is preferable. The NRC staff has evaluated this cost
differential in Section 2.2 of this statement and finds that savings on the
order of $100 million per year per unit would be realized during the proposed i
initial years of operation of the Grand Gulf Nuclear Station. Comparable |

savings would be expected for subsequent years.

Thus, the only feasible alternative to operation (denial of operation) has
bet evaluated, and operation of the Station has been determined to be the
preferable.

|

.
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4 AFFECTED ENVIRONMENT

4.1 Rdsums

The following sections provide a description of the facility and the related
environment for only those areas where additional information has been provided
or changes have occurred since the FES-CP review. No changes were identified
with respect to prime agricultural land and local air. quality. Therefore, they
are not discussed in this statenent.

4.2 Facility Description

4.2.1 External Appearance, Plant Layout, and Land Use

The Grand Gulf site occupies 930 ha (2300 acres). A general description of
the external appearance, plant layout, and land use is provided in Sections 2
and 3 of the FES-CP.

*

Since the FES-CP was written, some minor changes have been made in the external
appearance of the plant, in the plant layout, and in the land use at the site.

r The applicants have deeded 66 ha (164 acres) of land in the northern part of
the site to the Grand Gulf Military Park. The height of the cooling towers is
159 m (522 ft), slightly higher than the 150 m (492 ft) above the level of the

i Station estimated at the CP stage of the review. The orientation of the parking
lot and switchyard have been rotated 90 degrees, and the total area devoted to
structures has decreased, from the earlier estimate of 121 ha to 50 ha (300 acres
to 124 acres).

4.2.2 Plant Water Use

Water use is generally as described in the FES-CP although some changes in desiga
flow rates have been made. Current planned-usage is shown schematically in
Figure 4.1.

3Water is withdrawn at a continuous rate of approximately 2.7 m /s (95 cfs), as
3

| compared to the 3.7 m /s (130 cfs) estimated in the FES-CP. Most of this water
is used first in the plant service water system, which supplies cooling water'

to the various heat exchangers and chillers. Then it is discharged to the
cooling tower basins, where it becomes the source of makeup water for the

3As much as 0.5 m /s (17.6 cfs) of the service watercirculating water system.
may bypass the cooling tower basin, passing directly to the discharge basin.
Approximately 9.5 1/s (150 gpm) of river water are diverted for use as proces, sed

.
makeup water (demineralized and domestic), and 14 1/s (225 gpm) are diverted

! for use as cooling water for the administration building heating, ven:ilating,
and air conditioning (HVAC) system.

|

I
l

|
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4.2.3 Intake Structures

The water-intake structure, as constructed, is substantively different from
that evaluated in the FES-CP. At the CP review, water was to be taken directly
from the river. The new intake design draws water from the alluvial aquifer
and the Mississippi River through a series of radial collector wells located
along the shoreline. As built, this structure, which provides station makeup
water, consists of six radial wells (three operating, three planned for Ur;it 2
use). They are located along the shore of the Mississippi River, just down-
stream from the barge-unloading facility and the discharge structure; Each
radial well is a large, circular reinforced-concrete caisson, installed verti-
cally, and extending down into the alluvial sediment adjacent to the river. As
many as 12 horizontal, screened, 16-in.-diameter pipes, called laterals, extend
outward radially from the lower portion of the caisson about 60 m (200 ft) into
the alluvial sediment. Water comes both from the river by induced infiltration
and from the alluvial aquifer into the radial collectors. This water is then
pumped to the plant by two vertical plant service water pumps installed on the
operating floor of each well (at floor elevation 29.3 m n;sl (96 ft)). Figure 4.2
is a conceptual configuration of a radial well. The collector-well system is
designed to supply a flow of about 2.7 m /s (95 cfs). The maximum anticipated3

radial well water temperature is 24 C (75 F).
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Figure 4.2 Conceptual Illustration of a Radial-Collector Well

Source: J. B. Cannon and others, " Fish Protection at Steam-Electric Powe-
Plants: Alternative Screening Devices," Dak Ridge National Laboratory, da.
See also ER-OL Figure 3.4-5.
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4.2.4 Discharge Structure and Barge Slip |
|

IThe discharge structure, as constructed, is also substantively different from
that evaluated in the FES-CP. At the time of the CP review, the station dis- ;
charge was to consist of a submerged pipe with a high-velocity nozzle discharge. |
Now, all effluent streams are combined and conveyed by a 54-in.-diameter outlet
pipe to the discharge structure, which is located on the south bank of the barge
slip, about 90 m (300 ft) from the mouth of the slip.

The barge slip, which is an integial part of the discharge structure, is also |
new since the CP review. The velocity of the plant discharge flow at the exit
of the barge slip will vary with the river stage. Figure 4.3 shows the location
and orientation of the discharge structure within the barge slip. The bed of
the concrete-lined barge slip is 15.2 m (50 ft) wide. The elevation of the
54-in. discharge line is 14.9 m (49 ft), and the elevation of the riverward
edge of the barge slip is 11.9 m (39 ft). The mean elevation of the surface
of the river water at the site is 16.5 m (54 ft) ms1; the 7-day,10 yr low-flow
level is 9.4 m (31 ft) msl. Under normal plant operating conditions, the
velocity of the discharge from the 54-in. pipe with two-unit operation is less
than 0.8 m/s (2.5 fps). During low-flow periods, when the level of the river
water is lower than the riverward edge of the barge slip, the flow in the barge
slip will be uniformly distributed at its outlet with an approximate velocity
of 1.1 m/s (3.5 fps). During mean river-water-level periods the centerline of
the 54-in. discharge pipe will be approximately 0.15 m (0.5 ft) under water;
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the barge slip between the discharge pipe and the outlet into the river will
contain water at an average depth of 3.4 m (11 ft). The flow velocity at the
outlet of the barge-slip channel will be about 0.03 m/s (0.1 fps).

4.2.5 Radioactive-Waste-Management System

Under requirements set by Section 50.34a of Title 10 of the Code of Federal
Regulations (10 CFR), an application for a permit to construct a nuclear power
reactor must include a preliminary design for equipment to keep levels of
radioactive materials in effluents to enrestricted areas as low as is reasonably
achievable (ALARA). The term ALARA means ae low as is reasonably achievable
taking into account the state of technology as well as the economics of
improvements in relation to (1) benefits to the public health and safety and
other sociotal and socioeconomic considerations and (2) the utilization of
atomic energy in the public interest. Appendix I to 10 CFR Part 50 prcvides
numerical guidance on design objectivc for light-water-cooled nuclear power
reactors to meet the requirements that radioactive materials in effluents
released to unrestricted areas be kept ALARA.

To meet the requirements of 10 CFR Section 50.34a, the applicants provided final
designs of radwaste systems and effluent control measures for keeping levels
of radioactive materials in effluents ALARA within the requirements of Appendix I
to 10 CFR Part 50. In addition, the applicants provided an estimate of the
quantity of each principal radionuclide expected to be released annually to
unrestricted areas in liquid and gaseous effluents produced from normal opera-
tion (including anticipated operational occurrences).

The NRC staff's detailed evaluation of the radwaste systems and the capability
of these systems to meet the requirements of Appendix I is presented in
Chapter 11 of the staff's Safety Evaluation Report. The quantities of radie-
active material that are now estimated to be released from the plant (as
calculated by the NRC staff) are presented in Appendix D of this statement,
along with examples of the calculated doses to individual members of the pubiic
and to the general population resulting from these effluent quantities.

|

As part of the operating license for this Station, the NRC will require Technical
,

| Specifications limiting release rates for radioactive material in liquid and
,

gaseous effluents and requiring routine monitoring and measurement of all
! principal release points to ensure that the Station operates in conformance
! with the radiation dose design objectives of Appendix I.
I

i 4.2.6 Cooling-Tower Blowdown

As a consequence of adding the radial-well intake system, the quality of the
cooling-tower blowdown will differ from that described in the FES-CP. Evapora-
tion of water in the cooling-water system (CWS) results in an increase in the
concentration of chemicals and solids present in the water. The applicants
have computed the concentrations of the chemicals in the CWS blowdown under a
range of operating conditions. Table 4.1 shcws average blowdown quality duririg
operation at three cycles of concentration. Sulfuric acid will be added to
control scale formation, and polyphosphate will be added to act as a calcium
dispersant. Table 4.2 presents the concentrations of sulfates, chiorides, and
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Table 4.1 Quality of Makeup, Blowdown, and Mississippi River
Water, concentrations in mg/l

.

Average well Average Long-term Projected Circulating
pumpout river average average water and
(Nov-Dec 79) (Nov-Dec 79) river well blowdown *

Dissolved Solids 332 212 230 376 1128
Hardness (CaC 3) 254 130 40 332 996
Calcium 68 30 39 93 279
Magnesium 20 14 10 24 72
Sodium 20 18 20 18.4 55
Potassium 2.8 3.7 2.8 4.1 12.3
Sulfate 32 39 50 33.5 743***
Chloride 19.5 21 23 19 57
Nitrate 0. 5 1.2 2.8 3.6 10
Silica 20.1 14 8.7 17 51
Aluminum <0.1 3.6 0.02 <0.11 <0.3
Copper <0.02 <0.02 0.01 <.05 <0.15
Iron Total 10.0 3.0 0.039 10 30
Zinc <0.06 <0.13 0.046 <0.1 <0.3
Suspended Solids 24 74 150 19.1 57.6
pH 7.2 7. 4 7.5 7.2 8.0-8.5
Ammonia (N) 0. 8 0.4 0.13 0.53 1. 6
Nitrogen Kjeldahl 1. 0 .9 NA** NA NA
Nitrogen (Total) NA NA 2.0 5.5 16.5,

a
Computed for three cycles of concentration. Actual concentrations at the point
of discharge may be less than the blowdown values due to dilution with the
cooling tower makeup bypass flow stream.

**
NA = Not available.

nsn
Including sulfate from sulfuric acid addition.

; Source: Reference 2.
l

total dissolved solids (TDS) in the station effluent, which includes the
blowdown from the CWS, minor waste streams, and the plant service water bjpass.,

The aeration effects in the cooling towers will keep dissolved oxygen and carbon
dioxide in the blowdown stream at close to equilibrium with the atmosphere.
Dissolved chemical species will precipitate out as evaporation increases their
concentration'pect their limit of solubility. The total suspended solids in
the CV5 blowdown could reach as high as 95 mg/l with five cycles of concentration.

To minimize biological growths which would reduce heat-transfer rates in the
CWS a biocide (sodium hypochlorite) will be added to the CWS and to the service

| watar systems intermittently. An approved surfactant may be added to enhance

!
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Table 4.2 Plant Effluent Water Quality Concentration, mg/l

Parameter 2 cycles 3 cycles 5 cycles

January July January July January July
i

Sulfates 446 446 492 703 479 682
.

Chloride 38 38 44 55 44 55

TDS* 752 752 861 1083 861 1083

" Total dissolved solids

Source: Reference 2.

the effect of the biocide. The NPDES permit (No. MS0029521), issued by the
State of Mississippi Bureau of Pollution Control (see Appendix A), limits the
cooling-tower-blowdown discharge to an average of 0.2 mg/l and a maximum of
0.5 mg/l of free-available chlorine. The permit further states that (1) neither
free-available chlorine nor total residual chlorine may be discharged from any
unit for more than 2 hr in any one day and (2) only one unit may discharge free-
available chlorine or total residual chlorine at any one time (0utfall Serial
Number 002, see NPDES permit page 3).

4.2.7 Makeup-Water-Treatment Wastes

The use of groundwater as makeup water from the radial-well system will result
in water-treatment wastes that are different from those evaluated in the FES-CP.
There will be more dissolved solids and less suspended solids for disposal.
However, the limitations on effluent quality imposed by the NPDES permit are;

; the same. The permit limits oil and grease to a daily average of 15 mg/l (daily
! maximum of 20 mg/1) and limits tctal suspended solids to a daily average of
| 30 mg/l (daily maximum of 100 mg/1) (0utfall Serial Number 007, see NPDES permit

page 6).i

A maximum of 1600 1/d (426 gal /d) of sulfuric acid and 1450 1/d (384 gal /d) of
caustic soda (50 percent Na0H) will be required for resin-bed regeneration.
Estimated levels of sulfates, sodium, calcium, magnesium, and chlorides are
not significantly different than those discussed and evaluated in the FES-CP.

4.2.8 Sanitary and Other Waste Systems

The sanitary waste system to be employed during normal one- and two-unit
operation is now designed to handle 50 percent more flow than when it was
evaluated in the FES-CP. The new system is designed to handle a flow of waste
water of 56 m /d (15,000 gpd) (300 persons at 50 gpd per person). Two additionala

sanitary waste system units were installed during station construction with a
j total design capacity of 112 m /d (30,000 gpd); they will be used to handle3

!
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peak loading during refueling outages. These two units disc.harge into construc-
tion basin A which, in turn, discharges into Hamilton Lake and then into the
Missisi,91 4 ser. Effluent quality is regulated by NPDES permit M50029521

which, as would have been the case for the earlier system,is mixed with anylimits the combined
effluent from the three sewa
other water or waste water) ge treatment units (before itto a biochemical oxygen demand (BOD) and total
suspended solids concentrations of 30 mg/l daily average and 45 mg/l daily
maximum. The pH of the effluent is limited to the range of 6.0 to 9.0.

Before the erfluent from the first sanitary waste system unit is discharged
into the river, it is mixed with the CWS blowdown and other plant waste streams
at a dilution ratio of 2000 to 1. The resulting concentration of suspended
solids and BOD which can be attributed to the sanitary effluent is less than
0.01 mg/1. When the sanitary waste is completely mixed with the river, the
dilution of the waste would be on the order of 24 million to one.

Nonradioactive licuid wastes that are also ultimately discharged into the1

Mississippi incluce (1) floor-drain wastes from the fire-water pump house the
dieselgeneratorandwater-treatmentbuildings,andtheadministrationbuilding;
(2) standby-service-water-system blowdown and auxiliary-boiler blowdown;
(3) waste from the emergency laundry facility; and (4) drainage from the roof
drains. These effluents are generally of low volume or are released infrequently.
All of these waste streams will be treated and disposed of in accordance with

j applicable permits and regulations.

At the time the FES-CP was prepared, hibitors.the applicants had not provided specificinformation about use of corrosion in The ER-OL (Section 3.6.5) states
. that corrosion inhibitors will be used in the turbine building cooling water
1 systems, chilled water systems, and the auxiliary steam system. With the excep-

tion of the auxiliary steam system, all of these are closed-loop systems which
do not intentionally discharge to the environment. The water guality in the
auxiliary steam system is maintained by blowdown, makeup, chemical feed, and
mechanical deaeration. Sodium hydroxide will be added, as reguired, to the
auxiliary boiler water to control pH. Blowdown and the addition of catalyzed
sodium sulfite will be used to control conductivity. Disodium phosphate will
be added to control scaling, and an improved hydrazine substitute will be added
to control corrosion. Because of the low auxiliary-boiler-blowdown flow rate
(about 5 1/ min total for both units), there will be no detectable change in;

the quality of the water in the Mississippi River. Moreover, the auxiliary-
boiler-blowdown flow is mixed with the discharge flow from the balance of the
Station at a ratio of between 11,000 and 14,000 to 1. It is discharged to the
water treatment building sump, which is regulated by NPDES permit M50029521.

4.2.9 Power Transmission Systems

One 115-kV line and three 500-kV transmission lines are associated with the
Station. The Franklin, Baxter Wilson, and Port Gibson lines have been built.
The Ray Braswell line, which is associated with Unit 2, will be completed in
1985.

The description and construction plans for all four lines are discussed in
Sections 3.8 and 3.9 of the FES-CP.

,
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4.3 Project-Related Environmental Descriptions

4.3.1 Community Characteristics

The general socioeconomic characteristics of the region, including demography
and land use, are described in Section 2.2 of the FES-CP. The region surrounding
the site is rural and sparsely populated. The population in Claiborne County
is expected to 3 ow at a very low rate or not at all during the life of the
plant. Other than the Jackson Standard Metropolitan Statistical Area (SMSA),
surroundinc counties are forecasted to have stable or declining populations.
The Jacksra SMSA population is forecasted to increase about 1 percent a year
during t'a life of the plant. Forecasts of economic growth indicate manufac-
turing earnings and services earnings will grow more rapidly that agricultural

Generally, the region is expected to experience slow and minor chanearnings.1
in its socioeconomic characteristics during the operating life of the Station. ges

,

4.3.2 WaterQuality

The quality of the water of the Mississi)pi River in the vicinity of the Station
has not changed significantly since the FES-CP was issued. The FES-CP evaluated
the quality of the cooling-tower blowdown and drift based on the use of raw
river water as makeup. The applicants have calculated that the radial-well
collector system will withdraw about 70 percent of its water from the Mississippi
River by induced infiltration. The remaining 30 percent will be obtained from'

the groundwater aquifer. It is calculated that approximately 1 year of pumping
will be required before the 70 percent withdrawal rate can be established.
The cuality of the water being pumped at that time, however, cannot be computed

.

basec on the ratio of river water to aguifer water. As river water enters and'

passes through the aquifer it changes in quality due to ion-exchange charac-
teristics of the soil and due to the dissolution of material within the soil.

2 that ultimately the sustain 1d water quality wouldThe applicants have estimated
be equivalent to that produced if surface river water wer: 1ixed 50 percent
with the groundwater.

The applicants have measured the quality of the water withdrawn from the existing!

radial wells. Average values fer the months of November and December 1979 are

For almost every parameter (except sodium (jected average
Table 4.1 also presents the propresented in part in Table 4.1.

Na) and silicawell-water quality.
soluble (502)), the average well pumpout for the Noveinber through December 1979
testperiodisofhigherqualitythantheprojectedvaluegiveninTable4.1.

| Forthepurposesofthisassessment,thelowerqualityprojectedaveragewater
j quality values for the radial-well pumpout presented in Table 4.1 are used to
j characterize the makeup water to the Station. Because continued pumping is

likely to lead to makeup water of a higher quality, the use of these values,

is considered conservative. Table 4.1 also presents anticipated values for
the quality of circulating-blowdown _ water discharged to the discharge basin,

| b-edontheprojectedaveragewell-waterquality.

Additional considerations apply to the eval d ion of suspended solids and dis-
solved gases. The actual suspended-solids saiue of the radial-well water is
expected to be less than 1 mg/1; however, iron precipitation in the CWS could
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lead to significant levels of suspended solids in the circulating water. Values
as high as 95 mg/l are expected after five cycles of concentration.

It is anticipated that the recirculation and aeration effects of the cooling
towers will result in dissolved gases in the blowdown stream being close to
equilibrium with the atmosphere.

4.3.3 Surface-Water Hydrology

The dominant hydrologic feature in the site area is the Mississippi River, which
has a drainage area of nearly three million km2 (1.16 million mi2) at the nearest
U.S. Geologic Survey stream gage located at Vicksburg, Mississippi. The river
is characterized by a wide, alluvial floodplain, flanked on the east by high
bluffs. The floodplain at the site is about 97 km (60 mi) wide, but for most
flood conditions, it is reduced to about 3 to 6 km (2 to 4 mi) by a levee system
on the west bank.

The Station is at a grade elevation of 40.4 m (130 ft) ms1. This elevation is
well above various Mississippi River levels, provided by the applicants and
summarized below:

Elevation
Item (m, ms1)

U.S. Army Corps of Engineers
design project flood 29.3

100 yr flood elevation 27.9

Mean annual flood elevation 23.0

Low-water elevation (lowest recorded
at Vicksburg, projected to Grand Gulf) 8.5

Seasonal variations in stream flow can be seen in data provided in the applicants'
ER-OL for the stream gage at Vicksburg, Mississippi (1929 - 1973).

Streamflow data, supplementing Table 2.4.2 in the ER-OL, have been gcthered for
the period 1973 - 1979; these data are summarized in Table 4.3 of this statement,

l Table 4.3 Observed Mean Discharge at Vicksburg, Mississippi (1000 cfs)

Water Annual
,

Year Oct Nov Dec Jan Feb Mar Apr May June July Aug Sept Avg

|
1974 326 550 645 1231 1380 1093 1068 824 1182 683 366 483 814.7
1975 446 433 538 913 1060 1299 1561 1160 708 495 353 377 776.3
1976 268 301 278 728 667 893 679 547 437 454 281 198 478.3

i 1977 505 625 868 272 257 744 813 449 262 369 304 376 488.4
| 1978 291 278 850 660 650 757 1130 974 630 481 400 348 621.0

1979 562 535 752 901 695 1375 1564 1318 788 533 594 611 853.0

| Source: U.S. Army Corps of Engineers, Vicksburg, Mississippi
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3Low-flow records indicate that a minimum 1-day flow of 2815 m /s (99,400 cfs)
was recorded on November 1, 1940. The radial-collector wells (described in

.

Section 4.2.3) have been designed for a river level corresponding approximately
to this discharge.'

Two streams are located in the plant area. One flows perenially and drains an
area of 7.25 km2 (2.8 mi2); the other flows intermittently and drains an area,

of about 1.55 km2 (0.6 mi2) where most plant facilities are located. Both
discharge into the Mississippi River.4

( A plant access road has been constructed across both streams. The alignment
! of the intermittent stream channel has been modified, and ~the channel has been

partly concrete lined to minimize soil erosion and increase drainage efficiency.
Both streams are carried under the access road by large culverts (see
Section 5.3).

There are several lakes, swamps, and slack-water areas on the banks of the
Mississippi River in the vicinity of the site. The lakes are mostly of the
oxbow type, and they are submerged during floods. Hamilton and Gin Lakes,
located on the site property, formerly were connected by a stream channel
running through the wetlands between the lakes. However, as a result of con-
struction of the haul road, this connecting channel has been modified, and the'

flow in the lakes is connected by a series of culverts under the haul road in
,

the vicinity of the old stream channel.

4.3.4 Groundwater Hydrology

The principal sources of groundwater in the site region are the Holocene alluvial
deposits of the Mississippi River floodplain, the. Pleistocene terrace deposits,
and the Miocene-age Catahoula Formation. The applicants have stated that water-
bearing formations below the Catahoula are rarely used in the vicinity of the
site because of their great depth and generally poor quality.

Several feet of organic silty clay form the surface over most of the river
floodplain. Holocene alluvial sand, clay, and gravel deposits immediately
underlie the flood plain. At some locations bordering the Mississippi River,
uniform fine-to-medium grained sand extends to a depth of above 30.5 m (100 ft);
elsewhere in the floodplain, approximately 23 m (75 f t) of clay overlies 9.14 m
(30 ft) of sand and gravel. Groundwater within the floodplain occurs under
unconfined conditions, with water levels generally within 6 m (20 ft) of the

I ground surface. In the floodplain alluvium, the primary source of recharge is
infiltration of precipitation. The Mississippi River controls groundwater
levels in the floodplain and provides recharge during high river stages.

The eastern upland area of the site is blanketed by 6.7 to 25 m (22 to 82 ft)
of Pleistocene loess, which generally lies above the water table. The loess
is underlain by 0 to 46 m (0 to 150 ft) of Pleistocene terrace deposits con-
sisting of basal sand and gravel sediments, grading upward to finer silts and
clays. Groundwater within the terrace formation exists under unconfined con-
ditions. The primary source of recharge for aquifers in the terrace deposits
is the infiltration of precipitation through the overlying loess.

4-11

. _ . _ - ._ _ - - _ - . - _ - - . .- -_



. _

The Catahoula Formation lies beneath the alluvium and terrace deposits and at
a few locations beneath the loess. This formation consists of fine sand, silty
clay, and clayey silt, with occasional fine silt and sand seams, locally indurated.
Groundwater occurs in thin sand zones, generally less than 3 m (10 f t) thick,
confined between thick clay and clayey silt layers. However, in certain localized
areas of the site, groundwater in shallow sand strata in the uppar artion of
the formation occurs in cases where leaky confining beds allow hydraulic con-
nection to the overlying aquifers.

The source of recharge to water-bearing zones in the Catahoula Formation depends
on the location of the aquifer within the unit. Very shallow aquifers may receive
a limited amount of infiltration from overlying terrace or alluvium, whereas

j deeper aquifers receive replenishment laterally from their outcrops to the north.

Most of the water wells in the region are used for domestic purposes. The
Catahoula Formation supplies water for the majority of these wells. Use of
groundwater from alluvial and terrace deposits is limited to areas bordering
the Mississippi River and its larger tributaries. The only concentrated ground-
water witndrawal near the site is the Port Gibson municipal water system,
located about 8 km (5 mi) southeast of the site. This municipal system consists

3 (85,000 fts) per day.of five wells, which provide an average of 2400 m

A survey of water users within 5 km (3 mi) of the site revealed that most use
rainwater stored in cisterns, rather than wells. The applicants esti;nate that
about 2 m3 3(70 ft ) per day are withdrawn from wells within a 5-km (3-mi) radius
of the site.

The three levels of groundwater in the site area are: (1) the regional water
table in the Mississippi River alluvium and adjacent terrace deposits, (2) perched-
water tables in the terrace deposits, and (3) the potentiometric level of the
confined aquifer within the Catahoula Formation. Groundwater levels measured
in selected piezometers (see Table 2.4.13 of the ER-OL) and observation wells
(see Table 2.4.14 of the ER-OL) are presented in Figure 2.4-11 of the ER-OL.
Hydrographs of water levels of the Mississippi River in the vicinity of the
site and in Gin and Hamilton Lakes are shown on Figure 2.4-12 of the ER-0L.
In the site area, the groundwater table slopes gently westward, with local
gradients dipping toward the major tributary valleys. The gradient steepens
toward Hamilton and Gin Lakes. West of the lakes, the groundwater table
slopes toward the river at a gradient that varies with the prevailing river
stage. The regional groundwater table within the site property ranges from
about 18 to 24 m (60 to 80 ft) msl during normal river elevations. The normal
groundwater gradient in the floodplain and the bluffs is temporarily reversed
during flood stages of the Mississippi River. The interaction of groundwater
and surface water in the site area is such that the groundwater discharges
into the Mississippi River during normal conditions and receives recharge from
the river during flood conditions. The water levels in Hamilton and Gin Lakes
rise only when the lakes are rech4 Jed by the river during high-flow periods.
The water-level fluctuations in observation wells and Hamilton and Gin Lakes
indicate that the lakes are not in direct hydraulic communication with the
groundwater.

The groundwater levels recorded in observation wells during the long-term pumping
test of collector wells indicate that the drawdown created during the tests
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4fected groundwater levels beneath Hamilton Lake, but had no direct effect on
lake water levels. This phenomenon also indicates that Hamilton Lake is not
in direct hydraulic communication with the grourdwater.

Perched-water levels in the terrace deposits range from 27 to 40 m (90 to 130 ft)
ms1 in the site area. The highest perched-water level (40 m m31) was recorded
at observation well OW-201, loc:ted near the eastern site property line. Observa-
tion wells 0W-6, 0W-6A, OW-6B, OW-6C, 0W-115A, 0W-115B, 0W-116, and 0W-118 were
constructed in the perched-water zone in tne vicinity of the power blocks for
Station Units 1 and 2. The highest perched-water level recorded in these wells
was 34 m (112 ft) msl at OW-6A (Figure 2.3-11, Sheets 4 and 5, of the ER-OL).

The water levels in observation wells and piezometers constructed within the
Catahoula Formation range from about 17 to 24 m (55 to 80 ft) ms1 during normal
river elevations. In the immediate station vicinity, the regional water table
intersects the Catahoula Formation. In this area, the Catahoula surface forms
a ridge-like feature which rises above the regional water table to about 27 m
(90 ft) msl.
Evidence of induced infiltration was demonstrated during the test well program.
The long-term pumping tests of the radial wells demonstrate the close hydraulic
connection between the wells and the river. The hydrographs of the pumping
wells and the river are parallel during the pumping tests, indicating the
stabilization of groundwater levels by recharge from the river. The groundwater
levels during the performance of the long-term testing did not materially differ
from what was expected, based on the original test well program.

2.3.5 Air Quality

Meteorology measurements were made at the Station site between August 1972 and
September 1974, and between January 1976 and December 1976. The mean monthly
temperature and precipitation data derived from these measurements do not vary
significantly from those presented in the FES-CP. The wind data from the site
indicate a change from that reported in the FES-CP. The prevailing wir<d direc-
tions are from the east-northeast, clockwise,through south sectors, w{th winds
from these directions 50 percent of the time. About 28 percent of the time,
the winds are from the east-northeast through east-southeast. The mean wind
speed is 2 m/s (4.5 mi/hr); the winds are calm 0.6 percant of the time.

The tornado which passed through the site on April 17, 1978 was classified as
F3 overall (about 70 m/s) on the Fujita scale; however, winds were estimated
to be F2 (about 65 m/s) at the Station cooling towers and F1 (about 45 m/s) at
the reactor containment buildings.3

4.3.6 Terrestrial Ecology

In the FES-CP (Section 2.7.3), the 930 ha (2300 acres) that make up the Grand
Gulf station were characterized as predominantly hardwood forest, with cleared
areas for light farming. Since the start of construction, a total of 188 ha

(465 acres) of this land has been disturbed for construction activities and
permanent facilities. On April 17, 1978, tornadic winds severely damaged 158 ha
(390 acres) of timber. Pulpwood crews cleared the debris from this area.
Through management, the remaining 482 ha (1191 acres) remain similar to what
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they were. The fields near Gin Lake and the meteorological tower are used for
agricultural production, and bush-hogging operations are used to maintain the
remaining fields. Thus, the diverse habitats on the site are being retained.

In an effort to improve the wildlife habitat, sawtooth oak (Quercus acutissima)
seedlings have been planted in appropriate locations. A small fruit orchard
(with five types of fruit) has been planted west of the pond which is on the
south side of the site, and a natural grove of pecan trees located northwest
of the meteorological tower has been grafted with horticultural varieties of
pecans.

The radial-well intake system will provide makeup water from alluvial aquifers
as well as from the river. As a result, the quality of the cooling tower drift
will differ from that described in the FES-CP. Using information provided by
the applicant, the NRC staff has calculated that the mineral drift will be
deposited in the environs of the station at a maximum rate of about 6 kg/ha/yr
(5.3 lb/ acre /yr).

4.3.7 Aquatic Ecology

The one component of the Mississippi ecosystem in the immediate vicinity of
the station that has changed since the FES-CP is the shoreline community down-
stream of the discharge structure. In October 1979, the U.S. Army Corps of
Engineers completed extensite bank-stabilization work downstream of the
discharge structure and barge slip (ER-0L Amendment 3). The shoreline now
consists of articulated concrete mats covered with shells and crushed rock.
This stretch of bank originally consisted of unstable eroding clay which
supported little or no life. It is unlikely that a highly productive benthic
community will be established downstream of the intake because of the nature
of the substrate and the history of erosion along this stretch of riverbank.
The alteration of this shoreline due to the stabilization, therefore, does not
alter the conclusions drawn in the FES-CP.

4.3.8 Endangered and Threatened Species

Section 2.7.4 of the FES-CP identified species on Federal rare and endangered
species lists whose range included the Grand Gulf site or its transmission line
rights of way. Since 1973, the U.S. Fish and Wildlife Service has dropped the
" rare" category and now classifies species as either " endangered" or " threatened."

| The osprey (Pandion haliaetus), one of the species identified in the FES-CP,
is not now classified as " endangered" or " threatened."

In compliance with Section 7 of the 1978 amendments to the Endangered Species
Act (Act), the NRC requested 4 from the U.S. Fish and Wildlife Service (FWS) a
list of those Federally recognized threatened and endangered species, both listed
and proposed to be listed, and of designated critical habitat which might be
affected by the licensing of the Station. The FWS responses indicates that
the site and transmission corridors are within the known range of the American
alligator (Alligator mississippiensis), the red cockaded woodpecker (Picoides
borealis), the eastern cougar (Felis concolor cougar) and the bayou darter

| (Etheostoma rubrum). The FWS also requested, under provisions of the Act, that
t the NRC perform a biological assessment for the listed species. The results

of that assessment were transmitted to the FWS.8 The assessment concluded,
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and the FWS concurred,7 that no adverse impact to any threatened or endangered
species known or suspected to inhabit the Grand Gulf site or transmission
corridors will occur.

The Mississippi Game and Fish Commission and the Mississippi Natural Heritage
Program have their own list of endangered and threatened species of animals.
Of the species on this list, only the black bear has been sighted on the Grand
Gulf site. The first sighting was of two cubs, reported by a hunter on
February 23, 1978. The resident biologist has since seen bear tracks on two
occasions and an adult bear and a young bear at separate times. The presence
of young bear indicates they are reproducing in spite of the construction
activity. The reduced onsite construction activity associated with the opera-
tion of the plant should not adversely affect the resident bear population.

The Mississippi Natural Heritage Program also has a list of endangered and
threatened plant species. A staff review of program records showed that none
of the plants on this list occurred on or near the Grand Gulf site.

4.3.9 Historic and Archeological Sites

Since the publication of the FES-CP (see Section 2.3), the Mississippi Power
and Light Company has transferred a 66-ha (164-acre) tract of land to the Grand
Gulf Military Monument Commission. The tract includes the bulk of the remaining
portions of the old Grand Gulf town site and was added to the Grand Gulf Military
Park, which is on the National Register of Historic Places.

Also, since the publication of the FES-CP, a cultural resources survey of the
Ray Braswell Transmission line route was conducted by Mississippi Power and
Light Company. The report was reviewed by the State Historic Preservation Office
of the State of Mississippi, Department of Archives and History, and the NRC;
they are in agreement that no cultural sites eligible for listing on the National
Register of Historic Places will be affected. Coverage of historic and arche-
ological resources in the FES-CP is supplementeo by Appendix E in this document.

4.4 References

The first referenced document may be purchased from the National Technical
Information Service, Springfield, VA 22161. Item (3) may be obtained from the
University of Chicago. The remainder are available for inspection and copying for
a fee in the NRC Public Document Room, 1717 H St., NW, Washington, DC 20555 and
the local public document room at the McLendon Library in Raymond, dississippi.

(1) U.S. Department of Commerce, Bureau of Economic Analysis, Projections,
Economic Activity in Mississippi, Series E Population, May 1976.

(2) Letter from L. F. Dale, MPL, to H. R. Denton, NRC, December 19, 1980.

(3) Theodore T. Fujita, " Aerial Survey of Grand Gulf Plant and Vicinity after
the April 7, 1978 Tornado," Satellite and Mesonmeteorology Research Project,
Department of Geophysical Services, University of Chicago, SMRP Research
Paper 162, May 1978.
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(4) Letter from Ronald L. Ballard, NRC, to Richstd N. Smith, U.S. Fish and
Wildlife Service, Atlanta, GA, December 17, 1979.

(5) Letter from Richard N. Smith, U.S. Fish and Wildlife Service, to
Ronald L. Ballard, NRC, January 31, 1980.

(6) Letter from Frank J. Miraglia, NRC, to Kenneth E. Black, U.S. Fish and
Wildlife 5ervice, March 17, 1981.

'

(7) Letter from Dennis B. Jordan, U.S. Fish:and Wildlife Service, to
Frank J. Miraglia, iRC, July 30, 1981.
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5 ENVIRONMENTAL CONSEQUENCES AND MITIGATING ACTIONS

5.1 Rdsumd

The following sections discuss and evaluate the environmental consequences and
mitigating actions for those areas where additional information has been provided
or changes have occurred since the FES-CP review. Where no new information or
changes have been identified, there is no discussion.

Operational monitoring programs are to be conducted in accordance with the
Environmental Protection Plan (EPP) to be issued by NRC as a part of the
Operating License. The EPP will require the applicants, as licensees, to
(1) notify the NRC if changes in station design or operation occur or if tests
or experiments affecting the environment are performed, providing that such
changes, tests, or experiments involve an unreviewed environmental question;
(2) maintain specific environmentally related records; (3) report violations
of and reports arising from the NPDES permit or state certification pursuant
to Section 401 of the Clean Water Act; and (4) report unusual or important
environmental events.

5.2 Land-Use Impacts

The land use impacts associated with the operation of the Station are not
expected to change significantly from those discussed at the CP stage of review.

