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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 publications,
it is not intended to be exhaustive.

Referenced documents available for inspection and copying for a fee from the NRC Public Docu-
ment Room include NRC correspondence and internal NRC memoranda; NRC Office of Inspection
and Enforcement bulletins, circulars, information noti,es, inspection and investigation notices;
Licensee Event Reports; vendor reports and correspondence; Commission papers;and applicant and
licensee documents and correspondence.

The following documents in the NUREG series are available for purchase from the NRC/GPO Sales
Program: 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 Commission, 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, and transactions. 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
proceedings are available for purchase from the organization sponsoring the publication cited.

Single copies of NRC draft reports are available free, to the extent of supply, upon written request
to the Division of Technical Information and Document Control, U.S. Nuclear Regulatory Com-
mission, Washington, DC 20555.

Copies of industry codes and standards used in a substantive manner in the NRC regulatory process
are maintained at the NRC Library, 7920 Norfolk Avenue, Bethesda, Maryland, and are available
there for reference use by the public. Codes and standards are usually copyrighted and may be
purchased from the originating organization or, if they are American National Standards, from the
American National Standards Institute,1430 Broadway, New York, NY 10018.
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ABSTRACT4

ThisDraftEnvironmentalStaiementcontainsanassessmentoftheenvironmental
impact associated with the operation of the Vogtle Electric Generating Plant,i

,

Units 1-and 2, pursuant to the National Environmental Policy Act of 1969
(NEPA).and Title 10 of the Code of Federal Regulations, Part 51 (10 CFR 51),
as ar cnded, of the Nuclear Regulatory Commission regulations. This statement
examines the environmental impacts, environmental consequences and mitigating
actions, and environmental and economic benefits and costs associated with
station operation.

4

1 -

1 *.

1

i

'
>

.

i

,

;

4

f

I

i

!
'

1

e

i .

'

Vogtle DES {{i

_ _ - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ - _ _ - __ _ - _ . _ _ _ _ _ - _ _ _ _ -



. _ _ _ . _ _ _ _ _ . _ _ _ _ . . . _ _ _ . . . . . .. _ ___.._. _ _ _ _ _ . _.___._ __ _ _ ____ _ __ _ _ _ __ .. _ __ _ _ __ __

1

|

)
| |? ,

h' . I'
,

j !I
,,

* ;' ( . ;jys ; ;;"i
g ; p j4 jN ,

~

\ '| Y .?'-'

1

[i.h jih, 'N Q| 4

fh,! j!q 9
|j } j'\ ,,

v' \ \
'' ~*

,

4;-(,i. i. ' .

3 3t < y
! d'' ,- i

.

'j j i . h' i '; i
' k .. A "

.

g'q\ y:
'

}[h, js i'0'uE. i !
.. E I'

W'

, ,
.

!

( '* ' M
'

s jQ y, d, !g\p +ca;h ., 1

' .'
' '

i

| '

1 wj.

ft
,

ff '+ ,, .
'*

>

p 1,; } q.''

t-

.f9
..

. ..

l'' '

.

Vogtle DES V

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



.n

(

(

;. 4

SUMMARY AND CONvLUSIONS

This Draft Environmental Statement,(DES) was prepared by the U.S. Nuclear.
~

,

RegulatoryCommission(NRC),OfficeofNuclearReacgorRegulation(staff).

(1) This action is administrative.
^ (2) The proposed action is the issuance of operating licenses to Georgia Power

Company (GPC), Oglethorpe Power Corporation (OPC), the Municipal Electric
Authority of Georgia (MEAG), and the City of Dalton. Georgia, as owners,.

for operation of the Vogtle Electric. Generating Plant, Units 1 and 2 (the-

facility) (Docket Numbers 50-424-and 50-425). The facility is located on
the southwest side of the Savannah River in the eastern sector of Burke
County, Georgia, directly across the Savannah River from the Department
of Energy Savannah River Plant, Barnwell County,cSouth Carolina. Georgia
Power Company'(referred to herein as the applicant), on behalf of. itself
and the other owners, acts as agent in the planning, design, licensing,
construction, acquisition, completion, maintenance, operation, and-decom-
missioning of the facility.

The two-unit facility uses two four-loop pressurized water reactors (PWRs)'1

manufactured b'y Westinghouse Electric Corporation. Each reactor has a;

rated thermal output of 3411 MWt. The 14-MWt input from the reactor
| coolant pumps increases the reactor coolant system gross thermal output
j to 3425 MWt. The corresponding turbine generator gross electrical output

is 1157 MWe, The maximum core design output (excluding pump heat) is;
"

'
. This power level is referred to as the stretch level and is3565 MWt.

the value used in the radiological accident analyses. Excess heat from
the condensing of steam is dissipated to the atmosphere through natural

L draft cooling towers.

(3) The information in this statement represents an assessment of the environ-
; mental impacts of station operation pursuant to the Commission's regula-

tions as set forth in Title 10 of the Code of Federal Regulations, Part 51|

(10 CFR 51), which implements the requirements of the National Environ-4

mental Policy Act of 1969 (NEPA). After receiving, in August 1972, an
application to construct a four-unit facility and subsequent amendments
thereto, the staff reviewed the impacts that would occur during construc-

'

tion and operation. That evaluation was issued as the Final Environmental
Statement-Construction Permit phase (FES-CP) in March 1974. After that
environmental review, a safety review, and an evaluation by the Advisory
Committee on Reactor Safeguards, the Nuclear Regulatory Commission issued
Construction Permits CPPR-108, 109, 110, and 111 on June 28, 1974 for

1 construction of the facility. On September 12, 1974, the applicant cancel-
led Units 3 and 4. '

; Amendments to Construction Permits CPPR-108 and CPPR-109 were issued by the
NRC on January 24, 1977; July 24, 1981; January 29, 1982; and February 13,

; 1984. Of these four amendments, only the third--regarding a design
change to the discharge structure and deletion of three conditions concern-
ing plant chlorine discharges and related monitoring--is of environmental

Vogtle DES vii
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significance. The applicant submitted an application for operating
flicenses for-Units |1 and 2 by letters dated June'30, 1983 (tendering the !

'

,

' Final-Safety Analysis. Report (FSAR)) and August 31, 1983 (tendering the . |
Environmental Report-0perating License stage (ER-OL)). :The-NRC conducted |

'a predocketing acceptance review and determined.that sufficient information-
was available to start detailed environmental and safety reviews. The.
operating license application was docketed on September 16, 1983 (FSAR) and
November 30, 1983 (ER-OL).

,

(4) The staff has reviewed the activities associated with the proposed opera-
," tion of the facility and the potential impacts of such operation, both

beneficial and adverse. The staff's conclusions are summarized as follows:

(a) Alteration of about 604 ha (1492 acres)* of land and associated wild-
life habitats has been necessary, including up to 338 ha (835 acres)
that are devoted to permanent plant facilities. No prime farmland was
located on the site. Although construction has had adverse effects
on land and wildlife, these effects-have not been particularly signif-
icant. Vacant areas on the site will be managed for forestry and
wildlife (Sections 4.2.2 and 4.3.4).

(b) Two 500-kV'and two parallel 230-kV transmission lines on 531 km'

(330 miles) or 2510 ha (6202 acres) of.right-of-way will connect
Vogtle with the existing power system within the State of Georgia-
(Section 4.2.7). Another 230-kV line of undetermined route and

.

length will be routed to the State of South Carolina.

(c) Plant operation should not jeopardize the existence of any terrestrial
or aquatic endangered or threatened species, although two endangered
species may be affected by construction and maintenance of the power
lines (Section 4.3.5).

(d) Surface water' quality impacts to the Savannah River caused by the
blowdown discharge from the Vogtle plant are predicted to be small,
based on the staff's assessment of pollutant loading and/or concen-
tration in the blowdown discharge to the river and on the small flow
of the blowdown relative to the flow of the river (Sections 5.3.2
and 5.5.2).

(e) Since the FES-CP was issued, the discharge design has been changed
from a multiport to a single port configuration. The predicted
benefits of the single port discharge are that the thermal plume will
be smaller, that, the plume will not impinge on the Georgia shoreline
of the river, and that the total width of the river affected by the
thermal plume will be less than that predicted in the FES-CP

,

(Section 5.3.2).

*Throughout the text of this document, values are presented in both metric and
English units. For the most part, measurements and calculations were origi-
nally made in English units and subsequently converted to metric. The number
of significant' figures given in a metric conversion is not meant to imply
greater or lesser accuracy than that implied in the original English value.

Vogtle 0ES viil
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(f) The effect of-the intake structure with the canal,. the barge unloading
~

. ;

. facilities,;the site runoff flume,.and the, site discharge pipe on the
, 100 year floodplain of the site is negl,igible (Section 5.3.3).

(g)' The impact of|the cooling towers on climatic conditions s~uch~as
j ogging'and-icing will be' negligible (Section 5.4.1). 'f

.
"

(h) Operation o'f the emergency. diesel generators and auxiliary ~ boilers
- will not significantly degrade air quality.in the vicinity of the

g plant.i The applicarit will operate the s auxiliary boilers 'in accordance -
.l: with a. State of Georgia permit to limit emissions. The State of*

Georgia has exempted air quality' permitting requirements for,the
diesel generators because of low rates of emissions (Section 5.'4;2).

(i) Plant operation, including the-release of drift from cooling towers', '

will not' adversely affect (native vegetation or agricultural crops in
the vicinity of the plant (Section 5.5.1).

'(j) Operation, of the Vogtle. transmission lines will have no effect on the
health of humans, animals, and plants (Section 5.5.1.3). . Wildlife.

I' thabitat will be modified.by right-of way clearing, and agricultural-.
. land directly under the towers will be unavailable for. tillage.

One section of transmission line crosses Ebenezer Creek at a point
'

designated as a National Natural Landmark by,the U.S.~ Park Service
and as a Scenic ~ River by the State of Georgia. The applicant has
proposed mitigative measures to protect the values of the area.,

These measures are such that the proposed crossing-is acceptable to
the designating agencies and to.the staff (Section 5.2.2).

,

Following completion of transmission line cultural resource su <eys,
the staff--in consultation with the State Historic Preservation
Officer--will submit determination of eligibility requests to the
Keeper of the National Register of Historic Places, where appropriate
(Section 5.7).s

(k) The thermal plume from the single port discharge will reach the river
bottom at a distance of 7.6 m to 9 m from the point'of discharge. The
benthic community in this area will be affected minimally because of
the sparse habitat provided by the shifting-sand substrate (Sec-
tion 5.5.2).

(1) The single port discharge is predicted to provide a greater zone of
'

passage for' migratory fish in the Savannah River in the plant vicinity
than would the multiport discharge (Section 5.5.2).

(m) A high potential for fouling of the Vngtle Plant water systems by
Corbicula (Asiatic clam) is' suggested by the high population of
Corbicula in the site vicinity, the infestations experienced at the
Savannah River Plant, and the design of the Vogtle intake system.
Intermittent chlorination of plant condenser and service cooling

,
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' . waters will be supplementert with high level continuous chlorination
'for control of macrofouling by the Asiatic clati-(Corbicula). A dechlo-
rination system may be used to reduce the;res{daal chlorine concentra-"

tion in the cooling water syste.n during the Corbicula spawning season
i -(April to November). Because the discharge fram the plant is less

< ' than 0.001% of the total flow of the Savannah River in the vicinity
.of the plant, the total residual chlorine in the discharge should be

.

- '

rapidly diluted within the mixing zone and should have no adverse
effect on aquatic biota downstream, as long as the total residual
chlorine levels in the discharge do not exceed 0.1 mg/L (Sec-
tion 5.5.2).

(n) Since the FES-CP was issued, the intake design has bden changed.
Impacts from intake entrainment and impingement of biota from the
Savannah River are expected to be minimal because of design features
incorporated into the intake structure (Se'ction 5.5.2).

(o) .The shortnose sturgeon, Acipenser brevirdstrum, is the only identified
endangered aqua 1'c species in the vicinity of the Vogtle plant. De-

mersal eggs of tne species should not be affected by the plant intake
or the thermal plume; however, if larvae are a component of the river-
ine drift community, they coald be drawn into the plant or carried
through the thermal plume. The small number of larvae collected in
the plant vicinity indicates that the site vicinity is not a unique
spawning habitat. Operation of this plant is not expected to jeopar-
dize the continued existence of this endangered species (Section 5.6.2).

(p) Socioeconomic impacts of the facility are anticipated to be minimal
(Section 5.8).

(q) The risks to the general public from the exposure to radioactive
effluents and the transportation of fuel and wastes from annual
operation of the facility are very small fractions of the estimated
normal incidence of cancer fatalities and genetic abnormalities
(Section 5.9.3.2).

(r) The risk to the public health and safety 'from exposure to radioactivity
associated with the normal operation of the facility will be small
(Section 5.9.3.2).

(s) No measurable radiological impact on the populations of biota is
expected as a result of routine operation of the facility (Sec-
tion 5.9.3.3).

(t) Impacts of a postulated reactor accident could be severe, but the
likelihood of occurrence is small, and the risks are ccmparable to
those at other nuclear power plants. There are no special or unique
circumstances about the Vogtle site and environs that would warrant
consideration of alternatives for the Vogtle Plant (Section 5.9.4.6).

(u) The dose commitments and health effects of the LWR-supporting uranium
fuel cycle are very small when compared with dose commitments and
potential health effects to the U.S. population resulting frmi all

.
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natural background _ sources. The annual occupational dose attributable
to all phases of the fuel cycle will have a small environmental impact.
The transportation dose to workers and the public with respect to the
uranium fuel cycle is small in comparison with the natural background
dose. Low-level radioactive waste disposal at land-burial facilities
will have no significant radioactive releases to the environment (Sec-
tion 5.10 and Appendix C).

(v) Radiation doses to the public as a result of end-of-life decommission-
ing activities are expected to be small (Section 5.11).

(w) Noise levels at residences near the site during_ operation will be
slightly above ambient levels, and no significant impact as a result
of plant noise is expected. Noise during wet' weather conditions could
cause annoyance at one residence located adjacent to one of the Vogtle
transmission lines. .The applicant will be required to investigate the
potential impact during operation and identify any necessary mitigative
actions (Section 5.12).

(5) This statement assesses various impacts associated with the operation of
the facility in terms of annual impacts and balances these impacts against
the anticipated annual energy production benefits. Thus, the overall
assessment and conclusion would not be dependent on specific operating
life. Where appropriate, a specific operating life of 40 years has been
assumed.

(6) The personnel who participated in the preparation of this document are
identified in Section 7.

(7) This DES will be made available to the public, to the Environmental
Protection Agency, and to other agencies as specified in Section 8.

(8) On the basis of the analysis and evaluations set forth in this statement,
after weighing the environmental, technical, and other benefits against.

the environmental costs at the operating license stage, the staff con-
cludes that the action called for under NEPA and 10 CFR 51 is the issuance
of operating licenses for Vogtle Electric Generating Plant, Units 1 and 2,
subject to the following conditions for protection of the environment:

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

(b) The applicant shall carry out the environmental monitoring programs
outlined in Section 5 of this itement, as modified and approved bys

the staff, and implemented in tra Environmental Protection Plan and
Technical Specifications that will be incorporated in the operating
licenses for Vogtle Electric Generating Plant, Units 1 and 2. Moni-
toring of the aquatic environment shall be as specified in the4

National Pollution Discharge Elimination System (NPDES) Permit.

Vogtle DES xi
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' (c) If. adverse environmental effects or evidence of impending irreversible
-environmental damage occurs during the operating. life of the plant,
the applicant shall provide the' staff with an analysis of the problem
and a proposed course of corrective action. - 1

4
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FOREWORD

This environmental statement was= prepared by the U.S. Nuclear Regulatory
Commission, Office of Nuclear Reactor Regulation (the staff), in accordance
with the Commission's regulations in 10 CFR 51, which implements the require-
ments of the National Environmental Policy Act of 1969.

This environmental _ review deals with the impacts of operation of the Units 1
and 2. Assessments relating to operation that are presented in this state-
ment augment and update those described in the Final Environmental Statement-
Construction Phase (FES-CP) that was issued in March 1974 in support of issuance
of construction permits for Units 1, 2, 3 and 4. Units 3 and 4 subsequently
were cancelled.

The information to be found in the various sections of this statement updates
the FES-CP in four ways: (1) by evaluating changes in facility design and
operation that will result in different environmental effects of operation
(including those that 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 issu-
ance of the FES-CP; (3) by factoring into the statement new environmental
policies and statutes that have a bearing on the licensing action; and (4) by
identifying unresolved environmental issues or surveillance needs that are to
be resolved by means of license conditions. Introductions (r6sumss) in appro-
priate sections of this statement summarize both the extent of updating and the
degree to which the staff considers the subject to be adequately reviewed.

Copies of this statement and the FES-CP (1974) are available for inspection and
copying for a fee at the Commission's Public Document Room, 1717 H Street NW,
Washington, DC, and at the Burke County Library, Fourth Street, Waynesboro,
Georgia 30830. Single copies of this statement may be obtained free of charge
by writing to

Division of Technical Information and
Document Control

U.S. Nuclear Regulatory Commission
Washington, DC 20555

Darl S. Hood is the NRC Licensing Project Manager who coordinated preparation
of this statement. He may be contacted by telephone 301/492-8474 or by writing
to the following address:

Mr. Darl S. Hood
Division of Licensing
U.S. Nuclear Regulatory Commission
Washington, DC 20555 .

|
|
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.AEC
.

Atomic Energy Commission
ALARA as low as reasonably achievable-

_

BWR boiling-water reactor

CCDF . complementary cumulative distribution functions
'CNR community noise rating
CP construction permit
CRM= cultural resources. management'

DES Draft Environmental Statement
00E. Department of' Energy

-EAB exclusion area boundary
ECCS-. emergency core cooling system
EDC environmental = dose commitment
ER-OL Environmental Report-0perating License stage
EPZ emergency planning zone
ESF engineered safety feature

FAC free available chlorine
FEMA ' Federal Emergency Management Agency
FES-CP Final Environmental Statement-Construction Permit stage,

FSAR Final Safety Analysis Report

GONR Georgia Department of Natural Resources
~GPC Georgia Power Corporation

LOCA loss-of-coolant accident
LPIS : low pressure injection subsystem
LWR light-water reactor

:

MEAG Municipal Electric Authority of Georgia

NEPA National Environmental Policy Act
NESC National Electrical Safety. Code
NMFS- National Marine Fisheries Service
NPDES National Pollution Discharge Elimination System
NRC Nuclear Regulatory Commission

OL operating. license
: OPC Oglethorpe Power Corporation

PAG protective action guide
'

PWR : pressurized-water reactor
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1 INTRODUCTION

The proposed action is the issuance of operatir.g licenses (0Ls) to Georgia Power
Company (GPC, applicant), Oglethorpe Power. Corporation (OPC), the Municipal
Electric Authority of Georgia (MEAG), and the City of Dalton, Georgia for the
operation of Vogtle Electric Generating Plant, Units 1 and 2 (the facility or
plant), which is located in the eastern sector of Burke County, Georgia on the
southwest side of the Savannah River, directly across the river from the Depart-
ment of Energy Savannah River Plant, Barnwell County, South Carolina. It is

about 42 km (26 ' miles) south-southeast of Augusta, Georgia, and about 24 km
(15 miles) east-northeast of Waynesboro, Georgia.

.,

The two-unit facility uses two four-loop pressurized water reactors (PWRs) manu-
factured by Westinghouse Electric Corporation. The rated thermal output of each
reactor is 3411 MWt. The 14-MWt input from the reactor ccolant pumps increases
the reactor coolant system (RCS) gross thermal output to 3425 MWt. The maximum
core design output (excluding pump heat) is 3565 MWt. This power level exceeds
that that would be permitted by the Vogtle licenses, but is the value used in
the radiological accident analyses. Reactor heat absorbed by the RCS produces
steam in four steam generators sufficient to drive a turbine generator unit ~
with a gross electrical rating of 1157 MWe. The turbine generator unit is manu-
factured by the General Electric Company. Excess heat'from'the condensing of
steam exiting the turbine generator is dissipated to the atmosphere through
natural draft cooling towets.

1.1 Administrative History

In August 1972, an application with the Atomic Energy Commission (AEC), now the
Nuclear Regulatory Commission (NRC, the staff, or the Commission), for permits
to construct a four-unit Vogtle Electric Generating Plant was filed by GPC, on
behalf of itself as part owner and three other owners: OPC, MEAG, and the
City of Dalton, Georgia. The conclusions resulting from the staff's environ-
mental review were issued as a Final Environmental Statement-Construction Permit

~

phase (FES-CP) in March 1974. Following reviews by the AEC regulatory staff and
the Advisory Committee on Reactor Safeguards, public hearings were held before
an Atomic Safety and Licensing Board. Construction Permits Numbers 108, 109,
110, and 111 for Units 1, 2, 3, and 4, respectively, were issued on June 28,
1974. On September 12, 1974, the applicant notified the NRC that Units 3 and 4
had been cancelled.

The application for operating licenses for Units 1 and 2 was submitted in two
parts. On June 30, 1983, the applicant tendered the Final Safety Analysis
Report (FSAR) and on August 31, 1983, tendered the Environmental Report-
Operating License stage (ER-OL).* The FSAR was docketed by the NRC on

*These documents are cited throughout this report as FSAR or ER-OL, followed by
a section, table, or figure number. They are available for review at the NRC |

Public Document Room, 1717 H Street, NW, Washington, DC, and at the Burke
'

-

County Library, Fourth Street, Waynesboro, Georgia.
1

Vogtle DES 1-1

-. _ - - _ _ _ _ _ - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - - _ - _ _ - _ _ _ _ _ . --_ _ _ _ _ _ _ _ _ _ _ _ - _ _ __



\

September 16, 1983, and the operating license application was completed by the
docketing of the ER-OL on November 30, 1983. The applicant estimates that as
of August 31, 1984, construction of Unit I was 71% complete and that of Unit 2
was 48% complete.

The staff presently plans to issue its Safety Evaluation Report (SER) docu-
menting its radiological safety review by June 1985. The applicant estimates
that Unit 1 will be ready for fuel loading in September 1986, and Unit 2 in
March 1988.

This statement by the NRC is based, in large part, on information in the ER-OL
through and including Amendment 4 dated July 20, 1984.

This draft statement is being issued for public comments, which should be filed
no later than 45 days after the date on which the Environmental Protection
Agency notice of availability is published in the Federal Register. The com-
ments received will be considered by the staff in the preparation of its Final~

Environmental Statement. Section 9 of this statement is reserved for the dis-
cussion of the staff's responses to the public comments, and Appendix A is
reserved for copies of the comment letters.

Appendix B contains the population radiation dose assessment according to the
National Environmental Policy Act; Appendix C discusses the effects of the
uranium fuel cycle; and Appendix D gives examples of the site-specific dose
assessment calculations. The National Pollutant Discharge Elimination System
(NPDES) permit application and draft permit are reproduced in Appendix E.
Appendices F and G relate to release categories used in the consequence analysis
and consequence modeling considerations, and Appendix H presents information
on endangered and threatened species. Appendix I is a copy of the Section 401
Water Quality Certification issued by the State of Georgia, and Appendix J con-
tains correspondence relating to the proposed transmission line crossing of
Ebenezer Creek Swamp.

1. 2 Permits and Licenses

ER-OL Table 12.1-1 lists the status of environmentally related permits,
approvals, and licenses required from Federal and state agencies in connection
with the proposed project. The staff has reviewed the listing and other infor-
mation and is not aware of any potential non-NRC licensing difficulties that
would significantly delay or preclude the proposed operation of the plant.
Pursuant to Section 401 of the Clean Water Act, the issuance of a water quality
certification, or waiver therefrom, by the Georgia Department of Natural

,

Resources (GONR) is a necessary prerequisite to the issuance of an operatingt

license by the NRC. This Section 401 certification was granted on January 15,
1982 (ER-OL Section 12.1) and is reproduced in Appendix I of this statement.
On August 1, 1984, GDNR issued a draft NPDES permit for Vogtle Units 1 and 2,
pursuant to Section 402 of the Clean Water Act, and a public notice of intent
to issue the permit. The draft NPDES permit was forwarded to the applicant by
a GDNR letter dated August 24, 1984. As noted above, copies of the draft
permit, which includes the anticipated effluent limitations, are in Appendix E
of this statement.

Vogtle DES 1-2
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2.-PURPOSE AND.NEED FOR THE ACTION
.

The Commission _ amended 10.CFR.51, " Licensing 'and Regulatory Policy and Proce -
.dures for Env_ironmental Protection," effective April 26, 1982, to provide that.
need for power 1 issues will not be considered'in ongoing and future OL. proceed-'

'ings:for. nuclear power plants unless_a showing of special circumstances is made.
- under 10 CFR 2.758 or the Commission otherwise so requires (Federal Register, '

;

March 1982). ' Need for _ power issues need:not be addressed by OL applicants _ in : '4

-environmental reports to,the NRC, nor byLthe NRC staff in environmental impact
statements prepared in connection with operating license applications

L(10 CFR 51'.53, 51.95, and 51.106(c)).

-This: policy has been determined by_the Commission to be justified even in' situ-
,,

.

'

ations where, .because of reduced capacity requirements on the applicant's sys -
~

tem, the additional capacity to be provided by the nuclear facility .is not
needed to meet the applicant's load responsibility. The Commission has taken

-

'

' this action because the -issue of need for powercis correctly considered at the
: CP stageLof the regulatory review where a finding of insufficient need'could:

factor into denial of issuance.of a license. At the OL review stage, the pro-:

posed plant is substantially constructed and a finding of insufficient need ,2

e

would not, in itself, result in denial of the operating license.,

;j

Substantial information exists that supports an argument that nuclear plants.are
.

lower in operating costs than conventional fossil plants. If conservation or-
other factors lower anticipated demand, utilities remove generating facilities-

} from service according to their~ costs of operation, with the most expensive
d facilities removed first. Thus, a completed nuclear plant would serve'to sub-

stitute for less economical generating capacity (Federal Register, August 1981
and March 1982).,

I

k

: Accordingly, this statement does not consider need for power issues. Section 6-
i does, however, consider the savings associated with the operation of the nuclear ,

; plant.
J
' 2.1 References

I

j Federal Register, 46 FR 39440, August 3, 1981.
~

i !

-- , 47 FR 12940, March 26, 1982.
I s
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| 3 ALTERNATIVE T0-THE' PROPOSED ACTION
(
p The Commission amended its regulations in 10 CFR 51 effective April-26, 1982,-

.

E to' provide.that issues related to alternative. energy sources will not be con-
|sidered-in OL proceedinas'for nuclear power. plants unless a' showing of special.,

' circumstances is made under-10 CFR 2.758 or the Commission-otherwise so-requires
(Federal Register, March 1982). -In addition, these issues need not be addressed

(by OL applicants in environmental- reports :to,the NRC, nor by the NRC staff in '
; . environmental impact statements prepared in connection with operating license
' . applications (see 10 CFR 51.53, 51.95, and 51.106(c) and (d)).

The Commission has concluded that alternative energy source issues are resolved
at the'CP stage, and the CP is granted.only after a finding that, on balance,
no superior alternative to the proposed nuclear facility exists. In addition,

,

this conclusion is unlikely to change even if an alternative is shown to be-
marginally environmentally-superior in comparison with operation of-the nuclear4

; facility because of the economic advantage that operation of the nuclear plant
Ewould have over available alternative sources (Federal Register, August 1981t'

and March 1982). . By earlier amendment (Federal Register, May.1981), the Com-
, .

: mission also stated that alternative sites will not be considered at the OL- r

j stage, except under special circumstances, in accordance with 10 CFR 2.758.
; Accordingly, this statement does not consider alternative energy sources or
f alternative sites.

,

j 3.1 References
+

4

i- -Federal Register, 46 FR 28630, May 28, 1981,

f -- , 46 FR 39440, August 3, 1981
#

i
' -- ,~47-FR 12940, March 26, 1982.
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4 PROJECT DESCRIPTION AND AFFECTED ENVIRONMENT

'4.1 Rdsuma
l

-This rdsumd highlights changes to the plant' design and operating characteristics
since the FES-CP was issued in March 1974.

>

A number of changes in design and operating characteristics have occurred since
that time. Most notable of these is the cancellation of Units 3 a'nd 4 in
September 1974. . Cancellation of Units 3 and 4 resulted in the elimination of
the two associated cooling towers and reactor buildings and a reduction in the
quantity of water to be used-from the Savannah River and onsite wells. The
cancellaton also reduces the total plant effluents, discharges, and production
of wastes.

In addition to the reduction in the number of units from four to two', changes in
design affecting the plant system to dissipate excess heat produced by the plant
to the environment include (1) changing the discharge structure for cooling
tower blowdown and other plant liquid wastes from a multiport diffuser type to
a single port discharge; (2) changing the intake structure canal design from
slope riprap to vertical sheet pile; and (3) adding lateral escape passageways
for fish escape at the intake canal entrance. To reduce impingement, the intake
structure design has been changed so that each cell contains one pump. Changes
in radwaste systems include revision of the principal design codes and standards
for liquid radwaste to conform to Regulatory Guide 1.143, and upgrading the
solid radwaste handling system to meet regulatory requirements. Other changes
in design affecting chemical and biocide discharges from the plant are (1) the
eddition of a waste water retention basin and blowdown sump; (2) changing the
steam generator chemistry control from a phosphate treatment to an all-volatile
treatment system; (3) changing the discharge structure to a single port dis-
charge type, as noted above; and (4) changing the handling of laboratory,
laundry, and hot shower wastes from drumming to a comb.qation of recycling,
treatment, and release as part of combined plant liquid discharge. For the
circulating water system, the applicant has proposed to use a continuous
chlorination system with dechlorination of plant blowdown. Extensive design
changes to the transmission facilities and transmission routing have been made
since the FES-CP was issued, and the area impacted by transmission line routing
has been reduced about 50%, and one of the new routes will cross the Ebenezer
Creek National Natural Landmark. Other changes are the additions of an offsite
Emergency Operations Facility and offsite monitoring and public alert systems.
A training simulator building has been added 2.4 km (1.5 miles) from the plant.
The applicant presently plans to locate the Emergency Operations Facility within
the training simulator building.

4.2 Facility Description

4.2.1 External Appearance and Plant Layout

A general description of the external appearance and plant layout during the CP
stage is in FES-CP Section 3. An artist's sketch and site plot plan for the

Vogtle DES 4-1
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proposed Vogtle Plant, Units 1, 2, 3, and 4'are in FES-CP Figures 3.1 and 3.2,
-respectively.

IAs noted above~, since the FES-CP was issued', the major changes have been the
reduction in plant size from four to two units and the deletion of two reactor
buildings and cooling towers. A minor change in external appearance (addres' sed
t!y the staff as part of Amendment 2 to Construction Permits CPPR-108 and CPPR-109,

~ . July 24, 1981)-was the removal of the enclosure buildings and the substitution of
a steel-framed, metal-siding equipment building from grade to the 270-foot level.
Figure 4.1 is a sketch of the two-unit' plant, and ER-OL Figure 3.1-2 shows the
two-unit station -layout and identifies the various structures. A photograph of"

.the plant site in June 1984 is shown on page v of this statement. The major
building and component's on the site include the containment buildings, cooling
towers, turbine building, administration building,_radwaste service area, ware-
house, and diesel generator and auxiliary facilities. Other changes that have
occurred include the addition of the Emergency Operations Facility, which is to
be in the simulator building.

4.2.2 Land Use

The various uses of land on the plant site are shown in Figure 4.2. 'Of the
1282 ha (3169 acres) constituting the Vogtle site, 604 ha (1492 acres) have been
cleared as a result of construction activities. At the CP stage, it was ex-

pected that only 409 ha (1011 acres) would be disturbed. The additional acreage

disturbed is occupied primarily by spoil, stockpile, and borrow areas,

Permanent facilities on the site--including the plant, transmission lines, roads,
and miscellaneous structures--will occupy 247 to 338 ha (610 to 835 acres).
After the CP review, the plant design was changed from four-units with four
natural draft cooling towers to two-units with two natural draft cooling towers,
reducing the acreage requirement for permanent plant facilities.

Other cleared areas not occupied by permanent facilities will be landscaped or
revegetated, and post-reclamation land uses will include forestry and wildlife
management (ER-OL response to question E290.9). Permanent facilities on the
site that are not associated with the proposed licensing action are Georgia
Power Company's Wilson Plant (a small oil-fired electrical plant) and its
230-kV power line. There were no prime or unique farmlands on the site and no
farmlands of statewide importance (ER-OL Section 2.1.1.2). Access to the site
is by railroad spur from the Central Railroad of Georgia 19 km (12 miles) west
of the plant and by blacktop road from Georgia State Highway 23, which is 8 km
(5 miles) south-southwest of the plant.

4.2.3 Water Use and Treatment

4.2.3.1 Water Use

Figure 4.3 provides a schematic flow diagram for both anticipated daily average
and maximum water use by the various Vogtle plant systems. Although the general
pattern of water use has not changed since the FES-CP was issued, the actual
quantities of both surface water and groundwater to be used by the plant have
decreased with the reduction of plant size from four to two units and the de-,

'

tailed design and engineering development. Table 4.1 compares water use as
|

proposed in the FES-CP and as proposed in the ER-OL.
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The Savannah River will serve as (1) the source of makeup water for the natural-
draft cooling towers, (2) dilution water for liquid radwaste discharge, and
(3) a backup source for makeup to the nuclear service cooling water towers.

The main circulating water system of the Vogtle plant will consume an average
of 5.7 x 104 L/ min (15,000 gpm) of the 7.6 x 104 L/ min (20,000 gpm) per unit
withdrawn from the Savannah River. This rate of water withdrawal is approxi-
mately the~same as the 7.2 x 104 L/ min (19,000 gpm) per unit withdrawal rate
proposed in FES-CP Section 4.2.3. The maximum consumption of river water by

a 3two units is 0.6% of the average river flow (292 m /sec (10,300 ft /sec)) and
31.2% of the 164 m /sec (5800 fta/sec) guaranteed from upstream control struc-

tures (see Section 4.3.1 below).

The nuclear service cooling water system, plant water treatment system, fire
protection system, and potable and sanitary system will be supplied by ground-
water from onsite wells. The average groundwater consumption by these systems
is 5.05 x 103 L/ min (1333 gpm), and the maximum consumption is 8.7 x 103 L/ min
(2300 gpm) (ER-OL Section 3.3.3).

4.2.3.2 Water Treatment

Chlorine will be added to the circulating water system at the station intake
structure as a gas dissolved in water to control biological growth in the con-
denser cooling water system. Chlorine concentrations will be monitored by
grab. samples taken at the discharge of the river makeup water pumps and at the
natural draft cooling tower blowdown lines. Intermittent chlorination will be
used to maintain a level of approximately 0.2 mg/L free available chlorine
(FAC) in the circulating water. During the summer, chlorine will be injected
1 to 3 times daily to control biological growth. During the Corbicula (Asiatic
clam) spawning season, chlorination may be continuous, with concentrations up
to 10 mg/L. This is expected to provide a 1.0 mg/L FAC concentration in the
circulating water system to prevent Corbicula biofouling. The average FAC
concentration in the cooling tower blowdown will be limited to 0.2 mg/L, with
a maximum instantaneous concentration of 0.5 mg/L. The maximum system design
chlorination rate is 4500 kg/ day (10,000 lb/ day) (ER-OL Section 3.6.1.1).

The applicant will use a single dechlorination system to control residual
chlcrine concentrations in the station blowdown as a result of chlorination of
the cooling water systems of either Unit 1 or Unit 2 (ER-OL response to staff
question E291.21). The system would use liquid sulfur dioxide evaporated and
injected into the station blowdown at the blowdown sump. The capacity of the
injectors is 650 kg/ day (1435 lb/ day). Use of the dechlorination system is
expected to be necessary only during the Corbicula spawning season (April to
November).

Blowdown from the circulating water system will be combined in the blowdown
sump with water from the low volume waste system and the nuclear service
cooling water, which will dilute the concentration of both FAC and total
residual chlorine (TRC) from the circulating water system. The TRC concentra-
tion in the blowdown discharge is expected to be less than 0.1 mg/L (ER-OL
Section 3.6.1.1).
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Corrosion, scaling, and biological growth in the nuclear service cooling water
system will'be controlled by addition of sulfuric acid and chlorine (see
Table 4.2). ;0n the basis of the draft NPDES permit,* the staff expects the

I

average FAC concentration to be limited to 0.2 ppm and the maximum instantaneous
concentration to 0.5 ppm by the final. NPDES permit requirements. The maximum

system design chlorination rate is 900 kg/ day (2000 lb/ day). Because groundwater
from the Tuscaloosa aquifer is used for makeup water to this system, there
should be no Corbicula biofouling. However, if river water is used for makeup,
it is likely.that continuous chlorination over a prolonged period will be used
to ensure that there is no Corbicula infestation of the nuclear service cooling
water system.

4.2.4 Cooling System

4.2.4.1 General

Figure 4.4 is a flow diagram of the heat dissipation system, showing both the
circulating water system and the nuclear service cooling water system. Several
changes in the plant design since the FES-CP was issued have affected the heat
dissipation system. These are (1) reducing the plant from four to two units,
(2)' changing the design of the intake structure canal from slope riprap to ver-
tical sheet pile, (3) adding lateral escape passageways for fish at the intake
channel entrance, and (4) changing from a multiport diffuser to a single port
discharge.

4.2.4.2 Intake

The intake structure design has been modified since the FES-CP was issued so
that each cell contains one independently operating pump. This design change
was made to reduce the potential for impingement (see Section 5.5.2).

Figure 4.5 shows the current design of the intake structure and canal (ER-OL
Section 3.4.1). The intake canal contains a skimmer weir at the river entrance
to the canal and a submerged weir in the canal 31 m (100 ft) downstream of the
skimmer to provide a sedimentation basin near the mouth of the canal. Sediment
deposited will be dredged and transported to an upland disposal site when the
depth in the basin causes excessive sediment carryover into the main canal
section (ER-OL Section 3.4.1.1).

The intake structure consists of four chambers, each with stop logs, a trash
rack, a traveling water screen, one pump, and associated equipment, including
chlorination equipment. Debris is washed from the traveling water screen and
is sluiced into a trash basket located in the trash basin. The contents will
be emptied periodically and moved to an upland disposal site (ER-OL Sec-
tion 3.4.1.2). FES-CP Section 3.3.2.1 stated that leaves, twigs, and other
material washed from the traveling screen would be returned to the river.

At the average river flowrate of 292 m /sec (10,300 ft /sec) and a water-level3 3

elevation of 26 m (84 feet), the average water velocities in the intake struc-
ture are calculated to be 0.1 m/sec (0.3 ft/sec) through the trash rack and

*At the time this statement was prepared, the staff expected the final NPDES
permit to be issued in October 1984; it will be addressed in the FES.
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0.2 m/sec (0.7-ft/sec) through the traveling screens. When the river flow-is
at the minimum guaranteed rate of 164 m /sec (5800 fts/sec) and the river3

elevation is 23.9 m (78.4 feet), the intake water velocities are calculated to
be 0.12 m/sec (0.4 ft/sec) through the trash rack and 0.25 m/sec (0.82 ft/sec)
through the traveling screens (ER-OL Section 3.4.1.2). These calculated velo-
cities are slightly less than those predicted in the FES-CP. Under worst case
conditions when there.is clogging by debris or biological growths to the
extent that there is a 44% reduction in the surface area of the screens or
trash racks, the velocities are calculated to be 0.5 m/sec (1.5 ft/sec) and
0.2 m/sec (0.8 ft/sec), respectively.

4.2.4.3 Circulating Water System

There have been only minor changes in the circulating water system since the
FES-CP was issued. The revised system design parameters are shown in Table 4.3.
The water ' chemistry criteria for operation of the cooling towers are shown in
Table 4.4.

-4.2.4.4 Discharge

Discharge from the circulating water system and low volume wastes is to the'
Savannah River via a single port discharge pipe. The change from a submerged
multiport diffuser to a single port discharge was approved by the NRC on Janu-
ary 29, 1982 as Amendment 3 to the CP. The single port discharge (Figure 4.6)
will meet the U.S. Corps of Engineers navigation and operations criteria and
reduce potential effects from biofouling because the port diameter is larger,
and it is expected to result in a smaller thermal and chemical plume (see Sec-
tion 5.3.2). The discharge pipe is 0.61 m (2 feet) in diameter and extends
from the west river shoreline about 6 m (20 feet) from the low-flow water mark.
The centerline elevation of the discharge pipe is at 22 m (73 feet msl); the
water level of the Savannah River is 24.5 m (80.4 feet msl) at the guaranteed

3 3low flow of 164 m /s (5800 ft /sec). The discharge is directed at an angle of
20 degrees downstream from a line perpendicular to the riverbank and 5 degrees
downward from the horizontal plane. Under certain operating conditions, the
plume may contact the bottom for a distance of about 2.4 m (7.9 feet) beginning
at a point 7.6 m (25 feet) from the discharge point to a point 9 m (30 feet)
along the centerline.

4.2.5 Radioactive Waste Management System

Under requirements set by 10 CFR 50.34a, an application for a permit to con-
struct a nuclear power reactor must include a preliminary design for equipment
to keep levels of radioactive materials in effluents to unrestricted areas as
low as is reasonably achievable (ALARA). The term ALARA takes into account the
state of technology and the economics of improvements in relation to benefits
to the public health and safety and other societal and socioeconomic considera-
tions and in relation to the utilization of atomic energy in the public interest.
Appendix I to 10 CFR 50 provides numerical guidance on radiation dose design
objectives for light-water-cooled nuclear power reactors (LWRs) to meet the
requirement that radioactive materials in effluents released to unrestricted
areas be kept ALARA.
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To comply with.the requirement's of 10 CFR 50.34a(c).for a license to operate a
nuclear power reactor, the applicant provided (in FSAR Chapter.11) final de -

.

signs of radwaste systems and effluent. control measures for keeping levels of
radioactive materials in' effluents ALARA within the requirements of Appendix I
to 10 CFR 50. In addition, the applicant provided revised estimates of-the- i

quantity of each principal radionuclide expected to be released annually to
unrestricted areas in liquid and gaseous effluents produced during normal
reactor operations, including anticipated. operational occurrences.

The NRC staff's detailed evaluation of the radwaste~ systems'and the capability
of these systems to meet the requirements of Appendix I will be presented in
Chapter 11 of the staff's Safety Evaluation Report (SER). The quantities of

radioactive material that the NRC staff calculates will be released from the
plant during normal operations, including anticipated operational occurrences,
.are in Appendix D of this statement, along with examples of the calculated
doses to individual members of the public and to the general population resulting
from these effluent quantities.

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

The operating licenses-for this facility will include Technical Specifications
that limit release rates for radioactive material in liquid and gaseous effluents
and that require routine monitoring and measurement of all principal release
points to ensure that the facility operates'in conformance with the radiation-
dose-design objectives of' Appendix I to 10 CFR 50.