5.3 Water-Use and Hydrological Impacts

5.3.1 Water-Use Impacts

The average Station water use will be approximately 2.74 m /s (100 cfs). As stated3

in Section 4.3.2, it is expected that about 70 percent of the total plant water
use, or about 2.15 m /s (70 cps), will entes " e collector well from the river.3

.

a
| Because the lowt3t 1-day flow of record war about 2815 m /s (99,400 cfs, see
) Section 4.3.3), the staff concludes that this water-use rate will have an
| insignificant impact on surface water supplies downstream and on organisms
! inhabiting the river.

| 5.3.2 Groundwater Impacts

Long-term pumping of the radial wells will draw down the water table in the
floodplain alluvium. However, no groundwater users will be affected. Gin and

|
Hamilton Lakes will not be significantly affected, because of the lack of direct
hydraulic connections with the groundwater.

j

5.3.3 Floodplain Aspects of the Site

,

As discussed in Section 4.3.3, the water bodies having floodplains in the
| vicinity of the site are the Mississippi River and two small streams. The

Mississippi River floodplain is approximately 97 km (60 mi) wide at the site.
| However, a levee system on the west side of the river reduces the width to about,
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3 to 6 km (2 to 4 mi). The levee system has a top elevation (existing grade) of
about 31.4 m (103 ft) ms1 directly opposite the site. The floodplain itself is
relatively low and flat, with elevations ranging from about 16.8 to 22.9 m (55 to
75 ft) msl. The two onsite streams flow directly into Hamilton Lake. The flood-
plains of these streams are relatively narrow and coincide with the floodplain
of the Mississippi River for some distance upstream of where the streams enter
the river.

Based on the Elevation-Frequency Profile prepared by the U.S. Army Corps of
Engineers, the 100 yr flood elevation of the Mississippi River at the site is
27.9 m (91 ft) msl. This water level is well below the top of the levees pro-
tecting the western floodplain of the river. The 100 yr flood elevations for
the two streams are variable, depending upon the location in question. However,
the 100 yr flood level for the river is higher than the 100 yr flood level for
the small streams. Therefore, the 100 yr flood elevations for the small streams
is also taken as elevation 27.9 m (91 ft) msl in the vicinity of where the
streams enter the river.

Station facilities located in the Mississippi River floodplain include the radial-
collector wells, radial-well-switchgear house, portions of the access road,
service water makeup and discharge liner, the barge slip, and the plant discharge
outlet. The area occupied by these facilities in the floodplain cross-section
is insignificant and will have an insignificant effect on flood levels.

Station facilities located in the floodplain of the larger of the two streams
include a sedimentation basin and the access road with a 3.66-m (12-ft) diameter
culvert crossing under it. The access road fill completely occupies the flood-
plain cross-section. However, preconstruction 100 yr flood levels are not
significantly affected, because the culvert is designed to adequately pass the
100 yr flood flow without significant ponding at the upstream side of the
roadway.

Structures located in the ' floodplain of the smaller stream include a sedimentation
basin and access road. The access road stream crossing occupies the entire
floodplain cross section; however, because of the size of the culvert (4.57-m
(15-ft) diameter), it does not affect 100 yr flood levels significantly. The
smaller stream has been realigned and partly lined with concrete. The realign-
ment was necessary to route flows away from plant structures. The lining was
necessary to avoid erosion and increase flow-carrying capability. The
realignment and channel improvements have actually lowered the preconstruction
100 yr flood levels along that portion of the channel which was lined.

The structures located in the floodplains have been completed. They were
either completed or under construction when Executive Order 11988, Floodplain
Management, was signed. These structures represent a small portion of the
floodplain area, and their impact on the floodplain will be small. The staff,
therefore, concludes that alternative locations for these structures is not
required.

5.4 Air-Quality Impacts

The nonradioactive atmospheric pollutants created by the operation of the plant
should not have a significant impact on air quality in the Station area. The

|

|
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:

,

impacts on local meteorology are not expected to change significantly from those
discussed in the FES-CP.

:

i Radiological health and safety considerations, however, dictate that a
|

meteorological monitoring program continue for the life of the Station. The

! parameters to be monitored are described in Section 6 of the FES-CP.

5.5 Terrestrial-Ecology Impacts |
.

!>

The principal source of impact on terrestrial environs from the Station operation1 ,

i stems from the natural draft cooling towers. During the Construction Permit :

j review, the staff considered such effects as fogging, icing, and mineral drift ,

'
' from the cooling towers, as well as the impact of migratory birds with the cooling

towers.
: :

The applicants have reexamined these effects in the ER-OL (Section 5.1). The
i

NRC staff has reevaluated the potential environmental effects on the basis of
ithe updated analysis and sees no significant change.

.

The FES-CP recommended (Section 5.5.2) that the applicants' postconstructioni

monitoring should include analysis of_the chemical composition of the soil.
This was to ensure verification of the prediction that the cooling tower drift

4

would not adversely affect the soil chemistry and,' therefore, any plants
growing in the soil. Based on research, the staff deemed that the potential,

for damage to the surrounding ecosystem caused by the water and the chemicals =,5

1 in drift expected to come from the Station's cooling towers will be small.
Therefore, the staff has not required a soil monitoring program. The staff'

does, however, expect the applicants to be vigilant for changes in biota thati

might be attributable to cooling-tower drift. Therefore, a monitoring program,
.

| conducted by the applicants' full-time onsite environmental staff, will be made
part of the Environmental Protection Plan.

i Only approximately 50 ha (124 acres) of the 930-ha (2300-acre) site will be
t used for generating electricity. A comprehensive land resource management plan
! has been developed by the applicants and implemented by the applicants' staff
1 biologist. The plan includes land management, forestry, wildlife management,

and fishing. These efforts have resulted in a quccessful program that was ;'

| recognized by the Mississippi Wildlife Federation, which gave a merit award to
| the applicants at the Federation's 21st annual conservation presentation on
i August 20, 1980. .

The 453 ha (1120 acres) of natural areas of the floodplain should have no'

adverse effects from the operation of the plant.4

The NRC staff has reviewed environmental impacts which could be associated with
the operation of transmission lines. These potential sources are (1) ozone *

production, (2) induced electrical currents, (3)_ electrical fields, and
; (4) corridor maintenance and herbicide use.
,

! Except for items (2) and (3), the information is not different from that
: presented in the FES-CP.

'

Health effects to humans from electrical fields associated with transmission
lines have been reviewed.1,2,3 While experimental work is ;till underway on'

^
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the biological effects of electric fields along EHV transmission lines, the
staff has found no convincing or compelling argument to date to prohibit the
operation of the 500-kV lines proposed by the applicants.

The applicants have designed the Station related )ortions of their transmission
system in accordance with practices approved by T1e National Electric Safety

'

Code (1977 edition) to ensure the safeguarding of persons from hazards arising
from the operation of overhead lines. These practices include the adequate
grounding of all steel transmission towers and metal fences along the right of
way. In addition, it is the applicants' practice to respond to complaints of
shock from structures just off the right of way and make appropriate grounding
corrections, when necessary.

The NRC staff concluded, after discussion with the Southeastern Regional Office
of the National Park Service, which has absorbed the responsibilities of the

Heritage Conservation and Recreation Service, impact further consideration ofthat the Port Gibson, Franklin,
and Ray Braswell transmission lines will not
the Bayou Pierre and the Big Black River for inclusion as wild, scenic, or
recreational rivers.!

5.6 Aquatic-Ecology Impacts

5.6.1 Impingement and Entrainment

Because water is not removed directly from the river, no impingement or
entrainment of organisms will occur.

'

5.6.2 Environmental Effects of Station Effluent

The discharge plume downstream of the barge slip was modeled for the range of
; Station-discharge flow for each of two river-water elevations, for each of two
'

seasons, and for mean and extreme conditions for each season (ER-OL, Amendment 5
Table 5.1.2.a). The discharge plume is confined to the shoreline for the cases
studied. Intheconservativecasewhichassumeslowwaterandextremetemger-
atures during both the summer and winter, the areal extent of the 2.8 C (5 F);

isotherm and the length of the plume were calculated to be ecual to or less
than 240 m2 2
(2.5 acres) a(0.06 acres) and 91 m (300 ft) in the summer, ancabout 10,000 mj

nd 1000 m (3400 ft) in the winter. An increase of 2.8 C (5 F) isi

indicative of conditions potentially damaging to aquatic life. Under normal
summer flow and temperature conditions, the 2.8 C (5 F) isotherm will probably
not extend into the river but be confined to the barge slip. Under normal

winterconditions}the2.8C(5F)isothermwascalculatedtobeapproximately800 m2 (0.2 acres in area and extend 225 m (750 ft) downstream.

The NRC staff concluded that the impact of the thermal discharge on aquatici

! productivity will be insignificant because of (1) the depauperate benthic fauna
i from the shoreline and bottom of the river downstream of the discharge (reported

in ER-OL Section 2.2.3.3.1) and (2) the size of the affected area which represents
a small portion of available shoreline in the region of the station. Even the
complete loss of this small, unproductive segment of shoreline as a result of
the thermal discharge would have an undetectable effect on the benthic and fish
populations in the Mississppi River in the vicinity of the Station.

i

|
|
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Organisms drifting past the site along the east shoreline of the river may
become entrained in the discharge plume and die as a result of thermal shock.
Under worst case conditions (extreme temperature, winter, low water), the maximum
transit time for an organism drifting in the plume (2.8*C (5'F) isotherm) could
approach 0.9 hours. The plume width, under this extreme case, would be less
than 3 percent of the width of the river, and only a small fraction (less than
0.5 percent) of the total river drift past the Station would experience the
elevated temperatures. Under more typical conditions, the plume is much smaller,
indicating that fewer organisms would be exposed to elevated temperatures and
for a shorter time. Therefore, typical mortality should be significantly less
than under the worst case conditions described above. Thus, the number of
drifting organisms that will die as a result of thermal plume entrainment will
be negligible.

:

The lower Mississippi River is characterized by a frequently shifting river
bed, with scouring and redeposition occurring almost constantly. Main-channel
benthic-macroinvertebrate sampling conducted in 1972 and 1973 revealed that
this habitat is virtually devoid of organisms. Any scouring in the vicinity
of the Station discharge would have no significant impact on the benthic
community.

The potential for a cold-shock fish kill during the winter is minor, and the
potential for this kill having a detrimental effect on the fish community is
insignficant, because of (1) the low volume of blowdown discharge in relation-
ship to the flow rate of the Mississippi River, (2) the depauperate fauna and
flora inhabiting the stabilized shoreline downstream of the discharge struc-
ture and barge alip, and (3) the projected presence of two units (which lessens
the probability of a complete cessation of blowdown because simultaneous outage
of two units is less likely than the outage of one unit).

The potential for gas-bubble disease killing a significant number of fish in
the area of discharge is minimal because closed-cycle cooling is used. This
closed-cycle system is not likely to result in supersaturation of the blowdown.
Furthermore, the small size and rapid mixing of the discharge plume minimizes
the number of fish that can be exposed to the Station discharge and the
supersaturated water should it occur.

Because of the small size and rapid mixing of the expected plume in relation
to the river and because of the unproductive nature of the stabilized shore-

'.
line which is downstream and under the influence of the discharge, the staff
concluded that the fishery will not experience any of the following at signif-
icant or detectable levels: increased incidence of disease organisms,
asynchrony of fish spawning, loss of eggs and larvae as a result of plume
entrainment, reduction in forage, and the alteration of migratory and inter-
specific relationships.

5.6.3 Effects of Chemical Discharges

The chemical and biocidal discharges from the Station are described in
Sections 4.2.6 through 4.2.8 of this statement. Table 4.1 compares the
concentration of various chemical constituents of the blowdown with those
present in ambient river water.

5-5

. __ .. - _ -



The applicants (ER-OL Section 5.3) computed the plume dimensions corresponding
to state surface water quality criteria for the blowdown constituents. The
calculation was done for three river-flow levels (mean flow; 7-day,10 yr low
flow; and the lowest recorded flow); two seasons (winter and summer); and two,
three, and five cycles of concentration (the ratio of the concentration of
chemicals in the blowdown to those in the makeup water). For the worst case,
compliance with water quality criteria is attained within 1050 m (3400 ft) of
the barge slip. Based on the modeling results, the staff concluded that existing
water users are not likely to be impacted.

Aquatic organisms most likely to be detrimentally impacted by chemical discharges
are those inhabiting the shoreline area and stabilized bank downstream of the
discharge and barge slip. Because of (1) benthic fauna are depauperate from
the shoreline and bottom of the river downstream of the discharge (ER-0L
Section 2.2.3.3.1) and (2) this area represents a small portion of available
shoreline in the region of the station, the staff concluded that no significant
impact on the aquatic productivity will occur.

Concentrations of these discharges are regulated under applicable Federal
effluent limitations. Appendix A to this statement contains a copy of the
Station certification under Section 401 of the Federal Water Pollution Control
Act (FWPCA) and the NPDES permit (MS0029521) issued by the Mississippi Depart-
ment of Natural Resources under Section 402 of the FWPCA. The NPDES permit
expired on June 30, 1981, and the State of Mississippi is reviewing the renewal
application. Until a decision on renewal is made, the requirements of the
original permit remain in effect.

The NPDES permit limits the total residual and free-available chlorine
discharge at the discharge structure to an average of 0.2 mg/1, with an
instantaneous maximum of 0.5 mg/1. Free-available chlorine in the main
circulating water system is allowed to dissipate before discharge; similarly,
the service water, when chlorinated, is discharged to the main circulating
water system to promote dissipation. The low concentrations of free-available
chlorine that are discharged are further reduced quickly by the chlorine demand
of the Mississippi River water.

I On the basis of the expected composition of the makeup water, combined chlorine
i in the blowdown discharge is expected to be negligible. Low levels of ammonia
| and organic nitrogen in the makeup water (Table 4.1), as well as the effective

removal of nitrogen associated with organic suspended solids by the filtration|

.
effect of the radial-collector wells, will also result in minimal formation of

| combined chlorine compounds. The maximum and average concentrations of total
' residual chlorine in the discharge are, therefore, expected to be less than

the 0.5 and 0.2 mg/l NPDES permit level for free-available chlorine alone; they
are not expected to result in adverse impact to the river biota.

The treated sanitary waste effluent from the Station contains less than 20 mg/l
of suspended solids and the 5-day biological oxygen demand (B00 ). The NPDES3
permit limits total suspended solids and BOD 3 to a daily average of less than
30 mg/l and to a daily maximum of 45 mg/1. The residual-chlorine concentration
of the sanitary effluent is between 0.1 mg/l and 0.5 mg/1. Because of the
dilution by the cooling-tower blowdown (2000:1), no localized effects in the
river are expected.

5-6



Other Station effluents such as (1) the demineralizer-regeneration wastes;
(2) floor-drain wastes from the fire-water pump house, the diesel generator
and water-treatment building, and the administration building; (3) standby
service water system blowdown and auxiliary-boiler blowdown; (4) wastes from
the emergency laundry facility; and (5) drainage from the roof drains are not
of concern because they are either of low volume, or they are released infre-
quently and are of reasonably high purity. These effluents (with the e.neption
of item (5)) are regulated under the NPDES permit. Further, the great dilution
factor associated with discharging into the Mississippi will ensure that impacts
of all of these effluents will be small.

5.6.4 Aquatic Monitoring

The applicants' preoperational monitoring program to measure physical, chemical,
and ecological parameters of surface waters is presented in Section 6 of the
FES-CP.

Operational aquatic monitoring programs will be conducted in accordance with
the Environmental Protection Plan to be issued as a part of the Operating
License by the NRC and the NPDES permit issued by the State of Mississippi.

5.7 Historic and Archeological Site Impacts

Operation of the Station will not result in any significant impact on historic
and archeological sites in the area.

5.8 Socioeconomic Impacts

Socioeconomic impacts of Station operation on the community are discussed in
Section 5.6 of the FES-CP. The socioeconomic effects of operation are expected
to be minimal, with the exception of tax benefits to Claiborne County which
will make it possible for the county to finance improvements in public services
and capital infrastructure and to ease the tax burden on other properties in
the county. It is estimated that an average of 314 workers will be required
for the operation of the two units. These workers are likely to reside in
locations similar to those where plant staff employees now live. Therefore,

1

between 25 to 30 percent of these workers are expected to live in the Port'

Gibso,n/Claiborne County area, and 50 to 60 percent in the Vicksburg/ Warren
County area, with the remaining living in other surrounding areas. Because of;

the relatively small number of workers required to operate the Station, as
compared to the construction stage workforce, the impact on the infrastructure
of the communities in which they reside and on traffic is expected to be
minimal.

|

There have been no changes since the FES-CP which would alter the noise
anticipated during Station operation.

The estimated annual payroll for the Station (both units) in 1986 is projected
to be $12.1 million (in 1980 dollars). Local purc.hases of materials and supplies
relating to the operation of the Station are acted to total $300,000 annually

(in 1980 dollars). (The local area includo C4 L ane and Warren Counties and
Jackson, Mississippi.)

;
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Table 5.1 presents the ad valorem taxes that will result from the Station. The
projected dollar amounts of taxes are presented "for each unit's first 5 years of
operation. The taxes are collected by Claiborne County which, in turn, pays the
State of Mississippi 4 mills per dollar collected. The applicants estimate that,

during the period fron January 1, 1982 to January 1, 1990 about 88 percent of the
ad valorem taxes callected by Claiborne County will be attributable to the Station.

Table 5.1 Estimated Ad Valorem Taxes Attributable to
Grand Gulf Units 1 and 2 During their First
Five Years of Operation (1980 Dollars)

Year Unit 1* Unit 2**

1 $6,880,000 $2,786,000
2 7,341,000 3,219,000
3 7,738,000 3,348,000
4 7,531,000 3,482,000
5 7,811,000 3,621,000

* Unit 1 operational 1982, ** Unit 2 operational 1986.
Source: ER-OL, Amendment 5

5.9 Radiological Impacts

(1) Regulatory Requirements

Nuclear power reactors in the United States must comply with certain regulatory
requirements in order to operate. The permissible levels of radiation in unre-
stricted areas and the radioactivity in effluents to unrestricted areas are spelled
out in 10 CFR Part 20, Standards for Protection Against Radiation.4 These regu? .
tions specify limits on levels of radiation and limits on concentrations of rado. -
nuclides in the Station's effluent releases to the air and water (above natural
backgrouad). They also state that no member of the general public in unrestricted
areas r %11 receive a radiation dose due to Station operation of more than
0.5 rems /yr (or 2 mrems/hr or 100 mrems/7 days) to the total body. These
radiation dose limits are established to be consistent with considerations of
the health and safety of the public.

In addition to the Radiation Protection Standards of 10 CFR Part 20, 10 CFR
Section 50.36a5 requires that releases of radioactive materials to unrestricted
areas during normal reactor operations, including expected operational occur-
rences, be kept as low as is reasonably achievable (ALARA). Appendix I of
10 CFR Part 50 provides numerical guidance on design objectives and limiting
conditions for operation to meet this ALARA requirement. The applicants shall
provide reasonable assurance that the following dose design objectives will be
met: 3 mrems/yr to the total body or 10 mrems/yr to any orgcn from liquid
effluents; 10 mrads/yr gamma radiation or 20 mrads/yr beta radiation from
gaseous effluents--and/or 5 mrems/yr to the total body or 15 mrems/yr to the
skin from gaseous effluents; and 15 mrems/yr to any organ from the airborne
effluents that include the radioiodines, carbon-14, tritium, and the particulates.
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Experience with the design, construction, and operation of nuclear power
reactors indicates that compliance with such design objectives will keep average
annual releases of radioactive material in effluents at small percentages of
the limits specified in 10 CFR Part 20. At the same time, a licensee is
permitted the flexibility of operation, compatible with considerations of health
and safety, to assure that the public is provided a dependable source of power
even under unusual operating conditions which may temporarily result in releases
higher than such small percentages, but still well within the limits specified
in 10 CFR Part 20.

In addition to the impact created by Station radioactive effluents as discussed
above, within the NRC policy and procedures for environmental protection spelled
out in 10 CFR Part 51 there are generic treatments of environmental effects of
all aspects of the Uranium Fuel Cycle. These environmental data are discussed in
Section 5.10. The environmental impact of transportation of fuel and waste to
and from a light-water reactor (LWR) is summarized below.

Recently the EPA established an additional operational requirement for Uranium
Fuel Cycle Facilities, including nuclear power plants, in 40 CFR Part 190.8
This regulation limits annual doses (excluding radon and daughters) for members
of the public to 25 mrems total body, 75 mrems thyroid, and 25 mrems other organs
from all fuel cycle facility contributions that may impact a specific individual
in the public (see also Section 5.9.1.2).

(2) Operational Overview

During normal operations of Grand Gulf Units 1 c.d 2, small, monitored quantities
of fission products and induced radioactivities will be released to the environ-
ment. As required by NEPA, the staff has determined the estimated dose levels
to members of the public outside of the plant boundaries due to the rarMation
from these radioisotope releases and relative to natural background raciation
dose levels.

These Station generated environmental dose levels are estimated to be very small
because of the plant design and the development of a conscious program which
will be implemented at the Station to contain and control all radioa tive emis-
sions and effluents. As mentioned above, highly efficient radioacti,e-waste-
management systems are incorporated into the plant design and are specified in
detail in the Technical Specifications for the Station. The effectiveness of
these systems will be measured by process and effluent radiological monitoring
systems that permanently record the amounts of radioactive constitutents
remaining in the various airborne and waterborne process and effluent streams.
The amounts of radioactivity released through vents and discharge points to be
further dispersed and diluted to points outside the plcnt boundaries are to be
recorded and published semiannually in the Radioactive Effluent Release Reports
of each unit.

The small amounts of airborne effluents that are released will diffuse in the
atmosphere in a fashion determined by the prevalent meteorological conditions;
thus they will be much dispersed and diluted'by the time they reach unrestricted
areas that are open to the public. Similarly, the small amounts of waterborne
effluents released will be diluted with plant waste water and then further diluted
as they are discharged into the Mississippi River beyond the plant boundaries.
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Any radioisotopes in the Station's effluents that finally enter unrestricted
areas will produce dose effects on members of the general public similar to
the dose effects from background radiations (such as cosmic / terrestrial and
internal radiations), including radiation from nuclear weapons fallout. These
radiation dose effects can be calculated for the many potential radiological
exposure pathways specific to the environment around the Station. These include
direct radiation doses from the airborne or waterborne effluent streams outside
of the plant boundaries, or internal radiation dose commitments from radioactive
contaminants that might be deposited on vegetation, that might be present in
meat and fish products eaten by people, that might be present in drinking
water outside the plant, or that might be incorporated into milk from cows at
nearby farms.

These doses, calculated for the " maximally exposed" individual (that is, the
hypothetical individual potentially subject to maximum exposure), form the basis
of the NRC staff evaluation of impacts. These estimates are for a fictitious
" maximally exposed" person, because assumptions are made that tend to over-
estimate the dose that would actually accrue to members of the public outside
the plant boundaries. For example, if this " maximally exposed" individual were
to receive the dose calculated at the plant boundary, he/she is assumed to be
physically at that boundary for 70 percent of the year, an unlikely occurrence.

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

A periodic land census, to be required by the Technical Specifications of the
operating license, will require that as use of the land surrounding the site
boundary changes, revised calculations be made to ensure that this dose estimate
for gaseous effluents always represents the highest dose for any individual
member of the public for each applicable foodchain pathway. The estimate
considers, for example, where people live, where vegetable gardens are located,
where cows are pastured, and so forth.

For Grand Gulf Units 1 and 2, in addition to the direct effluent monitoring,
measurements will be made on a number of types of samples from the surrounding
area to determine the possible presence of radioactive contaminants which, for
example, might be deposited on vegetation, be present in drinking water outside
the plant, or be incorporated into cow's milk from nearby farms.

5. 9.1 Radiological Impacts from Routine Operations

5. 9.1.1 Radiation Exposure Pathways: Dose Commitments

There are many environmental pathways through which humans may be exposed to
radiation originating in a nuc' ear power reactor. All of the potentially meaning-
ful exposure pathways are shown schematically in Figure 5.1. When an individual
is exposed via one of these pathways, the dose is determined in part by the
amount of time the person is in the vicinity of the source, or the amount of
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Figure 5.1 Potentially Meaningful Exposure Pathways to Humans

time the radioactivity is retained in the body. The actual effect of the radia-
tion or radioactivity is determined by calculating the dose commitment. This
dose commitment represents the total dose that would be received over a 50 yr
period, following the intake of radioactivity for 1 yr under the conditions
existing 15 yrs after the station begins operation (the c'tpoint of station
operation).

There are a number of possible exposure pathways to persons that can be studied
to determine whether the routine releases at the Grand Gulf site are likely to
have any significant impact on members of the general public living and working
outside of the site boundaries, and whether the releases will in fact be within
regulatory requirements. A detailed listing of these possibilities would include
external radiation exposure from the gaseous effluents, inhalation of iodines
and particulate contaminants in the air, drinking milk from a cow or eating
meat from an animal that feeds on open pasture near the site on which iodines
or particulates may have deposited, eating vegetables from a garden near the
site that may be contaminated by similar deposits, and eating fish caught near
the point of discharge of liquid effluents.

Other less significant pathways include: external irradiation from radionuclides
deposited on the ground surface, eating animals and food crops raised near the
site using irrigation water that may contain liquY effluents, shoreline activ-
ities near lakes or streams that may be contaminated by effluents, and direct
radiation from within the plant itself. Note that for the Grand Gulf site there
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is no drinking water pathway of concern because the first drinking water intake
is 325 km (200 mi) downstream of the plant and dilution makes the effect
completely negligible.

Calculations of the effects for most pathways are limited to a radius of 80 km
(50 mi).

This limitation is based on several facts. Experience has shown that all
significant dose commitments (>0.1 mrems/yr) for radioactive ef fluents are
accounted for within a radius of 80 km (50 mi) from the plant. Beyond 80 km
(50 mi), the doses are smaller than 0.1 mrems/yr, which is far below natural
background doses.

_

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

5.9.1.1.1 Occupational Radiation Exposure

Most of the dose to nuclear plant workers results from external exposure to
radiation from radioactive materials outside of the body rather than from
internal exposure from inhaled or ingested radioactive materials. Experience
shows that the dose to nuclear plant workers varies from reactor to reactor
and from year to year. For environmental-impact purposes, it can be projected
by using the experience to date with modern BWRs. Recently licensed 1000-MWe
BWRs are operated in accordance with the post-1975 regulatory requirements and
guidance that place increased emphasis on maintaining occupational exposure at
nuclear power plants ALARA. These requirements and guidance are outlined
primarily in 10 CFR Part 20,4 Standard Review Plan Chapter 12,7 and Regulatory
Guide 8.8.8

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

Average collective occupational dose information for 154 reactor years of
operation is available for those plants operating between 1974 and 1980. (The
year 1974 was chosen as a starting date because the dose data for years prior
to 1974 are primarily from reactors with average rated capacities below 500 MWe.)
These data indicate that the average reactor annual dose at BWRs has been about
740 person rems, with some plants experiencing an average plant lifetime annual
dose as high as 1650 person-rems.9 These dose averages are based on widely
varying yearly doses at BWRs. For example, for the period mentioned above, annual
collective doses for BWRs have ranged from 44 to 3626 person-rens per reactor.
However, the average annual dose per nuclear plant worker of about 0.8 rem 9
has not varied significantly during this period. The worker dose limit, estab-
lished by 10 CFR Part 20, is 3 rems / quarter, if the average dose over the worker's 3
lifetime is being controlled to 5 rems /yr, or 1.25 rems / quarter if it is not.
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The wide range of annual collective doses experienced at U.S. BWRs results from
a number of factors, such as the amount of required maintenance,the amount
of reactor operations, and inplant surveillance. Because these factors can vary
widely and unpredictably, it is impossible to determine in advance a specific
year-to year or average annual occupational radiation dose for a particular
plant over its operating lifetime. However, occasionally high doses occur,
even at plants with radiation protection programs designed to ensure that
occupational radiation dases will be kept ALARA.

In recognition of the factors mentioned above, staff occupational dose estimates
for environmental impact purposes for Grand Gulf are based on the conservative
assumption that the Station may have a higher-than-average level of special
maintenance work. Based on the staff's review of occupational dose data from
154 BWR operating years, the staff has projected that the occupational doses
for each unit at Grand Gulf could average as diuch as 1650 person-rems /yr when
averaged over the life of the plant. However, actual year-to year doses at
Grand Gulf may differ greatly from this average, depending on actual plant
operatir.g conditions.

In addition to the occupational radiation exposures discussed above, during
the period between the initial power operation of Unit 1 and the similar startup
of Unit 2, construction personnel working on Unit 2 will potentially be exposed
to sources of radiation from the operation of Unit 1. The applicants have
estimated that the integrated dose to construction personnel, over a period of ET
2 years, will be about 30 person-rems. This radiation exposure will result
predominantly from radioactive nitrogen-16 in the steam passing through the
Unit 1 turbine and penetrating the turbine, the building, and the air, to where
workers may be. Based on experience with icher BWRs, the staff finds that the
applicants' estimate is reasonable. A detailed breakdown of the integrated
dose to the construction workers by the location of their work and its duration
is given in Table 12.4-10 of the FSAR.

The risks of various occupations, including nuclear plant workers, are given
in Table 5.2. Based on the comparisons in this table, the staff concludes that
the risk to nuclear plant workers from plant operation is comparable to the
risks associated with other occupations.

5.9.1.1.2 Public Radiation Exposure

(1) Transportation of Radioactive Materials

The transportation of " cold" (unirradiated) nuclear fuel to the reactor, of
spent irradiated fuel from the reactor to a fuel reprocessing plant, and of
solid radioactive wastes from the reactor to waste burial grounds are considered
in 10 CFR Part 51.20.5 The contribution of the environmental effects of such
transportation to the environmental costs of licensing one nuclear power reactor
is set forth in Summary Table S-4 from 10 CFR Part 51.20, reproduced here as
Table 5.3. The cumulative dose to the exposed population as summarized in this E
table is very small when compared to the annual dose of 26,000,000 person-rems to
this same population from background radiation.
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Table 5.2 Incidence of Job-Related Fatalities

Fatality incidence rates
Occupational group (premature deaths /105 person year)

Underground metal miners 1275
Uranium miners 422 >

Smelter workers 194
Mining 61
Agriculture, forestry, and fisheries 35
Contract construction 33
Transportation and public utilities 24
Nuclear plant worker 23
Manufacturing 7
Wholesale and retail trade 6
Finance, insurance, and real estate 3
Services 3
Total private sector 10

Table 5.3 Environmental Impact of Transportation of
Fuel and Waste To and From One LWR 1

esonesat Consoricoes of inasesroaf

fnbrorwnspfar spect
Heat (per readated fuel cask a tansa) .. 250.000 Stu/hr.
Weight (govemed try Federal or State resectons) . 73.000 E)s per Wuck,100 tons per cask per rad car.
kaltc densdy-

Truch . - - Less than I per day
Red _ .. _ Lena than 3 per month

Estrnated a noe of Cumulative dose to
s sosed e. doses toExposed populaton number of v. ass ' esposed popuiston

persons (per reactor year) (per reactor year '
esposed

Transportanon worters 200 0 01 to 300 mdhrern 4 marweNL
General ptehe-

. 1.100' 0 003 to 13 nerenL 3-Aiong Route . . _ _ _ . . . _ . . ._. ~.. ._ _ _ 800.000 0 0001 to 0 06 marem j{
Oniookers ..__

.

accommis ins Yaamsront

Envuonmemrat not
Raeoiogmal effects ... .. .. , .- , _._ . . , . , Smeg *
Common (nonradeiogcal) causes _ _ _1 fatal anfury e 100 reactor years. I nonfetal miury a to re-

actor years. 5475 property damage per reactor year

* Data supportng Wus table are gwen in the Commemon's "Ermronmental 5,vey of Transportation of Raeoective Maienais
to and from Nucteer Power Plants." WASH-1236. December 1972, and Swpp I. NUREG-75/038 Apnl 1975. Both documents
are avadable for inspecton and copying at em Comnuseen~s Pubhc Document Room.1717 H St NW Wasfungeon, OC., and
may be obtaened from Nanonal Techrucal informaton Servca. Spnngheid. Va 22161 WASH-1238 o evadable from NTIS el a
cost of 55 e5 (tructohche. $2 25) and NUREG-75/0385 e evadable at a cost of $3 25 (rrucrohche. $2 25).

baci,ound and rr.a.as. ebon Councd has recommended that the raseson doses kom.a8 sources of rad,eton other than natural
* The Federal R

e,. and .nouw b. c,r.ted io 5.es snouid be arr.ied io s.0.m.,r.em - lo., .popuiaton the dos. e me eton.a .e,
.- s as . res e occi.

n.em io,. . .e e in. - ,e to

average natural bachyound reeston e about 130 ersilsom por year.
uan.n e an .,ess.on to, in. su,r.naton of wnos. bod, doses to e e e a ,. Tw each mer.e, e .

populaten youp of 1.000 people were to receswe a dose of 0 001 rem (t trueremt or af 2 people were to receeve a dose of 0 $
rern (500 mdhrem) e@ the total marwena dose m each case would b. I man-rem |

Annough we ec.vonmeni, non of ramoiogosi eeects siemning som vansportanon accidents e currere, neapabie of i

bemg numencally quenhhed, the nok remare small regardless of whether e e bemg apphed to a negie reactor or a mulereactor l

;

Source: Summary Table S-4, 10 CFR Section 51.20.
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[2) Direct Radiation
Radiation fields are produced around nuclear plants as a result of radioactivity
within the reactor and its associated components, as well as a result of small
amounts from radioactive-effluent flow paths. Although these components are
shielded, doss rates observed around BWR plants from these plant components
and flow paths have varied from undetectable levels to values on the order of
100 mrems/yr at onsite locations where members of the genecal public were
allowed. For newer BWR plants with a standardized desigr., dose rates have
been estimated using special calculational modeling techniques. The calculated
cumulative dose to the exposed population from such a 'acility would be much
less than 1 person-rem /yr per unit, insignificant when compared with the
natural background dose.

Low-level radioactivity storage containers outside the plant are estimated to
taake a dose contribution at the site boundary of less than 0.1 percent of that
due to the nitrogen-16 transmitted radiation.

(3) Radioactive-Effluent Releases: Air and Water

As pointed out above, all effluents from the Station will be subject to extensive
decontamination, but small controlled quantities of radioactive effluents will
be released to the atmosphere and to the hydrosphere during normal operations.
Estimates of site-specific radioisotope release values have been developed on
the basis of the description of operational and radwaste systems in the app 1 4 ants'
ER-OL and FSAR and by using the calculational model and parameters developed
in NUREG-0016.10 This has been supplemented by extensive use of the applicants'
site and environmental data in the ER-OL and in subsequent answers to NRC staff
questions to obtain a complete picture of airborne and waterborne releases from
the Station.

These small amounts of effluents are then highly diluted by the air and water
into which they are released before they reach areas in which they interact
with activities of the general public.

Radioactive effluents can be divided into several groups. Among the airborne
effluents, the radioisotopes of the noble gases--krypton, xenon, and argon--do
not deposit on the ground or interact chemicall / with living organisms; therefore,
the noble gas effiaents act primarily as a source of direct external radiation
emanating from the effluent plume. Dose calculations are performed for the
site boundary where the highest external radiation doses to a member of the
public as a result of gaseous effluents have been estimated to occur; these
include the annual beta and gamma air doses as well as the total body and skin
doses from the plume at that boundary location.

Another group of airborne radioactive effluents--the radioiodines, carbon-14,
and tritium--are also gaseous but tend to be deposited on the ground and/or
absorbed into the body during inhalation. For this class of effluents, estimates
are made of direct external radiation doses from deposits on the ground and of
internal radiation doses to total body, thyroid, bone, and other organs from
inhalation, from vegetable consumption, from milk consumption, and from meat
consumption. Concentrations of iodine in the thyroid and of carbon-14 in bone
are of particular significance here.
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A third group of airborne effluents, consisting of particulates that remain
after filtration of the effluents, could include fission products such as cesium
and barium and corrosion products such as cobalt and chromium. The calculational
model determines the direct external radiation dose and the internal radiation
doses for these contaminants through the same pathways as described above for
the radiciodines, carbon-14, and tritium. Doses from the particulates are
combined with those of the radioiodines, carbon-14, and tritium for comparison
to one of the Jesign objectives of Appendix I to 10 CFR Part 50.