4.2.6 Nonradioactive Waste Management Systems (Draft NPDES Permit Outfall
Serial Nos. 001A, 001B, and 001B5)

Chemical and biocide wastes associated with the circulating water system blow-
down, the nuclear service cooling water blowdown, and low volume wastes will
be discharged during startup and operation in accordance with the final NPDES
permit when it is issued (a copy of the draft permit issued August 1, 1984, is
in Appendix E). The chemicals used (see Table 4.2) and the liquid wastes pro-
duced by these systems (Table 4.5), along with the sanitary wastes, will be
treated and combined in the blowdown sump prior to discharge to the Savannah
River, as discu; sed in Section 4.2.4. The blowdown flow discharged at four
cycles of concentration will be approximately 1.9 x 104 L/ min (5000 gpm); this
flowrate is higher than the 1.5 x 104 L/ min (4000 gpm) reported in FES-CP Sec-
tion 3.6.1.1. The waste-water retention basin and blowdown sump for collection
of the liquid wastes have been added to the design since the FES-CP was issued.
These additions were made in response to requirements of the Clean Water Act

i for system capability to retain, sample, and, if necessary, treat wastes
before they are mixed with other station waste streams prior to discharge.

Low volume waste consists of liquid chemical waste from the steam generator
system, blowdown from the auxiliary boiler, startup and equipment cleaning,
and discharge from the water treatment plant. Changes in the chemical consti-
tuents and handling of the low volume waste since the FES-CP was issued are
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th'e result of-~(1) the change-to an all-volatile treatment using hydrazine and
ammonia to control' steam generator chemistry rather than use of a phosphate .

-treatment ~ system:(FES-CP Section 3.6), and (2) the use of waste-water. retention
basins (ER-OL. Sections 3.6.2 and 3.6.3).

The. applicant' estimates that plant startup wastes (consisting of about two
system volumes of flush water and chemical cleaning waste,.if needed) will be,

about 3.4 x 107 1 (9 x 108 gallons) per unit. These waste waters will be
. directed to the plant. waste-water retention basins,~the construction sediment
retention basin, or the startup ponds for removing suspended solids before the.

'
wastes are discharged to the Savannah River (ER-OL Section.3.6.2.3). Discharge
criteria for flush waters and chemical cleaning waste waters are the EPA Efflu-
ent Guidelines (40 CFR 423) for low volume wastes and metal cleaning wastes,
respectively (see Section 5.3.2). '

The characteristics and volumes of the liquid effluents. discharged to the
waste-water retention basins and ultimately the Savannah River from the circu-

.
lating water cooling. system, nuclear service cooling water system, and low

i -volume wastes, and the combined effluents from these three sources are shown
in_ Table 4.5. The composition of blowdown discharged from these three sources
into the Savannah River is governed by EPA effluent limitations (see Sec-
tion 5.3.2). The applicant anticipates that discharge from the waste retention'

i basins will occur. intermittently for periods ranging from a few hours a week
to a few hours a day. . Pumping into the blowdown sump will normally occur at a
rate of about 3030 L/ min (800 gpm). Pumping rates up to 7570 L/ min (2000 gpm)
could occur (ER-OL response to staf f question E291.20). The solid wastes from
the waste-water retention basins and the cooling tower basins that are not
carried from these basins into the discharge line will be removed during
normal power outages and disposed in an approved upland disposal site. Studies ;

have shown (ER-OL Section 5.6.3) that these solid wastes are not hazardous and
'

; can be safely deposited in an upland site.

j 4.2.7 Power Transmission System

{ At the CP. stage, six corridors containing-eight 500-kV lines and three 230-kV
i lines were proposed for the four-unit plant (FES-CP Section 3.8). The termi-

nation points of these corridors were the Hatch Nuclear Plant, Bonaire,
Waynesboro, Klondike, Gainesville, Evans, and Goshen (FES-CP Figure 3.9). The

.

; total land area involved was 5123 ha (12,660 acres).

For the two-unit plant for the OL stage, four transmission line corridors are
proposed (Figure 4.7). These corridors will .ontain a 245-km (152-miles)

i 500-kV line to the Scherer plant, a 256-km (159-mile) 500-kV line to Thalman,
!- a 230-kV line of undetermined length and route to South Carolina, and two 30-km

(18.8 mile) 230-kV lines to Goshen. Only the Goshen line and termination point
are the same as proposed at the CP stage. The current system is based on plan-

3

ning studies of needed interconnections for the Georgia power system. Changes
:. in the routes and number of power lines resulted (1) from changes in construc-
| tion schedules of substations and of lines not directly associated with the

j Vogtle plant-and (2) from the reduction to two units at Vogtle. Design features
: of the lines are given in Table 4.6.

|
'

i

i
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The two li es to Goshen will lie adjacent to an existing line from the Wilson
~

'

plant to Goshen. The exact corridor and termination point for the 230-kV line
to South Carolina have not been established; they will.be determined by the
South Carolina Electric and Gas Company. The line to the Scherer' plant is
routed by way of the' existing Wadley substation and the Wallace Dam area,
where interconnections with the power system are expected to be made some time
after the Vogtle lines are operational. The Thalman line is routed past

Effingham, another future interconnection site.

4.3 Project-Related Environmental Descriptions

4.3.1 Hydrology

The-Vogtle site, which encompasses an approximate area of 1282 ha (3169 acres),
is owned by Georgia Power Company. The plant is located about 42 km.(26 air
miles) south-southeast of Augusta, Georgia, along the west bank of the Savannah
River, and 24 km (15 air miles) east-northeast of Waynesboro, Georgia, in the
eastern sector of Burke County at river mile 151.1. The drainage area above

2 (8015 mi2),the plant site is about 20,759 km

The plant is on high ground, with the entrance to power block buildings at
elevation 220.0 feet msl, approximately 42.7 m (140 feet) above minimum river
level and about 24.4 m (80 feet) above the probable maximum flood level.4

Finished grade elevation in the power block area is about 218.5. feet ms1. The
grade elevation at the river intake structure is approximately 125.0 feet ms1.

4.3.1.1 Surface Water

As shown on Figure 4.8, the Vogtle site is adjacent to the Savannah River
about 80 km (50 river miles) below Augusta, Georgia. The site is bordered on
the east by the Savannah River and on the south by Beaverdam Creek.

3At a minimum flow of 164 m /sec (5800 cfs), the river at this location is
about 104 m (340 feet) wide and from 2.7 to 4.9 m (9 to 16 feet) deep and has
an average veloc'ty of 0.9 m/sec (3 ft/sec). The Savannah River Basin has a
drainage area of 27,394 km (10,577 mi2) of which 11,865 km2 (4581 mi2) are in2

western South Carolina, 15,076 km (5821 mi2) in Georgia, and 453 km2 (1752

mi2) in southwestern North Carolina. The Tallulah and Chattooga Rivers, which
form the Tugaloo River on the Georgia-South Carolina state line, and the
Whitewater and Toxaway Rivers, which form the Keowee River in South Carolina,
start in the mountains of North Carolina. Keowee River and Twelve Mile Creek
join near Clemson, South Carolina, to form the Seneca River. The two principal
headwater streams, the Seneca and Tugaloo Rivers, join near Hartwell, Georgia,
to form the Savannah River.

From this point, the Savannah River flows about 483 km (300 miles) south-
southeasterly to discharge into the Atlantic Ocean near Savannah, Georgia.
Its major downstream tributaries include Broad River in Georgia, the two
Little Rivers in Georgia and South Carolina, and Brier Creek in Georgia. The
topography of the basin varies from elevation 5000 feet msl at the headwaters
of the Tallulah River to about 1000 feet msl in the rolling and hilly Piedmont
province, descending to around 200 feet msl at Augusta, Georgia, and from
there, gently rolling to the nearby Coastal Province from Augusta to the

' Atlantic Ocean.
4
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Rainfall is generally abundant and is about 203 cm-(80 inches) annually. Snow
-

cover is rare except in the mountains. Runoff average is about 38 cm (15 inches)
annually for the entire drainage area, while runoff at Augusta, Georgia, aver- i

ages about 48 cm (19 inches). Total stream flow varies considerably from year
'

to year. Streams in the basin are typically high in the winter and early spring.
During the summer, flows recede and remain low through autumn. Industry has
settled along the Savannah River at Augusta, Georgia, where there is an inland
port, and at~ Savannah, Georgia, where there is a deep draft harbor. Upriver

~

3regulation has increased the minimum daily flow frem a record of 31 m /sec
3 3(1105 cfs) before construction of the dams to 173 m /sec (6100 ft /sec) after

their construction.

Since the FES-CP was issued, an additional upstream reservoir, Richard B.
Russell, located between Clark Hill and Hartwell reservoirs, has been scheduled
for completion in 1984.

There are.three major Corps of Engineers dams in the Savannah River Basin:
namely, Hartwell, Richard B. Russell, and Clark Hill. These threc reservoirs
will form a chain of reservoirs about 193 km (120 miles) long. The Hartwell
Dam is located 143 km (89 miles) above Augusta and 11 km (7 miles) below the
confluence of the Tugaloo and Seneca Rivers, which form the Savannah River. It

~

is a multipurpose project with 1.5 m (5 feet) of storage.above the maximum-

power poo1* (660 feet msl) reserved for flood control. This is equivalent to
a flood control storage capacity of 3.61 x 108 ma (293,000 acre-ft). The
reservoir covers 22,643 ha (55,950 acres) at maximum power pool (660 feet
ms1). The surface area at the top of flood control pool (665 feet ms1) is

,

24,828 ha (61,350 acres). Minimum power pool elevation is 625 feet msl.

The Richard B. Russell Lake and Dam is another multipurpose project in the
Savannah River Basin. It is on the Savannah River in Georgia and South Carolina,
442.6 km (275.1 miles) above the river's mouth, 101.3 km (63 miles) above
Augusta, and about 26 km (16 miles) southeast of Elberton, Georgia. At maximum
power pool (elevation 475 feet msl), the reservoir has an area of 10,785 ha
(26,650 acres) and has a stable lake with only 1.5 m (5 feet) of drawdown.

The Clark Hill Dam project was begun in August 1946 and completed in July
1954. It is a multipurpose project designed to reduce floods in the Savannah
River and to ensure a required minimum river flow for navigation. Tne Clark
Hill project is credited with reducing the sediment load in the Savannah River
carried into the Savannah Harbor by 22%. At maximum power pool (330 feet ms1),
Clark Hill provides a total storage of 3.6 x 109 m (2,900,000 acre-ft) and3

flood control storage of 4.81 x 108 ma (390,000 acre-ft) at a pool elevation
of 335 feet msl. The reservoir elevation normally recedes to about elevation
326 feet msl from September to mid-December.

Flow regulation at Hartwell Dam establishes the power pool at Clark Hill Dam,
which, in turn, provides minimum flow downstream of Clark Hill Dam. A minimum
flow of 164 m /sec (5800 ft /sec) (based on the period of record) is required3

*The term " power pool" as used in this section refers to the water volume stored;

| between specified elevations of a reservoir that is allocated to the generation
of hydroelectric power.
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for navigation.below Aug'usta; however, a discharge of 178 m /sec (6300 ft /sec)-
'

3 3

is normally provided 70% to 80% of the time. Clark Hill Dam is designed for a

maximurr drawdown of M 5 m (18 feet) from the top of the' power pool at elevation
330 feet msl to a min uum pool at elevation 312 feet msl. However, it is not

anticipated that the minimum' pool will be reached more often than once in 150
years.

'On the basis of data from the United States Geologic Survey gaging station at
3Augusta, Georgia, the annual average flow of the Satannah River is 291 m /sec

(10,300 fta/sec).

Heavy flows into the lake begin generally in mid-December and continue through
April,'with a maximum power pool reached by the first of May. FSAR Table
2.4.1-3 shows the drainage areas,-ownership,- seismic design criteria, spillway
design criteria, location, and type of structure for these major reservoirs
and other water-controlling structures.

The discharge structure for the Vogtle Plant is directed into the Savannah
River at about river mile 151. All overland flows from the site would drain
into either the Savannah River or into Beaverdam Creek, which also discharges
into the Savannah River. The area of possible surface water contamination is,
therefore, limited to the Savannah River downstream of the plant d|scharge
(Figure 4.9).

The Savannah River system below the Vogtle site is very sparsely develcped and,
therefore, has few users. Population centers utilizing the Savannah River are
not encountered until the ocean outfall of the river is approached in the area
of Savannah /Chatham County (Figure 4.9). In this area, eight withdrawals have
been identified, of which two serve at least some domestic users. One other
withdrawal in the area (Continental Forest, Inc.) was determined to be from an
upstream tributary to the Savannah River and, therefore, is not exposed to
possible contamination.

The two population areas served by withdrawals from the Savannah River are the
Beaufort / Jasper County water intake, which currently serves approximately
50,000 domestic users, and the water intake for the Cherokee Hill Water Treat-
ment Plant (Port Wentworth), which serves an effective population of 20,000
users. The Beaufort / Jasper County intake currently withdraws 19.6 million
L/ day (5.18 million gpd); it is located 180 km (112 river miles) downstream
approximately at river mile 39. The population projections cf the Economic
Research Service of the Office of Business Economics indicated that, by the
year 2020, the domestic withdrawal rate will be approximately 20.7 million L/ day
(5.47 million gpd). The Cherokee Hill Water Treatment Plant's domestic with-
drawal rate is currently approximately 170.6 million L/ day (45.07 million gpd)
and is expected to increase to 226.7 million L/ day (59.9 million gpd) by the
year 2020. It is located 196 km (122 river miles) downstream at about river
mile 29.

All of the remaining withdrawals are for industrial purposes, primarily cooling
water. The industrial process water used is primarily for paper processing.
There are no process waters associated with foodstuffs, and 1.here are no iden-
tified groundwater users, such as riverbank wells, that could conceivably be

| contaminated by Vogtle discharge. A survey conducted by the applicant found,

|
i
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that there was no irrigation water withdrawal from the Savannah River near the
plant site.

Table _4.7 lists |the identified river water users that could be contaminated by
Vogtle discharges, including the user's name, typeLof water used, distance from
the station in river miles and radial miles, current'and projected withdrawal
rates, and estimated return rates. Projections were.made based on population
for domestic users and the type of industrial use-for other users. The various
power company usages are'not expected to increase over the projection period.
The other industrial users are assumed to increase withdrawal rates at an
average of 2% per year. Return rates were calculated on the assumption that
domestic, industrial process, and cooling water rates were 80%, 90%, and 95%
of' withdrawal rates, respectively. Use of the Savannah River does not vary-
seasonally, nor are there sigaificant storage ponds or flow augmentation
activities.

There.are 11 groundwater users within a 3.2 km (2-mile) radius of the Vogtle
Plant. Figure 4.10 shows the location of each groundwater well and identifies
the groundwater users by sector and water use.

All of the groundwater users are located upgradient of the onsite aquifer sys-
tem flow as shown on Figure 4.11, and thus are upgradient of-the migration of
any potential radioactive liquid release at the Vogtle site.

There are four_ facility structures in the Vogtle flood plain: the intake struc-
ture with cana!; the barge unloading facility; the site runoff flume; and the
site discharge pipe.

4.3.1.2 Groundwater

A shallow water table aquifer (maximum depth 24 to 30 m) and the deep confined
Tuscaloosa (Cretaceous) and Tertiary aquifer systems (below 43 to 52 m depth)
exist at the site. They are separated by the 18- to 21-m (60- to 70-foot) thick
Blue Bluff Marl member of the Lisbon Formation, the principal load bearing struc-
ture for the plant. The Blue Bluff Marl is a clayey marl and the top of the load
bearing horizon, located about 26 m (85 feet) below grade at 134 feet msl. The
Blue Bluff Marl consists of a semiconsolidated glauconitic marl with subordinate
lenses of dense, well-indurated, well cemented limestone. The permeability of
the marl layer is very low (essentially zero), and it is classified as an aqui-
clude. The marl effectively confines groundwater within the unnamed sands of
the lower Lisbon Formation to produce artesian conditions at the site. This
artesian water region is referred to as the Tertiary Groundwater System and is
the source of the plant's potable water. The Cretaceous (Tusculoosa) e Ter-
tiary Groundwater Systems are hydraulically connected at the site. Ho r, a
few miles south of the plant the two systems are hydraulically separated by the
relatively impermeable clays and silts of the Huber and Ellenton Formations.
The applicant estimates (FSAR Section 2.4.11.5) that the recoverable water quan-
tity in the Tuscaloosa aquifer is approximately 25,900 km3 (21 billion acre-ft)
and that this provides a safe yield of 19 billion L/ day (5 billion gpd).

Because the permeability of the marl aquiclude is essentially zero and the water
table aquifer at the site is hydraulically separated from the underlying confined
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Tertiary and.CretaceousJaquifers, contaminants'potenUfally released at the site
could not migrate downward from the water table aquifer directly into these
deeperiaquifers. One possible hypothetical means for contaminants.to reach the
confined aquifers would be for the contaminants to mi / ate through the watert
table aquifer to a stream'that would discharge to the Savannah River. .The

. Savannah River is in. hydraulic contact with the deep aquifers and may offer a
potential pathway to.these deep aquifers. However, the deep aquifers discharge
into:the river because their hydraulic heads are substantially higher'than the ,

river. Therefore any contaminants ~still remaining after migrating to the river .I

could not enter the deeper aquifers and migrate downgradient to.offsite ground-
water users.

The area on which Vogtle is situated is bounded by stream channels tha't have
cut down to the impervious marl and that-act as drains for the shallow-water
aquifer, thereby intercepting the groundwater that moves laterally through the
sands and prevents inflow or outflow to adjacent areas. These streams include
the. Savannah River to the northeast, the Hancock Landing drainage to the north,
and Beaverdam Creek and its. tributaries to the west and-south. This means that-
the water table aquifer is hydraulically isolated on an interfluvial high _ and .
that groundwater at the site, replenished by natural precipitation, eventually

.

drains to the Savannah River either through one of the interceptor streams or.
by way of springs. located along the bluff above the Blue Bluff Marl horizon.
Figure 4.11 shows the direction of flow and the probable discharge point of
potential contaminants percolating into the water table aquifer beneath the
plant site. The local grcundwater system.is shown in FSAR Figure 2.4.12-7-and
is described in more detail in FSAR Section 2.4.12.

4.3.1.3 Water Use
6

Plant Water Sources-

As described in Section 4.?.3, Vogtle has two water sources:

(1) Savannah River water is used (1) as makeup to the main circulating water
sys' tem natural draft cooling towers, which dissipate waste heat from the
main condensers and the turbine plant heat exchangers; (2) as dilution
water for liquid radwaste discharge; and (3) as backup for makeup to the
nuclear service cooling water towers.

(2) Onsite well water will be used for normal makeup to the nuclear service
cooling water system, the water treatment plant, the fire protection
system, and the potable and sanitary water system, and for utility water
use.

Three of the four 83,270 L/ min (22,000 gpm) capacity makeup pumps (one is a
spare) will normally withdraw Savannah River water at the river intake struc-
ture. The spare pump may also be used to provide dilution water for the peri-7

odic discharge of radwaste if such dilution is required so the discharge to
the river is within the levels of concentration specified in 10 CFR 20. At
normal operating conditions,.no additional dilution water is required to
supplement the 37,850-L/ min (10,000 gpm) flow from the combined blowdown from
the Units 1 and.2 cooling systems and other station liquid wastes to satisfy
the 10 CFR 20 limits. Under normal operating conditions, one of two makeup'

wells with 7570-L/ min (2000 gpm) capacity each will service both units.

!
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System Description-

The river water makeup pumps supply water directly to the basins of the natural
draft cooling towers. Makeup water is' required to compensate for evaporation,
drift, and blowdown. losses. A small portion of the water pumped from the river"

is used_to backwash the screens in front of the pumps. River water may also be
provided for'radwaste dilution when required.

When the basin water level indicator shows more water is needed in the basins
of the nuclear service cooling water towers, this water will be supplied from
makeup wells, from_the well water storage tanks. Makeup water can also be
provided by the river makeup water pumps.

Makeup _from the'well water storage tanks is also supplied to the water treat-
-ment plant that serves the two units and for general use (general washdown and
miscellaneous cooling and lubrication). The demineralizer_ water will be
pumped into a 946,250-L (250,000 gallon) demineralized water storage tank.
Demineralized water will be used as makeup water for the ' reactor coolant sys-
tem, condensate and feedwater system, component cooling water system, auxiliary
component cooling system, the turbine plant closed cooling water system, the
auxiliary steam system, the liquid radwaste system, and other usage points
(e.g., the water used in laboratories and for washdown of equipment).

The potable and sanitary water requirements are satisfied from a 94,625-L
(25,000 gallon) potable and sanitary water tank supplied by the makeup water
wells.

In addition, well water supplies two 1,135,500-L (300,000 gallon) fire water
storage tanks, one of which can be filled in 8 hours at the makeup rate of
2,365 L/ min (625 gpm). This storage tank provides fire protection water during
normal operation. Water from the nuclear service cooling water tower basins
can be used if the tank supply is unavailable, such as as the result of the
safe shutdown earthquake.

Consumptive Use-

Vogtle Units 1 and 2 will consume an average of 3,180 L/ min (840 gpm) of ground-
water and 113,550 L/ min (30,000 gpm) of Savannah R!vec vater. Maximum consump-
tive use is 8705 L/ min (2300 gpm) of groundwater ? ' 113,550 L/ min (30,000 gpm)
of river water. Because groundwater is not rats'rt to the supply aquifer, all

groundwater withdrawn is considered to be r.v. e at - .ly used. The majority of
ion from the natural draftthe plant water consumption is the result t' . s a.t <

cooling towers.

At the maximum use rate, the river water consumption for two-unit operation is
3 30.6% of the average Savannah River flow of 291 m /sec (10,300 ft /sec) and

3 31.2% of the 164 m /sec (5800 ft /sec) minimum flow guaranteed from upstream
control structures.