The waterborne radioactive-effluent constituents could include fission products
such as strontium and iodine; corrosion and activation products, such as sodium
and manganese; and tritium as tritiated water. Calculations estimate the
internal doses (if any) from fish consumption, from water ingestion (as drinking
water), and from eating meat or vegetables raised near the site on irrigation
water, as well as any direct external radiation from recreational use of the
water past the point of discharge.

The release values for each group of effluents, along with site-specific
meteorological and hydrological data, serve as input to computerized radiation-
dose models that are used to estimate the maximum radiation dose that would be
received outside the facility via a number of pathways for individual members
of the public and for the general public as a whole. These models and the
radiation dose calculations are discussed in Regulatory Guide 1.10911 and in
Appendix B of this statement.

Examples of site-specific dose assessment calculations and discussions of
parameters involved are given in Appendix D. Doses from all airborne effluents
except the noble gases are calculated for the location (site boundary, garden,
residence, milk cow, meat animal) where the highest radiation dose to a member
of the public from all applicable pathways has been established. Only those
pathways associated with airborne effluents that are known to exist at a single
location are combined to calculate the total maximum exposure to an exposed
individual. Pathways associated with liquid effluents are combined without
regard to location, but they are assumed to be associated with maximum exposure
to an individual other than through gaseous-effluent patoways.

5. 9.1. 2 Radiological Impact on dumans

Although the calculated doses in Appendix D are based on radioactive-waste-
treatment system capability', the actual radiological impact associated with
the operation of the Station will depend, in part, on the manner in which the
radioactive-waste-treatment system is operated. Based on its evaluation of
the potential performance of the ventilation and radwaste-treatment systems,
the NRC staff has concluded that the systems as now proposed are capable of
controlling effluent rQases to meet the dose design objectives of Appendix I
to 10 CFR Part 50.5

The Station's operation will be governed by Unit 1 and Unit 2 operating license
Technical Spacifications which will be bared on the dose design objectives of
Appendix I to 10 CFR Part 50. Because these design objective values were chosen
to permit flexibility of operation whi.e still ensuring that plant operations
are ALARA, the actual radiological impact of plant operation may result in doses
close to the dose design objectives. Even if this situation exists, the individual
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deses for the maximally exposed individual will still be very small when i

! compared to natural background doses (*100 mrems/vr) or the dose limits :

-specified in 10 CFR Part 20 (500 mrems/yr - whole body). As a result, the
staff concluded that there will be no measurable radiological impact ca

,

members of the public~from routine operation of the Station.

Operatingstandardsin40CFRPat.190,theEnvironmentalProtectionAgencg's
Environmental Radiation Protectica Standards for Nuclear Power Operations, t

| specify that-the annual dose equivalent must not exceed 25 mrems to the whole
body, 75 mrems to the thyroid, and 25 mrems to any other organ of any member

: of the public as the result of exposures to planned discharges of radioactive <

'

! materials (radon and its daughters excepted) to the general environment from
| all uranium-fuel-cycle operations and radiation from these operations that can

' be expected to affect a given individual. The NRC staff concluded that under
normal operations the Grand Gulf Generating Stations Unit 1 and 2 are capable

!

of operating within these standards.
;

,

I 5.9.1.3 Radiological Impact on Biota Other Than Humans

Depending on the pathway and radiation source, terrestrial and aquatic biota
: > will receive doses that are approximately the same or somewhat-higher than
! humans receive. Although guidelines have not been established-for acceptable

limits for radiation exposure to species other than human, it is generally-

agreed that the limits established for humans are conservative for other4

species. Experience has shown that it is the maintenance of population
stability that is crucial to the survival of a species, and species in most;

; ecosystems suffer rather high mortality rates from natural causes.

While the existence of extremely radiosensitive biota is possible, and while
increased . radiosensitivity in organisms may result from environmental interac-,

tions with other stresses (for example, heat or oiocides), no biota have yet
; been discovered that show a sensitivity (in' terms of increased morbidity.or

mortality)'to radiation exposures as low as those expected in the area sur-!

rounding the Station. Furthermore, at all nuclear plants for which radiation,

'

( exposure to biota other than humans has'been analyzed,12 there have been no
i cases of exposure that can be considered significant in terms of harm to the
l' species, or that approach the limits for exposure to members of the public

18 cor.cluded thatwhich are permitted by 10 CFR Part 20.4 The 1972 BEIR Report
the evidence to date indicates that no other living organisms are very much.
more' radiosensitive than humans. Therefore, no measurable radiological impact- ,

on populations of biota is expected as a result of the routine operation of
this Station.

5.9.1.4 Radiological Monitoring

Radiological environmental monitoring programs are established to provide data
on measurable levels of radiation and radioactive materials in the site environs.
Such monitoring programs are conducted to verify the effectiveness of inplant
systems used to control the release of radioactive materials and to ensure

~

(1) that unanticipated buildups of radioactivity will not i.; cur in the environ-
ment and (2) that there is no unmonitored or. undetected radioactive effluent
release point. A surveillance (Land Census) program is established to identify '

-~ hanges in the use of unrestricted areas to provide a basis for modificationsi c

| of the monitoring programs.
|
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These programs are discussed in greater detail in NRC Regulatory Guide 4.1,
,

Revision 1, " Programs for & nitoring Radioactivity in the Environs of Nuclear
Power Plants,"" and the Radiological Assessment Branch Technical Position,
Revision 1, November 1979, "An Acceptable Radiological Environmental Monitoring
Program."15

5.9.1.4.1 Preoperational

The preoperational phase of the monitoring program provides for the measure-
ment of background levels of radioactivity and radiation and their variations
along the anticipated important pathways in the areas surrounding the Station,
the training of personnel, and the evaluation of procedures, equipment, and
techniques. The applicants proposed a radiological environmental-monitoring
program to meet these objectives in the ER-CP, and the program was discussed
in the FES-CP. This early program has been updated and expanded; it is
preserted in Section 6.1.5 of the applicant's ER-OL and is summarized here in
Table 5.4.

Table 5.4 GGNS Preoperational Radiological Environmental Monitoring Program Summary

Sampling Number and approximate Analysis type and
Sample type frequency location of samples frequency

Direct Quarterly 24 0 - 2 mi radius Gamma exposure,
Radiation 16 2 - 5 mi radius quarterly ,

12 5 - 10 mi radius
1 St. Joseph, La.
1 Newe11 ton, La. .

3 Near Vicksburg, La.
dite perimeter Io' tine 131, weeklyAirborne-Radio- Weekly -

iodine 1 Port Gibson
1 Grand Gulf Military Park
2 10 - 20 mi NE of site on

U.S. 61 (control)
1 Residence having highest

X/Q (Glodjo)

Air Particulate Weekly Same as airborne iodine Gross Beta, weekly
Gamma Isotopic, quarterly

Surface Water Monthly 1 Miss. River downstream of Gamma Isotopic, monthly
(Miss. River) outfall Tritium, quarterly

1 Miss. River upstream
Cistern Water Monthly 1 Cisterr used for drinking Gross Beta, monthly

water Iodine 131, monthly
Gamma Isotopic, monthly

1 Cistern at least 10 miles Tritium, quarterly

from site
Groundwater Quarterly 1 Grand Gulf Military Park Gamma Isotopic, quarterly

1 Port Gibson Tritium, quarterly
1 or more nearby wells
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Table 5.4 (Continued)

Sampling Number and approximte Analysis type and
Sample type frequency location of samples frequency

Milk Monthly 1 Alcorn State Univ. Iodine 131, montMy
1 Milk cow in vicinity Gamma Isotopic, monthly

(when available)
Fish and Semiannually 1 Discharge outfall area Gamma Isotopic, semiannually
Invertebrates

1 Control sample from area
not influenced by plant
discharges

Beer (or Goat) Semiannually 1 Within 10 mi of site (if Gamma Isotopic, semiannually
.

Meat not available, foodstuffs /

forage may be %stituted)
Ceer. Annually 1 In general v. .ity of site Gamma Isotopic, annually

in areas where hunting is
permitted

Fruits and At harvest 1 Garden crop (from high D/Q Gamma Isotopic,
Vegetables sector if available) on collection

1 Wild fruit (from high D/Q
sector if available)

Green Leafy Monthly Same as Above for Fruits and Gamma Isoto.nir,
Vegetables (when Vegetables on collection

available)
Sediment Semiannually 1 Downstream of plant Gamma Isotopic, semiannually

outfalls

Soil Once prior 9 Air Sampling Locations Gamma Isotopic-on ,
to plant collection
operation Sr-90 - on collection

Gauna Radiation Once prior 30 Same as dire:t radiation Gamma Radiation
Survey to plant Exposure Rate

operation
!

The applicants state that the preoperational program will have been implemented
for at least 2 years before initial criticality of Unit 1, to document back-
ground levels of direct radiation and concentrations of radionuclides that
exist in the environment. The preoperational program will continue up to the
initial criticality of Unit 1, at which time the operational radiological
monitoring program will begin.

The staff has reviewed the preoperational environmental monitoring pla ;f the

applicants and finds that it is acceptable.
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5.9.1.4.2 Operational

The opt: rational offsite radiological-monitoring program is conducted to measure
radiation levels and radioactivity in plant environs. It assists and provides
backup support to the effluent-monitoring program as recommended in NRC
Regulatory Guide 1.21, " Measuring, Evaluating, and Reporting Radioactivity in
Solid Wastes and Releases of Radioactive Materials in Liquid and Gaseous
Effluents from Light-Water Cooled Nuclear Power Plants."18

The applicants state that the operational program will in essence be a
continuation of the preoperational program described above, with some adjust-
ment of sampling frequencies in expected critical exposure pathways, such as
increasing milk sampling frequency and deleting fruit, vegetable, soil, and
gamma radiation survey samples. The proposed operational program will be
reviewed prior to plant operation. Modification will be based upon anomalies
and/or exposure pathway variations observed during the preoperational program.
The final operational-monitoring program prqosed by the applicants will be
reviewed in detail by the NRC staff, and tte specifics of the required monitoring
program will be incorporated into the Operating License Technical Specifications.

5.9.2 Environmental Impact of Posti iaki Accidents
.

The term accident, as used in this section, refers to any unintentional event
not addressed in Section 5.9.1 that results in a release of radioactive ma erials
into the environment. The predominant focus, therefore, is on events that ar
lead to releases substantially in excess of permissible limits for normal c.fera-
tion specified in 10 CFR Part 20 and 10 CFR Part 50, Appendix 1.

5.9.2.1 Plant Accidents

The NRC staff has considered the potential radiological impacts on the environment !

of possible accidents at the Station in acco. :nce with a Statement of Interim
Policy published by the Nuclear Regulatory Commission on June 13, 1980.17 The
following discussion reflects these considerations and conclusions.

The first section deals with general characteristics of nuclear power plant
accidents, including a brief summary of safety measures to minimize the proba-
bility of their occurrence and to mitigate their consequences if they should
occur. Also described are the important properties of radioactive materials
and the pathways by which they could be transported to become environcental

1

hazards. Potential adverse health effects and impacts on society associated
with actions to avoid such health effects are also identified.

,

Next, actual experience with nuclear power plant accidents and their observed
health effects and other societal impacts are described. This is followed by

summary review of safety features of the Station and of the site that act toa

mitigate the consequences of accidents.

The results of calculations of the potential conseydences of accidents that
have been postulated in the design basis are then given. Also described are
the results of calculations for the Grand Gulf site using probabilistic methods
to estimate the possible impacts and the risks associated with severe accident ,

sequences of exceedingly low probability of occurrence.
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5.9.2.1.1 General Characteristics of Accidents

There are several features which combine to reduce the risk associated with
accidents at nuclear power plants. Safety features in the design, construction,
and operation--comprising the first line of defense--are to a very large extent
devoted to the prevention of the release of these radioactive materials from
their normal places of confinement within the plant. There are also a number
of additional lines of defenses that are designed to mitigate the consequences
of failures in the first line. Descriptions of these features for the Station
may be found in the Fina7 Safety Analysis Report and in the staff Safety
Evaluation Repcri The most important mitigative features are described in
Section 5.9.2.1.3 beiu:,

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

(1) Fission Produ t Characteristics

By far the largest :nventory of radioactive material in a nuclear power plant
is produced by the uranium oxide fuel fission procen and is contained in the
fuel rods. During periodic refueling shutdowns, the assemblies containing these
fuel rods are transferred to a spent-fuel storage pool, which means that the
second largest inventory of radioactive material is located in this storage
pool. Much smaller inventories of radioactive materials are also normally
present in the water that circulates in the reactor coolant system and in the
systems used to process gaseous and liquid radioactive wastes in the plant.

These radioactive materials exist in a variety of physical and chemical forms.
Their potential for dispersion into tha environment is dependent not only on
mechanical feces that might physically transport them, but also upon their
inherent properties, particularly their volatility. The majority of these
materials exist as nonvolatile solids over a wide range of temperatures. Some,
however, are relatively volatile solids and a few are gaseous in nature. These
characteristics have a significant *] earing upon the assessment of the environ-
mental radiological impact of acciuents.

The gaseous materials include radioactive forms of the chemically inert noble
( gases krypton and xenon. These have the highest potential for release into

the atmosphere. If a reactor accident were to occur involving rupture or other!

| failure of the fuel rod cladding, the release of substantial quantities of these
| radioactive gases from the affected fuel rods is a virtual certainty. Such

accidents are very low frequency but credible events (see Section 5.9.2.1.2).
It is for this reason that each nuclear power plant is analyzed for a hypothetical
design basis accident that postulates the release of the entire contained inventory
of radioactive noble gases from the fuel into the containment structure. If

there is a release to the environment beyond the containment structure as a
possible result of failure of safety features, the hazard to individuals from
these noble gases would arise predominantly through the external gamma radiation
from the airborne plume. The reactor containment structure is designed to
minimize this type of release.
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Radioactive isotopes of iodine are formed in substantial quantities in the fuel
by the fission process and, in some chemical forms, may be quite volatile.
For this reason, they have traditionally been regarded as having a relatively
high potential for release from the fuel. The chemical forms in which the
fission product radiciodines are found are generally solids at room temperature;
thus, they have a strong tendency to condense (or " plate out") on cooler surfaces.
In addition, most of the iodine compounds are quite soluble in, or chemically
reactive with, water. Although these properties do not inhibit the release of
radioiodines from degraded fuel rods, they do act to mitigate the release from
containment struct ws that have large internal surface areas and that contain
large quantities of sater as a result of an accident. The same properties affect
the behavior or radioiodines that may escape from the containment into the atmos-
phere. Thus, if rainfall occurs during a release, or if there is moisture on
exposed surfaces (such as dew), the radioiodines will show a strong tendency
to be absorbed by the moisture. Because of radioiodine's relatively high
solubility and distinct radiologic; hazard, its potential for release to the
atmosphere has &lso been reduced by the use of special containment spray systems
which act to absc " airborne iodines. If radiciodines are released to the
environment, the principal radiological hazard is ingestion into the human body
and subsequent concentration in the thyroid glind.

Other radioactive materials formed during the operation of a nuclear power plant
have lower volatilities, and therefore, by comparison with the noble gases and
iodine, have a much smaller tendency to escape from degraded fuel rods unless
the temperature of the fuel becomes abnormally high. If such materials escape
by volatilization from the fuel, they tend to condense quite rapidly to solid
form again when tnnsported to a lower temperature region and/or dissolve in
water when water is present. The former mechanism can have the result of
producing some solid particles of sufficiently small size to be carried some
distance by a moving stream of gas or air. If such particulate materials are
dispersed into the atmosphere as a result of failure of the containment barrier,
they will tend to be carried downwind and deposit on surface features by gravita-
tional settling or by precipitation (fallout), becoming " contamination" hazards
in the environment.

All radioactive isotopes exhibit the property of radioactive decay with charac-
teristic half-lives ranging from fractions of a second to many days or years (see
Table 5.5). Many of them decay through a sequence or chain of decay processes
and all eventually become stable (nonradioactive) isotopes. The radiation emitted
during these decay processes is the reason that they are hazardous materials.

(2) Exposure Pathways

The radiation exposure (hazard) to individuals is determined by their proximity.

to the radioactive material, the duration of exposure, and factors that act to
shield the individual from the radiation. Pathways for the transport of radiation
and radioactive materials that lead to radiation exposure hazards to humans are
generally the same for accidental as for " normal" releases. The~se are shown in
Figure 5.1. There are two additional pathways that could be significant for acci-
dent releases: one is the fallout onto open bodies of water of radioactivity
initially carried in the air; the second would be unique to an accident that
results in temperatures inside the reactor core sufficiently high to cause melting
and subsecu;ent penetration of the basemat underlying the reactor by the molten
core debris. This second pathway would create the potential for the release
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Table 5.5 Activity of Radionuclides in a Grand Gulf Reactor Core at
3993 MWt*

-Radioactive Inventory
Group /Radionuclide** (millions of curies) Half-life (days)

A. NOBLE GASES
Krypton-85 0.70 3,950
Krypton-85m 30 0.183
Krypton-87 59 0.0528
Krypton-88 85 0.117
Xenon-133 210 5.28
Xenon-135 42 0.384

B. I0 DINES
Iodine-131 110 8.05
Iodine-132 150 0.0958
Iodine-133 210 0.875
Iodine-134 240 0.0366
Iodine-135 190 0.280

C. ALKALI METALS
Rubidium-86 0.032 18.7
Cesium-134 9.4 750
Cesium-136 3.7 13.0
Cesium-137 5.9 11,000

D. TELLURIUM-ANTIMONY
Tellurium-3 27 7. 4 0.391
Tellurium-127m 1.4 109
Tellurium-129 39 0.048
Tellurium-129m 6.6 34.0i

Tellurium-131m 16 1.25
Tellurium-132 150 3.25
Antimony-127 7. 6 3.88
Antimonv- 129 41 0.179

! E. AKALINE EARTHS
; Strontium-89 120 52.1
| Strontium-90 4.F 11,030
! Strontium-91 140 0.403
I Barium-140 200 12.8

"See FSAR Table 15.0-2, " Input Parameters and Initial Conditions for Transients,"r
l 3993-MWt is used as the analysis value for transients.

**The grouping of radionuclides corresponds to that in Table 5.6.

|

f
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Table 5.5 (Cont.)

Radioactive Inventury
Group /Radionuclide (millions of curies) Half-life (days)

F. COBALT AND'
NOBLE METALS
Cobalt-58 0.97 71.0.
Cobalt-60 0.36 1,920
Molybd7num-99 200 2.8
Technetium-99m 170 0.25
Ruthenium-103 140 39.5
Ruthenium-105 90 0.185
Ruthenium-106 31 366
Rhodium-105 61 1.50

G. RARE EARTHS, REFRACTORY
OXIDES, AND TRANSURANICS
Yttrium-90 4.9 2.67
Yttrium-91 150 59.0
Zirconium-95 190 65.2
Zirconium-97 190 0.71
Niobium-95 190 35.0
Lanthanum-140 200 1.67
Cerium-141 190 32.3
Cerium-143 160 1.38
Cerium-144 110 284
Praseodymium-J 'J 160 13.7
Neodymium-14i 75 11.1
Neptunium-239 2000 2.35
Plutonium-238 0.071 32,500
Plutonium-239 0.026 8.9 x 106
Plutonium-240 0.026 2.4 x 106
Plutonium-241 4.2 5,350
Americium-241 0.0021 1.5 x 105
Curium-242 0.62 163
Curium-244 0.029 6,630

' of radioactive material into the hydrosphere through contact with groundwater.
These pathways may lead ta external exposure to radiation, and to internal expo-
sures if radioactivity is inhaled or ingested from contaminated food or water.

t

It is characteristic of these pathways that, during the transport of radioactive
material by wind or by water, the material tends to spread and disperse--like
a plume of smoke from a smokestack--becoming less concentrated in larger volumes
of air or water. The result of these natural processes is to lessen the intensity
of exposure to individuals downwind or downstream of the point of release, but
they also tend to increase the number who may be exposed. For a release into the
atmosphere, the degree to which dispersion reduces the concentration in the plume
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at any downwind point is governed by the turbulence characteristics of the atmo-
sphere, which vary considerably with time and from place to place. This fact,
taken in conjunction with the variability of wind direction and the presence or
absence of precipitation, means that accident consequences are very much
dependent upon the weather conditions existing during the accident.

(3) Health Effects
The cause and effect relationships between radiation exposure and adverse health
effects are quite complex 18 but they have been more exhaustively <tudied than
any other environmental contaminant.

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

Lower levels of exposures may also constitute a health risk, but the ability
to define a direct cause and effect relationship between any given health effect
and a known exposure to radiation is difficult because of the many other possible
reasons why a particular effect is observed in a specific individual. For this
reason, it is necessary to assess such effects on a statistical basis. Such
effects include cancer and genetic changes in future generations after exposure
of a prospective parent. Cancer in the exposed population may begin to develop
only after a lapse of 2 to 15 years (latent period) from the time of exposure
and then continue over a period of about 30 years (plateau period). However,
in the case of exposure of fetuses (in utero), cancer may begin to develop at
birth (no latent period) and end at age 10 (the plateau period is 10 years).
Thehealthconsequencesmodelcurrentlybeingusedisbasedonthe1972BEIR
Report of the National Academy of Sciences.1

Most authorities agree that a reasorable and probably conservative estimate of
the statistical relationship between low levels of radiation exposure to a large
number of people is within the rarge of about 10 to 500 potential cancer deaths
(although zero is not excluded by the data) per million person-rems. The range
comes from the latest NAS BEIR III Report (1980),2o which also indicates a probable
value of about 150. This value is virtually identical to the value of about
140 used in the current NRC health effects models. In addition, approximately
220 genetic changes per million person-rems would be projected by BEIR III over
succeeding generations. That also compares well with the value of about 260 per
million person-rems currently used by the NRC staff,

(4) Health Effects Avoidance

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

5.9.2.1.2 Accident Experience and Observed Impacts

The evidence of accident frequency and impacts in the past is a useful indicator
of future probabilities and impacts. As of mid-1981, there were 69 commercial
nuclear power reactor units licensed for operation in the United States at
48 sites, with power generating capacities ranging from 50 to 1130 megawatts
electric (MWe). (The Grand Gulf Units 1 and 2 are designed for a maximum
output of 1361 MWe each.) The combined experience with the 69 operating units
represents approximately 500 reactor years of operation over an elapsed time
of about 20 years. Accidents have occurred at several of these facilities.21
Some of these have resulted in releases of radioactive material to the environ-
ment, ranging from very small fractions of a curie to a few million curies.
None is known to have caused any radiation injury or fatality to any member of
the public, nor any significant individual or collective public radiation
exposure, nor any significant contamination of the environment. This experience
base is not large enough to permit a reliable quantitative statistical inference.
It does, however, suggest that significant environmental impacts due to accidents
are very unlikely to occur over time periods of a few decades.

Melting or severe degradation of reactor fuel has occurred in only one of these
69 operating units, during the accident at Three Mile Island Unit 2 (TMI-2)
on March 28, 1979. In addition to the release of a few million curies of
xenon-133, it has been estimated that approximately 15 curies of radioiodine
were also released to the environment at TMI-2.22 This amount re resents an
extremely minute fraction of the total radioiodine inventory present in the
reactor at the time of the accident. No other radioactive fission products
were released in measurable quantity.

It has been estimated that the maximum cumulative offsite radiation dose to an
individual was less than 100 millirems.22,23 The total population exposure
has been estimated to be in the range from about 1000 to 3000 person-rems. This
exposure could produce between none and one additional fatal cancer over the
lifetime of the population. The same population receives each year from natural
background radiation about N 0,000 person-rems, and approximately a half-million

; cancers are expected to develop in this group over its lifetime,22 23 primarily
from causes other than radiation. Trace quantities (barely above the limit of
detectability) of radiciodine were found in a few samples of milk produced in
the area. No other food or water supplies were impacted.

Accidents at commercial nuclear power plants have also caused occupational
injuries and a few fatalities but none attributed to radiation exposure. Indi-
vidual-worker exposures have ranged up to about 4 rems as a direct consequence
of accidents, but the collective worker exposure levels (person-rems) are a small
fraction of the exposures experienced during normal routine operations that
average about 500 person-rems per reactor year.
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i Accidents have also occurred at other nuclear reactor facilities in the United
i States and in other_ countries.21 Because of inherent differences in design,

construction, operation, and' purpose of most of these other facilities, their
accident-record has only indirect relevance to current nuclear power plants.

,

! Melting of reactor fuel occurred in at'least seven of these accidents,
including the one in 1966 at the Enrico Fermi Atomic Power Plant Unit 1. This-

was a sodium-cooled fast-breeder demonstration reactor designed to generate
: '61 MWe. The damages were repaired and the reactor reached full power 4 years

following the accident. It operated successfully and completed its mission in
,

j -1973. This accident did not release any radioactivity to the environment.
J

A reactor' accident in 1957 at Windscale, England released a significant quantity
.i

of radiciodine, approximately 20,000 curies, to the cr.vironment. This reactor,-

which-was not operated to generate electricity, used air rather than water to'

cool the uranium fuel. During a special operation to heat the large amount of
i graphite in this reactor, the fuel. overheated, and radiciodine and noble gases

were released directly to the atmosphere from a 123-m (405-ft) stack. Milk'

produced in a 512-km (200-mi2) area around the facility was impounded for up2
,

to 44 days. This kind of accident cannot occur in a reactor like Grand Gulf,.'

.however, because of its water-cooled design.

5.9.2.1.3 -Mitigation of Accident Consequences;

f

i The principal design features of the Station are presented in the following
section.,

(1) Design Features
1 Grand Gulf' Units 1 and 2 are essentially identical. Each unit contains features!

designed to prevent accidental release of fission products from the fuel and
.to lessen the consequences should such a release occur. These accident-:

preventive and mitigative features are referred to collectively.as engineered
| safety features (ESF). To establish design and operating specifications for
i ESF, postulated events referred to as design-basis accidents are analyzed.
,

An emergency core' cooling system (ECCS) is provided to supply cooling water to
.

the reactor core during an accident to prevent or minimize fuel damage. Means

of removing heat er.ergy from the containment to prevent its overpressurization
following an accident are also provided. .The containment system itself is a-
passive ESF, designed to prevent direct escape of released fission products to,.

I'

L -the environment,
i

The Grand Gulf containment systems consist of an inner primary containment and.
an' outer secondary containment. The primary containment is designed to withstand

[ internal pressures resulting from reactor accidents. The secondary containment
! surrounds the primary containment and all equipment _outside primary containment
: which could handle fission products.in the event of an accident. .The secondary

~

!' -containment is designed to collect, delay, and filter any' leakage from the
~

. primary containment prior to its release to the environment,

i' The secondary containment encloses plant areas which are accessible and,
therefore, ventilated ~during' normal operation.. Upon detection of a release'of

-

4

radioactivity, normal ventilation is automatically isolated, and an ESF--the

,
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standby gas treatment system (SGTS)--assumes control of air flow within and
from the secondary containment. The SGTS filters the secondary containment
atmosphere and exhausts sufficient filtered air to establish and maintain an
internal pressure less than the outside atmospheric pressure. This negative
pressure is sufficient to prevent unfiltered air leakage from the building.
Radioactive iodine and particulate fission products would be substantially
removed from the SGTS flow by safety grade activated charcoal and high-
efficiency particulate filters. The filtered exhaust system also encloses the
spent fuel pool.

The main steam lines pass through the secondary containment in going from the
reactor to the turbine building. Any leakage of the main steam line isolation
valves, therefore, could pass through those lines without being intercepted by
the SGTS. To prevent this passage, a leakage control system is designed to
collect main steam line isolation valve leakage and direct it into the secondary
containment atmosphere and sumps, so that any airborne emissions are processed
by the SGTS.

All mechanical systems mentioned above are designed to perform their functions
given single failures, and are supplied with emergency power from onsite diesel
generators in the event that normal offsite and station power is interrupted.

Much more extensive discussions of these design features may be found in the
applicants' FSAR. In addition, the implementation of the lessons learned from
the THI-2 accident--in the form of improvements in design, procedures, and
operator training--will significantly reduce the likelihood of a degraded core
accident that could result in large releases of fission products to the contain-
ment. The applicants will be required to meet the TMI-related requirements
specified in NUREG-0737. As noted in Section 5.9.2.1.4, no credit has been
taken for these actions and improvements in discussing the radiological risk
of accidents in this statement.

(2) Site Features

In determining the suitability of the site of the Grand Gulf Nuclear Station
pursuant to the reactor site criteria in 10 CFR Part 100, certain factors that
tend to reduce the risk and the potential impact of accidents were considered.

First, the site has an exclusion area as required by 10 CFR Part 100. The
exclusion area within the 930-ha (2300-acre) site property has a minimum
exclusion distance of 696 m (2280 ft), measured from the centerline of Unit 1 l

to the exclusion rea boundary. The applicants own all the surface area as
.

well as the mineral rights in fee simple and have the authority to determine|

! all activities within the exclusion area, as required by 10 CFR Part 100. The
; only portion of the exclusion area in which activities unrelated to plant

operation may occur is on Waterloo Road, a county road running through the
i property. The applicants have made arrangements with Claiborne County officials
; to control the traffic on this thoroughfare in the event of an emergency.

Second, beyond and surrounding the exclusion area is a low population zone (LPZ),;

! also required by 10 CFR Part 100. This is a circular area (radius of 2 mi)
which is mostly wooded and sparsely populated. Within this zone the applicants
cust ensure that there is a reasonable probability that appropriate protective

!
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measures could be taken on behalf of the residents in the event of a serious
accident. The population in this area was 190 in 1970 and is expected to
increase to 230 by the year 2020. In case of a radiological emergency, the
applicants have made arrangements with agencies of the state and local govern-
ments to control all activity, including evacuation of personnel in the vicinity
of the nuclear plant.

Third, 10 CFR Part 100 also requires that the distance from the reactor to the
nearest boundary of a densely populated area containing more than about 25,000
residents be at least 1-1/3 times the distance from the reactor to the outer
boundary of the LPZ. Because accidents of greater potential hazards than those
commonly postulated as representing an upper limit are conceivable (although
highly improbable), it was considered desirable to include this population center
criterion in Part 100. Vicksburg, Mississippi, which is located 40 km (25 mi)
north-northeast of the site, with a 1975 population of 30,000 people, is the
nearest such area. Out to a distance of 50 km (30 mi) from the site the

dprojected population density is not expected to exceed 44 persons /mi at any
time during the operating life of the facility. More complete descriptions of
the site, its population, and land use characteristics are in Section 4 of this

,

document.

The safety evaluation of the Grand Gulf site has also included a review of
potential external hazards; that is, activities offsite that might adversely
affect the operation of the plant and cause an accident. This review encom-
passed nearby industrial, transportation, and military facilities that might
create explosive, missile, toxic gas, or similar hazards. The risk to the
Grand Gulf facility from such hazards will be negligibly small. More detailed
discussion of the compliance with the Commission's siting criteria and the
consideration of external hazards are in the staff's CP-stage Safety Evaluation
Report.

(3) Emergency Preparedness

Emergency preparedness plans, including protective action measures for the,

| Station and environs, are in an advanced, but not yet fully completed, stage.
In accordance with the provisions of 10 CFR Section 50.47, effective November 3,i

! 1980, no operating license will be issued to a nuclear facility applicant unless
| a finding is made by the NRC that the state of onsite and offsite emergency
| preparedness provides reasonable assurance that adequate protective measures
' can and will be taken in the event of a radiological emergency. Among the
i standards that must be met by these plans are provisions for two Emergency
| Planning Zones (EPZs). A plume exposure pathway EPZ of about 16 km (10 mi) in
i radius and an ingestion exposure pathway EPZ of about 80 km (50 mi) in radius
| are required. Other standards include appropriate ranges of protective actions

for each of these zones, provisions for dissemination to the public of basic'

| emergency planning information, provisions for rapid notification of the public
during a serious reactor emergency, and methods, systems, and equipment for'

assessing and monitoring actual or potential offsite consequences in the EPZs
of a radiological emergency condition.

The staff has assessed whether the applicants' onsite plans are adequate and
capable of being implemented. The results of this review appear, with some
items still requiring resolution, in the OL-stage Safety Evaluation Report|

I (SER). In addition, the staff will review the Federal Emergeocy Management
i

i

'
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Agency (FEMA) findings and determinations as to whether state and local
government emergency plans are similarly adequate and capable of being
implemented. The results of this review along with the staff's overall
conclusion on the status of emergency preparedness associated with the GGNS
and related Emergency Planning Zones will be presented in a supplement to the
SER. Although the presence of adequate and tested emergency plans cannot
prevent an accident, it is the staff's judgment that such plans can and will
substantially mitigate the consequences to the public if an accident should
occur.

5.9.2.1.4 Accident Risk and Impact Assessment

(1) Design-Basis Accidents

As a means of ensuring that certain features of the Station meet acceptable
design and performance criteria, the applicants and the NRC staff have analyzed.
the potential consequences of a number of postulated accidents. Some of these
could lead to significant releases of radioactive materials to the environment,
and calculations have been performed to estimate the potential radiological
consequences to persons offsite. For each postulated initiating event, the
potential radiological consequences cover a considerable range of valiaes,
depending upon how the accident develops and the relevant conditions prevailing
during the accident--including wind direction and weather.

In the safety analysis of the Grand Gulf Units 1 and 2 plants, three categories of
accidents have been considered. These categories are b; ,ed upon their probability
of occurrence and include (a) incidents of moderate frequency (events that can
reasonably be expected to occur during any year of operation), (b) infrequent
accidents (events that might occur once c'uring the lifetime of the plant), and
(c) limiting faults (accidents not expected to occur but that have the potential
for significant releases of radioactivity). The radiological consequences of
incidents in the first category, also called anticipated operational occurrences,
are discussed in Section 5.9.1. Some of the initiating events postulated in
the second and third categories for the Grand Gulf Station are shown in Table 5.6.
These are designated design-basis accidents because specific Station design and
operating features (described above in Section 5.9.2.1.3(1)) are provided to
limit their potential radiological consequences. Approximate radiation doses
that might be received by a person at the nearest site boundary (696 m (2280 ft)
from the plant) are also shown in the Table, along with a characterization of
the time duration of the releases. The results shown in the Table reflect the
expectation that ESF and other operating features would function as intended.

Important consequences of this expectation are that the radioactive releases
considered are limited to noble gases and radioiodines and that any other radio-
active materials (such as in particulate form) are not expected to be released.
The results are also quasi probabilistic in nature in the sense that the meteoro-
logical dispersion conditions are taken to be neither the best nor the worst
for the site, but rather at an average value determined by actual site measure-
ments. To contrast the results of these calculations with those using more
pessimistic or conservative assumptions (described below), the doses shown in
Table 5.6 are sometimes referred to as " realistic" doses.
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Table 5.6 Approximate Doses from Selected Design Basis Accidents

2-hr Doses at 696 m*

Duration Thyroid Whole Body
of Release (rem) (rem)

Infrequent accidents:

Release of liquid waste
storage <2 hr 0.5 -

Fuel handling accident <2 hr 0.1 0.08

Limiting faults:

Main steam line break <2 hr 0.2 0.02

Control rod drop hr-days 0.12 0.005

Large-break LOCA hr-days 7.7 0.19

*The nearest site (or exclusion area) boundary.

The staff has also carried out calculations to estimate the potential upper
bounds for individual exposures from the initiating accidents in Table 5.6 for
the purpose of implementing the. provisions of 10 CFR Part 100, " Reactor Site
Criteria." For these calculations, much more pessimistic (conset-vative or
worst case) assumptions are made as to the course taken by the accidents and
the prevailing conditions. These assumptions include much larger amounts of
radioactive material released by the initiating events, additional single
failures in equipment, operation of ESFs in a degraded mode,* and very poor
meteorological dispersion conditions.

The results of these conservative calculations show that, for these events,
the limiting whole-body exposures are not expected to exceed 4 rems to anyi

individual at the site boundary. They also show that radioiodine releases have
the potential for offsite exposures ranging up to about 150 rems to the thyroid.
For such an exposure to occur, an individual would have to be located at a point
on the site boundary where the radioiodine concentration ir the plume has its
highest value and would have to inhale at a breathing rate characteristic of
a person jogging, for a period of 2 hours. The health risk to an individual
receiving such a thyroid exposure is the potential appearance of benign or
malignant thyroid nodules in about 5 out of 100 cases, and the development of
a fatal cancer in about 2 of 1000 cases.

"The containment system, however, is assumed to prevent leakage in excess of
that which can be demonstrated by testing, as provided in 10 CFR Part 100.11(a).
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None of the calculations of the impacts of design-basis accidents described in
this section takes into consideration possible reductions in individual or
population exposures as a result of any protective actions.

(2) Probabilistic Assessment of Severe Accidents

In this and the following three subsections, the probabilities and consequences
of accidents of greater severit

5.9.2.1.4(1))y than the design basis accidents identifiedabove (in section are evaluated. As a class, they are considered
less likely to occur, but their environmental consequences could be more severe.
These more severe accidents, heretofore frequently called Class 9 accidents,
can be distinguished from design-basis accidents in two primary respects: they
involve substantial physical deterioration of the fuel in the reactor core,
including overheating to the point of melting, and they involve deterioration
of the capability of the containment structure to perform its intended function
of limiting the release of radioactive materials to the environment.

The assessment methodology em)loyed is that described in the Reactor Safety
Study (RSS), which was publisled in 1975.24* In 1980, the sets of accident
sequences that were found in the RSS to be the dominant contributors to the

2riskintheprototypeBWR(PeachBottomUnit2)wereupdateds("rebagalined").2 and betterTha rebaselining was done largely to incorporate peer group comments
data and analytical techniques resulting from research and development after
the publication of the RSS. Entailed in the rebaselining effort was the evalua-
tion of individual dominant accident sequences as they are understood to evolve.
The earlier technique of grouping a number of accident sequences into the
encompassing Release Categories, as was done in the RSS, has been largely
eliminated.

The Grand Gulf Units 1 and 2 incorporate General Electric-designed BWRs having
similar design and operating characteristics to the RSS prototype BWR. Therefore,
the present assessment for the Grand Gulf Station has used as its starting point
the rebaselined accident sequences and sequence groups referred to above and
more fully described in Appendix F. Characteristics of the sequences (and
sequence groups) used (all of which involve partial to complete melting of the
reactor core) are shown in Table 5.7. Sequences initiated by natural phenomena--
such as tornadoes, floods, or seismic events--and those that could be initiated
by deliberate acts of sabotage are not included in these event sequences. The
radiological consequences of such events would not be different in kind from
those which have been treated. Moreover, based on the design requirements of
10 CFR Part 50, Appendix A, relating to effects of natural phenomena, and on
safeguards requirements of 10 CFR Part 73, it is the staff's judgment that these
events do not contribute significantly to risk.

The calculated probability per reactor year associated with each accident sequence
(or sequence group) used is shown in the second column in Table 5.7. As in
the RSS, there are substantial uncertainties in these probabilities. This is
due, in part, to difficulties associated with the quantification of human error

"Because this report has been the subject of considerable controversy, a discus-
sion of the uncertainties surrounding it is provided in Section 5.9.2.1.4.(7).
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Table 5.7 Summary of Atmospheric Releases in Hypothetical
Accident Sequences in a BWR (Rebaselined)

Accident fraction of Core Inventory Released (a)Sequence

orSegnce Probability / Cd)
Group reactor yr Xe-Kr I Cs-Rb Te-Sb Ba-Sr Ru(c) La

TCy' 2.0 x 10 8 1.0 0.45 0.67 0.64 0.073 0.052 0.0083

TWy' 3.0 x 10 6 1.0 0.098 0.27 0.41 0.025 0.028 0.005

TQUVy'

3.0 x 10 7 1. 0 0.095 0.3 0.36 0.034 0.027 0.005
,

S Ey'2

TCy 8.0 x 10 8 1.0 0.07 0.14 0.12 0.015 0.01 0.002

TWy 1.0 x 10 5 1.0 0.003 0.11 0.083 0.011 0.007 0.001

TQUVy

Q 1.0 x 10 8 1.0 0.02 0.055 0.11 0.006 0.007 0.0013

S Ey2
.

(a) Background on the isotope groups and release mechanisms is presented in
Appendix VII, WASH-1400 (Reference 24).

(b)See Appendix F for description of the accident sequences and sequence groups.
(c) Includes Ru, Rh, Co, Mo, Tc.
(d) Includes Y, La, Zr, Nb, Ce, Pr, Nd, Np, Pu,.Am, Cm.

NOTE: Refer to Section 5.9.2.1.4(7) for a discussion of uncertainties in risk
,

| estimates.

and to inadequacies in the data base on failure, rates of individual plant compo-
nents that were used to calculate the probabilities.2s (See Section 5.9.2.1.4(7)
below.) The probability-of-accident sequences from Peach Bottom (the prototype
BWR) were used to give a perspective of the societal risk of the Grand Gulf

r

|
Station because, although the probabilities of particular accident sequences

j may be substantially different for Grand Gulf, the overall effect of all sequences
taken together is likely to be within the uncertainties. (See Cection 5.9.2.1.4(7)

|

l for a discussion of uncertainties in risk estimates.)

The magnitud3s (curies) of radioactivity releases for each category are obtained
by multiplying the release fractions shown in Table 5.7 by the amounts that would
''e present in the core at the time of the hypothetical accident. These are shown
in Table 5.5 for a Grand Gulf unit at a core thermal power level of 3993 megawatts.*

*See first footnote from Table 5.5, page 5-23.
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The potential radiological consequences of these releases have been calculated
by the consequence model used in the RSS27 and adapted to apply to a specific
site. The essential elements are shown in schematic form in Figure 5.2.
Environmental parameters specific to the Grand Gulf site have been used and
include the following:

meteorological data for the site representing a full year of consecutive-

hourly measurements and seasonal variations

projected population for the year 2000 extending throughout regions of 80--

and 560-km (50- and 350-mi) radius from the site

the habitable land fraction within the 560-km (350-mi) radius-

land use statistics on a state-wide basis, including farm land values;-

farm product values, including dairy production; and growing season informa-
tion, for the State of Mississippi and each surrounding state within the
560-km (350-mi) region

.

Weather Data

i f

Release _
Atmospheric

_
Categories Dispersion"

+ Dosimetry " Health3 y

Effects
Cloud

Dispersion
Property
Effects+ Population -

3 7

Ground j L_,

Contamination

Evacuation

Figure 5.2 Schematic Outline of Consequences Model

To obtain a probability distribution of consequences, the calculations are
performed assuming the occurrence of each accident release sequence at each of
91 different " start" times throughout a 1 yr period. Each calculation utilizes
the site-specific hourly meteorological data and seasonal information for the
time period following each start time. The consequence model also contains
provisions for incorporating the consequence reduction benefits of evacuation
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and other protective actions. Early evacuation of people would considerably
reduce the exposure from the radioactive cloud and from the contaminated ground
in the wake of the cloud passage. The evacuation model used (see Appendix G)
has been revised from that used in the RSS for better site-specific application.
The quantitative characteristics of the evacuation model used for the Grand
Gulf site are best estimate values made by the staff and are based upon evacua-
tion time estimates prepared by the applicants. Actual evacuation effectiver';s

could be greater or less than that characterized but would not be expected to
be much less, even under adverse con? tions.

,

The other protective actions include: (1) either complete denial of use
(interdiction), or permitting use only at a sufficiently later time after
appropriate decontamination of food stuffs such as crops and milk, (2) decon-
tamination of severely contaminated environment (land and property) when it is
considered to be economically feasible to lower the levels of contamination to,

protective action guide (PAG) levels, and (3) denial of use (interdiction) of
severely contaminated land and property for varying periods of time until the
contamination levels reduce to such values by radioactive decay and weathering

,

that land and property can be economically decontaminated as in (2) above.
These actions would reduce the radiological exposure to the people from
immediate and/or subsequent use of or living in the contaminated environment.

l Early evacuation in the plume exposure pathway EPZ and the other protective
actions mentioned above are considered appropriate sequels to serious nuclear
reactor accidents at this Station involvins, Lgnificant release of radio-
activity to the atmosphere. Therefore, the cose consequence results shown for,

these more severe accidents at Grand Gulf include the benefits of these
protective actions.

There are also uncertainties in the estimates of consequence _, and the error
bounds may be as large as they are for the probabilities. It is the judgment

,

of the staff, however, that it is more likely that the calculated results are
overestimates of consequences rather than underestimates.

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

(3) Dose and Health Impacts of Atmospheric Releases

The results of the calculations of dose and health impacts performed for the Grand
Gulf facility anc site are presented in the form of probability distributions in
Figures 5.3 through 5.6 and are included in the Impact Summary, Table 5.8. All of

the accident sequences shown in Table 5.7 contribute to the results. The conse-
quences from each sequence or group of sequences are weighted by the associated
probability.
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T(;1e 5.8 Summary of Environmental Impacts and Probabilities

Persons Persons Latent Cost of
Probability exposed exposed Acute Population cancers, offsite
of impact, over over fatal- exposure, 50 mi/ mitigating
per year 200 rem 25 rem ities 50 mi/ total * total ** actions ***

10 4 <1 <1 <1 < 0.001 < 60 < 0.001-

10 5 <1 210 <1 0.5/3 < 60/160 60

5 x 10 8 <1 1,000 <1 1/7 50/330 150
,

10 8 120 8,000 <1 2/12 140/780 500

10 7 1,000 35,000 200 4/30 370/1700 1,200

10 8 6,500 90,000 570 6,90 630/- 2,000

Related
Figuri 5.3 5.3 5. 5 5.4 5.6 5. 7

* Millions of person rems.
** Genetic effects would be approximately twice the number of latent cancers.

Thirty times the values shown in Figure 5.5 are shown in this column,
reflecting the 30 yr period over which they might occur.

*** Millions of dollars. i

NOTE: Please refer to Section 5.9.2.1.4(6) for a discussion of uncertainties
in risk estimates.

Figure 5.3 shows probability distribution curves for the number of persons who
might receive whole body doses equal to or greater than 200 rems and 25 rems,
and thyroid doses equal to or greater than 300 rems from early exposure,* all
on a per-reactor year basis. A 200-rem whole body dose corresponds approximately
to a threshold value for which hospitalization would be. indicated for the treat-
ment of radiation injury. A 25-rem whole body dose (which has been identified
earlier as the lower limit for clinically observable physiological effects in
nearly all people) and 300-rem thyroid dose are guideline values applied to
reactor siting in 10 CFR Part 100.,

"Early exposure to an individual includes external doses from the radioactive
cloud and the contaminated ground, and the dose from internally deposited
radionuclides from inhalation of contaminated air during the cloud passage.
Other pathways of exposure are excluded.
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Figure 5.3 shows that there are less than 2 chances in 100,000 per year (a
2 x 10 5 probability) that hundreds of persons may receive doses equal to or
greater than any of these doses specified.

The chances of very large numbers of persons (thousands) being exposed at the
threshold value or guideline dose levels are seen to be considerably smaller.
For example, the chances are about 1 in 100,000,000 (a 10 8 probability) that
6,500 or more people might receive whole body doses of 200 rems or greater. A

majority of the exposures reflected in this figure would be expected to occur to
persons within a 40-km (25-mi) radius of the plant. Virtually all exposures
would occur with a 160-km (100-mi) radius.

Figure 5.4 shows the probability distribution for the total population exposure
in person-rems (that is, the probability per reactor year that the total popula-
tion exposure will equal or exceed the values given). Most of the population
exposure would occur within 80 km (50 mi) but the more severe releases would
result in exposure to persons beyond the 80-km (50-mi) range, as shown.

For perspective, population doses shown in Figure 5.4 may be compared with the
annual average dose to the population within 80 km (50 mi) of the Grand Gulf
site due to natural background radiation of 28,000 person-rems, and to the
anticipated annual population dose to the general public from normal station
operation of 2.7 person-rems (excluding plant workers).

Figure 5.5 shows the probability distribution for acute fatalities, representing
radiation injuries that would produce fatalities within about 1 year after
exposure. Virtually all of the acute fatalities would be expected to occur

within a 40-km (25-mi) rad Ns. The results of the calculations shown in this
figure and in Table 5.8 reflect the effect of evacuation within the 16-km (10-mi)
plume exposure pathway EPZ only. For the very low probability accidents having
the potential for causing radiation exposure above the threshold for acute ,

fatality at distances beyond 16 km (10 mi), it would be realistic to expect
that authorities would evacuate persons at all distances at which such exposures
might occur. Acute fatality consequences would therefore reasonably be expected
to be less than the numbers shown.

Figure 5.6 represents the statistical relationship between population exposure
and the induction of fatal latent cancers (that is, those cancers that might
appear over a period of many years following exposure). The impacts on the total
population and the population within 80 km (50 mi) are shown separately. The
fatal latent cancers have been subdivided into those attributable to exposures
of the thyroid and to those attributable to exposures of all other organs.

(4) Economic and Societal Impacts

As noted in Section 5.9.2.1.1, the various measures for avoidance of adverse
health effects, including those due to residual radioactive contamination in
the environment, are possible consequential impacts of severe accidents. Calcu-
lations of the probabilities and magnitudes of such impacts for the Grand Gulf
Station and environs have also been made. Unlike the radiation exposure and
adverse health effect impacts discussed above, impacts associated with adverse
health effects avoidance measures are more readily transformed into economic
impacts.
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PROBABILITY DISTRIBUTION OF MITIGATION MEASURES COST
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The results are shown as the probability distribution for costs of offsite
mitigating actions in Figure 5.7 and are included in the impact Summary
Table 5.8. The factors contributing to these estimated costs include

evacuation costs-

value of crops contaminated and condemned-

.

value of milk contaminated and condemned-

|

costs of decontamination of property where practical-

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

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

Figure 5.7 shows that at the extreme end of the accident spectrum these costs
could exceed a billion dollars, but that the probability that accidents with
impacts this large would occur is exceedingly small, less than 1 chance in
10 million per year.

Additional economic impacts that can be monetized include costs of decontamination
. of the facility itself and the costs of replacement power. Probability distribu-

tions for these impacts have not been calculated, but they are included in the'

discussion of risk considerations in Section 5.9.2.1.4.(6) below.

(5) Releases to Groundwater!

A pathway for public radiation exposure and environmental contamination that
would be unique for severe reactor accidents was identified in Section 5.9.2.1.1(2)
above. Consideration has been given to the potential c;vironmental impact of
this pathway for the Station. The principal contributors to the risk are the
core melt accidents associated with BWRs and described above. The penetration
of the basemat of the containment building can release molten core debris to

i the strata beneath the plant. The soluble radionuclides in the debris could
| be leached and transported by groundwater to downgradient domestic wells used

for drinking water or to surface water bodies used for drinking water, for aquatic
food generation, and for recreation. Releases of radioactivity to the ground-

| water underlying the site could also occur via failure of the containment at a
| point below grade or by leakage of radioactive ECCS and suppression pool water
; through a failed containment.

An analysis of the potential consequences of a liquid pathway release of
radioactivity for generic sites was presented in the " Liquid Pathway Generic
Study" (LPSG).29 Tia LPGS compares the risk of accidents involving the liquid
pathway (drinking water, irrigation, aquatic food, swimming, and shoreline
usage) for four conventional, generic, land-based nuclear plants and a floating
nuclear plant. Parameters for the land-based sites represent averages for a
wide range of real sites ar.d are thus typical, but they do rot represent any
particular site. The discussion in this section is a.suwaary of an analysis
performed to determine whether or not the liquid pathway consequences of a.

;
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postulated accident at the Grand Gulf site would be unique when compared to
the generic "large-river" land-based site considered in the LPGS. The method
of comparison consists of a direct scaling of the LPGS population doses based
on the relative values of key parameters characterizing the LPGS large river
site and the Grand Gulf site. The parameters which were evaluated included
amounts and rate of release of radioactive materials to the ground, groundwater
transport travel time, sorption on geological media, surface water transport,
drinking water usage, aquatic food consumption, and shoreline usage.*

All of the reactors considered in the LPGS were PWRs with ice condenser
containments. There are likely to be significantly different mechanisms and
probabi,lities of releases of radioactivity for the Grand Gulf BWRs and their
containments. The staff is not aware of any studies which indicate the
probabilities or magnitudes of liquid releases for BWRs. It is unlikely,
however, that the liquid release for a BWR would be any larger than that
conservatively estimated for similarly sized PWRs in the LPGS. The source term
used for Grand Gulf in this comparison, therefore, is assumed to be equal to
that used in the LPGS.

Doses to individuals and populations were calculated in the LPGS without
consideration of interdiction methods such as isolating the contaminated ground-
water or denying use of the water. In the event of surface water contamination,
alternative sources of water for drinking, irrigation, and industrial uses would
be expected to be found, if necessary. Commercial and sports fishing, as well
as many other water related activities, could be restricted. The consequences
would, therefore, be largely economic or societal, rather than radiological.
In any evect, the individual and population doses for the liquid pathway range
from fractices to very small fractions of those that can arise from the airborne
pathways.

The Grand. Gulf site is located on the east bank of the Mississippi River, about
7300 ft from the shoreline. Groundwater at the site exists primarily in the
Holocene river alluvium, Pleistocene terrace deposits, and the Miocene Catahoula
formation. In the site area, the groundwater level slopes gently westward toward
the Mississippi River.

The site buildings are founded in the Catahoula formation, which consists of
silt.and clay material of very low permeability. There is virtually no movement
of groundwater through this layer. It is conservatively assumed, however, that
in the event of a core melt accident releasing contaminated material to this
layer, groundwater transport would occur alcng assumed fractures in the Catahoula
deposit. The contamination would then reach the highly permeable terrace deposits
adjacent to the plant area and be transported in the direction of the Mississippi
River, which is approximately 7300 ft down gradient. Contaminated groundwater
must travel through the permeable terrace deposits, the low permeability clay
silt alluvium, and finally the permeable Mississippi River sand gravel alluvium
before it could enter the Mississippi River itself. The applicants have
estimated that the transport time for contaminated groundwater to travel from
the Station structures to the Mississippi River would be about 13 yrs. The
staff has reviewed this analysis and finds it to be conservative.

There are two oxbow lakes, Gin Lake and Hamilton Lake, between the plant and
the Mississippi River. These lakes are shallow, with an average depth of about

5-44



1.5 m (5 ft). Although there is evidence to indicate that these lakes are not
hydraulically connected to the Mississippi River Alluvium, the staff has
conservatively assumed for the purpose of this analysis that they are. They
are also periodically flooded during high river stages. Contaminated ground--

water from the plant would reach the lakes before the river. The staff
estimates that the minimum groundwater travel time from the plant to the lakes
would be 11.7 yrs. During floods, contamination which had reached the lakes
would be flushed into the river. However, because the lakes are so shallow,
most of the grcundwater assumed to be contaminated would flow underneath.

For holdup times on the order of years, as would be the case here, the only
significant contributors to population dose via the liquid pathway are Cs-137
and Sr-90. Values of retardation factars, which reflect the effects of sorption
of the radionuclides within the aquifer, are estimated by the applicants to
range from 29 to 46 for Sr-90, and from 990 to 1630 for Cs-137 for the various
formations. The staff has reviewed values of retardation coefficients based
on reported properties for materials similar to those found at the Grand Gulf
site, and finds that the applicants' values tend toward the conservative end of
the ranges of reported values.

Using the applicants' values for the retardation factors, the staff estimates
'that it would take a minimum of 256 yrs for the Sr-90, and 8718 yrs for the
Cs-137 to reach the oxbow lakes. These travel times compare to 5.7 yrs for
Sr-90 and 51 yrs for Cs-137 employed in the LPGS. If it is conservatively
assumed that all of the contaminated groundwater would enter the river by way
of the oxbow lakes, the quantity of Sr-90 would be reduced compared to that of
the LPGS case by a factor of about 320. Because of its longer holdup, virtually
all of the Cs-137 would have decayed before reaching the lakes.

Radioactive contamination escaping from the oxbow lakes during river floods
would be diluted in the large flow of the Mississippi River. The 1928-1965
average flow in the Mississippi River at Vicksburg, Mississippi, about 26 mi
upstream, was 554,000 cfs. The LPGS large river site flowrate used was
100,000 cfs. Therefore, for each curie released to the river the Grand Gulf,
dilution would be higher than the LPGS dilution by a factor of at least 5.5.
In actuality, the dilution would be larger because water from the oxbow lakes
enters the Mississippi only during periods of high river flow.

In the case of the LPGS "large-river" site, approximately 65 percent of the
|

whole-body population dose was from drinking water ingestion, 9 percent from
aquatic food ingestion, and 26 percent from shoreline usage. Virtually all of

the population dose was due to the two isotopes Sr-90 and Cs-137. Strontium-90
was responsible for about 91 percent of the drinking water dose and 36 percent
of the dose from aquatic food consumption. Almost all of the shoreline dose
was due to Cs-137 alone.i

The LPGS assumed that 100,000 people were served by drinking water supplied
from the river. The Mississippi River downstream from the Grand Gulf site
supplies an estimated 1,350,000 people. The drinking water use is, therefore,
a factor of 13.5 times higher than in the LPGS "large-river" case.

The LPGS case assumed an annual commercial and recreational fin fish harvest
of 150,000 lb, with no crustacea or shellfish. The NRC staff has estimated a
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maximum total harvest for all aquatic food from the main stream of the river
downstream of the site to be about 4.3 x 108 kg (9.5 x 108 lb). The Mississippi
River aquatic food harvest is therefore about 63 times greater than that of
the LPGS.

The shoreline exposure pathway will be practically nil, because virtually no
Cs-137 could escape the site. The population dose at the Grand Gulf site can
therefore be based on the Sr-90 contribution to the drinking water and fish
ingestion pathways alone. The ratio of the Grand Gulf liquid pathway population
doses relative to the liquid pathway population doses calculated for the LPGS
"large river" site are about 0.007 for drinking water and about 0.013 for
aquatic food consumption. The staff considers these estimates to be
conservatively high.

The Grand Gulf liquid pathway population dose, therefore, has been shown to be
much smaller than those predicted for the LPGS "large-river" site. Thus the
Grand Gulf site is not unique in its liquid pathway contribution to risk.

Finally, there are measures which could be taken to minimize the impact of the
liquid pathway. The staff estimated that the minimum groundwater travel time
from the Grand Gulf site to the Mississippi River via the oxbow lakes would be
about 11.7 yrs, and that the holdup of most of the significant radioactivity
would be even longer. This would allow ample time for engineering measures such
as slurry walls and dewatering to isolate the radioactive contamination near the
source.

(6) Risk Considerations

The foregoing discussions have dealt separately with the probabilities and
consequences of accidents. These two factors are combined to obtain average
measures of environmental risk of accidents. Such averages can be particularly
instructive as an aid to the comparison of radiological risks associated with
accident releases and with normal operational releases.

A common way in which this combination of factors is used to estimate risk is
to multiply the probabilities by the consequences. The estimate is then
expressed numerically as consequence.s expected per unit of time. By use of
such a quantification of risk, the NRC staff does not mean to assert that there
is universal agreement that people's attitudes about risk, or that what consti-
tutes an acceptable risk, should be governed solely by such a measure. Never-
theless, the staff feels that it can be a contributing, but not necessarily|

decisive, factor in making a risk judgment.

Table 5.9 shows average annual values of risk per Grand Gulf reactor associated
with population dose, acute fatalities and latent fatalities, and costs for
evacuation, other protective actions, and decontamination.

The population exposure risk due to accidents may be compared with that for
normal operational releases. The radiological dose to the population from normal
operational releases may result in

late somatic effects in the form of fatal and nonfatal cancer in various-

body organs--following age and organ-specific latency periods--of the
exposed population
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fatal and nonfatal genetic disorders in the future gene *ations of the-

exposed population

Because of the randomness of these effects, calculations of these effects are
made from the population dose (person-rems). Absolute risk estimators of
140 deaths from expression of latent cancer in various body organs per 106 total-
body person rems in the exposed population and 260 cases of all forms of genetic
disorders per 108 total-body person-rems in the future generations of the exposed
population were derived from the 1972 BEIR report.18 This derivation assumes
a linear and nonthreshold dose /effect relationship at all sublethal dose levels.
Using these risk estimators and 1.4 person-rems as the annual population dose,
the staff calculated that there may occur 0.0002 cancer deaths in the exposed
population and 0.0004 genetic disorders in all future generations of the exposed
population from each year of normal operation of one Grand Gulf reactor.

The comparison of a risk of 0.0002 cancer deaths given above with a risk of
about 0.006 for latent cancer deaths from accidents (Table 5.9) indicates that,
within the uncertainties of the calculational methods, the accident risks are
comparable to those for normal operational releases.

There are no acute fatality or economic risks associated with protective actions
and decontamination for normal releases; therefore, these risks aro unique for
accidents. For perspective and understanding of the meaning of the acute
fatality accident risk estimate of 0.00006 per year, the staff notes that the
population at risk is essentially that within about 40 km (25 mi) of the plant
(about 65,000 persons in the year 2000). The risks of accidental fatalities
per year for a population of this size, based upon overall averages for the
United States, are approximately 14 for motor vehicle accidents, 5 from falls,
2 from drowning, 2 from burns, and 0.8 from firearms.18

Table 5.9 Annual Average Values of Environmental Risks
Due to Accidents, per Reactor Unit

Risk
Situation Value

Population exposure
person-rems within 50 mi 15
person-rems total 100

Acute fatalities 0.00006

Latent cancer fatalities
all organs excluding thyroid 0.005
thyroid only 0.0005

Cost of protective actions
and decontamination $3,000

NOTE: See Section 5.9.2.1.4.(6) for discussions of uncertainties
in risk estimates.
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The economic eisk associated with protective actions and decontamination could
be compared with property damage costs associated with alternative energy genera-
tion technologies. The use of fossil fuels--coal or oil, for example--would
emit substantial quantities of sulfur dioxide and nitrogen oxides into the atmos-
phere, and, among other things, lead to environmental and ecological damage
through the phenomenon of acid rain.18 This effect has not, however, been
sufficiently quantified for a useful comparison to be drawn at this time.

There are other eco'nomic impacts and risks that can be monetized that are nut
included in the cost calculations discussed in Section 5.9.2.1.4.(4). These ce
accident impacts on the facility itself that result in added costs to the public
(ratepayers, taxpayers, and/or shareholders). These costs would be assos'ated with
decontamination, repair, or replacement of the facility and for replacement power.

No detailed methodology has been developed for estimating the contributions of
an accident to the economic risk to the licensee for decontamination and restora-tion of the plaat. Experience with such costs !s currently being accumulated
as a result of the Three Mile Island accident. If an accident occurs during
the first year of operation of Grand Gulf Unit 1, the economic penalty in
present-worth dollars reflected to the initial year of the unit's operation is
estimated at $1 billion for ' decontamination and restoration of the plant and
$715 million for replacement power during the period the plant is being
restored. This estimate assumes that the plant would be out of commission for
8 years and that the energy that would have been forthcoming from the Grand
Gulf unit (Lssuming 60 percent capacity factor) will be replaced by oil-fired
generation on the Middle South Utilities Systen.

If the probability of sustaining a total loss of the original facility is taken
as the sum of the probability of the occurrence of a core melt accident (the sum
of probabilities for tha categories in Table 5.7), then the probability of such
an accident is approximately 2.4 x 10 5 This is the probability of a disabling
accident happening during each year of each unit's service life. Multiplying the
previously estimated cost of $1715 million for an accident to Grand Gulf Unit 1
during the initial ydar of its operation by the above 2.4 x 10 5 probability
results in an economic risk of $41,200 applicable to each of the Grand Gulf units
during their first year of operation. This is alto approximately the economic
risk during the second and each subsequent year of their operation. Although
the nuclear units depreciate in value and may operate at reduced capacity factors
so that the economic consequences due to an accident become less as the units
become older, this decrease is offset by higher costs of decontamination and

i

restoration of the units in the later years due to inflation.

(7) Uncertainties

The foregoing probabilistic and risk assessment discussion was based upon the
methodology presented in the Reactor Safety Study (RSS) which was published in
1975.24

In July 1977, the NRC organized an Independent Risk Assessment Review Group to
(1) clarify the achievements and limitations of the Reactor Safety Study Group,
(2) assess the peer comments thereon and the responses to the comments, (3) study
the current state of such risk assessment methodology, and (4) recommend to the
Commission how and whether such methodology can be used in the regulatory and
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licensing process. The results of this study were issued September 1978.2s
This report, called the Lewis Report, contains several findings and recommendations
concerning the RSS. Some of the more significant findir.gs are summarized below.

A number of sources of both conservatism and nonconservatism in the-

probability calculations in RSS were found, which were very difficult to
balance. The Review Group was unable to determine whether the overall
probability of a core melt given in the RSS was high or low, but did
conclude that the error bands were understated.

The methodology, which was an important advance over earlier mcthodologies-

that had been applied to reactor risk, was sound.

It is very difficult to follow the detailed thread of calculations through-

the RSS. In particular, the Executive Summary is a poor description of
the contents of the report, should not be used as such, and has lent itself
to misuse in the discussion of reactor risk.

On January 19, 1979, the Commission issued a statement of policy concerning
the RSS and the Review Group Report. The Commission accepted the findings of
the Review Group.

The accident at Three Mile Island occurred ir, arch 1979 at a time when the

accumulated experience record was about 400 reoctor years. It is of interest
to note that this was within the range of frequencies estimated by the RSS for
an accident of this severity.18 It should also be noted that the Three Mile
Island accident has resulted in a very comprehensive evaluation of reactor acci-
dents like that one, by a significant number of investigative groups both within
NRC and outside of it. Actions to improve the safety of nuclear power plants
have come out of these investigations, including those from the President's

} Commission on the Accident at Three Mile Island, and NRC staff investigations
and task forces.22 23 A comprehensive "NRC Action Plan Developed as a Result
of the TMI-2 Accider.t," NUREG-0660,29 Collects the various recommendations of
these groups and describes them under the subject areas of: Operational Safety;
Siting and Design; Emergency Preparedness and Radiation Effects; Practices and
Procedures; and NRC Policy, Organization, and Management. The action plan
presents a sequence of actions, some already taken, that will result in a

4 gradually increasing improvement in safety as individual actions are completed.
The Grand Gulf Station is receiving and will receive the benefit of these
actions. The improvement in safety from these actions has not been quantified,
however, and the radiological risk of accidents discussed in this chapter does
not reflect these improvements.

5.9.1 Conclusions

The foregoing sections consider the potential environmental impacts from acci-
dents at the Grand Gulf Nuclear Station. These have covered a broad spectrum of
possible accidental releases of radioactive materials into the environment by
atmospheric and groundwater pathways. Included in the considerations are
postulated design-basis accidents and more severe accident sequences that lead
to a severely damaged reactor core or core melt.
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The environmental impacts that have been considered include potential radiation
exposures to individuals and to the population as a whole, the risk of near-
and long-term adverse health effects that such exposures could entail, and the
potential economic and societal consequences of accidental contamination of
the environment. These impacts could be severe, but the likelihood of their
occurrence is judged to be small. This conclusion is based on (1) the fact
tnat considerable experience has been gained with the operation of similar
facilities without significant degradation of the environment and (2) a proba-
bilistic assessment of the risk based upon the methodology developed in the
Reactor Safety Study. The overall assessment of environmental risk of accidents,
assuming protective action, shows that it is comparable to the risk for normal
operational releases although accidents have a potential for acute fatalities
and economic costs that cannot arise from normal operations. The risk of acute
fatalities from potential accidents at the site is small in comparison with
the C s of acute fatalities from other human activities in a comparably sized
pnpulation.

The staff has concluded that there are no special or unique features about the
Grand Gulf site and environs that would warrant additional mitigation features
for the Station.

5.10 Impacts from the Uranium Fuel Cycle

The Uranium Fuel Cycle Rule, 10 CFR Part 51.20 (44 FR 45362), reflects the latest
information relative to the reprocessing of spent fuel and to radioactive-waste
management as discussed in NUREG-0116, " Environmental Survey of the Reprocessing
and Waste Manage.nent Portions of the LWR Fuel Cycle",30 and NUREG-0216,31 which
presents staff responses to comments on NUREG-0116. The rule also considers
other environmental factors of the uranium fuel cycle, including aspects of
mining and milling, isotopic enrichment, fuel fabrication, and management of .

'low- and high-level wastes. These are described in the AEC report WASH-1248,
" Environmental Survey of the Uranium Fuel Cycle."s2 The Commission also directed
that an explanatory narrative be developed that would convey in understandable
terms the significance of releases in the table. The narrative was also to
address such important fuel cycle impacts as environmental dose commitments
an', health effects, socioeconomic impacts, and cumulative impacts, where these
are appropriate for generic treatment. This explanatory narrative was published i

for public comment in the Federal Register on March 4, 1981 (46 FR 15154-15175).
Appendix C to this Statement contains those impacts of the fuel cycle that
reasonably appear to have significance for individual reactor licensing suffi-
cient to warrant attention for NEPA purposes.

Table S-3 of the final rule is repcoduced in its entirety as Table 5.10. Spe-
cific categories of natural resource use included in the Table relate to land
use, water consumption and thermal effluents, radioactive releases, burial of
transuranic and high- and low-level wastes, and radiation doses from transporta-
tion and occupational exposures. The contributions in the Table for reprocessing,
vaste managemi.nt, and transportation of wastes are maximized for either of the
two fuel cycles (uranium only and no recycle). This means that the cycle that
results in the greater impact is used.

Appendix C to this statement contains a description of the environmentC impact t

assessment of the uranium fuel cycle as related to the operation of the Grand

5-50



_
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Gulf Nuclear Station. The environmental impacts are based on the values given
in Table S-3, and on an analysis of the radiological impact from radon releases.
The NRC staff has determined that the environmental impact of the Station to
the U.S. population from radioactive gaseous and liquid releases (including
radon) due to the uranium fuel cycle is insignificant when compared with the
impact of natural background iadiation. In addition, the nonradiological impacts
of the uranium fuel cycle have been found to be acceptable.

5.11 Decommissioning

Decommissioning of a nuclear power reactor does not usually involve environmental
impacts which are unique to a specific project. The technology for decommission-
ing nuclear facilities is well in hand, and, althcugh technical improvements
in decommissioning techniques are to be expected, at the present time decommis-
sioning can be performed safely and at reasonable cost. Radiation doses to
the public as a result of decommissioning activities should be very small and
would primarily come from the transportation of decommissioning waste to waste
burial grounds. Radiation doses to decommissioning workers should be a small
fraction of the worker exposure over the operating lifetime of the facility;
these doses usually will be well within the occupational exposure limits imposed
by regulatory requirements. Decommissioning costs for reactors are a small
fraction of the present-worth commissioning costs. A full analysis of decommis-
sioning is available in NUREG-0586 " Draft Generic Environmental Impact Statement
on Decommissioning of Nuclear Facilities,"as

5.12 Emergency Planning

Emergency preparedness facilities have been established by the applicants to
meet the Commission's upgraded emergency 31anning recuirements contained in
Appendix E to 10 CFR Part 50, " Emergency )lanning anc Preparedness for Produc-
tion and Utilization Facilities." ATechnicalSupportCenterlocatedadjacent
to the Control Room will accommodate 25 persons. An Operational Support Center
will be located in the dining room of the Maintenance Shop of the Grand Gulf

| Administration Building. It will provide an area for operations, maintenance,
health physics, and chemistry personnel to assemble and assign duties in support'

of emergency operations. Additional operational support will be available at
an inplant staging area located at the Health Physics Station (Elevation 'J3
ft) of the Control Building. The interim location for the Emergency Operations
Facility (EOF) is in the Training Building approximately 0.8 km (0.5 mi) from,

| Unit 1. It will accommodate 40 persons. The final EOF, with space for 125
ersons is under construction in a portion of a laydown area also 0.8 km.

p(0.5mi}fromUnit1. Any construction involved with these facilities willI

not cause disturbances to the area any larger than those previously evaluated
for construction of the Station. The offsite Corporate Emergency Center will
be located in the applicants' Electric Building in Jackson, Mississippi which

.
meets applicable building and zoning requirements and, therefore, is not

! expected to adversely impact the area.
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6 EVALUATION OF THE PROPOSED ACTION

6.1 Unavoidable Adverse Impacts

The NFC staff has reassessed the physical, social, biological, and economic
impact: that can be attributed to the operation of the Grand Gulf Nuclear
Station, Units 1 and 2. For the most part, these impacts are as stated in
Section 5 of the FES-CP. Actions taken by the applicants since the FES-CP stage
have resulted in adequately mitigating the operating impacts. The residual
impacts are summarized in Table 6.1.

6.2 Irreversible and Irretrievable Commitments of Resources

All of the significant resource commitments were identified at the time of the
CP review.