4.3.2 Water Quality

! Water quality in the vicinity of the Vogtle intake and discharge has been
classified as moderately polluted as the result of the cumulative effects ofi

'
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wastewaters' originating in the Augusta vicinity and wastewater entering the
Savannah River from Upper Three Runs Creek (Georgia,- 1974). Water quality.

2.8 km (1.75 mi) downstream of the Upper Three Runs Creek (river mile 158) was
found to be-healthy,.primarily because of the inflow-of water from Steel
Creek; however, water quality at this sampling site was determined not to be:
characteristic of waters in this reach.

Table 4.8' compares water quality data provided by the applicant (EPA, 1972;
Georgia, 1974; Georgia Power, 1983) with water. quality data in the FES-CP. A

review of these data shows that Savannah River water quality has not changed
appreciably since the FES-CP was: issued. Levels of chloride, ammonia, and
manganese-averaged over the period of 1978 through 1982 were greater than the
average given in the FES-CP but, with the exception of manganese, did not
exceed the maximum values reported in FES-CP Section 2.5.1.

4.3.3 Meteorology

The discussion of the general climatology of the site and vicinity in FES-CP
Section 2.6 remains unchanged. However, the following paragraphs update some
of the information on extreme meteorological conditions and severe weather
phenomena.

Extreme temperatures of 41.7 C (107 F) and -16.1 C (3 F) have been reported at
Augusta, Georgia. About 77 thunderstorms can be expected on about 56 days
each year. Hail often accompanies severe thunderstorms. During the period
1955 to 1967, six occurrences of hail with diameters greater than 19 mm (3/4
inch) were reported in the latitude-longitude " square" containing the site.
Tornadoes also occur in the area. The FES-CP provides a conservative estimate
of the recurrence interval for a tornado at the plant site--500 years. Hurri-
canes or remnants of hurricanes pass through the region occasionally. During
the period 1871-1982, 40 tropical cyclones (tropical depressions, tropical
storms, and hurricanes) passed within 100 nautical miles of the site.

Since the FES-CP was issued, the applicant has collected onsite meteorological
data for three additional years (April 4,1977 to April 4,1979 and April 1,
1980 to March 31, 1981). For this period of record, winds at the 10-m (33-foot)
level are well distributed. Wind direction frequencies vary from about 4% to
about 8.5%. The median wind speed at the 10-m level is about 2.5 m/sec (5.6
mph). Calm conditions (defined as wind speeds less than the starting threshold
of the anemometer) occur infrequently, about 0.5% of the time. Slightly stable

(Pasquill type "E") conditions predominate at the Vogtle site, occurring about
34% of the time, as defined by the vertical temperature gradient between the
45.7-m and 10-m levels for the 3 year period described above. Moderately
stable (Pasquill type "F") and extremely stable (Pasquill type "G) conditions
occur about 16% and 9% of the time, respectively, using the same stability
indicator. Moderately stable and extremely stable conditions were observed
with relatively the same frequency during the pre-operational program (Decem- i

ber 4, 1979 to December 4, 1973).

4.3.4 Terrestrial and Aquatic Resources

4.3.4.1 Terrestrial Resources;

| Terrestrial biota of the Vogtle site and the surrounding region were described
in FES-CP Section 2.7.1. Subsequent surveys of terrestrial biota were conducted'

|

|
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in 1980 and 1981. The results of these surveys are in the ER-OL Section 2.2.1-
and in the preconstruction and preoperational environmental reports prepared
by the applicant. .These reports discuss vegetation, invertebrates, amphibians
and reptiles, small mammals, small game mammals and furbearers, birds, and,

white-tailed deer (Odocoileus virginianus).

' The biota of the site have not changed significantly since issuance of the
FES-CP in 1974, except that clearing and construction have eliminated habitat
(Table 4.9) and permanently reduced the populations of the affected plant
and animal species. The. amount of clearing completed as of 1980 was 563 ha
(1391 acres); total onsite clearing for the project will be about 604 ha

(1492 acres).

From the standpoint of productivity of vegetation and wildlife, the branch hard-
wood communities, the cove hardwoods, and the bottomland hardwoods are the most
important vegetation types on the site, while the upland sandhill communities
are the least productive. As of 1980, clearing for the plant involved about

170 ha (421 acres) or 44% of sandhill communities and about 9 ha (22 acres) or
19% of the cove, branch, and bottomland hardwood communities. Only 5% of-the
bottomland hardwoods were cleared. Additional lands cleared to date have been
in uplands. Revegetation of cleared areas not. occupied by permanent facili-

-ties will allow some plant and animal species to repopulate this acreage.

Power line construction practices, generic impacts, and revegetation practices
are discussed in FES-CP Section 4.3.1.2. Because fewer power lines are required
for the two-unit plant, the total acreage in offsite rights-of-way has been
reduced from 5123 ha (12,660 acres) to 2510 ha (6202 acres) within the State
of Georgia. Acreages of the more important ecological communities to be
affected in Georgia are 1126 ha (2782 acres) of natural pine and pine planta-
tion, 915 ha (2260 acres) of hardwood forests, and 38 ha (95 acres) of wetlands
(Table 4.9). Hardwood forests include bottomland types found along rivers and
streams as well as upland types. Wetlands include primarily Carolina Bays in
the uplands and forested swamps in river and stream bottoms. Thousands of
Carolina Bays have been identified in the region. These are shallow, natural

depressions found on the Coastal Plain of North and South Carolina and Georgia
(Langley and Marter, 1973). They. vary greatly in degree of wetness, and their
vegetation varies from herbaceous to forested. Most of these bays are small
enough to be spanned by the power lines so that little or no construction of
towers within the wetland itself is expected to be necessary, although some
trees will be cut to obtain the necessary clearance for the lines.

More than 20 places in Georgia have been identified as important natural areas
on the basis of various ecological characteristics (Goodwin,1975; Waggoner,
1975; Department of the Interior, 1983). None of these is near the plant

site, but two, Lewis Island and Ebenezer Creek Swamp, lie near the power line
routes. Lewis Island is within the Altamaha State Waterfowl Management Area
and contains a stand of virgin bald cypress (Taxodium distichum) that has never
been timbered. The Vogtle-to-Thalman power line passes about 0.4 km (0.25 mile)
from the Altamaha Management Area (Section 4.2.7), and should have no effect
on the Lewis Island forest.

The applicant proposes to route the Vogtle-to-Thalman power transmission line
by way of the Effingham Substation, which is proposed to be built in 1987
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:about,3.2 km '(2 miles)Jsouth-southeast;of-the mouth off, Ebenezer Creek (Foster,.
~~

- August 1984). The applicant proposes to cross Ebenezer Creek about.1.0 km-

; |,,'
~ (0.6 mile) upstream from the: Savannah River (ibid). As originally proposed,-

Etheiline would have a 448-m (1471-foot) span with a 45.7-m -(150-foot) wide-
% -clear-cut corridor across the swamp. "

i

! The Georgia State Legislature (Georgia Scenic Rivers Act of 1969) has declared:t

"...that' portion'of.Ebenezer Creek from Long Bridge on County' Road S 393.to-
the Savannah River.and located in' Effingham County, Georgia, which_ portion

: extends a length of approximately 7-miles" (11.3 km) to'be a scenic river.- In
addition,.the U.S. National. Park-Service has. designated the-Ebenezer Swamp a

4, : National Natural Landmark-(U.S. Department of the. Interior,'1983). :The portion
of the swamp designated as a. National Natural Landmark consists.of_1013 ha
-(2500 acres) and extends from State Road S'953 on the west boundary to the:
creek's confluence with the Savannah River on.the' east boundary, with the 4.6-m-

[ (15-foot) . elevation line delimiting the northJand south boundaries.' Ebenezer.2

Creek Swamp "...is'the best remaining' Cypress-Gum Forest in the Savannah River..

. Basin. The physical relationship.and interactions ~ between the river and the -.

creek are unique to this' system. .The evaluator * knows of no other: area with
,

'these exact qualities" (Bozeman,.1975; reproduced in Appendix J to this,-

,

j statement). ;

:After becoming aware of the National Park Service's action to declare ~Ebenezer.-4

' Creek Swamp'as a National: Natural Landmark, the applicant 1 submitted'a prelimi- *

nary evaluation of Ebenezer Creek Swamp Transmission Line Crossing (Foster,r

; August 1984). The evaluation considered five alternatives for. crossing the
Ebenezer Creek Swamp area, and provided the approximate additional cost for;two

.
alternatives (designated A and B and shown on Figure 4.12 of this statement).
The applicant also modified the original proposal to site the line as originally:

1 proposed, but added a mitigative measure. This mitigative measure would sub-

!(
stitute taller towers at closer intervals for the two towers closest to Ebenezer
Creek. After review of the proposed crossing by the U.S. Department of Interior

.

e and the State of Georgia, the preliminary study was completed with~ revisions
and resubmitted (Foster, October 1984).

V
L The staff's assessment of the environmental consequences and of the mitigating

actions proposed by the applicant for the Ebenezer Creek Swamp crossing and the
,

j results of the reviews by tre Department of Interior and the State of. Georgia
are in Section 5.2.2 of this statement.y

For power lines outside the Ebenezer Creek area, populations of a large number
of forest wildlife species will-be reduced by the clearing of-forests. Popula-
tions of a smaller number of old-field-type species will increase in response :

.

[ to the creation of the right-of-way habitat type. Because the corridors are
; narrow, these population changes will be relatively minor. Whether or not
i . . game species such a3 rabbits and deer benefit from the creation of power line

corridor-habitat will depend on'the types of habitats cleared, the types
-adjacent to the' corridors, and types that develop.in the corridor,*

t,

*Dr. Bozeman, professor of biology _at Georgia Southern College, who addressed
! the national significance of Ebenezer Creek Swamp.

!'
e
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4.3.4.2 -Aquatic Resources

From.0ctcber 1971 to November 1981, the applicant conducted various studies in
the Savar.nah . River in the vicinity of the Vogtle plant to obtain information
on the species composition, trophic relationships, relative abundances,.and
reproductive cycles of the aquatic community. Studies conducted since the
FES-CP was issued (1) identified components of the macroinvertebrate community
as being similar to-that of the community reported in the FES-CP; (2) identified

~

' components of the macroinvertebrate drift and the primary time of drift (Nichols,
~1983); (3) showed diatoms to be the predominant taxa of phytoplankton and proto-
zoans to be the predominant taxa of zooplankton (Collins, 1983), and (4) identi-
fied the trophic structure, feeding habits, and species composition of the fish
community in the vicinity of the plant-(ER-OL Sections 2.2.2 and 6.1.1.2).

The applicant conducted studies of adult fish from September 1977 through
December 1978. Cyprinid minnows comprised 69% of the total number of individuals
collected and centrarchid sunfish 10.7%. Seventeen game and commercial species
of fish constituted 16% of the total number of individuals collected (ER-OL
Sections 2.2.2 and 6.1.1.2).

Larval fish studies conducted from January through August 1974 identified eggs
and larvae of 34 species of-fish. The larvae of Pomoxis spp. (crap' pie) and
Minytrema melanops (spotted sucker) constituted the largest portion of the lar-
vae collected, 29.3% and 15.7% respectively, and Alosa sapidissima (American
shad) constituted the largest percent (23.6%) of the total eggs collected.
Larval densities increased from January to April, peaked in May, and then
decreased sharply in July and August (ER-OL Section 2.2.2).

Food habit studies of fish were conducted from October 1980 through September
1981. Largemouth bass (Micropterus salmoides) and black crappie (Pomoxis
nigromaculatus) were the two predominant predatory game fish. Bass fed on
minnows, sunfish, and crayfish, while black crappie fed almost exclusively on
aquatic insects (ER-OL Section 2.2.2; Miracle and Wiltz, 1982). The forage
fish identified were the taillight shiner (Notropis maculatus), spottail shiner
(Notropis huusonius), bannerfin shiner (Notropis leedsi), and the eastern
silvery minnow (Hybognathus regius) (ER-OL Section 2.2.2). These findings dif-
fer from those reported in FES-CP Section 2.7.2.4, in which the applicant found
the longear gar (Lepisosteus osseus) to be the predominant predatory fish and
the gizzard shad (Dorosoma cepedianum) to be the predominant forage fish.

The applicant monitored anadromous fish in Beaverdam Creek from March 1977
through May 1978 to determine if construction activities were affecting spawning
in the creek. Results show that Beaverdam Creek provided minor spawning use
for blueback herring (Alosa aestivalis) but that the substrate was unsuitable

' for spawning of shortnose sturgeon (Acipenser brevirostrum), Atlantic sturgeon
(Acipenser oxyrhynchus), American shad (Alosa sapidissima), or striped bass
(Morone saxatilis) and was not used by hickory shad (Alosa mediocris) (Wiltz,
1982a). Studies of the resident fish in Beaverdam Creek showed that there
were approximately 39 taxa; bluegill (Lepomis macrochirus) constituted the
largest number of individuals of a game or commercial species and dusky shiner
(Notropis cummingsae) the largest number of nongame and noncommercial species

,

(Wiltz, 1982b). The ef fects of turbidity and siltation associated with right-'

of-way construction were minimized by control measures and resident fish at
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the affected-sample sites returned to a community composition similar to the
undisturbed sites (ibid).

The results of the benthic macroinvertebrate studies conducted in the Savannah
River from January to November 1981 (Guill,1983) showed that the benthic
fauna in the vicinity of the Vogtle plant was dominated by Chironomidae (midges),
Hydropsychidae, particularly Cheumatopsyche spp. (caddisflies), and Oligochaetes
(aquatic earthworms) and did not differ significantly from the 1972 studies.
Studies of Beaverdam Creek from June 1973 through June 1978 (Staats, 1983)_
showed that changes in the macroinvertebrate community were the result of access
road construction rather than plant construction and that the effects of sedi-
ment ~ addition as the result of access road construction were of short duration.
The macroinvertebrate communities at the altered stations have become increas-
ingly similar to those of the unaltered station-since 1974 (Staats, 1983).

Studies of macroinvertebrate drift'in the Savannah River from September 1980
through August 1981 showed that drift, which ranged from 924 organisms per

a to 17,297 organisms per 1000 m , was dominated by Diptera (true flies),31000 m
Annelida (worms), and Crustacea (crayfish) and that drift showed transect and
diurnal variation. The drif t density of Diptera, Trichoptera (caddisflies),
Ephemeroptera (mayflies), Annelida, and Crustacea peaked at night (Nichols,
1983), as is typical of macroinvertebrate drift (Waters, 1962).

Surveys of plankton in the Vogtle vicinity since the FES-CP was issued (Collins,
1983) show that diatoms continue to be the predominant phytoplankton taxa and
that protozoans were the predominant taxa of zooplankton. Densities of zoo-
plankton in the Savannah River continue to remain low (ER-OL Section 2.2.2.5.2).

Monitoring conducted at the. Savannah River Plant since the FES-CP was issued
show some changes in the aquatic biota in the Savannah River in the vicinity of
the Vogtle plant (SRP, 1980). These changes were determined to be the conse-
quence of the disappearance of aquatic weed beds and the introduction of the
Asiatic clam. Changes in the macroinvertebrate population upstream of the
site were determined to be the result of increased organic enrichment from
upstream input (ibid) and the disappearance of the rooted aquatic plants over
the period of 1975-1978 the result of improved water quality (SRP, 1979). A i

study of the Savannah River conducted in 1982 (Georgia, 1982) found a diverse
assemblage of freshwater species and the anadromous species hickory shad,
Atlantic sturgeon, American shad, blueback herring.

The fish community in the Vogtle site vicinity is dominated in numbers by
minnows (Cyprinidae), sunfish and bass (Centrarchidae), and shad / herrings
(Clupeidae), which constituted 69%, 11%, and 5%, respectively, of the fish
collected in the Georgia Power Company survey (Wiltz, 1981). Seventeen of the
39 species collected were identified as game and commercial species. These
include sunfishes, crappie, largemouth bass, chain pickerel (Esocidae), cat-
fishes (Ictaluridae), yellow perch (Percidae), and three anadromous species:
American shad, blueback herring, and striped bass (ibid). The size of the
American shad and blueback herring collected indicate that they spawn upstream
of the Vogtle site (Tedesco, 1981).

Populations of the Asiatic clam, Corbicula fluminea, at or near the Vogtle site
were first discovered in 1972 (Fuller and Powell,1973) and have since been
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described'in relation.to the Savannah River Plant, which is located just across i

the. river from the Vogtle site (Fuller and Richardson, 1977; Boozer and Mirkes,
. 1979; Britton and Fuller, 1979; Tilly et al., 1978; and Harvey, 1981, 1982).
Populations of Corbicula fluminea in the Savannah River were also reported in
the Final Er.vircnmental Statement for Savannah River Plant's L-Reactor (U.S.
Department of Energy, 1984). A bivalve distribution and faunistic study of
the Savannah River at the Savannah River Plant (Britton and Fuller, 1979)
showed Corbicula fluminea to be _ distributed along the entire boundary of the
plant. One of the sampling localities for that study was just opposite the
Vogtle site. The applicant has confirmed the occurrence of Corbicula at the
Vogtle' aquatic sampling stations in the river (ER-OL response to staff ques-
tion E291.13).;

Harvey (1981) reported recolonization rates for the Asiatic clam in cooling
water basins for the Savannah River Plant K-Area reactor to range from 3.0 to

,

5.6 metric tons per year. This. recolonization was attributed to siltation of
the basins, which provided a substratum for the bivalves. Harvey noted during
a meeting on May 30,1984 (Miller, October 3,1984) that Corbicula fluminea,

' through the production of large amounts of pseudofeces that bind sand with.
mucus, produce sediments where none existed before infestation. This obser-
vation has been previously reported in the Delta-Mendota Canal of California's
Central Valley (Prokopovich, 1969). Harvey also noted on May 30, 1984 that all
Corbicula fluminea removed from the reactor cooling water basins are placed into
a canal that drains into Steel Creek, which empties into the Savannah River just
downstream of the Vogtle site.

No quantitative information is available on the spawning season for Savannah
River populations of Corbicula; however, qualitative judgments of the applicant
and a representative of the Savannah River Plant are that spawning for the local
populations at the Vogtle and SRP sites is continuous for 6 to 8 months every
year

4.3.5 Threatened and Endangered Species

4.3.5.1 Terrestrial
4

The geographic ranges of several endangered and one threatened species overlap
the Vogtle site and transmission-line routes (50 CFR 17.11 and 17.12) (see
also Appendix H). The hairy rattleweed (Baptisia arachnifera) occurs only in
Wayne and Brantley Counties in southeastern Georgia. The Vogtle-to-Thalman

,

route lies in McIntosh and Glynn Counties within 10 km (6 miles) of the known
geographic distribution of this plant species. However, because the rattleweed

; is not known to occur in McIntosh and Glynn Counties (U.S. Fish and Wildlife
' Service, 1983), impacts on this species are not expected. The persistent

trillium (Trillium persistens) and green pitcher plant (Sarracenia oreophila)
,

also occur in Georgia, but f ar to the north of the Vogtle impact area.

The wood stork was recently (February 28, 1984) designated as an endangered
! species (Federal Register, 1984). The wood stork (Mycteria americana) forms
' nesting colonies in swamps primarily in the State of Florida, and some wander

north during nonbreeding seasons to Georgia, South Carolina, and Alabama.
i In addition, there are three colonies in Georgia, at least one of which is
' active. No active colony is located within 16 km (10 miles) of Vogtle or its
|

:
i
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power.line routes (Kroodsma, 1984). Because the colonies are vulnerable if
disturbed, their exact location is not divulged. Populations of wood storks

.in Florida have declined primarily because of disturbances at the colonies and
feeding sites.

Storks at the colony nearest Vogtle forage at approximately-50 feeding sites,
most of which are located within 50 km (30 miles) of the colony. At least

nine of these feeding sites are located on the Savannah River Plant site
across the Savannah River from Vogtle. Although juvenile storks are not known
to feed at the Savannah River site, an estimated 64% of the adult storks of
the-colony were using the sites before ile young left the nests.

The Vogtle Plant and its power lines are not expected to have any effect'on
_ storks at the colony or on those using the feeding sites at the Savannah River
site. Storks flying between the colony and the Savannah River site should be
able to easily fly around or over the Vogtle plant and over'the power _ lines.

The red-cockaded woodpecker (Picoides borealis) nests in numerous areas in
Georgia (U.S. Fish and Wildlife Service, 1983), including 10 counties traversed
by the power line routes (Wesley, 1984). Although there is no suitable habitat
(large or old-age pines infected with red heart disease) for this' species at
the Vogtle site, such habitat may occur along the power line' routes. In the

summer of 1984, the applicant's staff biologist walked the power line routes
near areas known to have had colonies of red-cockaded woodpeckers. The appli-
cant also flew over the remainder of the power line right-of-way to look for
additional potential habitats. Ground surveys in some areas are continuing.
Preliminary results indicate that no active colonies and no suitable nesting
habitat are located on or adjacent to power line corridors (Foster, 1984). If

the remaining ground surveys identify habitat potentially impacted by the
transmission lines, then the applicant must comply with the condition stated
in Section 6.l(1) of this statement.

Bald eagles (Haliaeetus leuccephalus) nest in several different areas in
Georgia. Information on the location of these nests is being withheld to

protect the eagles. However, none of the nests is located near the power line
routes (Kroodsma, 1984); therefore, none should be affected.

The Bachman's warbler (Vermivora bachmanii) has not been observed in many years
and is probably extinct. The only nesting records are from the period 1897 to
1937 in moist deciduous forests in the southeastern United States. Between
1973 and 1978, there were several unconfirmed sightings of this species, includ-
ing one near the Long-McIntosh county line (U.S. Fish and Wildlife Service,
1983) crossed by the Vogtle-to-Thalman power line route.