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

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

6.4 Benefit-Cost Summary

6.4.1 Summary

Sections below summarize the economic, environmental, and socioeconomic benefits
and costs which are associated with the operation of Units 1 and 2 of the
Station. The benefits and costs are shown in Table 6.1.

6.4.2 Benefits

The direct benefits to be derived from the operation of the Station include
the approximately 13 billion kWh of baseload electrical energy which the Station
will be able to produce annually (this projection assumes that both units will
operate at an average 60 percent capacity factor). The benefits also include
improved reliability of the MSU system brought about by the addition of 2500 MWe
of generating capacity to the system, as well as the saving of approximately
$100 million in production costs per unit per year.

6.4.3 Economic Costs

The economic costs associated with Station operation include fuel costs and-
operation and maintenance costs which, on a 30 yr levelized basis,' amount to
10.5 mills /kWh and 2.8 mills /kWh, respectively, for Unit 1, and 12.7 mills /kWh
and 3.4 mills /kWh, respectively, for Unit 2. The cost of decommissioning is a
small additional cost of plant operation. The staff's estimate for decommis-
sioning each Grand Gulf unit ranges from about $35 million to $60 millior,in
1978 dollars. The applicants estimate the decommissioning cost for immediate

,

dismantlement to be $93 million in 1981 dollars.
.
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Table 6.1 Benefit-Cost Summary

Primary Impact and Effect
en Population or Resources! Quantity Impact2 8

Dir ct Benefits
En:rgy (2.2) 13,000 kWh/yr x 108
Cipacity (2.4) 2,500 kW x 103
R:duced generating costs (2.2) $180-200 million/yr Large
Improved diversity of supply (2.3) Small
Improved system reliability (2.4) Small

Indirect Benefits
Local taxes (ad valorem) (5.8) Unit 1 - about $7 million/yr Large

Unit 2 - about $3 million/yr Large
Annin' employment (5.8) 314 employees Small
Annual payroll (5.8) $12 million Moderate
Annual local purchases (5.8) $300,000 Small

Economic Costs of Operating

fuel (2.2) 11.6 mills /kWh (levelized over 30 yr)
O&M (2.2) 3.1 mills /kWh (levelized over 30 yr)
D;, commissioning (2.2 and 5.10) $35-60 million (1978)/ unit
Ecenomic Risk of Accident
Exp;cted value for decontamination, repair,
and replacement energy costs (5.9.2.1.4) $41,200/ unit /yr Small

Environmental Costs

Resources committed
Land (CP-FES 4.1) 930 ha (2300 acres) Small

3Water (4.2.2) 1.3 m /s Small

D: mages suffered by other water users
b cause Of

3Surface water consumption (5.3.1) 0.91 m /s None
Surface water contamination (5.6.3) Small:

| Groundwater consumption (5.3.2) 0.79 m /s None3

Groundwater contamination (5.3.6) None

Damage to aquatic biota due to
Intake losses (5.6.1) None
Surface water discharges - heat (5.6.2) 5 x 107 J/s Small
Surface water discharges - chemical Small
(5.6.3)

1 2.sSee notes at end of table.

|
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Table 6.1 (continued)

Primary Impact and Effect
1 2 3

on Population or Resources Quantity Impact

Damage to terrestrial resources due to
NoneFog (5.5)

Drift (5.5) Small
SmallBird impaction (5.5)

Human health effects (nonradiological) due to
SmallAir quality changes (5.4)

Water quality changes (5.6.3) Small

Human health effects (radiological) due to
Effects of reactor operation on general
population (5.9.1.2) Small
Effects of reactor operation on workers
at site (5.9.1.1.1) Small
Effects of balance of fuel cycle (5.10) Small

Accident risk (5.9.2) Small

Societal costs in terms of
Historic and archeological
resources (5.7) Small

Visual intrusion (5.8) Small

Noise (5.8) Small

Increased traffic (5.8) Small
Increased demands on public facilities
and services (5.8) Small
Increased demands on private facilities
and services (5.8) Small

1 References in parentheses indicate section of this report where evaluation appears.
2For those factors which are not quantifiable, see text section.
3 Subjective measure of costs and benefits are assigned by reviewers, where quantification
is not possible: Small - impacts which, in the reviewers' judgment, are of such minor
nature, based on currently available information, that they do not warrant detailed
investigations or considerations of mitigative actions; Moderate - impacts which, in
the reviewers' judgment, are likely to be clearly evident (Mitigation alternatives are
usually considered for moderate impacts); Large - impacts which, in the reviewers'
judgment, represent either a severe penalty or a major benefit. Acceptance requires
that large negative impacts should be more than offset by other overriding project
considerations.
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6.4.4 Socioeconomic Costs

No significant socioeconomic costs are expected from either the operation of
the Station or from the number of Station personnel and their families living
in the area.

6.4.5 Environmental _ Costs

The environmental costs were previously evaluated in the CP-FES and have not
adversely changed.

No significant environmental costs are expected from the operation of the plant,
including considerations of the uranium fuel cycle and plant accidents.

6.4.6 Conclusions

As a result of the analysis and review of potential er.vironmental, technical,
economic, and social impacts, the NRC staff has prepared an updated forecast
of the effects of the operation of the Station. No new information has been
obtained that alters the overall balancing of the benefits of station operation
versus the environmental costs. The staff has determined that the Station can
be operated with minimal environmental impact.

>

i

,
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This environmental statement was prepared by the following people:

U.S. Nuclear Regulatory Commission

R. Gilbert, Licensing Project Manager
S. Feld, Environmental Review Coordinator

S. Archarya, Accident Analysis
S. Bajwa, Siting Analysis
A. Brauner, Siting Analysis
L. Bykoski, Socioeconomics and Cultural Resources'
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R. Codell, Hydrology Accident Analysis
F. Congel, Radiological Assessment
R. Gotchy, Health Effects
R. W. Houston, Accident Analysis
G. LaRoche, Terrestrial Ecology
J. Lee, Effluent Treatment Systems
J. Lewis, Meteorology and Accident Analysis
M. Masnik, Aquatic Ecology
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!
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8 AGENCIES AND ORGANIZATIONS TO WHICH COPIES OF THE
DRAFT ENVIRONMENTAL STATEMENT WERE SENT

Copies of the Draft Environmental Statement were sent to the following:

Advisory Council on Historic Preservation
Claiborne County Board of Supervisors
Department of Agriculture
Department of the Army, Corps of Engineers
Department of Commerce
Department of Energy
Department of Health and Human Services
Department of Housing and Urban Development
Department of the Interior
Department of Transportation
Environmental Protection Agency
Federal Emergency Management Agency
Office of the Governor, State of Mississippi
Office of the Mayor, Port Gibson, Mississippi
Rural Electrification Administration

'

,

|
|

1
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9 NRC STAFF RESPONSES TO COP 99ENTS RECEIVED ON THE
DRAFT-ENVIRONMENTAL STATEMENT

Pursuant to 10 CFR Part 51, the Draft Environmental Statement related to the
operation of the Grand Gulf Nuclear Station, Units 1 and 2, was transmitted,
with a request for comments, to the Federal, state, and local agencies listed
in Section 8. In addition, the NRC requested comments on the statement from
interested persons by a notice published in the Federal Register on June 12,
1981 (46 FR 31051). In response to the requests referred to above, comments
were received from:

Department of the Army, Corps of Engineers (D0A)-

Department of thc Interior (DOI)-

Environmental Protection Agency (EPA)-

Department of Health and Human Services, Food and Drug-

Administration (HHS)
John F. Doherty (JFD)-

Mississippi Power and Light (MPL)-

State of Missis 2ippi, State Clearinghouse for Federal Programs (SOM)-

The comments are reproduced in this statement as Appendix H. The statt's
consideration of the comments received and its disposition of the issues
involved are reflected in part by changes in the text in the pertinent
Sections of this Final Environmental Statement and in part by the responses in
this Section. The corr.ments are categorized by subject and are referenced by
the use of the abbreviations for the commentors shown above. The pages in
Appendix H on which copies of the respective comments appear are indicated

|

next to subject title relating to the comment.

9.1 Need for Power (JFD, H-6)

| Section 2 addresses the purpose and need for the Grand Gulf units. Section 2.3,
" Diversity of Supply," is, in the staff's opinion, a legitimate consideration in!

| evaluating the merits of adding capacity to an electric generating system.
| However, it is not suggested that this one criterion provides sufficient

justification. In fact, the staff agrees--to a certain extent--with this
commentor, and could not support an operating license solely on this basis.

! Other criteria, notably either economic or reliability considerations, would
| have to support an operating decision before a positive purpose and need

determination could be made.

| 9.2 WEll-Water Quality (MPL, H-8)

The staff reviewed the projected well-water quality in comparison to the average
Mississippi. River water quality, as reported in a letter from L. F. Dale, MPL,
to'H. R. Denton, NRC, dated December 19, 1980 (Reference 2, Section 4), and
found it to be of poorer quality in almost every par _.neter measured. Therefore
no change to the text was proposed.;

|
!

|
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9.3 Chlorine Discharge Reduced by Presence of Ferrous Iron (MPL, H-8)

Iron will reduce the chlorine. However, it is expected that this demand will
be satisfied prior to the production of a free residual.

9.4 Radioactive Waste Treatment System (EPA, H-4)

The Draft Environmental Statement (DtS) represents the assessment of the
environmental impacts associated with the Grand Gulf Nuclear Station, Units 1
and 2, pursuant to the guidelines of the National Environmental Policy Act of
1969 (NEPA). The DES adequately addresses the environmental impacts by concluding
that the applicants meet the requirements that radioactive material in effluents
released to unrestricted areas be kept as low as reasonably achievable; there-
fo e, the applicants' proposed final designs of radwaste systems and effluent
control measures are in conformance with numerical guidance on design objectives
in Appendix I to 10 CFR Part 50. To supplement this conclusion, the quantities
of radioactive material that were estimated to be released from the plant were
presented in Appendix D of the DES, along with examples of the calculated doses
to individual members of the public and to the general population resulting
from these estimated effluent quantities.

9.5 Release of Radiciodines and Noble 6eas Due to Accidents (JFD, ri-6)

It is not the staff's position that fuel overheating and ralease of radiciodines
and noble gases cannot occur. Table 5.5 of the Draft Environmental Statement
(DES) indicated that for the evaluation of the severe accident sequences all
of the noble gases were assumed to be released to the atmosphere, along with
much of the radioiodines and substantial fractions of certain of the partic-
ulates. It was stated in the first paragraph of section 5.9.2.1.4(2) of the
DES that "... substantial physical deterioration of the fuel..." as well as
... deterioration of the capability of the containment st:ucture..." was"

assumed. The " kind" of accident referred to in the quoted sentence from the
DES is that involving interaction of the for cooling with heated graphite.
Because there is negligible carbon in the Grand Gulf reactor, this " kind" of
accident is precluded.

9.6 Control of Waterloo Road During an Accident (JFD, H-6)

The material necessary to block Waterloo Road exists near the plant; however,
the actual blocking of the road requires permission of the Board of Supervisors
of Claiborne County. In case of an emergency, the applicants intend to recommend
to the Board of Supervisors that the road be blocked. State or local police
would actually block the road.

This plan has been discussed with local government and law enforcement officials.
The applicants further intend to conduct reviews of this procedure on an annual
basis as part of the retraining plans.

9.7 Radioactive Monitorigo Requirements (HHS, H-2)

NUREG-0737, " Clarification of TMI Action Plan Requirements," (Item II.F.1-2)
describes the requirements of the effluent monitoring capability (sarrpling and
analysis) of radioiodines for the accident condition. The requirement is for
sampling, with analysis of the sample in the laboratory. This approach eliminates
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the problem of noble gas interference when online monitoring is used. The
staff's evaluation of these requirements at Grand Gulf is presented in
Section 22.2, Subsection II.F.1, Attachments ' and 2 pages 22-19 and 22-20,
of the staff's Safety Evaluation Report.

9.8 Accident Risk and Impact Assessment (EPA, H-4)
,

The design-basis accidents are judged not to be significant contributors to
environmental risk and have not been subjected to the same kind of probabilistic
analysis as the more severe accidents that are treated.

9.9 Economic Risks from Accidents (EPA, H-4)

The economic risks discussed on page 5-31 of the DES and shown in Figure 5.6
of the DES (Section 5.9.2.1.4(4)) are economic risks to the public from loss
of crops, costs of interdiction of property, and the like. The costs of reactor
building decontamination, cost of replacement power, and repair of the facility
are discussed in Section 5.9.2.1.4(6).

9.10 Mention of 40 CFR 190 Fuel Cycle Standard in Appendix C (HHS, H-2)

The Department of Health and Human Services, Food and Drug Administration,
suggested that the EPA fuel cycle standard (40 CFR 190) be mentioned in
Appendix C and that a statement be made in Appendix C that all fuel cycle
operations will conform to 40 CFR 190.

Appendix C is an assessment of the environmental impacts of the fuel cycle as
related to the opera?. ion of the project. It is intended to present realistic
upper bounds of dose estimates and not reguictory requirements. The regulatory
requirements of 40 CFR 190 are presented in Section 5.9.1.2.

'rinking Water Intakes Downstream of the Site (DOI, H-7; MPL, H-16)9.11 J

There are a number of drinking water intakes on the Mississippi River
downstream of the site, including intakes for the city of New Orleans (see
Section 5.9.2.1.4(5)).

I
,

.

9-3

- -_



i

|

|

i
APPENDIX A

DERMITS

1

!



,
_

|

l
i

.

Air & Water Pollution Control Commission
sms or M ::::: rra RECEIVED

COMMISSION ERS COMMISSIONERS

FEB 6 1974a:y rrwe o,, , c ,, ,,,,,
CDairman
Money GCfg3 PACET Quincy R. Hodges

c)hJames W. Carra *eV M. P. 4 I fw
V6ce Chairman
eaufseid Board of Water

Comemsn.oner sBoard of Health Glen Wood. Jr., E mecutive Director Jack PepperJoe D. Orown
P.o. Boa 827 stobert E. Lee Busteing

Marine Conservetion j.c ,,,, u,2sissiope 39205
Commission

W. J. Demoren ASSOCIATE MEMBERS
Charles W. Else State Peek System

3,,,,,,,,, ,, , gag.334 75:3

Air Davesion 603 3544703 O'' J'h" M E "9Yasoo City

Game & Fish Commiss;on water osvisson 401 354 7641 A & I Board
Sorry o. 8"reeman Paul Surt

W. E. Gupton Geological Survoy
" ' " * *'**"'*" February 5, 1974

Mr. Donald C. Lutken, President
Mississippi Power and Light Company
P. O. Box 1640
Jackson, Mississippi 39205

Dear Mr. Lutken

This certification is issued to the Mississippi Power and i.ight Company,
Jackson, in conformity with the requirements of Section 401 of the Federal
Water Pollution Control Act as amended -(33 USC 1341) with respect to the
discharge of treated wastewate'r resulting from the operation of the'

company's proposed Grand Gulf Nuclear Station near Port Gibson, Mississippi.

Af ter publication of notice of the requested certification in The Clarion
Ledger, Jackson, on December 6, 1973, and The P.eveille, Port Gibson, on
December 6,1973, the Mississippi Air and Water Pollution Control Cormgission
hereby. certifies, after examination of pertinent materials supplied by the
company, that no limitations or standards have been established pursuant
to Sections 301, 302, 306, or 307 and further that there is reasonable
assurance that the proposed activity of the company will be conducted in a
nianner which will not violate applicable water quality s'tandards.

Very trul yours,
e |

Gle Wood, Jr.
Exe utive Director

GWjr:kh

'
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State of Mississippi
: Water Pollution Control : |

: PERMIT '

j
TO DISCIIARGE WASTEWATER IN ACCORDANCE WITH TIIE

a

NATIONAL POLLUTANT DISCIIARGE ELIMINATION SYSTEM '

5 THIS CERTIFIES THAT |

Mississippi Power and Light Company9

F Grand Gulf Nuclear Station w

Port Gibson, Mississippi 9

has been granted permission to discharge wastewater into the Mississinni,
e

River and Hamilton Lake. I

J

in accordance with effluent limitations, monitoring requirements and other conditions setF
,

forth in Parts I, II, and III hereof. This permit is issued in accordance with the provisions of '

L the Mississippi Air and Water Pollution Control Law (Section 49-171 et seq., Mississippi
Code of 1972), and the regulations and standards adopted and promulgated thereunder, and W

F

under authority granted pursuant to Section 402 (b) of the Federal Water Poitution Control M

Act.g

F

Issued this 11rh day of Fnbrtinrv : 19 80.
.

f d

M

W MISSISSIPPI DEPARTM ENT OF N ATURAL RESOURCES
' g

BUREAU OF POLLUTION CONTROL PERMIT BQARD r

(/fna 1 | | 0 '7 0 m +% P

Charles H. Chisolm, P. E., Director
w

W

30th ayof June ,19 81 FExpires d

d Permit No. Mson?9sn y
P

r

Application No. MS0029521

F
i

MPC 3 74
2 d,= ,. , ._ ,E_ . .- . E , . _, . - , , _ ,
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Page 2 of 21
PARTI

perm i No- MS0029521
A. EFFLUENT LIMITATIONS AND MONITOR!NG REQUIREMENTS

1. During the period beginning February 1, 1980, ed 12 sting until June 30, 1981, 'he permittee is authorized to discharge from
Outfall Serial Number 001 - Discharge Basin.

Sudt discharges shall be limited and monitored by the permittee as specified below:

Effluent Characteristic Discharge Limitations Monitoring Requirements
kg/ day (Ibs/ day) Other Units (Specify) Measurement Sample

Daily Avg. Daily Mn, Daily Avg. Daily Max. Frequency

3 /
,

Type

Flow - M Day (MCD)
- - - - Continuous Recorder

Temperature * - - - - Continuous Recorder

* Discharge temperature shall not exceed the lowest temperature of the recirculating cooling water prior to the
3 addition of make-up.
Ea

2. The pli shall not be less than 6.0 standard units nor greater than 9.0 standard units and shall be momtored
weekly with a grab sample.

3. 'There shall be no discharge of floating solids or visible foam in other than trace amounts.

4.
Samples taken in compliance with the monitoring requirements specified above shall be taken at the following location (s): at the plant discharge
basin'(following consolidation of Outfall ?crial Numbers 002 - 008), but prior to entry into the-
Mississippi River.

E
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PARTI

Permit No. MS0029521
.

A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

1. During the period beginning February 1,1980, and lasting until June 30, 1981 the permittee is authorized to discharge fro.
Outfall Serial Number 002 (Unit A) and 003 (Unit B) - Cooling Tower Blowdown.

Such discharges shall be limited and monitored by the permittee as specified below:

Eifl2ent Characteristic Discharge Limitations Monitoring Requirements
kg/ day (lbs/ day) chlorination Period Measurement SampleDaily Avg. Daily Max Avg- Instan. - Max. Frequency Type

3Flow - M Day (MCD)
- - - - 3/ Week InstantaneousTotal Residual Chlorine - - - - ** Multiple Grabs ***

Free Available Chlorine 0.2 mo/l 0.5 mg/l **- -

Multiple Grabs ***Time of Chlorine Discharge * - - - 120 min. ** Observation

*Neither free av*llable chlorine nor total residual chlorine may be discharged from any unit for more than two hours
in any one day cad not more than one unit may discharge free available or total residual chlorine at any one time.
The exact time of discharge of free available or total residual chlorine shall be recorded for each unit and3

i reported as required in Part I.C.2.

**During the first year of substantially full power operation of each unit, monitoring shall follow each application
of chlorine to the condenser cooling water system for 3 days / week until sufficient operating experience has been
obtained to assure co,nformance with limitations and then monitoring frequency may be reduced to one day / week.
Start-up cf blowdown shall not occur until a series of multiple orah samples indicate that the discharge is in
conformance with the permit limitations.

2. 'the pli shall not be less than
pfg standard units nor greater than N/A standard units and shall be monitored

3. There shall be no discharge of floating solids or visible foam in other than trace amounts.

4
Samples taken in compliance with the monitoring requirements specified above shall be taken at the following location (s):at each cooling towerblowdown point prior to mixing with any other waste streams.

*** Multiple grab samples shall consist of a series of grab samples taken every 30 minutes following start-up of blowdown
after chlorine addition until no total residual chlorine is detectable.

E
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PARTI Permit No. MS0029521

A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS
*

1. During the period beginning February 1.,1980, andlastinguntil June 30, 1931, the permittee is aathorized to &harge from
Outfall Serial Number 004 (Unit A) anct 005-(Unit a). Standby Service Cooling Tower Blowdown.
Such discharges shall be lirnited and monitored by the peimittee as specified below:

Effluent Characteristic Discharge 1. imitations Monitoring Requiren.ats
kg/ day (lbs/ day) Chlorination Period Measurement Sample

Daily Avg. Daily Max Avg. Instan. Max. Frequency Type

3Flow - M Day (MGD) - - - - 3/ Week I:tstantaneous

Multiple Grabs *****Total Residual Chlorine - - - -

Multiple Grabs ***0.2 mg/l 0.5 mg/l **Pree Available Chlorine - -

120 min. ** ObservationTime of Chlorine Discharge * - - -

*Meither free available chlorine nor total residual chlorine may be discharged from any unit for rnore than two hours
in any one day and not nore than one unit may discharge free availabic or total residual chlorine at any one time.
The exact time of discharge of free available or total residual chlorine shall be recorded for each unit and,

g reported as required in Part I.C.2.

**During the first year of substantially full power operation of each 1: nit, monitoring shall follow each application
of chlorine to the condenser cooling water system for 3 days / week until sufficient operating experience has been
obtained to assure conformance with limitations and then monitoring frequency may be reduced to one day / week.
Start-up of blowdown shall not occur until a series of multiple grab namples indicate that the discharge is in
conforraance with the permit limitations.

standard units and shall be monitored2. The pil shall not be less than pjg standard units nor greater :han ti/A

3. There shall be no discharSe of floating solids or visible foam in other than trace amounts.

4. Samples taken in compliance with the rnonitoring requirements specified above shall be taken at the following!ocationn). at each cooline tower

blowdown point prior to mixing with any other waste streams.

***:tultiple crak samples shall consist of a series of grab sanples taken every 30 minutes following start-up of blowdown
af ter chlorine addition until no total residual chlorine is detectable.

T
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PARTI
Permit No. MS0029521

A. EFFLU'.:NT UMITATIONS AND MONITORING REQUIREMENTS

1. During the period beginning February 1. 1980 andlastinguntil June 30, 1981, the permittee is authorized to discharge from
Outfall Serial Number 006 - Demineralizer Regeneration Waste.
Such discharges shall be limited and monitored by the permittee as specified below:

Effluent Characteristic Discharge Limitations Monitoring Requirements
kg/ day (Ibs/ day) Other Units (Specify) Measurement Sample

Daily Avg. Daily Max Daily Avg. Daily Max. Frequency Type

3Flow - M Day (MGD) - - - - 1/ Week *

Oil and Grease 4.5fl0.0) 18.2(40.0) 15 mg/l 20 mg/l 1/ Week Grab

Total Suspended Solids .9.1(20.0) 91(200) 30 mg/l 100 mg/l 1/ Week Grab

[ * Weir reading, pump logs, e calculation for batch discharge. The flow reported shall be the total volume
discharged in a 24-hour periM.

,

'

t

|

2. The pH shall not be less than N/A standard units nor greater than N/A standard units and shall be monitored N/A

3. There shall be no discharge of floating solids or visible foam in other than trace amounts.

4. Samples taken in compliance with the monitoring requirements specified above shall be taken at the following location (s): Discharge from the
treatment facility prior to mixing with any other water or wastewater.

E
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A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

1. During the period beginning February 1, 1980, and lasting until June 30, 1981, the permittee is authorized to discharge from
Outfall Serial Number 007 - Water Treatment Building and Diesel Generator Drain.
Such discharges slutt be hmited and monitored by the permittee as specif -l below:

Ef0uent Characteristic Discharge Limitations Monitoring Requirements
kg/ day (Ibs/ day) Other Units (Specify) Measurement Sample

Daily Avg. Daily Mu Daily Avg. Daily Max. Frequency Type

3i Flow - M Day (MGD)
- - - - 1/Ueek *

011 and Grease 32.8(72.1) 43.7(96.1) 15 mg/l 20 mg/l 1/Ucek Grab

Total Suspended Solids 65.5(144.1) i18.4(480.4) 30 mg/l 100 mg/l 1/ Week Grab
i

' y * Weir reading, pump logs, or calculation for batch discharge. The flow reported shall be the total volume
discharged in a 24-hour period.N

2. The pH shall not be less than N/A standard units nor greater than N/A standard units and shall be monitored N/A,

3. 'There shall be no discharge of floating solids or visible foam in other than trace amounts.

Samples taken in compliance with the monitoring requirements specified above shall be taken at the following location (s): discharge from
4

clie oil separator treatment unit prior to mixing with any other water ( wastewater.
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A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

1. During the period beginning February 1, 1980, and lasting until .. June 30, 1981, the permittee is authorized to discharge from
Outfall Serial Number 008 - Fire Water Puzsp IIouse Oily Waste Sump.

| Such discharges shall be limited and monitored by the permittee as specified below:

(
Efnuent Characteristic Discharge Limitations Monitoring Requirements

kg/ day (Ibs/ day) Other Units (Specify) Measurement Sample
Daily Avg. Daily Max Daily Avg. Daily Max. Frequency Type

3
- - -Flow - M Day (MGD) 1/ Week *-

l

Oil and Grease 16.4(36.0) 21.8(48.0) 15 mg/l 20 mg/l 1/ Week Grab

Total Suspended Solids 3?.Ff72.1) 109.2(240.7) 30 mg/l 100 mg/l 1/ Week Grab

>
fo *Wair reading, pump logs, or calculation for batch discharge. The flow reported shall be the total volume

discharged in a 24-hour period.

2. The pil shall not be less than N/A standard units nor greater than N/A standard units and shall be monitored N/A

3. There shall be rio discharge of Goatirig solids or visible foam in other than trace amounts.

4. Samples taken in compliance with the monitoring requirements specified above shall be taken at the following location (s): discharge from the
oil separator treatment unit prior to mixing with any other water or wastewater.

l
-

_ _ _ _ _ _ _ . _ _ _ . _ . _ . _ _ _ _ - _ - - - - . _ . _ - - - - _ - _ -
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EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTSA.

I, During the period beginning February 1,1980, andlasting until June 30, 1981, the permittee is authorized to discharge from

Outfall Serial Humber 009 - Administrative Building Floor Drains.
Such discharges shall1,e limited and monitoied by the pe;mittee as specified below:

Effluent Characteristic
Discharge Limitations Monitoring Requirements

kg/ day (Ibs/ day) Other Units (Spec:fy) Measurement Sample

Daily Avg. Daily Max Daily Avg. Daily Max. Frequency Type
,

*
3 1/iteek* -

Flow .- M Day (MGD) - -
-

Oil and Grease 4.1(9.0) 5.5(12.0) 15 mg/l 20 mg/l 1/ Week Grab

Total Suspended Solids 8.2(18.0) 27.3(60.0) 30 mg/l 100 mg/l 1/ Week Grab

Y
e

* Weir reading, pump logs, or calculation for batch discharge. The flow reported shall be the total volume
discharged in a 24-hour p . lod.

2. The pil shall not be less than N/A standard units nor greater than N/A standard units and shall be mor.itored N/A

3. . There shall be no discharge of floating solids or visible foam in other than trace amour 9s.

Samples taken in compliance with the monitoring requirements specified above shall be taken at the followinglocation(s): discharge fro:a the4.
oil separator treatocut unit prior to mixing with any other water or wastewater.

I
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' A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

1. Dunng the period beginning February 1, 1980, andlasting until June 30, 1981, the permittee is authorized to discharge from
Outfall Serial Number 010 - Sewage Treatment Plant Effluent.
Such discharges stall be limited and monitored by the pennittee as specified below:

Effluent Characteristic , Discharge Umitations Monitoring Requirements
kg/ day (Ibs/ day) Other Units (Specify) Measurement SampleD.uly Avg. Daily Max Daily Avg. Daily Max. Frequency Type

3Flow - M 0ay (MGD)
,

171(0.045)
- -

2/ Week Instantaneous-

BOD
S 5.1(11.3) 7.7(16.9) 30 mg/l 45_mg/l 1/ Quarter 24-+e:c, Composite

Total Suspended Solids 5.1(11.3) 7.7(16.9) 30 tW1 45 mg/l 1/ Quarter 24-Hour Composite

7
a;

.

L 2. De pil shall not be less than
6.0 standard units nor greater than 9,o standard units and shall be monitored

2/ week with a grab sample.
3. Here shall be no discharge of floatmg solids or visible foam in other than trace amounts.

Samples taken in compliance with the monitoring requirements specified above shall be taken at the following location (s):
4

discharge from the
combined effluent.of the -three sewage treatment units prior to mixing with any other water or wastewater.

5.
Influent and effluent pH, dissolved oxygen in the aeration basin, and 30-minute sludge settleability
shall be monitored 2 days per week with a grab sample,

-

for each of the three units.
6. Upon issuance of this permit. NPDES Permits MS0027031 and MS0029173 shall be voia.

E

--
.-
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A. EFFLUENT Lih!!TATIONS AND h!ONITORING REQUIREMENTS

|

!. During the period beginning Febntary 1,1980, andlastinguntil June 30, 1981, the permittee is authorized to discharge from

Outfall Serial Number 011 - Liquid Radwaste System.
Such discharges shall be hmited and monitored by the permittee as specified below:

Effluent Characteristic Discharge Limitations Monitoring Requiren, .:
kg/ day (Ibs/ day) Other Units (Specify) Steasurement Sample

Daily Avg. Daily h!ax Daily Avg. Daily blax. Frequency Type

3
_ * *Flow - ht Day (htGD) _ _ _

30 mg/l * GrCoTotal Suspended Solids - - -

)*licasurements shall be taken daily whenever a batch is d *scharged. The flow reported shall be the total volume
discharged in a 24-hour period.

,

st ndard units and shall be monitored2. The pli slull not be less than N/A standard units nor greater than N/A N/A

3. There shall be no discharge of floating solids or visibic foam in other than trace amounts.

4. Samples taken in compliance with the monitoring requirements specified above shall be taken at the following location (s): discharge from the

radwaste treatment systen prior. to mixing with any other water or wastewater.

-

_
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A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS
.

1. During the period beginning February 1, 1980, and lasting until June 30, 1981, the permittee is authorized to discharge from
outfall Serial Number 012 - Prcoperational Flushing and Metal Cleaning Wastes.
Such discharges shall be limited and monitored by the permittee as specified below:

' Effluent Characteris.ec Discharge Limitations Monitoring Requirements
kg/ day (Ibs/ day) Other Units (Specify) Measurement Sample

Daily Avg. Daily Max Daily Avg. Daily Max. Frequency Type

3
- - -Flow - M Day (MGD) ** Pump Logs or-

Batch Calculation
h eal Suspended Solids * * 30 mg/l 100 mg/l ** Ccape d t e* * *
Total Copper - * 1.0 mg/l ** Composite ***-

Tocci Iron - * 1.0 mg/l ** Composite ***
Total Phosphorus (as P) - * - 2.0 mg/l ** Composite ***
011 and Crease * * 15 mg/l 20 mg/l ** Grab

"Preoperational Flushing and Metal Cleaning Wastes" shall mean any cleaning compounds, rince waters, or any other
3 waterborne residues derived from cleaning any metal process equipment including, but notilimited to, boiler tube
, ' . cleaning, boiler fireside cleaning and air preheater cleaning. This definition shall specifically exclude any wate:
N used for the sole ptirpose of hydrostatic testing, or flushing operations not involving the.use of chemicals.

*The quantity of pollutants specified above shall not exceed the quantity (Kg/ day or Ibs/ day) determined by
multiplying the flow of the wastewater times the concentrations shown above.

mer#De whenever a discharge occurs from any flushing or cleaning operation.

it. There shall be no discharge of floating solids or visible foam in other than trace amounts.

3. Samples taken in compliance with the monitoring requirements specified above shall be taken at the following location (s):

***A composite shall consist of 3 grab samples taken at the .beginning of discharge, at the end of discharge, and a
third taken at approximately equal time lapse between the beginning and end.

I
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A. EFFLUENT Llh11TATIONS AND h10NITORING REQUIREh1ENTS

1. Duririg the period beginning February 1,1980, and lasting until June 30, 1981, the perm ttee is authoriied to discharge from
Outfall-Serial Numbers 013 - 014 (Construction Runoff) (Basins A and B, respectively).
Such discharges shall be limited and monitored by the pennittee as specified below:

Effluent Characteristic Discharge Limitations hionitoring Requirements
kg/ day (Ibs/ day) Other Units (Specify) hicasurement Sample

Daily Avg. Daily hlax Daily Avg. Daily h!ax. Frequency Type

3Mow - 51 Day (htGD)
1/ Month * Instantaneous- - - -

Total Suspended Solids 1/ Month * Grab- - - -

*Sanpling shall be done during periods of actual discharee.
Y
t;

2. The plishall not t less than 6.0 standard units nor greater than 9.0 standard units and shall be monitored
1/ month with a grab sample.

3. T' .e shall t,e no discharge of floating sohds or visible foam in other than trace amounts.

4. Samples taken in compliance with the monitoring requb:ments specified above shall be taken at the followinglocation(s): discharge point
prior to mixing with any other water or wastewater.

5. Construction practices and control of site runoff shall be consistent with sound engineering practices.
Ponds utilized for control of ~ construction runoff shall be capable of containing a 10-year, 24-hour
rainfall event.-

--

FJ
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B. SCHEDULE OF COMPLIANCE

1. The permittee shall achieve compliance with tne effluent limitations specified
for discharges in accordance with the following schedule:

a. Blowdown Minimizatioc icport
(See Pagc 2'. Part 117.. A. e.)

1. Study Plan - 90 days prior to Urit 1 fuel loading.

2. Initial Report - 15 months af ter cocaercial operation date
of Unit 1.

3. Subsequent Reports - Annually after initial report.

b. Chlorine Minimization Report
(See Page 21, Part III.A.i.)

1. Study Plan - 90 days prior to Unit 1 fuel loading.

2. Report - 15 months after start-up of Unit 1 & 2.

2. Nolater than 10 calendar days following a date idt ntified in the above schedule
of compliance, the permittee shall submit either a .eport of progress or, in the
case of specific actions being requirad by identifi d dates, a written notice of
compliance or noncompliance. In the latter case, the notice shall include the
cause of noncompliance, any remedial actions taken, and the probability of
meeting the next scheduled requirement.

A-14-
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C. MONITORING AND REPORTING

1. Representative Sampling

Samples and measurements taken as required herein shall be representative
of the volume and nature of the monitored discharge.

2. Reporting

Afonitoring results obtained during the previous 3 months shall be summarized for
each month and reported on a Discharge Monitoring Report From (EPA No.30201),
postmarked no later than the 28th day of the month following the completed reporting
period. The first report is due on April 28, 1980 Signed copies of these, and
all other reports required herein, shall be submitted to the Mississippi Air and
Water Polldion Control Permit Board at the following address:

State of Mississippi
,

Air and Water Pollution Control Permit Board
P. O. Box 827
Jackson, Mississippi 39205

3. Definitions

a. The " daily average" discharge means the total discharge by weight during
a calendar month divided by the number of days in the month that the
production or commercial facility was operating. Where less than daily
sampling is required by this permit, the daily average discharge shall be
determined by the summation of all the measured daily discharges by
weight divided by the number of days during the calendar month when the
measurements were made.

b. The " daily maximum" discharge means the total discharge by weight during
any 24-hour period.

4. Test Procedures

Test procedures for the analysis of pollutants shall conform to regulation
published pursuant to Section 304(g) of the Federal Water Pollution Control
Act, as amended.

5. Recording of Results

For each measurement or sample taken pursuant to the requirements of this
permit, the permittee shall record the following information:

a. The exact place, date, and time of sampling;

b. The dates the analyses were performed;

1-3
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c. The person (s) who performed the analyses;

d. The analytical techniques or methods used; and

e. The results of all required analyses.

6. Records Retention

All records and information rest 'ing from the monitoring activities required
by this permit including all recorum of analyses performed and calibration and
maintenance of instrumentation and recordings from continuous monitoring
instrumentation shall be retained for a maxhnum of three (3) years, or longer
if requested by the Permit Board.