The American alligator (Alligator mississippiensis) is endangered in several
areas in the southeastern United States including the inland coastal plain of
Georgia (ibid). The alligator has been sighted in two sediment retention
basins and Mallard Pond on the Vogtle site (ER-OL Section 2.2.3), and may also
occur in other ponds in the area and in the Savannah River bottoms. Alligator

habitats that existed at the plant site prior to construction have not been
significantly affected, and the alligator population in the area should not be
jeopardized by completion and operation of the Vogtle plant. Mallard Pond
appears to be unaffected by sediment-laden runoff from construction sites,
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because'its' shorelines lacked obvious signs of sedimentation and its waters |were .very clear.when inspected by the NRC staff and its consultants on March 21,
.

31984 (Kroodsma, 1984). |

Most of the Vogtle-to-Thalman power line route traverses the geographic range
of the eastern indigo snake (Drymarchon corais couperi) in southeastern Georgia
(ibid). This snake prefers sandhill areas of high, dry, well-drained, sandy
soils but also frequents streams and swamps during warmer months. It commonly
uses gopher tortoise burrows and other subterranean cavities for denning and
egg laying. No surveys have been conducted for this species along the power
line route.

:The plant site and power line routes lie at the northeastern edge of the
former geographic range of the Florida panther (Felis concolor coryi). However,
because the panther is now known to occur only in southern Florida (ibid), the
proposed action will not affect this species.

4.3.5.2 Aquatic

The.shortnose sturgeon (Acipenser brevirostrum) is found only in tidal rivers
and estuaries along the east coast of North America. The shortnose sturgeon
had not been documented in the middle reaches of the Savannah River until 1982,
when larvae were collected near the Savannah River Plant as part of that plant's
aquatic monitoring program (Muska and Matthews, 1983). This study found that
the shortnose sturgeon spawns both upstream and downstream of the Savannah
River Plant which is across the river from the Vogtle site. No shortnose stur-
geon were found in Beaverdam Creek downstream of the Vogtle site (Wiltz, 1982a),
nor in any other studies conducted by the applicant (Wiltz,1981).

However, because the Savannah River Plant studies document that the species
occurs in the immediate vicinity of the Vogtle Plant, the staff has conducted a
biological assessment of the potential impact of the Vogtle Plant on the species.
This assessment is presented in Section 5.6.2 of this statement.

4.3.6 Historic and Archeological Sites

FES-CP Section 2.3 discusses the closest sites listed in the National Register
of Historic Places. These sites were more than 40 km (25 miles) from the

! plant. At present, there are no listed sites within 16 km (10 miles) of the
plant.

4.3.7 Socioeconomic Characteristics

The general socioeconomic characteristics of the region, including demography
and land use, are presented in FES-CP Section 2. As indicated in the FES-CP,
the plant is located in the eastern area of Burke County, Georgia about 42 km
from Augusta. The plant is on the southwest side of the Savannah River at
about river mile 151, directly across the river from the 775 km2 (300 mi2)
restricted area of the U.S. Department of Energy's Savannah River Plant.

The 16-km area surrounding the plant site includes part of Burke County and a
small portion of Richmond County in Georgia, and parts of Barnwell and Aiken
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Counties,'and.a small portion of Allendale County in South Carolina. The gen-~

eral area is characterized as rolling terrain'that is primarily wooded and
-includes.some land devoted to farming. The area is sparsely populated. Girard,

which is 12 km (7.5 miles) south-southeast of the plant,-is the only town
| within the 16-km area. According to the U.S. Bureau of Census, Girard declined j

in population from 241 person's in 1970 to 225 persons in 1980. -Waynesboro, !

which-is located.about 24 km (15 miles) west of the plant, increased in popula-
tion from 5530 persons in 1970 to 5760 in 1980. According to the applicant,
the 1980 residential population, which includes. construction workers, within
16 km of the plant, is estimated to be 2560 persons. The residential popula-
tion within 16 km is estimated to be 2096 persons in the year 2007 (ER-OL.
Table 2.1-4). The staff has reviewed the applicant's demography data by com-
paring the applicant's estimates with independent data sources and finds the
applicant's estimates reasonable.
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1Table 4.1 Cooling water system design comparison
i

!2 3
Parameter CP stage OL Stage

Circulating water system
Heat rejection rates, Btu /h 8.2 x 109 7.95 x 109
Circulating water flowrate 474,800 484,600
System makeup 19,000 20,0004
Evaporation 14,860 15'000
Drift 70
Blowdown 4,000 5,0005
Radwaste deletion 15,000' Os

Concentration factor 4 to 8; 5 average 2 to 6

Nuclear service water system

System flowrate 20,700 20,700
System makeup 268 270
Evaporation and drift 203 200

Blowdown 65 70

1All values in gallons per minute per unit unless otherwise specified. To
convert to liters per minute multiply values shown by 3.785; to convert Btu /h
to J/h, multiply the values shown by 1055.

2As presented in the FES-CP.

3As presented in the ER-OL.
4For 4 cycles of concentration; at 2 cycles, makeup would be 60,000 gpm.
5For 4 cycles of concentration; at 2 cycles, blowdown would be 15,000 gpm.
6The capability exists for providing a 31,000 gpm flow for dilution, if
necessary.

!

e
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Table 4.2 Summary of biocide and chemical use at Vogtle
|

Trade name or Use (system Use per year
Common name scientific formula function) per unit

Alkaline phosphate Na3P0 + Na2HPO Startup chemical 66,000 lb**4 4
solution cleaning *

Organic acid Hydroxyacetic acid Startup chemical 33,000 lb

(HOCH 000H) cleaning *2

Formic acid (HCO H) 15,000 lb2

Acid inhibitor Dow A-145 (or Startup chemical 4000 lb
equivalent) cleaning *

Citric acid HOC (CH 00 H)2, (0 H) Startup chemical 31,000 lb2 2 2
cleaning *

Hydrazine N H , 35% solution Condensate and steam 10,000 gal24
generator
Auxiliary boiler 2000 gal

Sulfuric acid H SO , 66* Baume Circulating water 92,900 gal ***2 4
Nuclear service 8000 gal
cooling water
Waste neutralization 72,000 gal
Demineralizer 8500 gal
regeneration

Sodium hydroxide NaOH, 50% commercial Waste neutralization 9000 gal
solution Demineralizer 54,000 gal

regeneration,

Fire protection 2,500 gal
corrosion protection

Ammonia NH , 29% commercial Condensate and steam 13,300 gal3
solution generator

Auxiliary boiler 4600 gal

Chlorine C1 River intake 90,000 lb2
Circulating water 300,000 lb
Nuclear service 9000 lb
cooling water
Potable water 147 lb

Disperant Naico 7319 or Main circulating 27,800 lb
equivalent water

Nuclear service 4300 lb
cooling water

* Chemicals may be used for subsequent maintenance cleaning.
**1 lb = 0.45 kg.

.
***At 70.7% plant availability, 105,120 gal /yr at 80% plant availability

| 3(approximate); 1 gal /yr = 3.785 L/yr or 0.003785 m /yr.
Source: ER-OL Table 3.6-1
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Table 4.3 Summary of circulating wa'ter system design parameters for
two-unit operation *i

9. Parameter Value
j

Main condenser

Surface area (ft ) 825,0002

Heat transfer capability (Btu /h) 7951 x 108

Circulating waterflow (gpm) 484,600

Velocity in tubes-(ft/s) 6.32
1

Tube side inlet temperature (*F) 89

Condenser backpressure (in. mercury abs) 4.4'

Cleanliness factor (%) 90

Condenser tube material Titanium (ASTM
B338076, grade B)

Main section 22 BWG
,
' Periphery 18 BWG

Tube sheet material Aluminum bronze
(ASTM B171, alloy
614)

Cooling towers
'

Quantity 2 (1 per unit)

Approach (F*) 11

Range (F ) 33

Water inlet temperature (*F) 122

Water outlet temperature (*F) 89
3Volume of water per basin (ft ) 832,000

Airflow (Ib/h) 175,900,000

Exit air temperature (*F) 110

Exit air velocity (ft/s) 15.8
,

Circulating water pump (2 per tower)4

Flowrate (gpm) 242,300

Head (ft) 95
2 2*To convert ft to m, multiply values shown 0.3048; to convert ft to m ,

8 3multiply values shown by 0.0093; to convert ft to m , multiply values shown
by 0.028; to convert Btu /h to J/h, multiply values shown by 1055; to convert
ft/s to m/s, multiply values shown by 0.3048; to convert gpm to L/ min, multi-
ply values shown by 3.785; to convert *F to *C, subtract 32 and multiply by
0.55; to convert F* to C*, multiply values shown by 0.55; to convert "F to *C,
multiply the values shown by 0.55 and subtract 32; to convert lb/h to kg/h,
multiply values shown by 0.45.

Source: ER-OL Table 3.4-1
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Table 4.4 Water chemistry crite la for cooling tower operation

'Criterion Value

Stability index 7.0 - 8.0

Cycles of concentration 2.0 - 6.0

pH 7.0 - 8,5

Total manganese (ppe as Mn) <0.2

Corrosion (mil / year) <10

Free available chlorine (ppe as Cle)' O. i. - 2.0 (periodic)

Source: ER-OL Table 3.4-2 ',

l'

4

1

1
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Table 4.5 Liquid effluent water quality summary

Main cooling
water system NSCW tower Low volume Combined

blowdown blowdown waste effluent

Avg at Max at Avg at Max at
Characteristic * 4 cycles 6 cycles 4 cycles 8 cycles Avg Max Avg

Flow (gpm) 5000 2070 65 30 140 1600 10,280

TDS (mg/L) 240 360 435 870 640 2100 250

TSS (mg/L) 50 100 <50 <100 30 100 30

Calcium (mg/L) 30 40 <60 <120 17 18 30

Sodium (mg/L) 30 44 50 100 40 890 30

Magnesium (mg/L) 14 21 32 64 4 8 14

Iron (mg/L) 1 2 1 2 1 2 1.0

Potassium (mg/L) 8 11 11 22 13 16 8

Cooper (mg/L) <0.1 <0.1 <0.1 <0.1 <1.0 < 1. 0 < 1. 0

Lead (mg/L) <0.1 <0.1 <0.1 <0.1 <1.0 <1.0 <1.0

Zinc (mg/L) 0.1 0.2 <0.3 <0.6 <1.0 < 1. 0 <1.0

Mercury (mg/L) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Chloride (mg/L) 20 30 10 20 33 50 20

Fluoride (mg/L) 0.3 0.5 < 0.1 <0.2 <1.0 <1.0 < 1. 0

Total phosphorus 1.0 3.0 2 3 <1.0 <1.0 1.0
(mg/L)

Chromium (mg/L) <0.1 <0.2 <0.1 <0.1 <0.1 <0.2 <0.1

Oil and grease Nil Nil Nil Nil <15 <20 <15

5-day 800 (mg/L) NA NA NA NA <30 <45 <30

Nitrate (mg/L) 1.0 2.0 6.0 13.0 10 110 1.0

pH 7.0- 7.0- 7.0- 7.0- 6.0 6.0 6.0-
8.0 8.0 8.0 8.0 9.5 9.5 9.0

Alkalinity 95 140 140 290 100 250 100

* Describes the characteristics of the combined liquid wastes after treatment;
i.e., the plant effluent discharged to the Savannah River.

Note: Maximum flow is not necessarily concurrent with maximum water quality
concentration.

Source: ER-OL Table 3.6-2
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Table 4.6 Power line design features.

Line parameters 230-kV lines 500-kV lines,

Structure type Guyed H-frame. Four-legged lattice

Structure material Galvanized steel Galvanized steel

Nominal height 24 to 30 m- 24 to 30 m
(80 to 100 ft)- -(80 to 100 ft)

Nominal span 396 m (1300 ft) 396 m (1300 ft)
Conductor type and size Two-bundled 795 Three-bundled 1113

kcmil ACSR* kcmil ACSR*

Phase-to phase clearance 7.0 m (23 ft) 8.5 m (28 ft)
Minimum ground clearance 8.2 m_(27 ft) 10.1 m (33 ft)

* Aluminum cable steel reinforced.

Source: ER-OL Table 3.9-1

.
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Table 4.7 Water users possibly contaminated by Vogtle discharges

Distance
Current * Projected 2020* from site

With- Return With-
drawal Return drawal Return Radial River

User Use (gpm) (gpm) (gpm) (gpm) (miles) mile

Savannah Electric Industrial 176.6 176.6 176.6 176.6 87 131

and Power
(Port Wentworth)
Beaufort / Jasper Domestic 3.6 0.0 3.8 0.0 70 112

Savannah Electric Industrial 70.0 70.0 70.0 70.0 65 108

and Power
(Effingham)
Union Camp Industrial 24.0 21.6 53.0 47.7 89 134

Savannah Electric Industrial 66.8 66.8 66.8 66.8 90 136

and Power
(Riverside)
Savannah Electric Domestic ** - - - 90 137

and Power
(General Offices)
American Industrial 11.1 10.0 24.5 22.1 92 140

Cynanimide

Cherokee Hill Domestic / 31.3 0.0 41.6 0.0 83 122

Mater Treatment Industrial
Plant
(Port Wentworth)

* Flows represent monthly averages.
C* Facility is licensed " domestic," but is not used for consumption.

Source: ER-OL Table 2.1-51, Amendment 1
_.

;

,
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i Table 4.8 Comparison of water quality characteristics:
Savannah River at River Mile 158 |

|

FES-CP 1979-1983

Parameter 1 Range Average Range Average

' Temperature, *C 4.9 - 28.82 1.5 - 25.0 17.6--

pH, std. units n.d. n. d. 5.3 - 7.7 -

Dissolved oxygen 6.0 - 10.0 7.8 6.7 - 12.0 9.6

Alkalinity 18 - 30 23.2 0.1 - 25.0 19.3

Hardness 20 - 38 30.8 4 - 86 34.8

Total dissolved solids 41.8 - 76.3 59.9 31 - 115 55.7

Biochemical oxygen
demand n.d. n. d. 1 - 12 1.9

Ammonia 0.0 - 0.56 0.21 0.04 - 0.90 0.13

Calcium 4.0 - 9.6 6.5 0.1 - 4.0 2.6

Chloride 0.0 - 17.0 4.8 2.4 - 10.0 6.0'

Iron (total) 0.12 - 0.48 0.30 0.01 - 2.00 0.34

Nitrite and nitrate 0.0 - 0.483 0.283 0.03 - 4.00 0.72

Phosphorus (total P) 0.0 - 0.22 0.09 0.02 - 4.00 0.37

Sodium 4.2 - 9.8 7.3 0.1 - 15.0 8.6

Sulfate 2.1 - 18.8 7.3 2.0 - 10.0 5.9

1All values in mg/L unless otherwise noted.
2From Burton's Ferry Bridge, 36.2 km (22.5 miles) downstream of plant,

site.
8Nitrate only,

n.d. = no data.

Source: ER-OL response to question E731.1

1
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Table 4.9 Habitat losses associated with plant construction through 1980

. Hectares, Hectares
Stand _ 1972** cleared, Percent
number * Stand type (acres) (acres) _ cleared

|

1 Sandhill hardwood pine 479 (1184) -142 (351) 30

2 Sandhill hardwood- !
; planted slash pine 289 (713) 166 (409) 57 l

,

)3,4,5- Branch hardwood 85 (210) '19 (48) 22

6 Cove hardwood 6 (15) 2'(4) '33 I

7 Slash pine plantation 60 (149) 21 (52) 35
(18 to 23 years)

8 Slash pine plantation 4 (10) 4 (9) 100
(10 years)

9 Bluff hardwood 24 (61) 2 (6) 8

10 Bottomland hardwood 22 (55) 1 (2) 5
,

i 11,12,13 Sandhill longleaf pine 17 (41) 0.1 (0.2) 1

14 Pond 2 (4) 0 0

15 Cleared sandhill 114 (281) 88 (218) 77

16 Fields 178 (440) 112 (276) 63

17 Roads 7 (16) -- --

TOTAL 1286 (3177) 563 (1391) 44***

*As designated in Candler, 1983.
** Subsequent to 1972, 3.3 ha (8.1 acres) were sold, reducing the total site

area to 1283 ha (3169 acres).

! *** Total clearing through completion of construction is expected to be 47% of
site acreage.

Source: Candler, 1933.

..

!-

|
'

,
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Table 4.10 Land use for Vogtle transmission line corridors, hectares (acres)

| Classification of right-of-way land

Wooded Fields and
cultivated

Line Pines Hardwoods land Wetlands Urban

Scherer 500-kV line
Vogtle to Wadley 113 (280) 94 (232) 91-(224) 3 (7) --

Wadley to Wallace Dam 170 (419) 125 (310) 104 (257) 5 (13) 2 (4)
Wallace Dam to Scherer 216 (534) 127 (313) 39 (96) 6 (16) 2 (5)
Total 499 (1233) 346 (855) 234 (577) 15 (36) 4 (9)

Thalman 500-kV line*
Vogtle to Effingham 165 (408) 184 (455) 156 (385) 17 (42) --

Effingham to Thalman 350 (866) 295 (730) 3 (8) 4 (9) 1 (2)
Total 516 (1274) 480 (1185) 159 (393) 21 (51) 1 (2)

Goshen 1, 2, and 3
230-kV lines 111 (275) 89 (220) 50 (123) 3 (8) 1 (2)

Total 1126 (2782) 915 (2260) 442 (1093) 38 (95) 5 (13)

*About 16 ha (40 acres) of wooded wetlands were included in both the wooded and
wetlands categories.

Source: ER-OL Table 3.9-3.

:

|
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5--ENVIRONMENTAL CONSEQUENCES AND MITIGATING ACTIONS

5.1 Rdsude
~

This section evaluates changes in environmental impacts that have developed
since the FES-CP was. issued. Section 5.2.1 discusses' increased land use at the!

plant. site, and Section 5.2.2 discusses the applicant's proposal for the trans- 1
mission line crossing'of Ebenezer Creek Swamp. Section 5.3-indicates that the
average rate of water used by the two Vogtle units is about half that of the
four-unit facility presented in the FES-CP. ' Additionally, Section 5.3.2.2 dis-

.

'

cusses changes in the river thermal plume ~due to the change from a multiport to-
a single port discharge, Sections 5.3.2.3 and 5.5.2.1 discuss generally lower
chemical discharge concentrations, and Section 5.3.3 discusses floodplain in-
pacts. Section 5.5.1.2 discusses terrestrial frapacts associated with transmis-
sion lines and notes a change in the staff position since the FES-CP was issued
to allow spraying of herbicides from helicopters. Improvements in the impact
on aquatic resources (Section 5.5.2) include less impingement'and'entraincent
due, in part, to design changes. An increase in the number of plant' operating-
staff members and their pay changes-the socioeconomic impacts, as discussed in;

; Section 5.8.

Information in Section 5.9 on radiological impacts has been revised to reflect
knowledge gained since the FES-CP was issued. The material on plant accidents

.

contains information that has been-revised and updated, including actual expe-
rience with nuclear power plant accidents more severe than design-basis acci-t

i dents and the lessons learned from the accident at Three Mile Island Unit 2.
Information on the environmental effects of the uranium fuel cycle, decommis-'

sioning, and operational monitoring programs is also provided.'

5.2 Land Use

5.2.1 Plant Site
i

Projected impacts on land use at the plant site were evaluated in FES-CP Sec-
: tions 4.1 (construction) and 5.1 (operation), and current land use on the site
( is described in Section 4.2.2 of this statement. Plant construction has re-
| quired about 200 ha (494 acres) more land for spoil, stockpile, and borrow ar-

cas than expected at the CP stage. (After construction is completed this land

will be revegetated and managed for forestry and wildlife.) During plant oper-:

| ation, permanent facilities--including the plant, transmission lines, roads,
! and miscellaneous structures--will occupy from 247 to 338 ha (610 to 835
! ' acres).

The only aspect of normal plant operation that has potential for land use im-
pact at the site is the emission of drift from the cooling towers and the
deposition of this drift on agricultural lands in the vicinity. This potential
offsite impact is evaluated in Sect!on 5.5.1 of this statement; the staff has
concluded it will-be inconsequential. Residential, industrial, highway, and

j Vogtle DES 5-1
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recreational land uses are not expected to be affected by cooling tower
emissions.

|

' 5.2.2 Transmission' Lines 1

The effects of transmission lines on land use were evaluated in FES-CP Section
4.1.2 (construction) and 5.1.2 (operation). The applicant's plans for trans-

,'

mission-lines have changed since the FES-CP'was issued and Units 3 and 4 were
-cancelled. One change is_the addition of a transmission line that will cross-
Ebenezer Creek Swamp, an area designated by the U.S. Park Service as a National
Natural Landmark and by the State of Georgia as a scenic river. As proposed
(ER-OL Table 3.9-2), the line.would have a 448-m (1471-foot) span between 43-m
(140-foot) high towers, with a clear-cut corridor 45.7 m (150 feet) wide across
the swamp. In the following discussion, this proposal is referred to as the
" clear-cut plan."

The staff had determined that the applicant's clear-cut plan would have had a
detrimental and essentially irreversible environmental effect. Thus, the staff-

asked that the applicant provide an analysis of alternatives.

The applicant responded on August 24, 1984-with a report on alternatives and
mitigative actions (Foster, August 1984). This report considered five_alterna-
tives for crossing Ebenezer Creek Swamp area, but stated that these alterna-
tives were " based on very preliminary studies and in no way means that the
alternative routes would prove to be feasible when subjected to more extensive
study." Of the five alternative routes, the applicant provided the approximate
additional cost for alternatives A and B (shown on Figure 4.12 of this state-
ment), which cross the creek in less sensitive areas. Alternative B would
entirely avoid the landmark; alternative A would cross the landmark at its
western boundary. The additional cost for alternative A would be approximately
$600,000, and for alternative B $1,250,000 more than the clear-cut plan.