.

A-16
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PART II

A. MANAGEMENT REQUIREMENTS

1. Change in Discharge

All discharges authorized herein shall be consistent with the terms and conditions
of this permit. The discharge of any pollutant identified in this permit more fre-
quently than or at a level in excess of that authorized shall constitute a violation
of the permit. Any anticipated facility expansions or treatment modifications which
will result in new. different, or increased discharges of pollutants must be reported by
submission of a nr.w NPDES application, or if such changes will not violate the

,

1 effuent limitations specified in this permit, by nctice to the Mississippi Air and Water
Pollution Control Permit Board of such dotice, the permit may be modified to specify
and limit any pollutants not previously limited.

2. Noncompliance Notification

If, for any reason, the permittee does not comply with or will be unable to comply
with any effluent limitation specified in this permit, the permittee shall provide
the Mississippi Air and Water Pollution Control Permit Board with the following
information, in writing, within five (5) days of becoming aware of such conditions:

a. A description of the discharge and cause of noncompliance; and

b. The period of noncompliance, including exact dates and times; or if not
corrected. the anticipated timo the noncompliance is expected to' continue, .
and steps being taken to reduce, eliminate and prevent recurrence of the
noncomplying discharge.

3. Facilities Operation

The permittee shall at all times maintain in good working order and operate
as efficiently as possible all treatment or control facilities or systems installed
or used by the permittee to achieve compliance with the terms and conditions

,

of this permit.

' 4. Adverse Impact

The permittee shall take all reasonable steps to minimize any adverst mpact
to State. waters resulting from noncompliance with any effluent linnations
specified in this permit, including such accelerated or addithnal monitoring
as necessary to determine the nature and impact of the noncomplying dis-
charge.

5. Bypassing

Any diversion from or bypass of wastewater collection and treatment facilities
is prohibited, except (1) where unavoidable to prevent loss of life or severe

I-4
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property damage, or (ii) where excessive storm drainage or runoft would damage
any facilities necessary for compliance with the effuent limitations and prohibi-
tions of this permit. The permittee shall notify the Mississippi Air and Water
Pollution Control Permit Board in writing of each such diversion or bypass within
.72 nours of the diversion or bypass and shall submit a plan to prevent recurrence
of the bypass diversion within 30 days of the date of the incident.

6. Removed Substances

Solids, sludges, filter backwash, or other pollutants removed in the course
of treatment or control of wastewaters shall be disposed of in a manner such
as to prevent any pollutant from such materials from entering State waters.

7. Power Failures

in order to maintain compliance with the effluent limitations and prohibsons
of this permit, the permittee shall either:

a. In accordance with the Schedule of Compliance contained in Part I, provide
un alternate power source sufficient to operate the wastewater collection
and treatment Incilities:

or, if such alternate power source is not in existence, and no date for its
implementation appears in Part 1,

b. Provide a method whereby the effluent limitations contained in Part I shall
be met upon the reCuction, loss, or failure of the primary source of power
to the wastewater collection and treatment facilities.

13. RESPONSIBILITIES

1. Right of Entry

The permittee shall a!!ow the Mississippi Air and Water Pollution Control
Commission and the Regional Administrator of the U. S. Environmental Pro-
tection Agency andfor their authorized representatives, upon the presentation
of credentials:

a. To enter upon the permittee's premises where an effluent source is located
or in which any records are required to be kept under the terms and con-
ditions of this pern.it, an:4

b. At reasonable times to have access to and copy any records required to
be kept under the terms and condiuons of this permit; to inspect any moni-
toring equipment or monitoring method required in this permit; and to
sampic any discharge of pollutants.

2. Transfer of Ownership or Control

In the event of any change in control or ownership of facilities from which

A-18
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the authorized discharges emanate, the permittee shall notify the succeeding owner
or controller of the existence of this permit by letter, a copy of which shall be for-
warded to the Mississippi Air and Water Pollution Control Permit Board.4

3. Availability of Records

Except for data determined to be confidential under the Mississippi Air and
Water Pollution Control Law, all reports prepared in accordance with the,

terms of this permit shall be available for public inspection at the office of
the Mississippi Air and Water Pollution Control Commission.

4. Penmt Modification

After notice and opportunity for a hearing, this permit may be modified, sus-
pended, or revoked in whole or in.part during its term for cause including.
but not limited to:4

a. Violation of any terms or conditions of this permit;
~

b. Obtaining this permit by misrepresentation or failure to disclose fully all
relevant facts; or

c. A change in any condition that required either a temporary or permanent i

reduction or elimination of the authorized discharge.

5. Toxic Pollutants,

Notwithstanding Part II, B-4 above, if a toxic effluent standard or prohibition.

(including any schedule of compliance specified in such effluent standard or
prohibition) is established under Section 307(a) of the Federal Water Pollution
Control Act for a toxic pollutant which is present in the discharge and such
standard or prohibition is more stringent than any limitation for such pollutant

,

in this permit, this permit shall be revised or modified in accordance with the,

toxic effluent standard or prohibition and the permittee so notified.

6. Civil and Criminal Liability.

Except as provided in permit conditions on " Bypassing"(Part II, A-5), nothing
- in this permit shall be construed to relieve the permittee from civil or criminal

penalties for noncompliance.

7. Oil and liazardous Substance Liability

Nothing in this permit shall be construed to preclude the institution of any
legal' action or relieve the permittee from any responsibilities, liabilitics, or
penalties to which the permittee is or may be subject under Section 311 of the
Federal Water Pollution Control Act and applicabic provisions of the Mississippi
Air and Water l'ollution Control Law pertaining to spills of oil and hazardous
materials.

I- 5

.
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8. Property Rights

The issuance of this permit does not convey any property rights in either real
or personal property, or any exclusive privileges, nor does it authorize any
injury to private property or any invasion of personal rights, nor any infringe-
ment of Federal, State, or local laws or regulations..

9. Severability -

The provisions of this permit are severabic, and if any provision of this permit,
or the application of any provision of this permit to any circumstance, is held
invalid, the application of such provision to other circumstance, and the re-
mainder of this permit, shall not be affected thereby.

10. Expiration of Permit

Permittee shall not discharge after the expiration date. In order to receive
authorization to discharge beyond the expiration date, the permittee shall
submit such information, forms, and fees as are required by the agency au-
thorized to issue permits no later than 180 days prior to the expiration date.

.

A

:

.
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PART III

A. OTHER REQUIRQC:TS

a. This permit shall be modified, or alternatively, revoked and reissued,

to comply with any app,11 cable effluent standard or limitation issued
or approved under tections 301(b) (2) (C), and (D), 304 (b) (2) , and
307 (a) (2) of the Clean Water Act, if the effluent standard or limitation

*

so issued or approved:

(1) Contains different conditions or is otherwise more
stringent than a.y effluent limitation in the permit or

(2) Controls any pollutant not limited in the permit.

The permit as modified or reissued under this paragraph shall also
contain any other requirements of the Act then applicable.

b. If the permittee, after monitoring for at least 12 months, determines
that he is consistently meeting the effluent limits contained herein,
the permittee may request of the Permit Board that the monitoring
requirements be reduced to a lesser frequency or be climinated.

c. There shall be no discharge of polychlorinated biphenyl compounds
such as those commonly used for transformer fluid. In the event
that PCB containing equipment is used on site, administrative procedures
shall be instituted to (1) maintain a detailed inventory of PCB
use, (2) assure engineering design and construction to preclude
release of PCB's to the environment, and (3) effectively detect
the loss of PCB's from equipment. Detail of such procedures shall be
submitted within sixty (60) days following the effective date of this
permit.

d. Blowdown shall contain no detectable amount of materials added for corrosion
inhibition including, but not limited to, zinc, chromium and phosphorus.
The company shall' notify the Permit Board in writing not later than sixty (60)
days prior to instituting use of any additional biocido or chemical used in
, cooling systems, other than chlorine, which may be toxic to aquatic life other
than those previously reported to the Environmental Protection Agency. Such
notification shall include:

1. name and general composition of biocide or chemical,
~

2. 96-hour median toleranco limit data for organisms
representative of the biota of the waterway into
which the discharge shall occur,

3. quantitics to be used,
4. frequencies of use,
5. proposed dischargo concentrations, and
6. EPA registration number, if applicable.

A-21
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<

OIHER REQUIREMENTS (Continued)

e. Discharge of blowdown from the cooling system shall be limited co the
minimum discharge of recirculating water necessary for the purpose of
discharging materials contained in the process, the further build-up

. of which would cause concentrations or amounts exceeding limits
! established.by best engineering practice. Discharge temperature shall

not. exceed the lowest temperature of the recirculating cooling water
prior to the addition of make-up. A study of blowdown minimization;

including the minimization of the make-up bypass shall be implemented4

.
by the commercial operation date of Unit;1. A study plan, including

| detailed operational control procedures, shall be submitted for
j approval by the Permit Board no later than 90 days prior to fuel loading.

Annual reports of operations experience shall be submitted starting 15.

'

months af ter commerc.4al cooperation date of Unit 1 and shall include
{ data from Unit 2 when placed in commercial operation.
t

f. The receiving water shall not exceed a maximum water temperature change
of 2.80C (5.00F) relative to the intake temperature, outside a mixing ,

zone which shall not exceed a maximum width of 60 feet from the river !

3 . edge and a maximum length of 6,000 feet dcanstream from the point ef
.

discharge, as measured at a depth of 5 feet. The maximum water temperature
' shall not exceed 32.2 C (900F) outside the same mixing zone, except when
; ambient temperatures approach or exceed this value. Intake water temper-
; ature shall be monitored weekly and reported as required in Part I.C.2.
. - The permittee shall monitor the Mississippi River within and surrounding

the mixing area to document confcuance with the thermal requirements
of this paragraph. - Such monitoring shall be conducted semiannually

| (once in winter and once in summer) during substantially full power
j production and shall be submitted to the Permit Board as required in
{_ Part I.C.2 of this petuit.

3, Oc312s of may and all routine liquid effluent and water quality monitoring
reports submitted to the Nuclear Regulatory Commission (NRC) shall be
simultaneously submitted to the Mississippi Air and Water Pollution Control
Permit Board and EPA. Copies of all routine and non-routine reports
submitted to the Permit Board and EPA shall also be submitted to the NRC.

h. Discharge of uncontaminated wastes including fire protection water,
condensate from sir . conditioning equipment, cooling' tower make-up
bypasses, and ' yard drains to the yard drainage system is permitted
without limitation or monitoring requirements.

1. A study shall be instituted to evaluate practicable methods to; reduce
total residual chlorine levels, including. Luc not limited toL(1)
minimization of chlorine addition commensurate with control requiresents
and '(2) discontinuation of blowdown during chlorination and subsequent

~

periods of high concentration. Results of this study including facilities
and/or methods proposed to reduce total chlorine residual shall be
submitted no'later than 15 months after the start-up dates of Units 1
and 2 respectively.

A-22
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APPENDIX B

NEPA POPULATION-DOSE ASSESSMENT

Population-dose commitments are calculated for all individuals living within
80 km (50 mi) of the Grand Gulf Nuclear Station employing the same models used
for individual doses (see Regulatory Guide 1.109, Revision 1)1, for the purpose
of meeting the "as low as reasonably achievable" (ALARA) requirements of 10
CFR, Part 50, Appendix I.2 In addition, dose commitments to the population
residing beyond the 80-km (50-mi) region associated with the export of food
crops produced within the 80-km (50-ni) re0 on and with the atmospheric andi
hydrospheric transport of the more mobile effluent species--such as noble gases,
tritium, and carbon-14--are taken into consideration for the purpose of meeting
the requirements of the National Environmental Policy Act, 1969 (NEPA). This
appendix describes the methods used to make these NEPA population dose
estimates.

\

1. Iodines and Particulates Released to the Atr.osphere.

Effluent nuclides in this category deposit on the ground as the effluent moves
downwind; thus, the concentration of these nuclides remaining in the plume is
continuously being reduced. Within 30 km (50 mi) of ti:e facility, the deposi-
tion model in Regulatory Guide 1.111, Revision 1,3 is used in conjunction with
the dose models in Reguiatory Guide 1.109, Revision 1. Site-specific > dita
concerning production and consumption of foods within 80 km (50 mi) of the
reactor are used. For estimates of population doses beyond 80 km (50 mi), it
is assumed that excess food not consumed within the 80-km area will be consumed
by the population beyond 80 km. It is further assumed that none, or very few,

of the particulates released from the facility will be transported beyond the
80-km (50-mi) distance; thus th'y will make no contribution to the population
dose outside the 80-km (50-mi) region. This assump' tion was tested and found
to be reasonable for the Grand Gulf Station.

2. NobleGases, Carbon-14,andTritiumReleahedtotheAtmosph_ere

I For locations within 80 km (50 mi) of the react'or facility, exposures to these -

effluents are calculated with a constant mean wind-direction model according' ,

to the guidance provided in Regula' tory Guide 1.111,'Rnision 1,'and the dose
models described in Regulatory Guide.1.109, Revision'1. For estimating the, f

7 dose commitment from these radionud! des to the U.S.1 population residing beyold!
'

the 80-km (50-mi) region, two dispersion regimes are considered.; These are
refe" red to as the first pass -Gispersion regime and the world-wic'e ' dispersion

'

regime. The model for the first-pose <iispersion regime estimates the dose L ( -

commitment to the population from the radioactive plume as it leaves the facility -

and drifts across the continental U.S. to the northeastern corner of the U.S.
The model for the world-wide dispersion regime estimates,the dose commitment ,

to the U.S. population after the released radionuclides mix uniformly in the
world's atmosphere or oceans.

,
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a. First-Pass Dispersion

For estimating the dose commitment to the U.S. population residing beyond the
80-km (50-mi) region due to the first pass of radioactive pollutants, it is
assumed that the pollutants disperse in the lateral and vertical directions
along the plume path. The direction of movement of the plume is assumed to be
from the facility toward the northeast corner of the U.S. The extent of vertical
dispersion is assumed to be limited by the ground plane and the stable atmos-
pheH e 'ayer aloft, the height of which determines the mixing depth. The shape |
of such a plume geometry can be visualized as a right cylindrical wedge whose !

height is equal to the mixing depth. Under the assumption of constant population !

density, the population doss associated with such a plume geometry is independent I

of the extent of lateral dispersion, and is only dependent upon the mixing depth
and other nongeometrical related factors.4 The mixing depth is estimated to
be 1000 m, and a uniform population density of 62 persons /km2 is assumed along
the plume path, with an average plume transport velocity of 2 m/s. ,

The total-body population dose commitment from the first pass of radioactive
effluents is due principally to external exposure from gamma emitting noble
gases, and te internal exposure from inhalation of air containing tritium and
from ingestioni of food containing carbon-14 and tritium.

b. World-Wide Dispersion

For estimating the dose comitment to the U.S. population after the first pass,
world-wide dispersion is assumes' Nondepositing radionuclides with half-lives
greater than 1 year are considered. Noble gases and carbon-14 are assumed to
mix uniformly in the world's atmosphere (3.8 x 1018 m ), and radioactive decay3

is taken into consideration. The world-wide dispersion model estimates the
dctivity of each nuclide at the end of a 15 yr release period (midpoint of
reactor life) and estimates the annual population dose commitment at that point
in time, taking into consideration radioactive decay. The total-body population
dose commitment from the noble gases is due mainly to external exposure from
gamma-emitting nuclides, while from carbon-14 it is due mainly to internal
exposure from ingestion of food ccntaining carbon-14.

The population dose commitment due to tritium releases is estimated in a manner
similar to that for carbon-14, except that after the first pass, all of the
tritium is assumed to be absorbed by the world's oceans (2.7 x 1018 3m ). The
concentration of tritium in the world's oceans is estimated at the point in
time after 15 yrs of releases have occurred, taking into consideration radio-
active decay; the population dose commitment estimates are based on the
incremental concentration at that point in tirae. The total-body population
dose commitment from tritium is due mainly to int.ernal expcsure from the
consumption of food grown with irrigation water.

3. Liquid Effluents

Population dose commitments due to effluents in the receiving water within 80 km
(50 mi) of the facility are calculated as described in Regulatory Guide 1.109.
It is assumed that no depletion by sedime..tation of the nuclides present in
the receiving water occurs within 80 km (50 mi). The aquatic biota concentrate
radioactivity was assumed in the same manner as for the ALARA maximally exposed
individual evaluation. However, food consumption values appropriate for
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the average, rather than the maximally exposed, individual are used. It is
further assumed that all the sport and commercial fish and shellfish caught
within the 80-km (50-mi) area are eaten by the U.S. population.

Beyond 80 km (50 mi), it is assumed that all the liquid-effluent nuclides except
tritium have deposited en the sediments so that they make no further contribu-
tion to population exposures. The tritium is assumed to mix uniformly in the
hydrosphere and to result in an exposure to the U.S. population in the same
manner as discussed for tritium in gaseous effluents.

4. References

(1) U.S. Nuclear Regulatory Commission, " Regulatory Guide 1.109: Calculation
of Annual Doses to Man from Routine Releases of Reactor Effluents for the
Purpose of Evaluating Compliance with 10 CFR Part 50, A)pendix I,"
Revision 1, October 1977 (available from NRC/GP0 Sales Program and in NRC
public document rooms;.

(2) Title 10 Code of Federal Regulations Part 50, " Domestic Licensing of
Production and Utilization Facilities," January 1980 (available in public
libraries).

(3) U.S. Nuclear Regulatory Commission, " Regulatory Guide 1.111: Mt. hods for
Estimating Atmospheric Transport and Dispersion of Gaseous Efflue?ts in
Routine Releases from Light-Water Reactors," Revision 1, July 1977
(available from NRC/GPO Sales Program and in public document rooms).

(4) K. F. Eckerman and others, " User's Guide to GASPAR Code," USNRC Report
NUREG-0597, Jur.e 1980 (available from NRC/GP0 Sales Program and in NRC
public document rooms).
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APPENDIX C

IMPACT OF THE URANIUM FUEL CYCLE

The following a:;sessment of the environmental impacts of the fuel cycle as
related to the operation of the proposed project is based on the values given
in Table S-3 (Table 5.10) and the NRC staff's analysis of the radiological
impact from radon releases. For the sake of consistency, the analysis of fuel
cycle impacts has been cast in terms of a model 1000-MWe light-water-cooled
reactor (LWR) operating at an annual capacity factor of 80%. In the following
review and evaluation of the environmental impacts of the fuel cycle, the staff's
analysis and conclusions would not be altered if the analysis were to be based
on the net electrical power output of the Grand Gulf Nuclear Station.

1. Land Use

The total annual land requirement for the fuel cycle supporting a model 1000-MWe
LWR is about 460,000 m (113 acres). Approximately 53,000 m2 (13 acres) per2

2year are permanently committed land, and 410,000 m (100 acres) per year are
temporarily committed. (A " temporary" land commitment is a commitment for the
life of the specific fuel cycle plant, e.g., mill, enrichment plant, or
succeeding plants. On abandonment or decomissioning, such land can be used
for any purpose. " Permanent" commitments represent land that may not be released
for use after plant shutdown and/or decommissioning.) Of the 410,000 m per i2

2 2year of temporarily committed land, 320,000 m are undisturbed and 90,000 m
are disturbed. Considering common classes of land use in the United States,*
fuel cycle land use requirements to support the model 1000-MWe LWR do not
represent a significant impact.

2. Water Use

The principal water use requirement for the fuel cycle supporting a model
1000-MWe LWR is that required to remove waste heat from the power stations
supplying electrical ene.gy to the enrichment step of this cycle. Of the total

3
| annual requirement of 43 x 106 ma (11.4 x 108 gal), about 42 x 108 m are
i required for this purpose, assuming that these plants use once-through cooling.

Other water uses involve the discharge to air (e.g., evaporation losses in
process cooling) of about 0.6 x 100 m (16 x 107 gal) per year and water3

3discharged to the ground (e.g., mine drainage) of about 0.5 x 106 m per year. ,

On a thermal effluent basis, annual discharges from the nuclear fuel cycle are
about 4% of the model 1000-MWe LWR using once-through cooling. The consumptive ,

per year is about 2% of the model 1000-MWe LWR usingwater use of 0.6 x 108 m3

cooling towers. The maximum consumptive water use (assuming that all plants
supplying e?ectrical energy to the nuclear fuel cycle useu cooling towers) would
be about 6% of the model 1000-MWe LWR using cooling towers. Under this condi-
tion, thermal effluents would be negligible. The staff finds that these

"A coal-fired plant of 1000-MWe capacity using strip-mined coal requires the i

disturbance of about 810,000 m (200 acres) per year for fuel alone.2

1
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combinations of thermal loadings and water consumption are acceptable relative
to the water use and thermal discharges of the Station.

3. Fossil Fuel Consumption

Electrical energy and process heat are required during various phases of the fuel
cycle process. The electrice.1 energy is usually produced by the combustion of
fossil fuel at conventional power plants. Electrical energy associated with the
fuel cycle represents about 5% of the annual electrical power production of the
model 1000-MWe LWR. Process heat is primarily generated by the combustion of
natural gas. This gas consumption, if used to generate electricity, would be less
than 0.3% of the electrical output from the model plant. The staff finds that
the direct and indirect consumptions of electrical energy for fuel cycle opera-
tions are small and acceptable relative to the net power production of the Station.

4. Chemical Effluents

The quantities of chemical, gaseous, and particulate effluents with fuel cycle
processes are given in Table S-3. The principal species are 50 N0 , and thex x
particulates. Judging from data in a Council on Environmental Quality report.*
the NRC staff finds that these emissions constitute an extremely small additional
atmospheric loading in comparison with these emissions from the stationery fuel-
combustion and transportation sectors in the United States, that is, about 0.02%
of the annual national releases for each of these species. The staff believes
such small increaser in releases of these pollutants are acceptable.

Liquid chemical effluents produced in fuel cycle processes are related to fuel
enrichment, fabrication, and reprocessing operations and may be released to
receiving waters. These effluents are usually present in dilute concentrations
such that only small amounts of dilution water are required to reach levels of
concentration that are within established standards. Table S-3 specifies the
flow of dilution water required for specific constituents. Additionally, all
liquid discharges into the navigable waters of the United States from plants
associatedwiththefuelcycleoperationswillbesubjecttorequirementsand
limitations set forth in the NPDES permit.

Tailings solutions and solids are generated during the milling process. These
solutions and solids are not released in quantities sufficient to have a
significant impact on the environment.

5. Radioactive Effluents

Radioactive effluents estimated to be released to the environment from reprocess-
ing and waste management activities and certain other phases of the fuel cycle
process are set forth in Table S-3. Using these data, the staff has calculated
the 100 year involuntary environmental dose commitment * to the U.S. population.

^Ihe environmental dose commitment (EDC) is the integrated population dose for
100 years; that is, it represents the sum of the annual population doses for
a total of 100 years. The population dose varies with time, and it is not
practical to calculate this dose for every year.
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These calculations estimate that the overall involuntary total-body gaseous
dose commitment to the U.S. population from the fuel cycle (excluding reactor
releases and the dose commitment dua to radon-222) would be aproximately
400 person-rems per w ar of operation of the model 1000-MWe La. Based on
Table S-3 values, the additional involuntary total body-dose commitments to
the U.S. population from radioactive liquid effluents due to all fuel cycle
operations other than reactor operation would be approximately 100 person-rems
per year of operation. Thus the estimated involuntary 100 year environmental
dose commitment to the U.S. population from radioactive gaseous and liquid
releases due to these portions of the fuel cycle is a) proximately 500 person-rems
(whole body) per year of operation of the model 1000-iWe LWR.

At this time Table S-3 does not address the radiological impacts associated with
radon-222 releases. Principal radon releases occur during mining and milling
operations and as emissions from mill tailings. The staff has determined that
releases from these operations for each year of operation of the model 1000-MWe
LWR are as given in Table C-1.

The staff has calculated population dose commitments for these sources of

Sec.J,ofNUREG-0002.gGADcomputercodedescribedinAppendixAofChap.IV,radon-222 using the RA
The results of these calculations for mining and

milling activities prior to tailings stabilization are listed in Tabie C-2.

When added to the 500 person-rems total-body dose commitment for the balance
of the fuel cycle, the overall estimated total-body involuntary 100-year environ-
mental dose commitment to the U.S. population from the fuel cycle for the model
1000-MWe LWR is approximately 640 person-rems. Over this period of time, thic
dose is equivalent to 0.00002% of the natural background dose of about 3 billion
person-rems to the U.S. population.*

The staff has considered the health effects associated with the releases of
radon-222, including both the short-term effects of mining and milling, and
active tailings and the potential long-term effects from unreclaimed open pit
mines and stabilized tailings. The staff has assumed that, after completion of
active mining, underground mines will be sealed, returning releases of radon-222
to background levels. For purposes of providing an u)per bound impact assess-
ment, tne staff has assumed that open pit mines will )e unreclaimed and has
calculated that if all ore were produced from open pit mines, releases from
them would be 110 Ci per year per reference reactor year (RRY). However,
because the distribution of uranium ore reserves available by conventional
mining methods is 66.8% underground and 32.2% open pit,a the staff has further
assumed that uranium to fuel LWRs will be produced by conventional mining
methods in these proportions. This means that long-term releases from
unreclaimed open pit mines will be 0.332 x 110 or 37 Ci per year per RRY.

" Based on an annual average natural background individual dose commitment of
100 millirems and a stabilized U.S. population of 300 million.
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Table C-1 Rt on releases for each year of operation
of the model 1000-MWe LWR *

Radon source Quantity released Source

Mining 4060 Ci a

Milling and tailings
(duringactivemining) 780 Ci b

Inactive tailings (prior
to stabilization) 350 Ci b

Stabilized tailings
(several hundred years) I to 10 Ci/ year b

Stabilizedtailings(after
several hundred years) 110 Ci/ year b

,

aR. Wilde, U.S. Nuclear Regulatory Commission transcript of
direct testimony given "In the Matter of Duke Power Company
Company (Perkins Nuclear Station)," Docket No. 50-488,
April 17, 1978.

b
P. Magno, U.S. Nuclear Regulatory Commission transcript of
direct testimony given "In the Matter of Duke Power Company
(Perkins Nuclear Station)," Docket No. 50-448, April 17,
1978.

*After three days of hearings before the Atomic Safety and
LicensingAppealBoard(ASLAB)usingthePerkinsrecordin
a " lead case' a)proach, the ASLAB issued a decision on
May 13,1981 (ALAB-640) on the radon-222 release source
term for the Uranium Fuel Cycle. The decision, among other
matters, produced new source term numbers based on the
record developed at the hearings. These new numbers did
not differ significantly from those in the Perkins record,
which are the values set forth in this Table. PW health
effects relative to radon-222 are still under consideration
before the ASLAB. Because the source term numbers in ALAB-640
do not differ significantly from those in the Perkins record,

! the staff continues to conclude that "both the dose commit-
ments and health effects of the uranium fuel cycle are
insignificant when compared to dose commitments and potential

healtheffectstotheU.S.gop(seepageC-6)ulation resulting from allnatural background sources.
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Table C-2 Estimated 100 year environmental dose commitment
per year of operation of the model 1000-MWe LWR

Dosage (person-rems)
,

Lung (Bronchial
Radon Source Releases (Ci) Total Body Bone epithelium)

Mining 4100 110 2800 2300

Milling and active 1100 29 750 620

tailings
Total 5200 140 3600 2900

Based on the above, the radon released from unreclaimed open pit mines over 100-
and 1000 year periods would be about 3700 Ci and 37,000 C1 per RRY respectively.
The total dose commitments for a 100- to 1000-year period would be as .follows:

Population dose commitments (person-rems)
Total Bone Lung (bronchial

Time span (years) Releases (Ci) body epithelium)

i 100 3,700 96 2,500 2,000
500 19,000 480 13,000 11,000

1,000 37,000 960 25,000 20,000

The above dose commitments represent a worst case situation in that no mitigating
circumstances are assumed. However, state and Federal laws currently require
reclamation of strip and open pit coal mines, and it is very probable that sim-
ilar reclamation will be required for uranium open pit mines. If so, long-term

i

releases from such mines should approach background levels.

For long-term radon releases from stabilized tailings piles, the staff has assumed
that these tailings would emit (per RRY) 1 Ci per year for 100 years, 10 Ci per
year for the next 400 years and 100 Ci per year for periods beyond 500 years.
With these assumptions, the cumulative radon-222 release from stabilized tailings
piles per RRY would be 100 Ci in 100 years, 4090 Ci in 500 years, and 53,800 Ci
in 1000 years.4 The total-body, bone, and bronchial epithelium dose commitments
for these periods are as follows:

Population dose commitments (perso71-rems)
Total Bone Lung (bronchial

Time span (years) Releases (Ci) body epithelium)

100 100 2.6 68 56

500 4,090 110 2,800 2,300
1,000 53,800 1,400 37,000 30,000,
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If risk estimators of 136, 6.9, and 22.2 cancer deaths per million aerson-rems
for total-body, bone and lun exposures, respectively, are used, t1e estimated
risk of cancer mortality re:u ting from mining, milling, and active tailings
emissions of radon-222 is aboat 0.11 cancer fatalities per RRY. When this risk
from radon-222 emissions from stabilized tailings over a 100 year release period
is added, the estimated risk of cancer mortality over a 100 year period is
unchanged. Similarly, a risk of about 1.2 cancer fatalities is estimated over
a 1000 year release period per RRY. When potential radon releases from reclaimed
ant unreclaimed open pit mines are included, the overall risks of radcn induced
cancer fatalities per RRY range as follows: 0.11 to 0.19 fatalities of a 100 year
period, 0.19 to 0.57 fatalities for a 300 year period, and 1.2 to 2.0 fatalities
for a 1000 year period.

To illustrate: a single-model 1000-MWe LWR operating at an 80% capacity factor
for 30 years would be predicted to induce between 3.3 and 5.7 cancer fatalities
in 100 yr, 5.7 and 17 in 500 yr, and 36 and 60 in 1000 yr as a result of releases
of radon-222.

These doses and predicted healtn effects have been compared with 1 ase that
can be expected from natural-background emissions of radon-222. Calculated
using data from the National Council on Radiation Protection (NCRP)5 the
average radon-222 concentration in air in the contiguous United States is

3

about 150 pCi/m , thelium of 450 millirems.which the NCRP estimates will result in an annual dose to
the bronchial epi For a stabilized future U.S.
population of 300 million, this represents a total lung dosa commitment of
135 million person-rems per year. If the same risk estim; ,or of 22.2 lung
cancer fatalities per million person-lung rems used to pri.F t cancer fatalities
for the model 1000 MWe LWR is used
background radon-222 in the air can, estimated lung cancer fatalities alone frombe calculated to be about 3000.per year, or
300,000 to 3,000,000 lung cancer deaths over periods of 100 to 1000 years,
respectively.

In addition to the radon-related potential health effects from the fuel cycle,
other nuclides produced in the cycle, such as carbon-14, will contribute to
population exposures. It is estimated that 0.08 to 0.12 additional cancer
deaths may occur 1er RRY (assuming that no cure or prevention of cancer is ever
developed) over tie next 100 to 1000 years, respectively, from exposures to
these other nuclides.

The latter exposures can also be compared with those from naturally occurring
terrestrial and cosmic-ray sources. These average about 100 millirems. There-
fore, for a stable future population of 300 million persons, the whole-body.

| dose commitment would be about 30 million person-rems per year, or 3 billion
; person rems and 30 billion person rems for periods of 100 and 1000 years respec-

tively. These dose commitments could produce about 400,000 and 4,000,000 cancer
i deaths during the same time periods. From the above analysis, the NRC staff

concludes that both the dose commitments and health effects of the uranium
| fuel cycle are insignificant when compared to dose commitments and pctential

health effects to the U.S. population resulting from all natural background
sources.

i
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6. Radioactive Wastes

The quantities of buried radioactive waste material (low-level, high-level,
and transuranic wastes) are specified in Table S-3. For low-level waste
disposal at land burial facilities, the Commission notes in Table S-3 that
there will be no significant radioactive releases to the environment. The
Commission notes that high-level and transuranic wastes are to be buried at a
Federal repository and that no release to the environment is associated with
such disposal. NUREG-0116,8 which provides background and context for the
high-level and transuranic Table S-3 values established by the Commission,
indicates that these high-level and transuranic wastes will be buried and will
not be released to the biosphere. No radiological environmental impact is
anticipated from such disposal.

7. Occupational Dose

The annual occu)ational dose attributable to all phases of the fuel cycle for
the model 1000-4We LWR is about 200 person-rems. The NRC staff concludes that
this occupational dose will not have a significant environmental impact.

8. Transportation

The transportation dose to workeis and the public is specified in Table S-3.
This dose is small and not considered significant in corcparison to the natural
background dose.

9. Fuel Cycle

The staff's analysis of the uranium fuel cycle did not depend on the selected
fuel cycle (no recycle or uranium only recycle), because the data provided in
Table S-3 include maximum recycle option impact for each element of the fuel
cycle. Thus the staff's conclusions as to acce)tability c7 the environmental
impacts of the fuel cycle are not affected by t1e specific fuel cycle selected.

10. References

Documents marked with one asterisk (*) are available for inspection and co)ying

Those marked with two asterisks (A*1717 H Street, NW, Washington, )C) may be ordered from the Nationalfor a fee in the NRC Public Document Room
20555.
Techinical Information Service (NTIS), Springfield, VA 22161. Those marked
with three asterisks (***) may be ordered from NTIS and/or the NRC/GP0 Sales
Program, Washington, DC 20555. Except as specifically notei, other documents
cited may be obtained through public technical libraries.

(1) Coi 1cil on Environmental q' uality, "The Seventh Annual Report of the Council
on i'ivironmental Quality, September 1976, Figures 11-27 and 11-28,
pages 238-239.**

(2) U.S. Nuclear Regulatory Commission, " Final Generic Environniental Statement
on the Use of Recycle Plutonium in Mixed 0xide Fuel in Light-Water-Cooled
Reactors, USNRC Report NUREG-002, August 1976.***
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APPENDIX 0

EXAMPLES OF SITE-SPECIFIC DOSE ASSESSMENT CALCULATIONS

1. Calculational Approach

As mentioned in the main body of the Final Environmental Statemen+, the
quantities of radioactive material that may be released annually .om the Grand
Gulf Nuclear Station are estimated on the basis of the derwiption of the
radwaste systems in the applicants' ER and FSAR and by using the calculational
model and parameters described in NUREG-0016.1 These estimated effluent release
values along with the applicants' site and environmental data in the ER and in
subsequent answers to NRC staff questions are used in the ca'culation cf
radiation doses and dose commitments.

The models and considerations for environmental pathways that lead to estimates
of radiation doses and dose commitments to individual members of the public
near the plant and of cumulative doses and dose commitments to the entire popula-

discussed'indetailinRegulatoryGuide1.109.besultofplantoperationsare
tion within an 80-km radius of the plant as a

Use of these models with
additional assumptions for environmental pathways that lead to exposure to the
general population outside the 80-km (50-mi) radius are described in Appendix B
of this statement.

The calculations performed by the staff for the potentially contaminated
atmosphere and hydrosphere provide total integrated dose commitments to the
entirepopulationwitlin80-kmoftheStationbasedontheprojectedpopulation
distribution in the year 2000. The dose commitments re) resent the total dose
that would be received over a 50 yr period, following tie intake of radioactivity
for 1 yr under the conditions existing 15 yrs after the station begins operation

,

'

(i.e.,themidpointofstationoperation). Foryoungerpersons,changesin
organ mass and metabolic parameters with age after the initial intake of
radioactivity are accounted for.

2. Dose Commitments from Radioactive Effluent Releases

Radioactive effluents released to the atmosphere and to the hydrosphere from
the Station will result in very small radiation dose commitments to individual
members of the public and to the general population. The NRC staff estimates
of the expected gaseous and particulate releases (listed in Table D-1) and the
expected liquid releases (listed in Table D-8) along with the site meteorological,

! and hydrological considerations (summarized in Tables D-2 and D-9 respectively)
were used to estimate radiation doses and dose commitments.'

Three years of meteorological data were used in the calculation of relative
concentrations of effluents. The data were collected onsite from August 1972
to September 1974, and from January 1976 to December 1976. The long-term
diffusion estimates were made using the procedure described in Regulatory
Guide 1.111, Revision 1.3 Open terrain recirculation factors were used by the
staff in the computer model.