The applicant (Foster, August 1984) modified the clear-cut plan, retaining the
location of the line.as originally proposed, but changing the " clear-cut" feature
by adding a initigative measure. This mitigative measure would substitute tall-
er towers at closer intervals for the two towers closest to Ebenezer Creek.
One of these two would be sited inside the landmark area, 146 m (480 feet)
north of the creek. The taller towers would span a 213-m (700-foot) portion of
the creek and swamp. A 7.6-m (25-foot) minimum clearance would be maintained
t,etween the conductors and the tree tops by trimming trees as needed. This

,

modification increased the applicant's projected cost of the line by approxi-
mately $97,000.;

In its review of the applicant's revised proposal, the State of Georgia Depart-
ment of Natural Resources found that the line crossing Ebenezer Creek would not

,

have any adverse impact on the fish and wildlife resources (Ledbetter, 1984,
reproduced in Appendix J of this statement).

!

The U.S. Department of the Interior (Fish and Wildlife Service and the National l

Park Service) also reviewed the impacts of the alternative transmission line
crossings on the National Natural Landmark and provided the results of its
review by letters dated September 24 and 25, 1984 (see Appendix J). The Depart- I

ment of the Interior recommended that alternative A or B be selected.
1

!
l
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Copies of these reviews were provided to the applicant.

By October 10,.1984, the applicant completed the evaluation of alternative
routings and submitted a letter further modifying the measures for mitigating
the impact of crossing Ebenezer Creek Swamp (Foster, October 1984). As noted
in the October'propossl, the applicant, will build three 59-m (195-foot) (50 m
(165 feet) to the conductor attachment) towers, one sited on the bluff on the
south edge of Ebenezer Creek Swamp and the other 450 m (1475 feet) north on the
north edge of the large cypress and tupelo gum stands (station 124.00) within
the landmark. The third will be 366 m (1200 feet) further north, outside of
the National Natural Landmark area. The tower at station 124.00 is about 238 m
(780 feet) north of Ebenezer Creek.

The use of these taller towers will result in conductor clearances sufficiently
high that there will be no need to trim or cut any of the trees in the right-
of-way, except for the small working area to be cleared for placement of the
tower at station 124.00. This change is responsive to the September 24, 1984
letter from the National Park Service (see Appendix J), which regards "...the
construction of larger towers as essential to prevent the destruction of the
delicate ecosystem closest to the creek."

The base of this tower will occupy an area of approximately 18 x 18 m (60 x -
60 feet) and the working area around the base is necessary to allow access dur-
ing construction. A total of 30 x 30 m (100 x 100 feet) will be cleared. The
vegetation within the area to be cleared consists primarily of second growth
bottomland hardwood and thus the impact on the landmark would be minimal. To
minimize the area to be cleared, the tower will be constructed using a crane or
a combination of crane and helicopter. Access to the tower construction area
will be gained by selectively clearing a corridor no more than 6 m (20 feet)
wide along the right-of-way from Old Augusta Road to the tower site. In clear-
ing of this corridor, larger trees within the right-of-way will be avoided.
The applicant also stated that an old logging road from the Old Augusta Road
to the right-of-way would be used to gain access to the tower construction area
if permission could be obtained from the property owner.

During the construction of the tower and the associated corridor, the require-
ments of the U.S. Army Corp of Engineers for work in wetlands will be met.

During the life of the project, any maintenance trimming of the trees within
the landmark areas necessary to maintain conductor clearance wilI be done by
hand. The initial conductor clearance is such that 1.5 to 3 m (5 to 10 feet)
of growth would be required before any maintenance trimming would be needed.
On the basis of the maturity of the trees in the landmark area, it is unlikely

| that growth will be enough to require trimming. The applicant estimates that
! the modifications proposed in October (Foster, October 1984) will cost approxi-

mately $100,000 more than the clear-cut plan.

| With the October proposal (ibid) the applicant included an updated evaluation
| of the alternate route around the swamp (alternative A, Figure 4.12) provided

in the August evaluation (ibid). Alternative A would cross Ebenezer Creeki

| parallel to an existing transmission line owned by another utility on the
western boundary of the National Landmark. From this crossing to the proposed
Effingham substation, the existing line is in close proximity to several houses.
To route a 500-kV line parallel to the existing line would require purchasing

Vogtle DES 5-3
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t' nose homes'or going around them. The former would result in higher cost and 1:

Imore . impact on the community,7while the latter would result .in much hig5er cost-

- due to the additional length of the line and angle structures required.

The cost estimates for the alternative routes for Ebenezer Creek Swamp included |
- in the August evaluation (ibid) had only included the incremental costs for l

construction as compared to_the clear-cut plan. The estimate for alternative A
(Figure 4.12), as revised in October, included the cost of land, surveying, and |

clearing. -On the basis of this revision, alternative A would cost $1,387,000
more than the clear cut plan.

The Department of the Interior (Fish and Wildlife Service) has reviewed the
applicant's October 10, 1984 proposal and has concluded that this proposal1

resolves its earlier concerns (Eudaly,1984, reproduced in Appendix J of this
statement). A biologist from the Fish and Wildlife Service inspected the pro -

: posed Ebenezer Creek crossing site and discussed the October proposal with the
applicant's representatives. On the basis of this inspection and review,-the

,
-

Fish and Wildlife Service'made one additional recommendation: any permanent
water sloughs, or defined channels, should be crossed with box-type or other-

i large culverts to allow free flow of water through the swamp. The applicant.
will adopt this recommendation and has also obtained permission to use the old

i logging road from the Old Augusta Road to tower station 124.00 (Hood,'1984).
:
'

Installing taller transmission towers at the original crossing, but in the man-
L ner currently proposed by the applicant, would considerably reduce the detri-
'

mental environmental impact. The remaining adverse impacts are deemed by the
staff to be minor and are attributed to some cutting of trees to accommodate
the erection of one tower inside the landmark boundary and creating a small

: visual intrusion into the area. Thus, the staff concludes that the environ-
! mental impact associated with the alternate routing is substantial and would

result in the avoidance of only minor adverse impacts within the landmark,
considering the mitigating actions associated with the applicant's proposed
plan. Therefore, the staff agrees with the applicant's plan for crossing

p Ebenezer Creek Swamp.

The primary land covers affected by the power lines o~utside the Ebenezer Creek -

f Swamp area are forests, because line-to-vegetation clearance must be maintained '

on the right-of-way. Various aspects of transmission line operation (e.g.,
; ozone production) have the potential for impact on land use through effects on

biota; these potential effects are evaluated in Section 5.5.1.3. None of these
'

potential impacts is expected to be of any consequence to agricultural or other
land uses in the area. Cultivation and grazing can continue beneath the lines.

,

j as they did before the construction of the lines, although the tower bases will '

eliminate a small area of land from these uses, possibly including some small,

areas of prime farmland. No permanent access roads will be maintained along
the right-of-way (ER-OL Section 5.5.2).

! 5.3 Water Use

The two units of the Vogtle Plant will consume surface water from the Savannah 1

River and groundwater from the Tuscaloosa aquifer (Section 4.2.3). At the
8average rate of use, consumption of the river water is 1.2% of the 164 m /s *

3(5800 cfs) guaranteed flow and 0.6% of the average flow (292 m /s (10,300 cfs)).
These consumption values, on a per unit basis, do not differ appreciably from
those presented in FES-CP Section 5.2.

Vogtle DES 5-4
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5.3.1;' Water!Use| Impacts

~5.3.1.1 SurfaceiWater

Station operation will not significantly_ alter the hydrological characteristics-
of the Savannah River. Water will be supplied from an intake structure on theu

~

west bank of the Savannah River to the natural draft cooling tower basins (cir-
culating water system);to compensate for evaporation, drift, and blowdown lesses.
. River water.may also be provided for radwaste. dilution when required and for an
alternate to the normal well. water supply for the nuclear service cooling water

'

.(NSCW) tower basins. The average rate of water withdrawal from the river is
a1.3 m /sec (45-cfs) per unit. . The average rate of withdrawal from the river is

sonly .0.4%. of the average river . flow of 292-m /sec -(10,300 cfs). This will not-,,

create any significant alteration in-river. flow patterns nor will it affect-

downstream users.

i, The discharge structure for the-plant is directed into the. Savannah River at
about river mile,151. The velocities of the effluent at the discharge point'

_ are such that some physical effects occur. The maximum discharge rate of
83.5 m /sec (123 cfs) produces an initial centerline jet velocity of 11.9 m/sec

(39 fps). The velocity decreases to.6 m/sec (20 fps) within 9 m (30 feet) of.; ,

the discharge centerline and to 1.2 m/sec-(4 fps) within 15 m (50 feet) of the;

discharge.-

Thewaterdepthwithinhto15m(30to50 feet)fromthedischargepointis'
only 3.7 m (12 feet). =The boundary effects at the river bed:begin~approximately
9 m (30 feet) along the plume centerline from the discharge point because of the,

width of the jet plume'and depth of the river. The jet causes only minor local,_

: scouring of the river bottom, which should be tolerable because the river is
alluvial in nature. Similarly, the surface boundary effects begin approxi-

i mately 9 m (30 feet) from the discharge point and diminish to less than 1.2 m/
sec (4 fps) within 15 m (50 feet). The large discharge rates and associated
high discharge velocities are infrequent and of short duration because they
occur only when dilution flow is used.

.

.

Consumptive water use- principally the result of evaporative and drift losses
from the cooling towers--will have a negligible effect on the Savannah River

i because the average consumptive use rate of 1.9 m /sec (67 cfs)'is only 0.6%a
# 3of tne average river flow of 292 m /sec (10,300 cfs) or 1.1% of the minimum

arequired navigation flow of 164 m /sec (5800 cfs). |

Orainage paths for site runoff have been modified as a result of construction
| . of the plant drainage system. -In the immediate vicinity of the plant, the grade |

3
is sloped.to a series of collection ditches and a stormdrain system. All ditches

~

.are paved, and once paving and vegetative cover is completed, the sedimentation
! rats to the Savannah River will probably be less than the preconstruction rate.

5.3.1.2 Groundwater
t

Groundwater used by Vogtle during operation (for makeup, drinking water, and
the like) will be obtained from wells that draw groundwater from the tertiary'

! groundwater system at a maximum rate of approximately 8705 L/ min (2300 gpm) and
I at an average rate of approximately 3180 L/ min (840 gpm). Because'of the large

capacity of the groundwater aquifers (see Section 4.3.1.2), this small use rate

..
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Ewill have an insignificant effect on this.large regional aquifer' supply. There
:should also beino effect on other users in the-vicinity of the plant.

7 .3.2 1 Water Quality5.

5. 3. 2.1 General ~
4

,

The Savannah River in the plant vicinity is classified 'as " fishing" by the.
JState of' Georgia (ER-OL.Section 5.1). Criteria for this classification are'as .|

'

follows: -dissolved oxygen daily average of'5.0 mg/L and no.less than 4.0 mg/L |
~

'

at any time; pH within a range of 6.0.to 8.5; bacteria (fecal coliform) not to
exceed a geometric mean of 1000/100 mL and a maximum of 4000/100 mL; - water . tem- !,

'perature not to exceed 32*C (90*F) and the temperature of the receiving water
at no time to be increased by more than 2.7*C (5*F) above the intake tempera---

[ ture; and no'added concentrations,of toxic wastes 'or other deleterious materi-
als that would be harmful to humans, fish, game, or other beneficial aquatic

3
'

life (ER-OL Section 5.1~.1). A mixing zone is permitted if it will not create
an objectional or damaging pollution condition.'

The discharges from the Vogtle plant will be regulated by the State of Georgia
.through the NPDES permit requirements (see draft NPDES permit in Appendix E).
The EPA effluent li.mitation guidelines for the steam electric power generating
point source category (40 CFR 423), which constitute the minimum standards of<

performance for' pollutant sources in this category, provide guidance for<

i effluent limits to be established in the NPDES permit (see Table 5.1),

i 5.3.2.2 Thermal Effects
4

The temperature limits of a ma>:imum of 32.2*C (90*F) or an increase of 2.7 C*
(5 F*) above ambient will,not be exceeded outside the yet-to-be-established.

mixing zone.

| For two-unit discharge (4.2 x 104 L/ min (1.1 x 104 gpm)) into the minimum
guaranteed river flow at the site (9.8 x 107 L/ min (2.6 x 107 gpm)), the appli-

,'

cant's estimate of the physical characteristics of the thermal plume is as
shown in Table 5.2.j

:

!- The staff's appraisal of these values accompanied Amendment 3 to Vogtle Con-
! struction Permits CPPR-108 and CPPR-109 on January 29, 1982. It indicated that

i the applicant's analysis was accurately performed and interpreted. The staff's
' estimate of the volume of the winter 2.7*C (5*F) plume coming from the submerged

multiport diffuser was 90.6 m (3200 ft3), based on the total plant discharge3

i of 35,960 L/ min (9500 gpm) estimated in the FES-CP. The staff estimated (ibid) _.

i that the benefits as the result of the change from a multiport to a single port '

discharge would be: (1) the thermal plume would be smaller, (2) the plume would
i not impinge on the shoreline on the Georgia side of the river, and (3) the total
s width of the river affected by the thermal plume would be less than that that

would have been affected by the multiport diffuser design.
4

5.3.2.3 Chemical Effects (Draft NPDES Outfall Serial Nos. 001A, 001B, and 001B)

The predicted types and concentrations of chemical discharges from plant opera-
tion are discussed in Section 4.2.6. The preoperational cleaning / flushing and

:

.
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hydrostatic testing waste waters.are planned to be one-time treatments of'the<

plant cooling water systems. The chemical treatment of these waters.is shown,.
"

in Table.4.2, and the- staff has determined that they will not cause water. qual-
; ity in the river!to exceed the assigned water quality criteria or create condi-

.

tions harmful to aquatic biota. . The staff reached this conclusion because.

these wastes will'be sampled, treated as needed, and discharged to the river at
: a controlled rate for this one-time use.

,

'The-revised. estimates of the amounts-and concentrations.of wastes to be dis-
| charged to the river by tihe'Vogtle chemical waste treatment system during oper-

ation ara in Tables 4.2 and 4.5. ~ The discharge concentration values are
' generally lower than those|given in the FES-CP. These wastes are released into-,

the cooling tower blowdown line after treatment. Treated waste.. discharges are
' ~

intermittent, and the treated wastes are released at a rate that is small com-
i pared to the cooling tower blowdown flow rate. Dispersion of the plant dis-
i' charge when it mixes in the river will reduce the concentration'of these-
! pollutants. These characteristics, in combination with the lower concentration
I factor of the cooling systems and the reduction in plant size from four units

to two units, are.not expected to result in adverse water quality in the river
or violations of the assigned water quality standards. For those wastes that '

will be treated before release to meet an established EPA effluent guideline or-

state water quality standard,'the applicant has designed a physical / chemical+

}' treatment scheme that is expected to produce effluents in compliance with the'

applicable requirements before release to the blowdown line. Provisions have
been made for holdup and sampling of these effluents before release to the
blowdown line to ensure compliance with applicable limitations set by the NPDES

.

permit..

. The use of chlorine for biofouling control will result in the discharge of
| chlorine-containing compounds in the cooling tower blowdown (Section 4.2.6).

The applicant plans to control the addition of chlorine to the cooling system1-

of the unit being chlorinated so that the free available chlorine (FAC) in the,

plant blowdown is equal to or less than the concentrations permitted by the'

applicable EPA regulations. The applicant states that experience with other
, cooling tower equipped power plants in the region shows that these units usual-
I ly operate so that the total residual chlorine (TRC, the sum of the FAC and the '

! combined available chlorine) concentration in the plant blowdown does not ex-
} ceed 0.1 mg/L. The applicant estimates that the concentration of TRC in the *

blowdown will be in this same range (0.1 mg/L or less).
,

Applicable EPA regulations and the draft NPDES permit currently limit only the
FAC concentration in the cooling tower blowdown of each unit before it mixes
with any other pollutant stream. The stated limit (0.2 mg/L FAC average con-
centration, 0.5 mg/L FAC maximum concentration) allows higher levels of residual
chlorine in the blowdown than those expected by the applicant. (The applicant's

'

i

expected TRC discharge concentration is the same as that recommended by the '

staff in the FES-CP to avoid adverse impacts on receiving water quality.)
Available data from operating power plants indicate that residual chlorine in
cooling tower blowdown is-almost exclusi uly comprised of combined available
chlorine. The staff believes that FAC concentrations are typically below
detectable limits in the blowdown from the unit being chlorinated because
(1) chlorine biocide addition is often controlled by measurement of residual
concentration in the~ condenser outlet waterbox thereby minimizing chlorine

|
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-addition; (2):the chlorinated cooling water _is exposed to air,' sunlight ~, and'

biological growths-in the cooling towers;:and (3) the| chlorinated water is,

.

. typically sampled in the cooling tower. basin before-it is discharged (with pro-
qvision.to terminate blowdown from~the-unit being chlorinated until the residual

~

:O Echlorine concentration falls within the NPDES limit).

The: EPA regulations and the' draft NPDES permit prohibit the discharge'of de-
'tectable' residual chlorine.from.either unit for more than 2 hours in any 1 day,.' ,

p .unless the permittee demonstrates.that;the units cannot operate within the re--
:striction. The applicant's current plans for .the chlorination _of ;the condenser-

circulating cooling water systemfare for one to three intermittent biocide ad-:
~ ' The releases from this

i .ditions'for a total of up to 2 hours per day per unit.
' system (blowdown and drift) are much less than the circulating water flow rate,'

; -and the system volume is.large compared to the blowdown volume during the ap-
|- plication period. A finite time beyond.the. termination ~of biocide addition.is.
' required to completely change the_ contents of the ' system. Thus, assuming com-
! plate mixing of a substance added to the system, the presence'of the biocide
:. ~(although at a_ reduced concentration) could.be expected in the blowdown and
' - drift for periods beyond the time of its addition to the system.
;

The practicable field detection limit.for TRC in powe.r plant cooling waters has'

i~ been variously reported to be in the range of 0.03 mg/L (EPA,- 1980 and 1983) to
0.085 mg/L-(NUS,.1980). _ Because this lower limit of detectability may be con-,

;- siderably below the concentration necessary for effective biofouling control in
the condenser and cooling tower fill areas of the cooling system, and assuming !

~

.

! the period of addition and expected concentration ~are'as discussed above, the
staff expects that use of the dechlorination system or temporary suspension of ,

,

blowdown may be necessary after the system is chlorinated to comply with this
discharge limitation, recognizing the nonconservative (i.e., reactive) nature;
of residual chlorine biocide.4

i

Operational problems were not reported in a recent survey of nuclear power5

plant chlorination practices at plants using this latter form of control (NUS, *i

;- 1980). The need for TRC concentration reduction measures will depend largely r

; on the' initial residual chlorine concentration in the blowdown and on the
site-specific lower limit of detectability of the monitoring method used at ,

,

1- Vogtle, as approved by the state. !

The applicant currently plans to chlorinate the condenser circulating waters of
i only one unit at a time. This operating scheme is consistent with the recently
|. promulgated EPA final effluent limitations guidelines, pretreatment standards, .

*

j and new source performance standards for the steam electric power generating
point source category (EPA,1982) as they apply to residual biocide discharged
in cooling tower blowdown. However, this limitation does not appear in the'

,

6

! draft NPDES permit. Employment of the nonsimultaneous chlorination scheme pro-
vides residual chlorine reduction in common discharges by dilution with the*

i unchlorinated discharge water and by reaction with chlorine-demanding substances ,

! in the unchlorinated waters. Because residual chlorine is toxic to freshwater !

life and, therefore, is controlled by state water standards, these reduction
- mechanisms are important (1) in attaining water quality that meets applicable

standards within the mixing zone and (2) in minimizing the volum of water in'

the vicinity of the discharge that could contain residual chlorine concentra- ,

tions deleterious to aquatic life.r

!
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5.3.2.4 Radiological Effects
a
'

_ Radiological impacts from routine operations are discussed in Section 5.9.3.
- This discussion indicates that there will be no impact on groundwater and neg-

ligible effects on users of surface (river) water. Radiological impacts from,

' postulated accidents are discussed in Section 5.9.4. That discussion includes
' (in Section 5.9.4.5 (4)) a discussion of releases from a postulated core
- meltdown to the local groundwater system.
?
'

FSAR Section 15.7.3 presents an analysis of the rupture of the recycle holdup
tank, which is located at elevation 119 feet inside the auxiliary building.

-

This analysis represents a worst case release for potential offsite impact of
design-basis events. The analysis assumes instantaneous entry of all of the;

i radioactive liquid to the water table aquifer through postulated cracks in the
-

auxiliary building. This assumption is not only conservative from the stand-
point of neglecting the confining effect of the auxiliary building walls and

- base slab, but also from the standpoint that the auxiliary building is set into
_

the impermeable marl whose upper surface is at approximately elevation 132 to
: 135 feet. Contaminants would therefore tend to be trapped in a " pocket" in the
. marl formed by the auxiliary building basemat. The analysis demonstrates that_

E the concentrations of the postulated accidental release of radioactive effluents
_ from the tank would not exceed 10 CFR 20 limits at the nearest surface water .

_ intake. The staff review of this tank analysis will be presented in the SER.
r

Other possible accident scenarios include surface spills and pipe breaks. All6

such scenarios are enveloped by the analysis for the recycle holdup tank because
releases from this source have been assumed to instantly enter the water table

. aquifer, whereas surface spills and pipe break releases would have to percolate
downward through the unsaturated zone before reaching the water table. The
analysis of the recycle holdup tank, in turn, is enveloped by the analysis of a

- core melt release in Section 5.9.4.