D-1
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a. Radiation Dose Commitments to Individual Members of the Public

As explained in the text, calculations are made for a hypoth'etical individual
member of the public (i.e., the maximally exposed individual) who would be
expected to receive the highest radiation dose from all appropriate pathways.
This method tends to overestimate the doses because assumptions are made that
would be difficult for a real individual to fulfill.

Individual receptor locations and pathway locations considered for the maximally
exposed individual are listed in Table D-3. The estimated dose commitments to
the individual who is subject to maximum exposure at selected offsite locations
from airborne releases of radioiodine and particulates, and waterborne releases
are listed in Tables D-4, D-5, and D-6. The maximum annual beta and garma air
dose and the maximum total body and skin dose to an individual, at the site
boundary, also are pr a nted in Tables 0-4, D-5, and D-6.

The maximally exposed individual is assumed to consume well above average
quantities of tne potentially affected foods and to spend more time at
potentiallyatfectedlocationsthanthgaveragepersonasindicatedinTablesE-4 and E-5 of Regulatory Guide 1.109.

b. Cumulative Dose Commitments to the General Population

Annual radiation dose commitments from airborne and waterborne radioactive
releases from the Grand Gulf Nuclear Station are estimated for two populations
in the year 2000: (1) all members of the celeral public within 80 km (50 mi)
of the station (Table D-5) and (2) the entire U.S. population Table D-7).
Dosecommitmentsbeyond80km(50mi)arebasedontheassumpt(ionsdiscussed
in A)pendix B. For perspective, snnual background radiation doses are given
in t1e tables for both populations.

References

These documents are available from the NRC/GPO Sales Program.

(1) F.P. Cardile and R.R. Bellamy (editors), " Calculations of Radioactive
Materials in Gaseous and Liquid Effluents from Boiling Water Reactors,"
USNRC Report NUREG-0016, Revision 1, January 1979.

(2) U.S. Nuclear Regulatory Commission, Regulatory Guide 1.109, " Calculation
of Annual Doses to Man from Routine Releases of Reactor Effluents for the
Purpose of Evaluating Compliance with 10 CFR Part 50, Appendix I,"
Revision 1, October 1977.

(3) U.S. Nuclear Regulatory Commission, Regulatory Guide 1.111, " Methods for
Estimating Atmospheric Trans3 ort and Dispersion of Gaseous Effluents in
Routine Releases from Light-Water Reactors," Revision 1, July 1977.
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Table D-1 Calculated Releases of Radioactive Materials in Gaseous Effluents
fromGrandGulfUnits1and2(Ci/yrperreactor)

P

Air-Eject Building Ventilation Mechanical
Exhaust Reactor Radwaste lurbine Auxiliary Vacuum Pump.

Nuclides (Contir.uous)(Continuous)(Continuous)(Continuous)(Continuous) (Periodic) Total

Ar-41 c 25 b b b b 25
Kr-83m a a a a a a a.

Kr-85m 92 3 a 68 3 a 170
Kr-85 330 a a a a a 330
Kr-87 a 3 a 130 3 a 140
Kr-88 6 3 a 230 3 a 240
Kr-89 a a a a a a a
Xe-131m 21 a a a a a 214

' Xe-133m a a a a a a a
Xe-133 530 66 10 250 66 2300 3200
Xe-135m a 46 a 650 46 a 740.

Xe-135 a 34 45 630 34 350 1100
Xe-137 a a a a a a a
Xe-138 a 7 a 1400 7 a 1400

Total Noble Gases 7400

Cr-51 b b b 0.013 b b 0.013
Mn-54 b b 0.0003 0.0006 0.003 b 0.0039
Fe-59 b b 0.0002 0.0005 0.0004 b 0.0011
Co-58 b b 0.00005 0.0006 0.0006 b 0.0013
Co-60 b b 0.0009 0.002 0.01 b 0.013'

Zn-65 b b b 0.0002 0.002 b 0.0022
Sr-89 b b b 0.006 0.0001 b 0.0061
Sr-90 b b 0.000003 0.00002 0.00001 b 0.00003
Zr-9:i b b b 0.0001 0.0004- b 0.0005
Sb-124 b b b 0.0003 0.0002 b 0.0005
Cs-134 b b 0.00005 0.0003 0.004 b 0.0044
Cs-136 b b 0.00001 0.00005 0.0003 b 0.0004
Cs-137 b b 0.00009 0.0006 0.0055 b 0.0063
Ba-140 b b b 0.011 0.0004 b 0.011

- Ce-141 b b 0.00003 0.0006 0.0001 b 0.0007

Total Particulates 0.064

I-131 a 0.017 0.05 0.19 0'.17 0.03 ~0.46
I-133 a 0.068 0.18 0.76 0.68- a 1.7
H-3 b - - - - - 79.
C-14 8.0 1.5 a a a a 9.5

aless 'than 1.0 Ci/yr per reactor for noble gases and carbon-14; less than 10 4 Ci/yr per
reactor for iodine.

b less than 1% of total for this nuclide.

0-3.

. --



Table D-2 Summary of Atmospheric Dispersion Factors (x/Q) and Relative
Deposition Values for Mcximum Site Boundary and Receptor Locations
Near the Grand Gulf Nuclear Station *

Relative
Location X/Q (sec/m ) Deposition (m 2)8

Site boundary
(WSW 1.07 mi) 1.45x10 5 1.43x10 8

Nearest ** residence
and garden

(NNE 1.5 mi) 8.65x10-1 3.66x10 9

Nearest milk cow
(E 5.0 mi) 4.38x10 8 1.57x10 10

Nearest meat animal
(SW 0.9 mi) 1.15x10 5 1.55x10 8

*The values presented in this table are corrected for radioactive decay and
cloud depletion from deposition,"where appropriate, in accordance with
Regulatory Guide 1.111, Rev. 1, Methods for Estimating Atomospheric
Transport and Dispersion of Gaseous Effluents in Routine Releases from Light
Water Reactors," July 1977.8

**" Nearest" refers to that type of location where the highest radiation dose
is expected to occur from all appropriate pathways.

Table D-3 Nearest Pathway Locations Used for Maxinum Individual Dose
Commitments for the Grand Gulf Nuclear Station

Location Sector Distance (mi)

Site boundary * WSW 1.07
Residence and garden ** NNE 1. 5
Milk cow E 5.0
Meat animal SW 0.9

* Beta and gamma air doses, total body doses, and skin doses from noble gases-
are determined at site boundaries.

** Dose pathways including inhalation of atmospheric radioactivity,ity are
exposure

to deposited radionuclides, and submersion in gaseous radioact1v
evaluated at residences.
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Table D-4 ' Annual Dose Commitments to a Maximally Ex)osed Individual
Near the Grand Gulf Nuclear Station, per teactor

LOCATION PATHWAY DOSES (mrem /yr per unit)

Noble Gases in Gaseous Effluents

Total Body Skin Gamma Air Dose Beta Air Dose
(arad/yrper (mrad /yrper.

unit) unit)

Nearestgite Direct radiation
boundary from plume 2.10 4.82 3.22 4.09
(WSW 1.7 km)

b
Iodine and Particulates in Gaseous Effluents

Total Body Organ'

e

0.07(T)
0.18(C)(thyroid)Nearest site Ground deposit 0.18

(T) 6.8 (C) (thyroid)boundary Inhalation
(WSW1.7km)

Nearest garden Ground deposit 0.045 0.045 roid
and residence Inhalation 0.004 0.41 roid
(NNE 2.4 km) Vegetable consumption 0.24 1.2 roid

Nearest milk Ground deposit 0.002 0.002 I thyroid
cow Inhalation 0.0002 0.019 I thyroid
(E 8.1 km) Vegetable consu'nption 0.014 -

_
Cow milk consumption 0.007 (C 0.97 (I)(thyroid).

Nearest meat Meat consumption 0.43(C) 2.1(C)(bone)
aniinal
(SW 1.5 km)

LiquidEffluents(Adults)

Total Body Organ
Discharge Water
point ingestion 0.005 0.36 (thyroid)

Fish-
Consumption 0.091 0.15(thyroid)

a" Nearest" refers to that site boundary location where the highest radiation doses as a
result of gaseous effluerts have been estimated to occur.

bDoses are for the age group which results in the highest dose: T= teen,-C= child, I= infant.

c" Nearest" refers to the lccation where the highest radiation dose to an individual from
all applicable pathways has been estimated.
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Table D-5 Calculated 10 CFR Part 50 A)pendix I Dose Commitments to a Maximally
Exposed Individual and to tie Population from Operation of the Grand
Gulf Nuclear Station, per Reactor

.

Annual Dose per Reactor Unit
_

Individual

Appendix I Calculated
aDesignObjectives Doses

Liquid effluents

Dose to total body from all patFways 3 mrem 0.1 mrem
Dose to any organ from a'! p<thways 10 mrem 0.5 mrem

.

(thyroid,
adults)

Noble gas effluents (at sitc boundary)
Gamma dose in air 10 mr=J 3.2 mrad
Beta dose in air 20 mrad 4.1 mrad
Dose to total body of an individual 5 mrem 2.1 mrem
Dose to skin of an individual 15 mrem 4.8 mrem

bRadiciodines and particulates
Dose to any organ from all pathways 15 mrem 7.0 mrem

(thyroid)

Pcpulation Within 80 km

Total Body Thyroid

(person-rem)

cNatural-background radiation 29,000. -

Liquid effluents <0.01 <0.01
Noble gas effluents 0.26 0.26
Radioiodine and particulates 1.09 6.62

Design Objectives from Sections II.A, II.8, II.C, and II.D of Appendix 1, 10 CFRa

Part 50 consider doses to maximum individual and population per' reactor unit.
bCarbon-14 and tritium have been added to this category.
C" Natural Radiation Exposure in the United States," U.S. Environmental Protection

ORP-SID-72-1, June 1972; using the average background dose for Mississippi
Agency,isiana of 84 mrem /yr, and year-2000 projected population of 340,000.and Lou

D-6
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Table D-6 CalculatedRM-50-2DoseCommitmentstoaMaximallyExposedIndjvidual
from Operation of the Grand Gulf Nuclear Station Units 1 and 2

Annual Dose per Site

RM-50-2 bDesignObjectives Calculated Doses

Liquid effluents
Dose to total body or any organ from
all pathways i vera 1.0 mrem

release estimate, excluding
Activity-(Ci)tritium 10 0.7

Noblegaseffluents(atsiteboundary)
Gamma dose in air 10 mrad 6.4 mrad
Beta dose in air '20 mrad 8.2 mrad
Dose to total body of an individual 5 mrem 4.2 mrem

Radioiodine and particulatesc
Dose to any organ from all pathways 15 mrem 14.0 mrem (thyroid)
I-131 activity release (Ci) 2 0.9

aAn optional method of demonstrating compliance with the cost-benefit Section (11.0).

of Appendix I to 10 CFR Part 50.
bAnnex to Appendix I to 10 CFR Par; 50.
CCarbon-14 and tritium have been added to this category. ,

r
Table D~7 Annual Total Body Population Dose

Commitments, Year 2000(bothunits)

U.S. Population Dose
Category Commitment, person-rem /yr

aNatural background radiation 26,000,000

Grand Gulf Nuclear Station Units 1 and 2 (combined) operation
-

Plant workers 3,300

General public: b <0.01Liouid effluents
Gaseous effluents 82 .

Transportation of fuel and was'.e 6
-

,

UsingtheaverageU.S.backgrounddose(100vem/yr)andyear
~

a

2000 projected U.S. population from "Populat. ion Estimates and
Projections," Series II,-0.S. Department of Commerce, Bureau of
the Census, Series P-25, No.'541, February 1975. '

b80-km (50-mile) population dose.
,
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Table D-8 Calculated Release of Radioactive Materials in Liquid
Effluents from Grand Gulf Nuclear Station Units 1 and 2

Nuclide Ci/yr/ reactor * Nuclide Ci/yr/ reactor
|

Corrosion and Activation Products Fission products (cont'd)

Na-24 0.013 Ru-103 0.00006
P-32 0.00055 Rh-103m 0.00006

Cr-51 0.015 Tc-104 0.00012
Mn-54 0.0002 Ru-105 0.001
Mn-56 0.012 Rh-105m 0.001
Fe-55 0,0034 Rh-105 0.0004
Fe-59 0.00009 Te-129m 0.00012
Co-58 0.00065 Te-129 0.00008
Co-60 0.0014 Te-131m 0.00019
Cu-64 0.039 Te-131 0.00003
Ni-65 0.00007 I-131 0.12
Zn-65 0.00068 Te-132 0.00002
Zn-69m 0.0027 I-132 0.0061
Zn-69 0.0029 I-133 0.033
W-187 0.00052 I-134 0.0025

Np-239 0.015 Cs-134 0.0028
I-135 0.016

Fission Products Cs-136 0.0018
Cs-137 0.0065, ,

Br-83 0.00065 Bc-137m 0.006
Br-84 0.00005 Cs-138 0.0052
Rb-89 0.00019 Ba-139 0.00087
Sr-89 0.00032 Ba-140 0.0011
Sr-90 0.00002 La-140 0.00031
Sr-91 0.0043 Ba-141 0.00002

Y-91m 0.0027 La-141 0.00034
Y-91 0.00018 Ce-141 0.0001

Sr-92 0.0026 La-142 0.00061
Y-92 0.006 Ce-143 0.00006
Y-93 0.0045 Pr-143 0.00011

Zr-95 0.00002 All Others 0.00009
Nb-95 0.00002 Total (except H-3) 0.36
Nb-98 0.00013 H-3 21
Mo-99 0.0045
Tc-99m 0.017
Tc-101 0.00004

"Nuclides whose reler.se rates are less than 10.s C1/yr per reactor are not
listed individually but are included in "all others."

,
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Table D-9 Summary of Hydrologic Transport and Dispersion for ,
Liquid Releases from the Grand Gulf Nuclear Station

Transit Time Dilution
Location (hours) Factor

ALARA Calculations
Sport fishing (discharge) 0.1 10.
Drinking water (discharge) 0.1 10.

Population Dose Calculations
Commercial fishing

(Mississippi River) 9.1 8600
Irrigation 9.1 8600

"See Regulatory Guide 1.113. " Estimating Aquatic Dispersion of
Effluents from Accidental and Routine Reactor Releases for the
Purpose of Implementing Appendix I," April 1977.

,

i
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APPENDIX E

HISTORIC AND ARCHEOLOGICAL SITES

Since the publication cf the CP-FES, a cultural resources survey of the
R Braswell Transmission Line Route was conducted by Mississippi Power and
Li ht Company. The report was reviewed by the State Historic Preservation Office
(S P0) of the State of Mississippi Delartment of Archives and History and the
U.S. Nuclear Regulatory Commission, w1o are in agreement that no cultural sites
eligible for listing in the National Register of Historic Places will be affected.
(See the atcached letters from Paul Newsom, Environmental Coordinator of Missis-
sippi, Department of Archives and History, to Mr. Larry McKay, Mississippi
Power and Light Company, dated September 10, 1980, and to Mr. Frank Miraglia,
Division of Licensing, U.S. Nuclear Regulatory Commission, dated January 12, j

1981.)
.

Attached also is a letter from the U.S. Department of Interict, dated September 6,
1976, recalling an earlier request (June 21,1973) for SHP0's comments on archeo-
logical sites and the Callendar House. The SHP0 ct, snents were provided in the

1973 letter from James Stone to Ms. Myra Harrison Advisory
attached June 27,ic Preservation. TheU.S.NuclearRegulatoryCommissionconcursCouncil oc Histor,

with the SI'P0 judgement concerning the Callendar House.

I

,

i

l

.

b
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f, \ll'JTb.\) DEPARTMENT OF ARCHIVES AND HISTGRY

/'
. STATE OF MIS $155fPPI

\ ' ~A) |
.

f P. O GOX 571

yR JACKSON, MIS $lS$1PPi 37205WR STEES
W,ulA. r. w,-3 ts.*'" kptember 10 19808JOHN M. StTTraswCRTM
ARCH DALevas%E lil
FaAmn E. EvtacTT. Ja
Mes MITCMcLL ROSINSON
E.Tu. n.
EvtRETTE TauLT
TMOesas H, WATueNs

5Maurv000 W. West

Etern? R. MtLLsAmo
DentCTOR

Mr. Iarry htKay
Mississippi Power 4 Light
P.O. Box 1640
Jackson, MS 39205

Re: Ray Braswell Transmission Line Route

Dear Mr. McKay:
i

We have reviewed the archaeological survey report of John W. O' Hear
on the above mentioned project.

No cultural sites eligible for listing on the National Register of
Historic Places will be affected. We, therefore, have no further
reservations regarding this undertaking.

If further clarification is needed, please let us know.

Sincerely,

ELBERT R. HILLIARD
S e istor' Preservation Officer

,

hV
By: Paul ' wsom

Eavironmental Coordinatori

PN/1d
.

9
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O DEPARTMENT OF AMCHIVES AND HISTORY
STATE OF MISSIS $tPPI

P. O. SOX $71

JACKSON, MIS $1351PP139205
poAmo of Tauststs

mum a ==run. nassiosar January 12, 1981
m m. -
amen oaumnu in

man e oeceu.
enaan s. sveisvr a
w=narenen noemeo=
esfuesaatu
EYW ETTErayLT
eneawooo w. wies
e,senta.anuaae

o aecrom

Mr. Trank J. Mirt. glia
Chief, Licensing Branch f3
Di.ision of Licensing
United States Nuclear Regulatory Commission
Washington, D. C. 20555

Re: Ray Braswell Transmission Line Route, Warren and ClaiborT * .: unties ,
Mississippi

Dear Mr. Miraglia:

We have reviewed the archaeological survey report of John W. O' Hear
on the above mentioned project.

No cultural sites eligible for listing on the National Register of
Historic Places will be affected. Ue, therefore, have no further
reservations regarding this undertaking.

If further clarification is needed, please let us know.

Sincerely,

!
! ELBERT R. HILLIARD

State Historic Preservation Officert

| - 1

|
- v'

| |,f.i.. , :.Wtl C.oO y
'

! By: Paul -Newsom
Al Interagency Coordinator

/ OPN/1d

N L 5.
/7, p1:2 3 .<: /o
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iW % United States Department of the Interior

:p
, - *Q, ,5 /

IIERITAGE CONSERVATION AND RECREATION SERVICE.

% / WA5111NGTON. D. C. 20240

)m acatv ncrs9 ro:

ER-78/652 l

SEP 6 1973

Director
Division of Site Safety and

Environmental Analysis
Nuclear Regulatory Cotanission
Washington, DC 20555

Dear Sir:

This is in response to a request for our Servica s comunents on the Finali

Environmental Report (operating stage) for Grand Gulf Nuclear Stations,
Units.1 and 2. Clairborne County, Mississippi [50-416 and 417]. We have
reviewed the operating stage report in light of our' Service's area of'

;

cultural and recreational interests and provide the following comments.

It is a pleasure for us to note the interest that Mississippi Power and
Light Company (MPL) has displayed in providing for multiple use of their
lands for recreational purposes during the plant. operating stages. The ,

provisions for continued ~ sport fishing in Hamilton and Gin Lakes and I

limited bow hunting of deer should not interfere with plant operations
and are excellent examples of multiple purpose management that will
provida public relations returns to MPL.

On June 21, 1973, the Department of the Interior's cotunents, paragraph-!., i

suggested that the final statement contain a copy of the State Historic
,

| Preservation Officer's (SHPO) comments and indicate whether or not any
i of the sites identified will be or have besa nominated for the National ,

( Register of Historic Sites. We have not seen the SHPO's comments and
'

therefore feel that compliance with Section 106 procedures has fallen ,

short of completion as we will explain.
,

In connection with the Callendar House. page 2.6-1, fourth paragraph, it
L is stated that the SHPO has no intention ' nominating this antebellum

farmhouse to the National Register and that T L should be allowed to

! ' I

fw

,

EA

- . - _ . - . - . - - . - . - - - _ - - . . . _ _ . - - . - - - - - - ~ - - - - _ - - _
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.

I

make the decisions regarding this house. This is a breakdown in Section 106;

procedures which -clearly point out that such responsibilities lie with1

1 the Federal agency. In this case, the Advisory Council on Historie

| Preservation has had no opportunity to comment. We suggest that the
Consnission follow through with the appropriate Federal actions to comply
with Section 106 sad Executive Order 11593.

t

! We appreciate the opportunity to comment on the final environmental-
report.

,

Sincerely yours, ,

,

h J
$( is elaporte.

9' Director
'

!
cc: Mississippi Power and+

Light Company
4

^
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June 27, 1973 i -

;-, i
,

! .sN. l'
'

g
a N ;?'

s 5

Ms. Myra liarrison d ,
t ,

Acting Compliance Officer . ,3 i, s
*- '

, g
Advisory Council on Historic Preservation't ''

s''

Washington, D. C. 20240 s
s ;_ rs

Dc.ir Ms. Ilarrison: -
,

Your letter of May, 11, 1973, to Mr. l$anielR.HulleroftheAEC. t( - +

has come to mf attention. Do pardon the long dolay in respondinp
to it; I just returned yesterday from an @xtended(vacation.
Charlotte Capers, Acting Director of the Hississippi Department

~

.

of Archives and llistory and llistoric Preservation Officer for
'

-

the State of Mis'sissippi, has asked me to outline our position 1 |z f
'

on the Grand Gulf. mound , the Grand Gth f town ruins , an'd the ;<
,

V ' y l' ' 0Callendar !!ouse. :s,
\

t

The Callendar !!ouse is an antebelluia farta house constructed ca.
1855. It has little historic or archftectural significance, V,: c '

and this department has no ' intention o'f nominating it to The ,10 >

\National lie 21 ster of Historic Places.e It is not on the M 0 acre
tract that the MissTssippi % wEr and L5yht Company is* going't'o *; J -[ (-transfer to the Grand Gulf Mili~ tar r3t. ate Park. It is presently

,

vacant. The off,1cial position takdn b'y this department regarding /u (the Callendar House is that Mississippi Fover ani! Likht should '

be allowed to make the decisions regardini it? In all p;robability,
it will eventually be torn dpwn. Is haire enef osed a photograph
of the Callendar llousexfor yo'ur inspection. V, i i- '

h(ca J 150 A.D.)
h 1'

'

,

i The Grand Gulf Mound was a very fipe Marksvil'le '

*

burial mound. When an archaeologi. cal survey teembnder my
direction located-this mound in June ,1972, ha?ffof it had been
cut downiby a bulldozer. Mrs. Dorts Nelson, th *pwner of the

Lthat time, intended to ' destroy the rest of the mound.property at
At my request, Mississippi Powe,r'and I.ight speeded up the pu
chase of this property in order to preserve the remaining po,r-

,
4

r-

tion of the mound. In addition, also at my request, they erected
a costly cyclone . fence around the sit.e, , cleared th'e vegetation
from it, and then covered the mound with plastic sheeting to
prevent erosion. After further inve,stigatien, ap haeologists j
from this department determ'ined that s the Mrpd Gulf Hrind was

-~s ,*> '%
, ,

% . f
vp \( ( ~ n' !

ss'' -
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Ms. Myra llarrison
June 27, 1973
Pata #2

indeed an unusual and significant site. . When I told Mississippi
Power and Light officials of this site's value, they cheerfully
granted this department approximately $8,000 to fund an excava-
tion of the mound. Mr. Byron Inmon and Samuel 0. Brookes,
Archaeologists with this department, performed the excavation
work in the winter of 1972-1973 under my direction, I pr;sently
have the rough draft of the technical study entitled Archaeology
of the Grand Gulf Mound on my desk. It will be published by
TEis department as soon as we receive the radiocarbon dating
data from the University of Georgia. This department is extremely
pleased with the way Mississippi Power and Light responded to
our requests regarding the Grand Gulf Mound.

We have no intention of nominating the Grand Gulf Mound to the
National Register of Ilistoric Places for the obvious reason that
it no longer exis'ts! As you Know, an archaeological excavation
such as the one carried out by this department effectively dos-
troys a site, but, at the same time, this procedure also retrives
all of the availabic scientific data and artifacts. I have en-
closed the cover of the Mississippi Power and Light Company 1972
Annual Report which shows archaeologlsts from this department in

^

an early stage of the excavation, cleaning the lateral face
where the bulldozer cut through the mound. I have not enclosed.
a photograph of the mound in its present condition because,
as I stated above, it no longer exists. The mound site is not
on the 150 acre tract that Mississippi Power and Light ir going
to transfer to the Grand Gulf State Park.

The ruins of the old town of Grand Gulf are located on the 150
acre tract that will he transferred to ti2~ park. This depa.t-
ment is interested in preserving this particular site as a pos-
sible site for future investigations in the field of historic
archaeology. The site could possibly qualify for National
Register status.(local significance) but this department has no
intentions of nominating it. When the site is transferred to
the Grand Gulf Military State Park it will be protected under
the provisions of the 1970 Mississippi Antiquities Law. This pro-
tection, which is automatically extended to all state property of
historic significance, is in our opinion more comprehensive and-
offective than that afforded by inclusion in The National Register
of Ilistoric places. I have r.ot enclosed a photograph of this
il'te because there are no above ground remains. I have marked
the approximate limits of the town ruins on the enclosed quad-
rangle map. |,

E-7
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Ms. Myra liarrison4

June 27, 1973
Page #3

.

<-

If you _ need any further information t. bout these sites, please
' feel free'to call on me at any time

.

.
,

'

Sincerely, .
{e

1
*

pt*

,> ti , ,h . l'
,, ,s o .

.ikmes!!. Stone
Assistant Administrator- '*

: Division of Ilistoric Sites and Archaeology

JilS:mlh

Enclorures.

;
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APPENDIX F

REBASELINING OF IHE RSS RESULTS FOR BWRs

The results of the Reactor Safety Study (RSS) have been updated. The update
was done largely to incor) orate results of ruearch and development conducted
after the October 1975 pu)lication of the RSa and to provide a baseline against
which the risk associated with various LWRs could be consistently compared.

Primarily, the rebaselined RSS results reflect use of advanced modeling of the
processes involved in meltdown accidents, i.e., the MARCH computer code modelinn
for transient and LOCA initiated sequences.and the CORRAL code used for calculating
magnitudes of release accompanying various accident sequences. These codes *
have led to a capability to predict the transient and small LOCA initiated
sequences that is considerably advanced beyond what existed at the time the
Reactor Safety Study was completed. The advanced accident process models (MARCH
and CORRAL) produced some changes in our estimates of the release magnitudes
from various accident seqLences in WASH-1400. These changes primarily involved
release magnitudes for the iodine, cesium and tellurium families of isotopes.
In general, a decrease in the iodines was predicted for many of the dominant
accident sequences while some increases in the release magnitudes for the cesium
and tellurium isotopes were predicted.

Entailed in this rebaselining effort was the evaluation of individual dominant
accident sequences as we understand them to evolve rather than the technique
of grouping large numbers of accident sequences into encompassing, but synthetic,
release categories as was done in WASH-1400. The rebaselining of the RSS also

eliminated the " smoothing technique" that was criticized in the report by/CR-0400).
the

Risk Assessment Review Group (sometimes known as the Lewis Report; NUREG

In both of the RSS designs (PWR and BWR), the likelihood of an accident sequence
leading to the occurrence of a steam explosion (a) in the reactor vessel was
decreased. This war done to reflect both experimental and calculational indica-
tions that such explosions are unlikely to occur in those sequences invalving
small size LOCAs and transients because of the high pressures and temperatures
expected to exist within the reactor coolant system during these scenarios.
Furthermore if such an olosion were to occur, there are indications that it
wouldbeunlikelytoprauceasmuchenergyinthe.massivemissile-causedbreach
of containment as was postulated in WASH-1400.

For rebaselining of the RSS BWR design, accident sequence TCy' (described later)
was explicitly included into the rebaselining results. The accident processes
associated with sequence IC had been erroneously calculated in WASH-1400.
In general, the rebaselined results led to slightly increased health impacts
being predicted for the RSS BWR design. This is believed to be largely
attributable to the inclusion of sequence TCy'.

"It should be noted that the MARCH code was used on a number of scenarios in
connection with the TMP2 recovery efforts and for post-TMI-2 investigations
to explore possible alternative scenarios that TM1-2 could have experienced.
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In summary, the rebaselining of the RSS results led to small overall differences
from the predictions in WASH-1400. It should be recognized that these small
differences due to the rebaselining efforts are likely to be far outweighed
by th uncertainties associated with such analyses.

The accident sequences identified in the rebaselining effort which are expected
to dominate risk of the RSS-BWR design are briefly described below. These
sequences are assumed to represent the approximate accident risks from the
Grand Gulf BWR design.

Each of the accident sequences is designated by a string of identification charac-
ters in the same manner as in the RSS. Each character represents a failure in
one or more of the important plant systems or features. For example, in sequences

pressure)y' at the end of the string, it means a particular failure mode (over-of the containment structure (and a rupture location) where a release
having a

of radioactivity takes place directly to the atmosphere from the )rimary con-
tainment. In the sequence having a y at the end of the string, t1e containment

such that the release takes place in the reactor building (pture location isIn this latter (y) y contain-
failure mode is again by overpressure but this time, the ru

secondar
case the overallment) before discharging into the environment.

magnitude of radioactivity release is somewhat diminished by the deposit, ion
and plateout processes that take place within the reactor building.

TCy' and TCy Sequences

The: e sequences involve a transient event requiring shutdown of the reactor
whi.e at full power, followed by a failure to make the reactor subcritical (i.e.,
teroinate power generation by the core). The containment is assumed to be
: slated by these events; then, one or the other of the following chain of events
is assumed to happen:

(a) Thehighpressurecoolantinjectionsystemwouldsucceedforsometimein
providing makeup water to the core in su'ficient quantity to cope with
the rate of coolant loss through relief and safety valves to the suppres-
sion pool of the containment. During this time, the core power level
varies, but causes substantial energy to be directed into the suppression
pool; this energy is in excess of what the containment and containment
heat removal systems are designed to cope with. Ultimately, in about 1-1/3
hours, the containment is estimated to fail by overpressure and it is assumed
that this rather severe structural failure of the containment would disable
the high pressure coolant makeup system. Over a period of roughly 1-1/2
hours af ter breach of containment, it is assumed the core would melt.
This has been estimated to be one of the more dominant sequences in terms
of accident risks to the public.

(b) A variant to the above sequence is one where the high pressure coolant
injectionsystemfailssomewhatearlierandpriortocontainmentoverpressure
failure. In this case, the earlier melt could result in a reduced magnitude
of release because some of the fission products discharged'to the suppression
pool, via the safety and relief valves, could be more effectively retained
if the pool remained subcooled. The overall accident consequences would
be somewhat reduced in this earlier melt sequence but ultimately, the pro-
cesses accompanying melt (e.g., noncondensibles, steam, and steam pressure
pulses during reactor vessel melt-through) could cause overpressure failure
(y or y') of the containment.

F-2
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Wy' and TWy Sequences

The TW sequences involve a transient where the reactor has been shut down and
it and the containment have been isolated from their normal heat sinks. In
these sequences, the failure to transfer decay heat frcm the core and contain-
ment to an ultimate sink could ultimately cause overpressure failure of contain-
ment. Overpressure failure of containment wou.d take many many hours, allowing
for repair or other emergency acticns to be accomplished; but, should these
sequences occur it is assumed that the rather severe structural failure of
containmentwoulddisablethesystems(e.g.,HPI,RCIC)arovidingcoolantmakeup
to the reactor core. (In the design used for the RSS, tie service water system
which conveys heat from the containment via RHR system to the ultimate heat sink

~

was found to be the dominant failure contribution in the TW sequence.) After
breach of containment, the core is assumed to melt.

[TQUVy', AEy', S Ey', S Ey'] and [TQUVy, AEy, St y, S2Ey] Sequence GroupsE1 2

Each of the accident sequences shown grouped into the two bracketed categories
above are estimated to have quite similar consequence outcomes and these would
be somewhat smaller than the TCy', TCy and TWy' sequences described above. In
essence, these sequences, which are characterned as in the RSS, involve failure
to deliver makeup coolant to the core after a LOCA or a shutdown transient event
requiring such coolant makeup. The core is assumed to melt down and the melt
processes ultimately cause overpressure failure of containment (either y' or
y). The overall risk from these sequences is expected to be dominated by the
higher frequency initiating events (ie., the small LOCA (S2) and shutdown
transients (T)).

.
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APPENDIX G
EVACUATION MODEL

" Evacuation," used in the context of offsite emergency response in the event
of substantial amount of radioactivity release to the atmosphere in a reactor
accident, denotes an early and expeditious movement.of people to avoid exposure
to the passing radioactive cloud and/or to acute ground contamination in the
wake of the cloud passage. It should be distinguished from " relocation," which
denotes a post-accident response to reduce exposure from long-term ground con-
tamination. The Reactor Safety Study (RSS) consequence model contains provision1

for incorporating radiological consequence reduction benefits of public evacuation.
Benefits of a properly planned and expeditiously carried out public evacuation
would be well manifested in reduction of acute health effects associated with
early exposure; namely, in the number of cases of acute fatality and acute
radiation sickness which would require hospitalization. The evacuation model
originally used in the RSS consequence model i; described in WASH-14001 as well
as in NUREG-0340.2 However, the evacuation model which has been used herein

to a certain extent siteis a modified versions of the RSS model and is, ion is briefly outlin,ed below.The modified versemergency planning oriented.

The model utilizes a circular area with a specified radius (such as a 10-mile
plume exposure pathway Emergency Planning Zone (EPZ)), with the reactor at the
center. it is assumed that people living within portions of this area would
evacuate if an accident should occur involving imminent or actual release of
significant quantities of radioactivity to the atmosphere.

Significant atmospheric releases of radioactivity would in general be preceded
by one or more hours of warning time (postulated as the time-interval between
the awareness of impending core melt and the beginning of the release of radio-
activity from the containment building). For the purpose of calculation of
radiological exposure, the model assumes that all people who live in a fanshaped

with the downwind
area (fanning out from the reactor) within the circular zone,ially be underthose people who would potent
direction as its median - i.e.ld develop following the release - would leavethe radioactive cloud that wou
their residences after a specified amount of delay time * and then evacuate.
The delay time is reckom Lfrom the beginning of the warning time and is the
sum of the time reguirea by the reactor olerators to notify the responsiblei

authorities, the time required by the aut1orities to interpret the data, decide
to evacuate, and direct the people to evacuate; and the time required for the
people to mobilize and get underway.

The model assumes that each evacuee would move radially outward in the downwind

direction with an average effective speed * (obtained by dividing)the zone radiusby the average time taken to clear the zone after the delay time over a fixed
distance * from the evacuee's starting Joint. This distance is selected to be
15 miles (which is 5 miles more than t1e 10-mile plume exposure pathway EPZ
radius). After reaching the end of the travel distance, the evacuee is assumed
to receive no further radiation exposure. Persons who are outside the evacuation
radius are assumed to remain in place for seven days prior to relocating, unless-

" Assumed to be a constant value for all evacuees.
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remaining for that long a period of time would produce a dose greater than
200 rems to the whole body from ground exposure. In that case, relocation takes
place after 24 hours, with a dose appropriate to that time period.

The model incorporates a finite length of the rrdioactive cloud in the downwind
direction which would be determined by the product of the duration over which
the atmospheric release would take place and the average windspeed during the
release. It is assumed that the front and the back of the cloud formed would
move with an equal speed which would be the same as the prevailing windspeed;
therefore, its length would remain constant at its initial value. At any time
after the release, the concentration of radioactivity is assumed to be uniform
over the length of the cloud. If the delay time were less than the warning
time, then all evacuees would have a head-start, i.e., the cloud would be trailing
behind the evacuees initially. On-the other hand, if the delay time were more
than the warning time, then depending on initial locations of the evacuees there

arepossibilitiesthat(a)anevacueewillstillhaveahead-start,(/b)the
would be initially trailing behind the cloud. cloud would be already overhead when an evacuee starts to leave,tial pictureor c) an evacuea

However, this ini
of cloud people disposition would change as the evacuees travel, depending on
the relative speed and position between the cloud and the people. The cloud
and an evacuee might overtake one another one or more times before the evacuee
would reach his or her destination. In the model, the radial position of an
evacuating person, either stationary or in transit, is compared to the front
and the back of the cloud as a function of time to determine a realistic period-

of exposure to airborne radionuclides. The model calculates the time periods
during which peo)1e are exposed to radionuclides on the ground while they are
stationary and w1ile they are evacuating. Because radionuclides would be
deposited continually from the cloud as it passed a given location, a person
who is under the cloud would be exposed to ground contamination less concentrated
than if the cloud had completely passed. To occount for this, at least in part,
the revised model assumes that persons are (a) exposed to the total ground
contamination concentration which is calculated to exist after complete passage
of the cloud after they are completely passed by the cloud, (b) exposed to one
half the calculated concentration when they are anywhere under the cloud; and
(c) not exposed when they are in front of the cloud. The model provides for
use of different values of the shielding protection factors for exposure due
to airborne radioactivity and contaminated ground. Breathing rates for

! stationary and moving evacuees during delay and transit periods are specifically
included.