2 5.3.3 Floodplain Impacts

} The objective of Executive Order 11988, " Floodplain Management," is "...to
; avoid to the extent possible the long and short term adverse impacts associated

_ with the occupancy and modification of floodplains to avoid direct and indirect
[ support of floodplain development where there is a practical alternative...." ..f
r
? The areas of hazard related to the 1% chance flood in the Savannah River in the
i vicinity of Vogtle are shown in Figure 5.1 (U.S. Geologic Survey, 1964, 1965).
[ The flood profiles at various points on the Savannah River for different proba-
{.

bilities of flood occurrence are shown in Figure 5.2.
..

-
The main plant facilities (such as the powerhouse and cooling towers), as shown-

on Figure 5.1, are above the 100 year flood zcne. The intake structure with
canal, the barge unloading facilities, the site runoff flume, and the site dis--

charge pipe, also shown on Figure 5.1, are located within the 100 year flood zene.
m.

i The river intake structure is located at river mile 151.1. Figure 5.2 shows that
3 3

- the 100 year flood (about 4950 m /sec (175,000 ft /sec)) will result in a flood 7%
E elevation of about 107 feet msl at the intake structure. At the 100 year flood %

@b
'-

elevation, the width of the river in the vicinity of the intake structure is
about 3660 m (12,000 feet) and the preconstruction cross-sectional area is about'

L %-

Q.;
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222,300 m.-(240,000 ft )._ Modifications of the floodplain as a result of the
'

construction of:the intake structure-resulted in a cross-sectional area reduc--.

tion of abo't.186 m -(2000 ft ):at the.100 year flood level. This is slightly.
2 2u-

.

less,than-1% of.the preconstruction area.

; The'.186-m2 2(2000-ft ) area reduction resulting from construction of-the intake,

; structure.would induce increased stages' upstream of the intake structure of-

;
: - less.than 3 cm (0.1 foot) during the 100 year flood event. This minor stage
. variation is insignificant in comparison to the wide floodplain ~and large dis-'

charge associated.with the'100 year flood event.-

- Virtually no obstruction to' flow results from the barge unloading-facility,
the site runoff flume,'and site discharge pipe. No significant effect on flood,

flows or. flood ' levels in the Savannah River. will result. Thus, the staff con-
,

siders the effects of the presence of the Vogtle facilities on the 100 year...

. floodplain to be negligible and, therefore, the facility is -in compliance with
~

i . the. intent of Executive Order 11988.
,

5.4: Air Quality.

r
,

| 5.4.1 Fog and Ice

| Atmospheric emissions from the natural draft cooling towers will consist pri-
narily of. waste heat and water vapor. The staff concluded in the FES-CP that
" operation of the natural draft cooling towers at Vogtle would not measurably

i increase ground fogging in the area." In addition, in the FES-CP the staff
i provided estimates of the visible plume froin the natural draft cooling. towers
} - for " average" conditions. These estimates indicated a'small visible plume,
i dissipating very quickly downwind of the towers. With the reduction in plant

size from four units to two units, even these slight effects will be lessened.
Thus, the staff reaffirms its FES-CP conclusion the impact'of the cooling7

towers on climatic conditions will be negligible.

5.4.2 Other Emissions
! As indicated in the FES-CP, nonradioactive pollutants '(e.g., sulfur dioxide ana
: that nitrogen oxides) produced by operation of emergency diesel generators and
; auxiliary boilers should not significantly degrade air quality in the vicinity of
I the plant. As stated in ER-OL Section 3.7.2, the aoplicant has agreed to oper-
| ate the auxiliary boilers in accordance with a State of Georgia permit (Current,
i 1981) to limit emissions. The applicant has further stated in ER-OL Section 3.7.2

that the State of Georgia (Ledbetter, 1981) exempted the diesel generators from [,

j air quality permitting requirements because of their low rates of emissions.

5.5 Terrestrial and Aquatic Resources

i 5.5.1: Terrestrial Resources

I - 5. 5.1.1 Cooling Tower Operation >

' -Natural draft cooling towers have the potential to impact terrestrial resources
in the following ways: (1) increased ground-level fogging and icing resulting)

.
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A

from water droplets in the cooling-tower drift'may interfere with highway traf-
; fic; (2) plumes and enhanced cloud formation may.cause increased precipitation

and ground-level shading; (3), vegetation may be adversely affected by increased
icing or by the salts contained in the drift deposited on soils or directly on

i foliage; and (4) wildlife.may be affected by impacts of drift on vegetation
. and, in the case of birds,icollision with towers..

I' The' impacts'of natural draft cooling towers'have been' addressed by many pub-
lished studies (see Carson, 1976; Talbot, 1979; and Wilber and Webb, 1983). A

survey of literature on cooling towers (conducted by the staff for the purposes
of'this review) found no studies that detected significant impacts. On the

-

j basis of these studies'and recognizing that hundreds of natural draft cooling.
towers (the majority of these in-Great Britain; Carson, 1976) have operated for-

- many years without significant impact.,the staff would expect that operation,

of'the Vogtle cooling towers will have no significant impact on terrestrial re-
sources. Increases in ground level fogging, precipitation, icing, cloud forma-
tion, and associated shading, and their effects on productivity of vegetation
and crops at Vogtle are, therefore, expected to be inconsequential.

The primary environmental stress identified with natural draft cooling towers
is the deposition of the salt-bearing drift on foliar surfaces and soils. This

~

deposition has the potential for damaging or reducing productivity of native,
- exotic, and agricultural plants. The composition of the drift is equivalent to'

that of the circulating water. The concentration of substances in the circu-
lating water is shown in Table 4.5. The substance of particular interest with,

regard to its potential for. damage is the chloride ion. The other constituents'

listed in the table are either at such low concentration as to be negligible or
,

j are potentially beneficial.

) Studies indicate that at sodium chloride deposition rates'of about 100 kg/ha
j per year (90 lbs/ acre per year) agricultural productivity may be reduced

(NUREG-0555; Mulchi and Armbruster, 1981). Deposition rates would have to bet

j much higher for deposition to cause plant deaths.

|'-
To predict the drift deposition rate for the two Vogtle cooling towers, the

i applicant obtained the results of modeling studies from four other power plants
!- with similar cooling towers. . Table 5.3 identifies the other sites and shows
!' the total rate of~ salt emissions from the towers at each site. The applicant

has assumed that the deposition pattern at Vogtle will be similar to that at>

'the other sites, and has made minor corrections to account for differences in
wind direction distribution. Based on the data for the four plants and on me-
teorological data for the Vogtle site, the applicant predicted that maximum
annual dissolved solids deposition rates for the two cooling towers will be
19 kg/ha per year (17 lb/ acre per year) on the site and 17 kg/ha per year
(15 lb/ acre per year) adjacent to the site. About one-seventh of this is the
potentially damaging constituent sodium chloride.

Results-of other cooling tower modeling studies reviewed by the NRC staff indi-
cate that these estimates are reasonable. The deposition rates will decrease i

! rapidly with distance from the site. For example, the solids deposition rate '

! 1 km (0.6 mile) from the cooling towers is expected to be below 50 kg/ha per
| year (45 lb/ acre per year). Even if it is assumed that all drift is deposited

within 1 km (0.6 mile) of the cooling towers, the solids deposition rate aver-
aged over the entire area is only 47 kg/ha per year (42 lb/ acre per year)

|
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(calculated from the data in Table 5.3, assuming a plant capacity factor of 0.8).
Note that only one-seventh of this would be sodium chloride.

Because the sodium chloride deposition rates expected at Vogtle are so much
less than the critical value reported in the Environmental Standard Review Plan
(NUREG-0555), the staff concludes that the impact will Le negligible.

Four small mechanical draft cooling towers are part of the nuclear service cool-
ing water system (Section 4.2.4). Makeup for these towers will be drawn from
groundwater wells at the site, although river water will be a backup. The oper-
ation of these towers will release a small amount of drift in c.omparison to that
of the natural draft cooling towers. Most of this drift from the mechanical
towers will be deposited on the site, whereas most drift from the natural draft
cooling towers will be deposited off the site. Salt deposition rates from both
types of cooling towers at Vogtle is expected to be far below the levels that
can cause reduced productivity of plant species, and no significant adverse
impacts on vegetation or wildlife are expected.

Although some birds will collide with the cooling towers, the annual environ-
mental reports prepared by licensees of operating plants indicate that the num-
ber of bird mortalities as a result of collision with existing cooling towers
is relatively small. Although publications in the scientific literature show
that thousands of birds often collide with radio and TV towers, the reports on
cooling tower monitoring do not show evidence of a significant number of bird ..

collisions.

5.5.1.2 Transmission System

The Vogtle transmission lines will produce small amounts of ozone, nitrogen
oxider, electromagnetic fields, and corona noise, and will cause some bird mor-
tality as a result of collisions with structures and conductors. In addition,
periodic cutting of vegetation and possible herbicide application for right-
of-way maintenance will affect terrestrial biota.

The electromagnetic fields associated with the lines can cause an induced cur-
rent in nearby grcunded objects and the buildup of a voltage on nearby ungrounded p,
objects such as automobiles, electric or nonelectric fences, and rain gutters on
buildings. A person or animal who contacts such an object could receive a shock

.

and experience a painful sensation at the point of contact. lhe strength of the
shock dept.nds on the electric field strength, the size of the object, and how
well both the object and the person or animal are insulated from the ground.

With constant contact, a person could experience a current level of up to 5 mA
(milliamps) under worst case conditions (i.e., a well grounded person touching
a large well-insulated vehicle parked under a 500-kV power line). In norma's
situations, however, induced currents should be much less than 5 mA. The aver-
age "let go"* 1evel has been estimated as 9 mA for men, 6 mA for women, and 5
mA for children. A current of 4.5 mA has been estimated as a safe let go level
for children. (Lee et al., 1983).

*The "let go" level is the current above which it would not be possible for a
person to release (or let go of) the ungrounded object.
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' A spark discharge may 'also occur just before contact is made dith the ob' ject.
This discharge is.similar to the static discharge shock a person can experiencem

after walking across a' carpet andLthen touching a metal. door knob, although in;
*

-the case of transmission lines the shock.can. occur repeatedly at a:high fre-
.quency_(60 times'per second) as_long'as there~is.a slight space between the, >

person and the object.' The energy-in a' spark: discharge can be harmful at lev-
els'above 25-J (joules). ' For 230-kV and 500-kV transmission lines, the energy.

Ein a discharge'would in the worst case (i.e.', for'a large vehicle parked under
'a power line) usually be'less'than 30 mJ (millijoules) (Lee et al., 1982).g

.

To_ avoid potential problems with shocks involving induced currents or spark
^

. discharges,,the applicant routinely provides grounding for' objects.near the,

transmission lines'in accordance with the National Electric. Safety Code (NESC)-

specification that induced currents not exceed 5 mA (ER-OL Section _5.5.1). On
"

the basis of measurements taken under existing Georgia Power Company 500-kV
L lines, . the applicant expects _that . electric field strength 'under the power lines
h will be a maximum of_ 5.2 kV/m in the :right-of-way and 2.8 'kV/m at the edge of ' q1 the right of-way. ' The '1evel within the .right-of-way conforms with the NESC
1 guideline;(less than 7.5 kV/m maximum); the level at the edge _slightly exceeds
| the NESC guideline (2.6 kV/m maximum)~(ER-OL Section 5.5.1.1).
J
j The issue _ of long-term exposure to electromagnetic fields is somewhat contro-
: versial. Extensive experience with high voltage lines up to 765 kV and the
; 'overall results of numernus studies provide little evidence that transmission ,

i' lines pose a long-term biological hazard (Lee et al., 1982). Thirty reviews of
! the literature on biological. effects of electromagnetic fields generally agreed
i that power line electromagnetic fields have not been shown to cause harmful

effects in plants, animals, or people (ibid). Most of the reviews, however,'

pointed out_the need for further research because of the effects reported ini

i some studies. The applicant has encountered no significant environmental prob-
! less associated with electromagnetic fields from the applicant's 230-kV and

500-kV power lines (ER-OL Section 5.6.3); thus the applicant is expected to bei '

| able to operate the Vogtle power lines without significant effect. If problems
j do arise,-it is likely that they can be eliminated by modifications of the
j lines or rights of-way.
; <

j Noise, radio and TV interference, and production of ozone and nitrogen oxides
j result from corona phenomena (electrical discharges in the air around the con-
| ductors) associated with the operation of power lines. Corona increases with

voltage, adverse weather conditions (e.g., high humidity or fog), and the amount
,

of surface irregularities (e.g., scratches, dirt particles) on the conductors.
Power lines are designed to limit corona to relatively low levels. Corona noiset

i- and possibly some radio and TV interference will be noticeable near the lines.
Under adverse weather conditions, a 500-kV line (double circuit) increases the
ambient ozone concentration at ground level under the lines by about 0.0022 ppe,

| compared to an average ambient ozone concentration of 0.01 to 0.03 ppe in rural
'

areas (ibid), and a national primary air quality standard of 0.12 ppm. There-
fore, ozone production by the power lines is expected to be inconsequential.

I Production of nitrogen oxides is even less significant (ibid).

-Bird mortality will result from collisions of birds with the towers and the
conductors. The amount of this mortality cannot be accurately quantified,
although Stout and Cornwell (1976) estimated that only 0.07% of the total

i

I
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non-hunting mortality'of waterfowl- resulted from collision. _ Bird collisions

!..

. ith lines occur most frequently where the lines pass through areas.of bird' w
concentration, such a:; river crossings'or wetland areas frequented by.large
numbers of. waterfowl. Although the Vogtle lines will cross rivers and wetlands,
no areas with large concentrations of waterfowl or wading birds are known to
exist adjacent to the transmission line routes. Thus, the -lines should have no
greater impact on birds than other' transmission lines in the region. Signifi--m
cant impacts.on waterfowl at the Altamaha Management Area-should not occur, i,

,

because the Vogtle-to-Thalman line is~ located about 0.4 km (0.25 mile)~from the
area (Section 4.3.4.1).

. The power line rights-of-way will b'e managed primarily by reclearing . vegetation'

every 3 years within the right-of-way and removing or trimming tall trees at,

i the edge of the.right-of-way. The reclearing is done with rotary or drum mowers
j and, to a lesser extent,1with hand tools. This maintenance practice is in wide--

spread use among utilities and should have no_ unexpected or serious. impacts.'4

; Populations of most of.the wilalife species occurring on the right-of-way.may
| fluctuate in response to the cutting. cycle, with,the lowest population densities .

; occurring shortly after the periodic cutting. .

,

The applicant states that.very wet' areas and areas of steep terrain along its.

existing, power 'line rights-of-way are recleared by spraying herbicides. from a'

: helicopter, because operation of mechanical reclearing equipment in these areas
is too inefficient and dangerous (ER-OL Sections 5.5.2 and response to ques-

L tions E290.10). According to the applicant, only herbicides approved by.the
U.S. EPA for right-of-way use are applied, application is done by a licensed:

| pesticide applicator, spraying is limited to times when the wind does not ex-
ceed 3.2 km (2 miles) per hour,.and the application rate is in accordance with:

i label. directions. Herbicide spraying of many types of rights-of-way is a co.u-
mon practice throughout the United States (Voorhees, 1983). Such spraying
kills primarily broadleaved plants and often allows grasses to become the domi-
nant vegetation on the right-of-way. Herbicides commonly used on power line

j rights-of-way have low toxicity to wildlife, and there are no reports of sig-
1 nificant toxicity-related impacts on wildlife in the voluminous literature on f

'

|. herbicide use (Tillman, 1976a; U.S. Fish and Wildlife Service, 1979; Arner and
Tillman, 1981; Brown, 1978; Buffington, 1974; Cody, 1975; and Voorhees, 1983).

;

I In the FES-CP (page 5-16), the NRC staff stated that no spraying could be done
from he'icopters. However, after reviewing the voluminous literature that has
been published on herbicides since issuance of the FES-CP in 1974, the staffi

now finds that spraying from helicopters can be done with an acceptable level
of environmental impact in places where such spraying is clearly justified and

f EPA-approved herbicides are used.

5.5.2 Aquatic Resources' -

i-

i- The effects on aquatic biota in the Savannah River as the result of operation
of.the Vogtle plant will be associated with chemical / biocide discharges, thermal*

!discharges, and the intake effects of entrainment and impingement. Organisms
i- entrained in the discharge plume will experience some effects from elevated

temperature and chemical discharge. Impacts of impingement will be mitigated'

| by the lateral fish escape passageway that has been installed since the FES-CP
assessment. Entrainment effects are expected to be minimized by the design of

i
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| the intake structure. GDNR has tentatively datermined that the proposed cooling
water intake structure complies with Section 316(b) of the Clean Water Act (see|-

'

item 6 in the fact sheet issued with the draft NPDES, in Appendix E).
,

.5.5.2.1 Chemical and Biocide Discharges

The chemical constituents in the discharge are summarized in Section 4.2.6 and
Table 4.5. The concentration of the chemical constituents in the discharge
depends upon the number of cycles of concentration. The predicted concentra-
tions in the plant discharge are not significantly different from those evalu-
ated in the FES-CP, although the amount discharged will be less because of the
reduction in size of the plant from four units to two units. The discharge
concentrations of chemicals, other than residual chlorine, are not expected to
result in adverse effects on river biota. The discharge is less than 1% of the
guaranteed minimum flow of the river at the site. Mixing of the plant discharge
with the river flow is not expected to result in adverse impacts on river water
quality or river biota.

According to state water quality standards, deleterious substances are not to
be present in amounts that would render the waters injurious to humans, fish,
or other beneficial organisms. A water quality standard for total residual
chlorine (TRC) for the protection of fresh water organisms, other than salmonid
fish, was established by EPA (1976), under the provisions of the Clean Water
Act; the standard is 0.01 mg/L. This level was estabished on the basis of a
review of toxicity studies conducted by EPA researchers and others, and is
applicable to a continuous exposure to residual chlorine. Other continuous
exposure safe concentrations or chronic toxicity thresholds have been set by
Brungs (1973) and Mattice and Zittel (1976) for freshwater organisms. The
limitation recommended by these researche'rs is 0.003 mg/L for both studies.
Exposure to residual chlorine at or below this level would not be expected to
produce mortality in aquatic organisms. These criteria considered cold water
(salmonid) fishes as well as warm water organisms, however, and may be unduly
restrictive for the organisms in the Savannah River.

For comparison, the EPA limitation for salmonid fish is 0.002 mg/L. Other
studies by Dickson et al. (1974) and Brooks and Seegert (1978) examined the
offects of intermittent exposures of warm water fishes to residual chlorine.
These studies concluded that exposure to residual ch1crine not greater than
0.2 mg/L TRC intermittently for a total time of up to 2 hours per day would
"probably be adequate to protect more resistar.t warm water fish such as the
bluegill" (Dickson et al. ,1974); and that intermittent exposures to combined
available chlorine totaling 16J minutes would not produce mortality to the
most sensitive of 10 warm water fishes tested at concentrations at or below
0.21 mg/L, respectively. The most sensitive species in the latter study was
the emerald shiner. The other species tested were the common shiner, spotfin
shiner, bluegill, carp, white sucker, channel catfish, white bass, sauger, and
freshwater drum.

The most restrictive chlorine water quality criterion for a fresh warm water
fishery is that set by EPA (EPA, 1976), 0.01 mg/L. As steted above, the appli-
cant estimates that the proposed operation of the Vogtle Flant will result in a
TRC concentration in the plant blowdown of 0.1 mg/L. The applicant's thermal
cnalysis of the discharge indicates a diluting of discharge constituents of 8.6

.
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1within the 2'.7C' (5F")|isothers volume of the| thermal plume, under minimum riv-
; - er flow conditions. This dilution would reduce TRC to nearly the EPA criterion-

~

(0.012 mg/L). On the basis of known reactivity of residual chlorine with con-
,

stituents in natural' wastes, the staff's confirmatory ' review of the applicant's
-thermal analysis, and the average flow of the river at the site,-the. staff con-
'cludes that.the discharge concentration of 0.1.ng/L TRC expected by the appli- I

~ cant will not result in unacceptable adverse impacts on the biota cf the |,

' Savannah River. l

|
5.5.2.2 Thermal +

,

' .The staff review of the single port discharge for Amendment-3 to the.Vogtle.
: construction permits found that its operational effects would be'similar too

j' those-of the multiport diffuser, except that the single port discharge is. neare'r
'' the shoreline and, under certain. operating conditions, the thermal plume may

reach both,the surface and the bottom. The benthic community will be affected>

where the plume reaches and scours the botton; however, the. impact should be.
minimal because of the shifting-sand substrate, which provides poor habitat for'

benthic organisms.(Hynes, 1970). The plume will affect a benthic area along a ,

centerline trajectory starting approximately 7.6 m (25 feet) from the discharge 1

j port for a distance of about 9 m (30 feet). The plume is expected to surface
approximately 9 m (30 feet) from the discharge port. Because of the smaller;

-size and the new orientation of the discharge plume using the single port
i discharge rather than the multiport design, there should be a greater zone of

~
d passage for migratory fish along both the Georgia and South Carolina sides of.
i the river (ibid). ,

; 5.5.2.3 Entrainment
i~ 3; At a maximum withdrawal rate of 3.4 m /s (120 cfs) and a minimum guaranteed

3j river flow of 164 m /s (5800 cfs), a maximum of 2% of the river flow will pass
j. through the plant. Assuming a uniform distribution of drift organisms, this
j withdrawal would remove approximately 2% of the drift community as it passes
; the plant. This removal rate should have little if any effect on the drift

organisms and the aquatic community feeding on plankton in the vicinity of the;

| plant because of recruitment from upstream, from marsh and swamp areas, and
,

3
i from side streams. Under average flow conditions (292 m /s (10,300 cfs)) and
j 3maximum withdrawal (3.4 m /s (120 cfs)), the removal rate would be 1% of the

drift organisms. The maximum removal rate calculated in FES-CP Section 5.5.2.2
; for four operating units was 3.5%.

i FES-CP Section 5.5.2.2 states that there are no streams entering the river on
i the Georgia side immediately upstream of the intake structure. The intake canal ;
i is designed with (1) a sediment deposition area and weir at the mouth of the
! intake canal, (2) a short approach distance to the intake structure, and (3) a
j low intake velocity (see Section 3.4). These design features should help mini-
i mize the number of fish eggs and larvae in the water being drawn into the intake
; structure, thereby minimizing the effects of entrainment. All eggs and larvae r

that pass through the cooling system are expected to die. No unique spawning;

i areas for anadromous fish have been identified in the immediate plant vicinity.
j: Beaverdam Creek, other tributary streams in the midreach section of the Savannah
i River, and upstream portions of the river provide suitable habitat for spawning
; of anadromous species (Wiltz, 1982). There should be no significant adverse L
|

t i

'.

i- Vogtle DES 5-16
l :
: !