It is realistic to expect that authorities would evacuate persons at distances
' from the site where exposures above the threshold for causing acute fatality

could occur, regardless of the EPZ distance. Figure G-1 illustrates the reduc-

distances up to 20 miles from the Grand Gulf site. tion in acute fatalities that can occur by extending (The evacuation distance
evacuation.to larger

1 was 25 miles.) Also illustrated in Eigure G-1usea in the Reactor Safety Study
is a more pessimistic case for which no early evacuation is assumed. For this
case, all persons within 10 miles of the plant are assumed to be exposed for
the first 24 hours following an accident and are then relocated. Compared to
the pessimistic scenario, evacuation of a 20-mile zone shows a reduction in
acute fatalities of more than a factor of 10 at 10 8 probability.
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Figure G-1 Probability Distribution of Acute Fatalities

The model has the same provision for calculation of the economic cost associated
with implementation of evacuation as in the original RSS model. For this purpose,
the model assumes that for atmospheric releases lasting 3 hours or less,
all people living within a circular area of 5-mile radius centered at the reactor
plus all people within a 45 angular sector within the plume exposure pathway
cPZ and centered on the downwind direction will be evacuated and temporarily
relocated. However, for releases exceeding three hours, the cost of evacuation
is based on the assumption that all people within the plume exposure pathway
EPZ would be evacuated and temporarily relocated. For either of these situations,
the cost of evacuation and relocation is assumed to be $125 (1980 dollars) per
person which includes cost of food, and temporary sheltering for a period of
one week.

References

(1) " Reactor Safety Study," WASH-140Q/NUREG-75/014, October 1975 (available
from NRC/GP0 Sales Program).
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DEPARTMENT OF THE ARMY
VICKS5URG DISTRICT, CORP 5 OF ENGINEERS

v. e. een .e
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. . . . . . . .

k 'JUL 091981
larM o .

s p %(c
13* -

Mr. A. Schwencer <

Chief. Licensing Branch No. 2 hN d* 8
U. S. Nuclear Regulatory \ \ \ u.**

Commission /,
,

/

Washington, D. C. 20555 % \
co

.

Dear Mr. Schwencer:

1 refer to your letter of 4 June 1981 to Mr. Bruce Barrett of the U. S.
Department of Commerce, along with the distribution list and Nctice of
Availability of the Draf t Enviroemental Statensat (DES) related to the
>peration of Units 1 and 2 of the Grand Cel2 Nuclear Station, located is
Claiborne County, Mississippi.

We have previously reviewed the Draf c and Final Enviroenental Impact State-
ments (EIS) related to the construction of Grand Gulf Nuclear Station, Units 1
and 2 (Final EIS dated August 1973) prepared by the United States Atomic
Energy Commission, Directorate of Licensing. Our comments concerning com-
pliance with Section 10 of the River and Marbor Act of 3 March 1899 and
Section 404 of the Clean Water Act were provided in our letter dated 7 June
1973. A Department of the Army parait has been issued for features of the
project requiring authorization under these statutes, namely, the bergs slip
and haul road adjacent to the Mississippi River and Gin and Maailton Lakes.

We have reviewed the DES relating to the issuance of operating licensee to
Mississippi Power and Light Company, Middle South Energy, Inc., and South
Mississippi Electric Power Association for start up and operation of the
nuclear facility. We find that it adequately evaluates the impacts of
operational aspects as they relate to matters of Corps of Engineers juris-
diction by law or special expertise.

We appreciate the opportunity to review and comment on this document.

Sincerely,

bi _

/ 57MU% F. Coldly , JR.
Colonel, Corps of Engineers
Commander and District Engireer

[
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g DEPA RTMENT OF HEALTH & HUM AN SERVICES PuWic Hoekh Service
i Food and Drug Administration fh

*%. Food and Drug Administration
Rockvee MD 20457

-%
h## *

.

/\v N
4 % s,/Mr. A. Schwencer .--

, Licensing Branch #2 {Division of Licensing - NRR h

%, 4f f
%U.S. Nuclear Regulatory Commission

5'/Washington, D.C. 20555

/ s/Dear Mr. Schwencer:

The Bureau of Radiological Health staff have reviewed the Draf t Enviro
.

Statement (DES) for the Grand Culf Nuclear Station, Units 1 and 2, NUREG-3777,
May 1981.

In reviewing the DES, it is recognized that this is an administrative action for
issuance of an operating license. We note (1) the application for construction
of this plant was received by the NRC in 1972, (2) the NRC staff evaluation was
issued as a Final Envirovemental Statement - Construction Phase in August 1973,
and (3) as of April 1981, the construction of Unit I was 90 percent complete,
and Unit 2 was 24 percent complete. The Bureau of Radioloical Health staff have
reevaluated the health aspects associated with the proposed operations of the
plant, and have the following comments to of fer:

1. It appears that the design objectivas of 10 CFR 50, Appendix I, the
operating standards of 40 CFR 100, and the proposed operations plan of the Grand
Gulf Nuclear Station, Units 1 and 2, provide adequate assurance that the poten-
tial individual and population radiation doses identified meet current radiation
protection standards.

i

2. The envirotruental pathways identified in Section 5.9.1.1 and Figure 5.1,
page 5-11, and discussed in Section 5 4 of the Final Environmental Statement -
Construction Phase (page I-89), cover all possible emission pathways that could
impact on population in the environs of the facility. The dose computational
methodology and modeln used in the estimation of radiation dose to individuals
near the plant and pojulations within 80 km. of the plant have provided

t reasonable estimates of the .oses resulting from normal operations and accident
situa tions. Results of the environmental pathway dose calculations are shown in
Appendix D, Tables D-4, D-5, D-6 and D-7, and confirm that the doses meet the
design objectives.

3. The discussion in Section 5 on the environmental impact of postulated
radiological accidents is considered to be an adequate assessment of the radia-
tion exposure pathways and dose and health i= pacts of atmospheric releases.
Section 5.9.2.1.2(3) (Emergency Preparedness) indicates that the Grand Gulf
Nuclear Station emergency preparedness plan, including protective action measures
for the station and environs, is in an advanced but not fully completed stage.
We vill forego further comment on emergency plans, realizing that the process of
granting an operating license to the facility will include an adequate review of
emergency preparedness (FDfA-NRC Memorandum of Understanding, Regional RAC's,
criteria in NUREG-0654). We have representation on the RAC's whose evaluation
of the emergency planning relevant to Grand Gulf will speak for this agency.

Cool
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Mr. A. Schwencer, NRC - Page 2

The lessons learned from the accident at Three Mile Island - Unit 2, on
March 28 1979, should receive more attention in this DES. It would be helpful

if the Section on accidents could be expanded to include a brief presentation
of the critical public health and safety actions the NRC has taken or plans to

,

take to improve reactor safety and to mitigate the consequences of potential
accidents. Such a discussion would provide an amplification of this section of
the DES, and would significantly increase public confidence and understanding
of the implementation measures that the NRC has undertaken. The alc.ussion in
the last paragraph on Design Features, page 5-24, is a possible introduction to
the proposed section. It is noted that paragraph 2, page 5-37, refers to the
"NRC Action Plan developed as a result of the 23I-2 accident," NUREG-0660,
Vol. I, May 1980. Even though, as stated, the actions have not been quantified,
it would be desirable to include the above proposed discussion.

In view of some of the monitoring problems during the Three Mile Island-2
accident, we suggest that the plan might be modified to address in particular
the problems of monitoring radiohalogens (especially radioiodines) in the
presence of radionoble gases. This could be accomplished by reference to FEMA-
REP-2, a document on instrumentation systeus prepared with considerable input
from NRC.

4. The radiological monitoring program, as presented in Section 5.9.1.4 and
summarized in Table 5.3, appears to provide an adequate sampling frequency in
expected critical exposure pathways. The analyses for specific radionuclides
are considered sufficiently inclusive to (1) measure the extent of emission
f rom the plant, and (2) verify that such emissions meet applicable radiation
protectica standards.

5. Section 5.10 and Appendix C of this DES contain a description of the
environmental impact of the uranium f uel cycle. The environmental effects
presented are a reasonable assessment of the population dose commitment and the
health effects associated with release of Radon-222 from the UFC. There is no
mention in Appendix C. of this DES of EPA's Uranium Fuel Cycle Standard, as pro-
mulgated in 40 CFR 190, and cited in paragraph 5 on page 5-8 of this DES. A
statement should be included in that Appendix that the annual dose figures to
members of the public from all fuel cycle operations meet the regulatory limits
of 40 CFR 190. Since it can be supported by the data contained in Appendix C

1 and Appendix D.

Thank you for the opportunity to review and comment on this Draf t Environmental
S t a t eme nt .

Sincerely yours,

John C. Villforth
Director
Bureau of Radiological Health

H-3
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i UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

w@ REGION IVt

345 CouRTIANo STREET
ATLANTA. GEORGIA 303 6 5

July 22, 1981

.@ I1
4SA-EIS

Mr. Joseph A. Martore
Grand Gulf Project Manager
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Dear Mr. Martore:

We have reviewed the Draft Environmental Impact Statement (DEIS) related to
the operation of the Grand Gulf Nuclear Station Units 1 and 2 in Claiborne
County, Mississippi. Our review suggests that most of the environmental
concerns we raised in our comments on the Draft EIS for the construction
of the Grand Gulf facility have been adequately addressed in either the
Final EIS on the construction of the facility or the DEIS on the operation
of the facility.

The discussion of the environmental and ~ societal impacts of a core melt down
accident included in the current DEIS greatly enhances the credibility of
NRC's environmental review procedures. However, there are three areas under
review that we feel need to be improved or expanded. These are: (1) treatment
and/or storage of radioactive waste; (2) quantification of the design basis
accidents, and (3) quantification of the economic risk of the cost of de-
contamination of the reactor building and the purchase of replacement power
after an accident. These areas of concern are expanded in the attac.ted tech-

~

nical comments.

| Wc have rated the DEIS LO-2, i.e. , we do not object to the project on environ-

|
mental grounds but request that the FEIS be improved in those areas we suggested.

Sincerely your ,
|

5
.

Idhn E. Hagan III, P. E.
| Chief, EIS Branch

! @
' Enclosure: //\

| Technical Comments A t W.
a di fi
A : :;g (4oPe9s. s

su nv% w
8107300139 810722 P.-
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TECHNICAL COMMENTS: )
i

I
RADIOACTIVE WASTE TREATMENT SYSTEM (p. 5-14) !

3

The Draf t EIS does not contain a description of the radioactive waste treatment
system or the NRC's evaluation of this treatment system. Instead the DEIS
references the Safety Evaluation Report (SER), which is not currently available
for review by EPA or the general public. While we are cognizant of the intent
of Section 1507.21 of CEQ's Regulation to encourage the incorporation of ma-
terial by reference into the DEIS for those " materials that are reasonably
available for inspection by potentially interested persons", we do not believe
that your referencing the unpublished SER suffices in the regard. Additionally,
if past experience proves correct, the SER will not be made available to the
general public. Therefore, we suggest that NRC should expand the discussion
in the FEIS on the operation of the radioactive waste treatment system. Special
emphasis should be placed on the solid radwaste system and its capability to
accomodate the solid waste from the facility during its expected operational life.

~

,

ACCIDENT RISK AND IMPACT ASSESSMENT (p. 5-26)

When discussing accident risk and impacts of design basis accidents, the Draf t
EIS addresses probabilities of occurence qualitatively. Yet, when discussing
more severe core-melt accidents, the probabilities of occurence are quantified
(table 5.7). For consistency in the presentation of all environmental risks,
we believe the probabilitics of occurence of infrequent accidents as well as
the limiting fault design basis 2ccidents should be included in the FEIS.

ECONOMIC RISKS (p. 5-31)

As the Three Mile Island accident demonstrated the cost of reactor building de-
contamination and replacement power following an accident are sizeable. Economic

1

risks are addressed in considerable detail in the Draft EIS and based on low
probability of occurence annualized risk is shown to be in Figure 5.6. However,
we believe these risks should be quantified and mentioned specifically in the
benefit-cost summary in the FEIS.

H-5
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4327 Alconbury Lane //3
Houston, Tx. 77021 - cv

@ t'-
''Office of Nuclear Reactor Regulation

U. S. Nuclear Regulatory Commission ][I 4, , ,
Washington D. C. 20555 [[ -

RE: 001@ LENT ON THS DRAPP ENVIRONMEliTAL STATEET RELATED
44 .

THE OPERATION OF GRAND GULF NUCLEAR STATION, UNITS 1 << ' 2. M
<f. / s. . E''

To whom it may concern: Ya
'

John F. Doherty, of Houston, Texas comments as below to

the Staff's Statement (NUREG-0777).
1. The statement on page 5-23 of the Draft: "This kind of

accident cannot occur in a reactor like Grand Gulf, how-

ever, because of its water-cooled design is vague. It cer-

tainly cannot be staff's position that fuel overheating

and radioiodine and noble gas release cannot occur ir the plant.

2. On cacc5-24.of the Draft, how will traffic on Unterloo

Road be controled in an accident situation?

3. The statement on page 2-3 of the Draft (Page 2-3) is

objectionable andreminiscent of the promotional days of
the AEC. The bentance, "Regardless of the relative econom-

ics of nu. lear energy versus energy from other sources, it

is to the advantage of a public utility to have diverse

sources of power available.", opens up great misgivings with

regard to need for power issues. The statement appears to

excuse the fact that the utility combine for Grand Gulf

has overestimated its need for power. (See Sec. 2.4 on
| Page 2-4) This is because it simply says any additional

power is good. With nuclear power plant costs up to $1,200

per kilowatt, the amount of investment required for plants

such as Grand Gulf (arguably) takes much capital away from
other development of the region. Mississippi is known to

have the lowest per capita income of the 50 states. Hence,

Section 2.3 should be eliminated for these reasons and also

because it is not within the bounds of NEPL requirements.

I"" "' dkd '810B050172 010722
| PDR ADOCK 05000416 ep

f
,

D FDR John F. Do erty, J. D, (

H-6



-

M
f;Qs p'

# **?; United $ cates Department oJ the Interior
q o

T.f - ' OFFICE OF THE SECRETARY
%., d WASHINGTON, D.C. 20240 og1L bt/fSER 81/1160 R 24 1981 j

,< s a

N j

A. Schwencer, Chief
~

DOL 2 8 (Cgy w h
,(gLicensing Branch #2 u.s. ,o e w % 7 ,-

"* ' # 8'sDivision of Licensing g*
/Nuclear Regulatory Commission

Washington, D.C. 20555 4
4.a

Dear Mr. Schwencer:

Thank you for your letter of June 4, 1981, transmitting copies
of the draft environmental impact statement, operating license
stage, for the Grand Gulf Nuclear Station, Units 1 and 2,
Claiborne County, Mississippi.

The evaluation of severe accidents as noted on page 5-34 apparently
assumed that the "''.is sis sippi River downs tream from the Grand-

Gulf site s upplie s no municipal users . '' This statement ignores
the supply of the city of New Orleams, which is pumped from the
river near the city. .

We hope this comment will be helpful to you in the preparation
of a final statemen .

Sincerel ,

// j]/

y ,a;x,n A
,

ruce B1 chard, Directorl *

Environmental Proj ect Reviev
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MISSISSIPPI POWER & LIGHT COMPANY
Helpong Build Mississippi
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July 24, 1981
% es

NUCLEAR PRoOUCTioN oEPARTMENT .

\U.S. Nuclear Regulatory Commission p ,[ Mh
Office of Nuclear Reactor Regulation S. [a y LU
Washington, D.C. 20555 2

JUL 2 7 68I, 2i-
Attention: Mr. Harold R. Denton, Director gd,,,,

Dear Mr. Denton:
)/,/s 9

SUBJECT: Grand Gulf M dl atien
Units 1 and 2
Docket Nos. 50-416 and 50-417
File 0270/L-957.0
Comments on the Draft

Environmental Statement for
GGNS

AECM-81/268

Mississippi Power & Light Company has completed its evaluation of
NUREG-0777, " Draft Environmental Statement Related to the Operation of
Grand Gulf Nuclear Station, Units 1 and 2." Our comments resulting from
this evaluation are enclosed for your review and inclusion in the
Nuclear Regulatory Commission's Final Environmental Statement.

If you have any questions concerning this information, please do
not hesitate to contact us.

Yours ruly,

hM.,

L. F. Dale
Manager of Nuclear Services|

|

GOS/LRM/JDR:lm
Attachment

cc: Mr. N. L. Stampley
Mr. G. B. Taylor

(oc)Mr. R. B. McGehee
Mr. T. B. Conner y

Mr. Victor Stello, Jr., Director / /
Office of Inspection & Enforcement

1 U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

8107280053 810724
PDR ADOCK 05000416
D PDR

Member Middle South Utilities System
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i This attachment includes all the comments made by Mississippi Power &

Light Company on the U.S.- Nuclear Regulatory Commission's Draf t

Environmental Statement, related to the operation of Grand Gulf Nuclear

Station, Units 1 and 2 (Docket Nos. 50-416.and 50-417 - NUREG-0777).

The comments are prefixed by the page number, paragraph number or, if

applicable, the section number in the Draft Environmental Statement to

which they refer.4
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Paga 2
1

l 1. Page 111, 3rd paragraph, and Page 1-1, Section 1.1

The statement is made that three radial wells along the shore of
the Mississippi River will provide makeup water for the cooling
system. This contradicts the statement on page 4-2, which states
that the station will consist of six radial wells (three operating
and three planned for Unit 2). The statement on page 4-2 is more
correct in that the three existing radial wells will provide enough
makeup water for one unit operation and prior to two unit operation
additional mechanisms for providing makeup water will be
constructed.

2. Page lii, Item 3a

The NRC notes that the transmission line occupies about 2300 acres;
the ER (page 4.2-2, paragraph 2) states the acreage involved is
2240.

3. Page (iv), Item b, and Page 5-1 section 5.3.1

"The average plant makeup water use will be approximately 100 cfs.
The expected rate of use of river water is 75 cfs."

Since it is stated here and in Section 4.3.2 of the DES that 70% of
the plant water is derived from the river, the flow rate of river
water into the wells should be 70 cfs not, 75 cfs.

There is also a typographical error in this paragraph: 75 fps
should read as 75 cfs.

4. Page 1-1, paragraph 5
'

It is noted that the NPDES permit is reproduced in Appendix C.
This document is actually in Appendix A of the DES.

5. Page 4-1, paragraph 3

The NRC notes that 242 acres are devoted te structures; the ER
(page 4.1-1, paragraph 2) lists 124 acres of the site as being
permanently out of biological production.

6. Page 4-2, section 4.2.3, 6th sentence

" Twelve horizontal, screened, 16-inch-diameter pipes, called
laterals, extend..."

As shown in Figure 3.4-5 of the ER, not all collector wells will
have twelve laterals, since Well 5 has only eleven laterals.

- 7. Page 4-2, section 4.2.3, 2nd to last sentence

"95 fps" should read 95 cfs.

H-10
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Page 3

8. Page 4-3, section 4.2.6, 1st paragraph, 4th sentence

" Table 4.1 shows average effluent quality..." should read "...
average blowdown quality..."

9. Page 4-2, section 4.2.2, 2nd paragraph

Not all of the plant service water goes to the cooling tower in all
situations; portions of the water could be bypassed to the
discharge basin, assuming a constant PSW demand of 20,833 gpm.

10. Page 4-4, section 4.2.6

Following the first sentence the followiig statement should be
added: " Sulfuric acid is added to control pH and an approved
surfactant may be added to enhance the effect of the biocide."

11. Psge 4-4, section 4.2.6

The NPDES permit number for the Grand Gulf Nuclear Station is
MS0029521.

12. Page 4-4, section 4.2-8

The existing sanitary waste system at the Grand Gulf Nuclear
Station has a designed capacity of 45,000 gpd (300 persons at 150
gpd per person). Plans call for one of the three existing 15,000
gallon units to be used during normal _one and two unit operation.
This unit's discharge is mixed with other plant waste strea.s at a
dilution rate of 2,000 to 1 prior to its discharge to the
Mississippi River. The remaining two units (30,000 gallons total)
will be used to handle peak loading conditions involved during the
angoing construction activity on Unit 2 as well as fuel outage<

events. These units discharge into construction basin A which
discharges into Hamilton Lake and then to the Mississippi River.
Construction basin A has an average flow rate of 500,000 gallons
per day therefore providing the sewage treatment discharge with a
dilution ratio of 16.7 to 1 prior to its discharge to Hamilton

| Lake.
I

| 13. Page 4-4, section 4.2.6, 1st paragraph, 6th sentence

; Should read "...the station effluent which includes the blowdown
j from the CWS, minor waste streams and plant service water bypass."
|

14. Section 4.2.6'

Sentence should read " Chemical additions to the Circulating Water
System will inclade sulfuric acid to control scaling, hypochlorite
to minimize slime and algal growth, intermittent additions of a
state approved biocide enhancer to increase the efficiency of the
hypochlorite solution, and polyphosphonate to act as a calcium
dispersant."

s
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Paga 4

15. Page 4-5, section 4.2.8, 4th par. graph, 4th sentence

The statement is made that sodium sulfite is added to the boiler
water to control cor.ductivity. While sodium sulfite does
contribute to conductivity, it does not control it. Boiler,

blowdown controls the dissolved solids concentration and
subsequently the cocductivity of the boiler water.

16. Page 4-5, 2nd paragraph, line 10

The sentence should read: " Disodium phosphate will be added to
control scaling, and hydrazine or an approved hydranine substitute
will be added to control corrosion."

17. Page 4-6, section 4.3.2, paragraph 2; Table 4.1

The radial well water quality data were measured in the months of
November and December 1979, not 1980 as stated in the DES.

18. Page 4-6, section 4.3.2, 3rd paragraph, 1st sentence

Saggested revision: "For the purpose of this assessment, the
projected average water quality values presented in Table 4.1 are

; used to characterize the makeup weter to the station."

'

19. Page 4-7, paragraph 7

The DES states that the intermittent stream (Stream B) has been
concrete lined. Only part of it has been so lined, as is noted
later (page 5-2, paragraph 5) by the NRC.

20. Page 4-7, paragraph 1; page 5-1, section 5.3.3
$

It is stated in these two sections that the Mississippi River's
flood plain is abo'ut 95 miles wide, but it is reduced by a levee.

'

system to 3-6 miles. These values do not agree with those given in
Section 2.4.2.1 of the ER, which states a' flood plain of 60 miles

; which is reduced by the levee system to 2-4 miles.

| 21. Page 4-8, line 1

|

| Sentence should read: "The applicant has stated that water bearing

| formations...."

22. Page 4-8, 6th paragraph
|

| The sentence should read: "The uni.y concentrated groundwater-
withdrawal near the site is the Port Gibson Municipal Water System,

located about 8 kilometers (5 miles) southeast of the site."

i

H-12
|

_- _ - . __ _

_ -



_____
. -

E

Page 5
1

;
4

;

r
*

23. Page 4-10, paragraph 3

The NRC noted that 589 acres were disturbed by constru-tion, while
the ER (page 4.1-1, paragraph 2) indicates that 465 acres were

.,

involved.

24. Page 4-10, section 4.3.6'-

The statement is made that the fields near Gin Lake are used for
beef cattle grazing and the field around the meteorclogical tower

,

i is used for hay production. Although these areas have been used in
| these capacities, their agricultural use has and will vary during
; the operational life of the plant. ~Therefore, the statesent should

read that the fields near Gin Lake and the field around the
! meteorological tower are used for agricultural production.
|

f 25. Page 4-10, section 4.3.6, 3rd paragraph >

The deposition rate of 1200 g/ha/hr is stated in the. DES as having
been calculated by the staff with information supplied by the
applicant. However, utilizing the maximum deposition rates-for
total dissolved solids, sodium salt, and iron salt provided by MP&L
17 Section 5.1.4.5.3 of the ER, the calculated deposition rate

' should be 0.69 g/ha/hr.

26. Page 4-16, Table 4.1'

This table shows circulating water and blowdown for three cycles of
concentration, well and river water quality. It is implied in the.

table and stated in the text that blowdown quality is effluent'

L quality and can be compared with river water quality. This is not
true, because effluent quality will be better than blowdown
quality, since normal operation of the circulating water system
(CWS) calls for the cooling water to be cycled. By cycling the
cooling water the amount of makeup water required for operation of
the CWS is reduced. Under these circumstances the unrequired
makeup water from the PSW system would be byp assed to the effluent

.

discharge. This bypassed water will dilute the effluent discharge
thereby improving its quality.

Careful distinction should be made between blowdown and station
I effluent. Effluent quality should be emphasized except for

chemical / physical / biological parameters specifically regulated in
the blowdown stream.

27. Page 4-16, Table 4.1

The projected average well concentration for copper should be less
than 0.05 mg/1.

The circulating water and blowdown sulfate concentration is 743
mg/1, including the sulfate concentration resulting from sulfuric
acid addition.

H-13
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The long-term average river concentration of aluminum and copper
should not have a less than sign in front of the value.

28. Page 4-17, Table 4.2

The meaning of the phrase "after Table 3" in the source footnote is
not understandable.

29. Page 4-16, Figure 4.1 " Station Water Use Diagram"

This diagram's reference to "(Note 5)" r ht after the " Plant3
Service Water Radial Well System" block in the diagram should be
omitted, as there are no numbers given.

30. Page 5-2, paragraph 1

It is stated that the "two streams" (it is assumed the reference is
to the two site streams) flow directly into the Mississippi River.
These streams, in fact, flow into Hamilton Lake.

31. Page 5-2, raragraph 1, last sentence

There appears to be a typographical error in the 100-year flood
level of 27.9 m asl, which corresponda to 91 ft., instead of 9 ft.
as stated in the DES.

32. Page 5-3, section 5.5

The statement is made that a short-term program of surveillance
using false color infrared aerial photography will be required to
detect the poasible affects of salt deposition from the cooling
tower on the surrounding vegetation. MP&L feels that this type of
monitoring program is not necessary to insure the protection of the
surrounding vegetation. This opinion is based on several factors:

A. Deposition Modeling - An extensive modeling program was
conducted by the applicant which predicted deposition rates
based on the quality of water from the radial well system and
meteorology at the site. These studies have shown the
deposition of salts and solids on the surrounding vegetation
to be minimal.

B. Water Quality - Samples of water taken from the radial well
system have shown the quality of water from these wells to be

i very 3 sod. It is our opinion that based on the good water
l

quality in the Circulating Water System (CWS) and the fact
that cooling water will only be circulated 3-5 times prior to
its blowdown, that the concentration of dissolved solids in
the cooling water and their subsequent entrainment and

l deposition on the surrounding vegetation will not be a
i problem.
1
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C. ' Deposition of solids on surrounding vegetation could be a
'

problem in areas which experience low precipitation and high
temperatures. However, chis is nat characteristic of the
meteorology in the ricinty of the' site where precipitation 3
averages 64 inches per yege and the' highest quarterly
temperature averages 86.5 E. ? A. ,i.

,

. y
'

. V %

D. ':lississippi Power & Light has a full' time environmental staff ii\'
,

*assi ned to the Grand Gnif h elear Station. It is our opinionF
that thrcugh noraal ongoing fi-lJ observ'ations 19&L wtIl $t
able to monitor the surrounding veritatida foHdamag'e dai th

._

salt and/or. solid deposttion from~the ecoling tower,! ' , , ,,-
= r

, ,,
+'

*

334 Page 5-4, section .6.2,1/aragrAph 1 ';{ v w
k

<'
3.,

s ., , .

Here it is stated tha- the. largest plume 1eogti for the summer case i

'in 250 ft. This does t" agree with Tabit 5.1.?b of the ER, where
the length of the 'largesc sununerglure~is given as 300 ft.'

\ i s

34.tPage5-4,phetion5.6!2, title
~

'

!f ;, ~:

The term " blowdown" should be, replaced witli"ef fluent" or
' '

" discharge." , ,

t

35. Page 5-4, paragraph 2

The,tfrst sentence refers to the," ort Gibson and Franklin lines as. J
not further impacting considerati?ns of the."above rivers" for , /,

,

designation as scenic; however,,the "above rivers" are not named. ,

It is assumed that the rivers tc. which' the stateaunt refers are .'
L * -

'

Bayou Pierre and the Big Black River. 1
'

,

' '

'

36. Page 5-4, paragraph ( line 5
! ; s

4
This sentence tet aply there will be a complete loss of the
small shoreline benthic conununity downstream from 'the plant
discharge. While it is possible that there will be some loss of
the small benthic community present along the shoreline, it is

,

|
doub ful that there will be a complete loss of this community.

| '

| 37. Page 5-4, section 5.6.2, 1st paragraph, last senteace
v

!
3C'aange 800 m to 800 m .

| 38. Page 5-5, paragraph 1
:

It is stated that drifting organisms could remain in the thermal'

plume for as long as 1.6 hours. According to the ER (page 5.1-11,
paragraph 4), the time would be less than one hour.

39. Page 5-5, paragraph 6

It is stated that Section 4.2.5 describes chemical and biocidal
discharges. This section actually is entitled, " Radioactive Waste
Management System."

H-15
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Page 8

40. Page 5-6, section 5.6.3, 6th paragraph

This paragraph should include.a statement that free avai',able
chlorine in the Circulating Water System is further reduced by the
presence of ferrous iron in the circulating water, which will exert
a chlorine demand and thereby reduce chlorine discharge.

41. Page 5-27, 2nd paragraph, line 10

The statement should read " nodules in about 5 out of 100 cases."

42. Page 5-33, 2nd paragraph
.

The statement is made that contaminated groundwater from the plant
would reach the oxbow lakes before the river. Mississippi Power &
Light has conducted several exhaustive pump down testing programs
of the radial wells, as well as modeling efforts based on these
pump tests, which indicate that there is no hydraulic connection
between the groundwater supply and the site oxbor lakes. This
conclusion was restated earlier in the DES on page 4-9 and 5-1,
where the lack of a direct hydraulic connection between the
groundwater and the oxbow lakes was cited. The extensive research
conducted by MP&L, and its acceptance by the NRC, seems to be
ignored in this section's description of a liquid pathway release
of radioactivity and its subsequent introduction to the Mississippi
River.

Therefore, it is nur position that the only liquid pathway by which
radioactivity would be introduced to the Mississippi River is via
the groundwater supply and not by way of the 9xbow lakes.

43. Page 5-34, 2nd paragraph

The statement is made that the Mississippi River downstream of the
Grand Gulf site supplies no municipal users. While it is true,
that there are no near site municipal users, however New Orleans is
a municipality downsteam of the Grand Gulf Nuclear Station which
derives its water supply from the Mississippi River.

44. Page 5-44, Table 5.3

| Direct Radiation - At presen' there are 57 TLD locations
operational in the Preoperational Radiological Environmental
Monitoring Program, eight of which are located in Louisiana.

Milk - The existing program includes 1 sampling site at Alcorn
State University and 1 milking animal in the vicinity of GGNS (if

| an animal is available).
!

|
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Beef (or Goat) Meat - I within l' iiles of the site (if an animal
is avai)able; otherwise feedstuf; and forage m v be substituted).

Fruits and Vegetables - 1 garden crop, preferably from a high D/Q
sector, 1 wild fruit (i.e., plums) collected from site environs
(when available, and preferably from high C/Q sectors), 1 control
sample from area not influenced by plant effluents.

Sediment - Under the existing preoperational program these samples
are taken. downstream of the plant outfalls acd not necessarily at
the St. Joseph Ferry.

Soil - MP&L's Amendment 5 to the ER deleted the requirement for
Strontium-90 analysis of soil samples. Therefore, under the
existing program, Strontium-90 analysis is not conducted on soil
samples.

45. Page 6-1, paragraph 6

The DES estimates the operation and maintenance costs for Unit 1 at
1.8 mills /Kwbr, while the ER (Table 9.4.4) estimated it as 2.8
mills /Kwbr.

46. Page 6-1, paragraph 6

The DES estimates the decommissioning cost for each unit at $35
million to $60 millien in 1978 dollars. The latest estimates for

,

the Grand Gulf Nuclear Station (Middle South Decommission Study,
June 19, 1981) estimate decommissiong cost for immediate
dismantlement at 93 million (1981 dollars).

1

47. Page 6-4, Table 6.1, item 7a

The meaning of the phrase (" Letters of Historic and Archaeological
Resources") under this item is not clear.

48. The doses reported in Table D-6 do not agree with those previously
calculated by MP&L: all doses indicated in Table D-6 are higher by
up to a factor of four. Table D-2 presents the atmospheric
dispersion factors used in the NRC dose calculations. Again, these
values are higher thas those used by MP&L by up to a factor of
four. It appears that the site-specific recirculation factors for
Grand Gulf were not utilized in both sets of NRC calculations.

49. Page C-4, 2nd paragraph

The statement is made that it is probable that reclamation laws
similar to those State and Federal laws for open-pit coal mines
will be required for open-pit uranium mines. At present, all
states which have active open-pit uranium mines already have laws
which govern the reclacation practices of those mines.

H-17



- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .

Pega 10

|

50. Page D-3, Table D-1

In the air eject exhaust column for Argon-41, a footnote C was
denoted. However, there is no footnote C listed in ti.is table.

51. No indication was made in this Statement of the Interim Hazardous
Waste Permit which authorizes the Grand Gulf Nuclear Station to
store, treat and dispose of all hazardous waste generated on site.

>

l
<

.
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MEMORANDUM

C C E:TO: Unitee States Nuclear August 11, 1981
Regulatory Commission

,

Washingtont D. C. 20555

.3.-C.51: M 23:50 ': GU .2FRCM: 5 1 ~I : .11. 4

SU3 JECT: E' E .' Z " I ' ~"

- ;* Draft Environmer.tal Statemem; related to the operation of the
Grand Gulf Nuclear Station. Units 1 and 2. Docket Nos. 50-416 and
50-417 - Mississippi Pewer and Light Company, Middle South Energy, Inc.,
South Mississippi Electric Power Association.

MS810722-003I 5 an ::: = -- ' - - *

:cn:n' Statewide Icntact: A. Schwencer

The State C:earingh:t.sa. M 0.cer:: : um : re age c.es L.tarace: cr ecssibiy affected, has completed
the review process 'cr tre :=iv . nsc. b; scova.
A 95 REVIEW COMP' ' A''CE

i ( ) We are erc!osmg "e Ocmm-en's receivec from the state agencies for your consideration and
appropriate action. T te estno:ng agercies invoNeo in the review did not have comments or
recommencations to Mfer at cis tirre. A copy of this letter is o be attached to the application as
evidence of comp;iance with :Pe A 95 review requirements.

None of te state agencies nec!vec 'n tre revie.v : ad comments or recommendations to offer at(X) i

this time. This conen.ces tne State Ciearinghouse raview, and we encourage apprcpriate action as
soon as possibie. A 00py of tr.is letter is to ce attached to the application as evidence of
compi sace with the A 95 review requirements.

( ) The review of this activity is being extended for a period not to exceed 60 days from the receipt of
notification to at:cw cdequate t;n s for review.

C0ASTAL PROGR AM COMPLIANCE (Coastal area activities only):

( ) The activity has been reviewed and comolies with the Mississippi Coastal Program. A consistency
certification is to be issued by the Sureau of Marine Resources in accordance with the Coastal
Zone Management Act.
The act vity has been reviewed and dces not comply with the Mississippi Coastal Program.i( )

# ( ) Not Applicable
9

cc: FunAg Agency (As requested by agency)
8108180466 810911L

- PDR ADOCK 05000416 --

D PDR
1303 Walter Sillers Building - Soo High street - Jacksu, Mississippi 39202 - (601) 354 7o18
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