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



impact on resident fish species in the plant vicinity as the result'of
entrainment.

5.5.2.4 , Impingement

The design of the intake structure has been modified since the FES-CP was
issued and has been reviewed by the' staff (Tedesco, April 1981). The design
includes a 126-m (414-foot) approach canal with a skimmer weir at the mouth,
a weir in the~ canal.to trap sediment, flow guide vanes, and a fish escape gap.
'The weirs are designed to minimize sediment transport to the intake structure
and the weirs and guide vanes are designed to provide uniform flow distribution
through the canal. At the downstream end of the river weir there is a 0.9-m
(3-foot) opening that will provide a fish escape route. Flow in the fish gap
will be from the canal to the river, based on design hydraulics.

The Vogtle intake will have a lower water withdrawal rate, lower intake veloci-
ties, and a shorter approach canal than the Savan'nah River Plant, so impingement
should be less. Because of the intake weirs, the upper 1.8 m (6 feet) of the
river water will be selectively withdrawn by the intake structure; thus, biota
in this water would be more susceptible to transport into the intake canal.

Because the eggs of most freshwater fish are adhesive, demersal, or semi-buoyant,
the eggs and early larval stages should not be susceptible to transport into the
intake canal. Eggs of the blueback herring and the American shad, (anadromous
species that spawn upstream) also are semi-buoyant so they too should not be
susceptible to transport into the intake canal. As the larvae of both groups
begin to feed throughout the water column, they will be more susceptible to
being carried into the intake canal. Impingement impacts on the aquatic biota
in the Savannah River in the vicinity of the Vogtle Plant should be less than
those calculated in FES-CP Section 5.5.2.1 because of (1) the low intake veloc-
ities (0.15 m/sec (0.5 feet /sec)) across the trash rack and 0.2 m/sec (0.7 ft/.

sec) across the traveling screens (which help to minimize impingement (Boreman,
1977)), (2) the fish escape route built into the weir design, and (3) the re-
duction in water use as a result of the cancellation of two of the Vogtle units.

Studies at the Savannah River Plant showed that 36 species and a total of 469
fish were impinged over a 12-month period in the three intake canals (Wiltz,
1981). A 1978 study at that plant noted that 347 fishes of 35 species were
impinged; of these, no species constituted more than 10% of the sample (McFarlane
et al., 1978). The predominant species impinged were sunfish, channel catfish,
and yellow perch. Twelve species of centrarchids (46% of the sample), 5 species
of ictalurids (catfish,13%), and 3 species of clupeids (shad / herring,15%) were

,

impinged (Wiltz, 1981).

Fewer fish are expected to be impinged at the Vogtle plant than at the Savannah
River Plant because (1) the area of the intake canal is smaller than the area
of the Savannah River Plant canals, (2) there is only one intake canal for
Vogtle, and (3) the velocity in front of the Vogtle intake screens will be
about one-fourth to one-third that in front of the Savannah River Plant screens
(ibid). The velocity across the traveling screen, which is lower than reported
in FES-CP Section 5.5.2.1, should further reduce the impingement of Savannah

' River fishes by the Vogtle intake structure. Thus, the staff concludes that
there will be no significant effects on the fishes of the Savannah River as the

i result of impingement.
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5.6 Threatened and Endangered Species

5.6.1 Terrestrial

'For most of the threatened and endangered species found in the region (Sec- |
tion 4.3.5), the principal potential impacts are associated with destruction
of habitat during clearing and construction. Operation of the. plant and power |

lines has little potential to affect these species. Exceptions are the American
alligator, which occurs on the site, and the eastern indigo snake, which may
occur on the Vogtle-to-Thalman power line route.

Habitat management activities at the site and releases of cooling tower drift
to the atmosphere and blowdown to the Savannah River.should not affect alliga-
tor habitat or alligator populations on or near the site. Reclearing of vege-
tation during right-of-way maintenance may affect habitat of the indigo snake
and could result in death of individuals that are in the way of the reclearing
vehicle.

5.6.2 Aquatic

The shortnose sturgeon, Acipenser brevisostrum LeSueur, is the only aquatic
species on the Federal list of endangered species that is expected to occur in
the vicinity of the Vogtle Plant.

No specimens of the shortnose sturgeon have been collected by the applicant in
aquatic sampling associated with baseline (pre-construction) and construction
phase (pre-operational) environmental monitoring programs. However, studies
conducted at the Savannah River Plant (SRP) have demonstrated the presence of
shortnose sturgeon larvae in the vicinity (Muska and Matthews,1983; ER-OL'

Section 2.2.3). In 1982 and 1983 collections, the Savannah River study found
larval shortnose sturgeon in or near the SRP intake canals. (The SRP collec-
tion in 1982 represented the first documented occurrence of the species in the
middle reaches of the Savannah River.) Because specimens (nine larva) were
found in the vicinity of the Savannah River Plant, the Department of Energy
(the SRP licensee) consulted with the National Marine Fisheries Service (NMFS)
pursuant to Section 7 of the Endangered Species Act and, at the request of NMFS,
prepared a biological assessment (Muska and Matthews, 1983). The summary of
information (presented in Section 4.3.5.2) on the shortnose sturgeon of the
Savannah River is based primarily on Muska and Matthews because no more recent
information has been presented for the Vogtle Plant.

The NRC staff assessed the potential impacts of the Salem and Hope Creek Plants:

! on shortnose sturgeon in the Delaware River (NUREG-0671). Vogtle systems that
could potentially interact with the shortnose sturgeon are the same as those
identified in the Savannah River Plant and NRC staff assessments; these are the
intake (makeup) and discharge (blowdown) systems. The interactions of concern
are intake entrainment and impingement and discharge plume entrainment and
attraction. The intake and discharge designs and the proposed operational
characteristics are described in Section 4.2.4 above. Those aspects of cooling
system design and operation that are important to the evaluation of impacts on
the shortnose sturgeon are highlighted in the following paragraphs.

|
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As-described in Section 4.2.4.2, the design of the intake will; essentially.
screen out the botton 2 m (7 feet) of the water column,'thereby excluding _the

| demersal eggs and the benthic-oriented larvae, juveniles, and adults of the -

'

shortnose sturgeon. -The intake system is. equipped with a. fish escape passage-
~

way to. prevent. entrapment of. fishes that may swim into the intake canal. Stur-. 3_
geon that are healthy enough to seek out the intake canal should be able to
avoid the intake flow with velocity at the screens of about 0.2 m'per sec-
(0.6 -foot per sec). The SRP study found no juvenile or adult shortnose stur-
geon in the intake _ canals, nor have any been found in the impingement studies
(Muska and Matthews, 1983). The Vogtle Plant is equipped with closed-cycle
cooling, and water use' requirements from'the Savannah River are small; consump-'

tive use by the two-unit plant is 0.6% of the average annual river flow and*
,

1.2%.of the guaranteed minimum controlled flow.,

I
' Thermal and chemical.d'ischarges will be~ regulated by the State of Georgia '

'

through the NPDES permit. Blowdown will be via a single port discharge pipe
with an estimated mixing zone vcluse of 1.4 m8 3(50 ft ) in summer and 17.6 m8

8(620 ft ) in winter. There will be open zones for migratory movements, but the>
|

r

plume will cause some localized scour of the bottom within a downstream dis- i
4

tance of 1.5 m (5 feet) between 7.6 to 9.1 m (25 to 30 feet) of the pipe out-.

I let. The bottom substrate in this area of thc river is characterized as
shifting sand that is inhospitable habitat for spawning and early larval stages
of shortnose sturgeon. Water quality effects.are expected to be small, based
on present pollutant loading of the Savannah River and the small . discharge
blowdown and effluent concentrations (see Section 5.3.2 and 5.5.2).;

t

! Fishes that may be attracted to the thermal plume area in winter could suffer
j " cold shock" effects if there is a sudden shutdown of the Vogtl.e units. The
! mixing zone for the Vogtle blowdown is small and would provide only a very
i small habitat for fish to spend the winter. Savannah River Plant personnel
; report that there is no indication from sampling that shortnose sturgeon spend

the winter in thermal plumes.(Muska and Matthews, 1983). Because the sturgeon,

is primarily bottom oriented, it is not expected to seek out the plume, which
rises to the water surface rapidly. (The bottom habitat affected by the plume
covers a distance of only 1.5 m (5 feet), as noted above.) Moreover, with two

; units operating at the site, the sudden simultaneous shutdown of both units is
| unlikely.

5.7 Historical and Archeological Sites

! . Transmission line construction is continuing. Under Condition 3E(1) of the
Vogtle construction permit, the applicant submits proposed right-of-way!

i locations for transmission lines to the State Historic Preservation Officer
| (SHPO) for a determination of whether the right-of-way will disturb any struc-
: ture or site of historical or archeological significance. Cultural resource
| management (CRM) plans are developed in close consultation with and approved by
'

the SHP0 for each segment of each transmission line. The CRM plans apply for
the life of the transmission line and provide protection during construction
and operation for selected sites identified in the cultural resource surveys.
A CRM plan has been established for the Vogtle-to-Wadley portion of the Vogtle-
to-Scherer,line. It is anticipated that a total of four CRM plans will be devel-

.oped in consultation with the SHPO. Where sites are identified as potentially
eligible for listing in the National Register of Historic Places, the staff will

,
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. u consult with the.SHP0 and submit determination of eligibility requests to:the
z : Keeper of th'e National Register, when appropriate.

5.8 ~ Socioeconomic-Impacts

FES-CP Section 5.6 addresses the: socioeconomic; impacts of the operation of the-
^ four-unit Vogtle Plant proposed during the CP stage; operation of the plant was

i

: estimated to require about 150 workers. It is now estimated ~that.about 957. - 1
,

' workers will be required to operate and maintain the two-unit plant. More than-
'300 workers.are already on the sitei(ER-OL response to. staff question.E310.3)..

~The remaining workers, who will be hired between now and 1990, are likely to
Jreside in locations similar to those where-present plant employees live. .Thus,.

~

,

about 60% of.the workers'are expected to live in'. Richmond' County, 20% in'Colum-
bia County, 10% in Burke County, and-1% in Aiken County, with the remaining

.

residing in other surrounding counties.- Because of the distribution and; rela- _

tively small' number of workers required to operate and maintain the plant.. the "
,

impact on the communities in which they recide and on traffic:is still expected-
to be minimal,.although it is expected to be greater than that estimated in the _

,

FES-CP.:
i

' The. annual payroll of the workers is projected to be $20.77 million (1984 dol-
lars). Local purchases of materials and supplies relating to the operation of4

the plant are expected to total about $3.54 million annually.(1984 dollars).:

j Local purchases-are expected to be made within.the Augusta standard metropoli-
~

tan statistical area.and Burke _ County. Table 5.4'shows the estimated ad
valorem taxes .for the first five years of operation, and Table 5.5 shows the
estimated local option and use. taxes for the first five years of operation.1

i 5.9 Radiological Impacts

j 5.9.1 Reaulatory Requirements

i Nuclear power reactors in the United States must comply with certain, regulatory
; requirements in order to operate. The permissible levels of radiation in-un-
i restricted areas and of radioactivity in effluents to unrestricted areas are'
! recorded in 10 CFR 20, Standards for. Protection Against Radiation. .These~regu-
,

lations specify limits on levels of radiation and limits oniconcentrations of
! radionuclides in the facility's effluent releases to the air and water (above
! natural background). The radiation protection standards of 10 CFR 20 specify
i . limitations on whole-body radiatica doses to members of the general public in ,

unrestricted areas at three levels: 500 mress in any calendar year, 100 mrems '

in any 7 consecutive days, and 2 mress in any 1 hour. These limits,are con-
sistent with national and international standards in terms of protecting public
health and safety.

J'
! In addition to the radiation protection standards of 10 CFR 20,.10 CFR 50.36a
| contains license requirements that are to be imposed on licensees in the form
| of Technical Specifications on effluents from nuclear power reactors to keep

.

'

| releases of radioactive materials to unrestricted areas during normal opera-
i 'tions,. including expected operational occurrences, as low as reasonably achiev-

able (ALARA). Appendix I to 10 CFR 50 provides numerical guidance on dose- i

design objectives for light-water reactors (LWRs) to meet the ALARA requirement.
Applicants for permits to construct and for licenses to operate an LWR shall
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proyide reasonable assurance;that the fo lowing calculated dose-design objec--

:tives_will be net for all unrestricted areas: 3 mrenis per year _ to the total .
'

; body or 10,. areas per year to any organ from all . pathways of exposure from liquid
E 1 effluents; 10.arads per year gamma radiation or-20 mrads -per yea'r beta -radiation

air' dose from gaseous effluents near-ground level and/or 5 mrems per year to thec
; ..'

, total body or:15 mress per year to the skin from gaseous effluents; and 15 mrems '._

per year:to a'ny organ from all pathways of exposure from airborne effluents that
include the radioiodines, carbon-14, tritium, and the particulates.-

1 s'

ExperiencewiththedeNign, construction,andoperationofnuclear-powerreac-
tors: indicates that compliance with these design objectives will. keep' average
annual releases of radioactive material in. effluents at small-percentages of
the~ limits specified in 10.CFR 20 and, in fact,-will result in doses generally
below the dose-design objective values of Appendix I to 10'CFR 50. At the same-. .

; time,-the licensee is permitted the flexibility of operation, compatible with
considerations of health-and safety; to ensure that the public is provided a
dependable. source of power, even under unusual operating conditions that may-
temporarily result in releases higher.than such small percentages but-still-

well within the limits specified in 10 CFR 20.*

! In'a'ddition to the impact created by facility radioactive effluents as dis .
i _ cussed above, within the NRC policy and procedures for environmental protection
l- described in 10 CFR 51 there are generic treatments of environmental effects
j 'of:all aspects of the uranium fuel cycle. These environmental data have been-

-

: summarized in. Table S-3 (reproduced herein.as Table 5.16) and are discussed in-
Section 5.10 below. In the same manner, the' environmental impact of transpor-

'

tation of fuel and waste.to and from an LWR is-summarized in Table S-4 (repro-
duced herein as Table 5.7)'and discussed in Section 5.9.3.1.2 of this report.

! EPA has established, in 40 CFR 190, an additional operational requirement for
uranium fuel cycle facilities including nuclear power plants. 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
j. public.
.

| 5.9.2 Operational Overview-
4

During normal operations of the Vogtle Plant, small quantities of radioactivity
i (fission, corrosion, and activation products) will be released to the environ-
! ment. .As required by NEPA, the staff has determined the estimated dose to

members of the public outside of the plant boundaries as a result of the radia-
tion from these radioisotope releases and relative to natural-background-
-radiation dose levels.

.

These facility generated environmental dose levels are estimated to be very
smals because of both the plant design and the development of a program thatv

will be implemented at the facility to contain and control all radioactive
i

i emissions and effluents. Radioactive-waste management systems are incorporated
I .into the plant and~are designed.to remove most of.the fission product radioac-
[ tivity that is assumed to leak from the fuel, as well as most of the activation

L and corrosion product radioactivity produced by neutrons in the reactor-core
; vicinity. The effectiveness of these systems will be measured by process and

|

l
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' effluent? radiological monitoring; systems that permanently record the amounts'of:

^ 2 radioactive constituents remaining in;the various airborne.and waterborne. pro-' !

'^ | cess:and' effluent streams nThe*amountsLof~ radioactivity released through'ventsj H

~ !andLdischarge; points to' areas'outside:the plant boundaries:are.to be recorded; 1''
_ *

' ' fand: published semiannually;in the-Radioactive. Effluent Release Reports for the' ]
~

Jfacilityp_ j.p
- - . . -; .. > .

1 Airborne ~ effluents will ~ diffuse 1in the! atmosphere ^ in a | fashion determined;by
- the meteorologicaliconditions existing attthentime of, release and are generally .

;
,

~

; dispersed'an'd diluted byfthe' time they. reach unrestricted-areas that are opent; ,

to the public. Similarly,' waterborne' effluents'will: be diluted with ' plant->

waste' water and then-further diluted'a's,they mix with the Savannah River beyond
F .the'plantiboundaries,

'

v
. Radioisotopes'in-the facility's effluents that ' enter' unrestricted areas will:
. , .

e
E produce. doses through;their radiations:to_membersiof(the general-public in~-a
; manner similarito:the way doses are produced from background radiations-(thatf

is, cosmic, terrestrial,.and internal; radiations),iwhich alsoEinclude radiation
from nuclear. weapons. fallout. These radiation ~ doses can be1 calculated for the

;many potential. radiological-exposure pathways' specific-tojthe. environment'around>

:the facility,"such as direct-radiation = doses from the gaseous plume or 1iquid[ ~
~ effluent stream outside of the plant boundaries,.or internal-radiation-dose

commitments from radioactive contaminants.that might-have been deposited on
~

* ,;.
' vegetation, or in meatland' fish products eaten by people, or that might be:

present in drinking water.outside the plant or incorporated into milkefrom cows
~

p

[ at nearby farms. .

..

These doses, calculated for the " maximally exposed"-individual (that is,=th'e
~ 'LF

fhypothetical individualfpotentially' subject-to: maximum exposure), form the
n basis for'the staff's evaluation of impacts. Actually, these estimates are for *

a: fictitious person because assumptions are:made that tend to ov'erestimate~the
E dose that would accrue to members of the public outside the plant boundaries.', ~

&

For example, if this " maximally exposed" individual-were-to receive the-total'

body. dose calculated at the plant boundary as a result of external exposure to
f~ the gaseous plume, he/she is assumed to.be physically exposed to' gamma radia-
t? tion at that boundary for 70% of the year,~an unlikely occurrence.

Site-specific va?ues for various parameters involved in each dose pathway are
used in the calculations. These include calculated or observed values for the,

amounts of radioisotopes released in the gaseous and liquid effluents, meteoro-
logical information (for example, wind speed and direction) specific to the
site topogranhy and effluent release points, and hydrological-information per-E

[
taining to dilution of the liquid effluents as they are discharged.

\
'

[ An' annual land census will identify changes in the use of unrestricted areas to
b persit modificati.ons in the programs for evaluating doses to individuals'from
| principal' pathways'of exposure. This census specification will be incorporated

into the Radiological Technical Specifications and satisfies the requirements'

i' .ofcSection IV.~B.3 of Appendix I to 10 CFR 50. As use of the land surrounding
the site' boundary changes, revised calculations will be made to ensure that the

k . dose estimate for gaseous effluents always represents the highest dose that
L might possibly' occur for any, individual members of the public for each applica-
!- ble foodchain pathway.- The estimate considers, for example, where people live,
[ where'veg'etable gaidens are located, and where cows are pastured.

{ Vogtle' DES ~5-22

h. ,
,

'

-~- w. - . . - - --. .--.. - -- -. - . - - .- . -. - - - - - - - - - - . -- . ._.



An extensive radiological environmental monitoring program, designed specifi-
cally for the environs of the Vogtle Plant, provides measurements of radiat*on
and radioactive contamination levels that exist outside of the facility bound-
aries both before and after operations begin. In this program, offsite radia-
tion lesels are continuously monitored with thermoluminescent detectors (TLDs).
In addition, measurements are made on a number of types of samples from the
surrounding area to determine the possible presence of radioactive contaminants
that, for example, might be deposited on vegetation, be present in drinking!

water outside the plant, or be incorporated into cow's milk from nearby farms.
The results for all radiological environmental samples measured during a calen-
dar year of operation are recorded and published in the Annual Radiological
Environmental Operating Report for the facility. The specifics of the final
operational-monitoring program and the requirement for annual publication of
the monitoring results will be incorporated into the operating license Radio-
logical Technical Specifications for the Vogtle facility.

5.9.3 Radiological Impacts from Routine Operations

5.9.3.1 Radiation Exposure Pathways: Dose Commitments

The potential environmental pathways through which persons may be exposed to
radiation originating in a nuclear power reactor are shown schematically in
Figure 5.3. When an individual is exposed through one of these pathways, the
dose is determined in part by the amount of time he/she is in the vicinity of
the source, or the amount of time the radioactivity inhaled or ingested is re-
tained in his/her body. The actual effect of the radiation or radioactivity
is determined by calculating the dose commitment. The annual dose commitment
is calculated to be the total dose that would be received over.a 50 year period,
following the intake of radioactivity for 1 year under the conditions existing
20 years after the station begins operation. (Calculation for the 20th year,
or midpoint of station operation, represents an average exposure over the life
of the plant.) However, with few exceptions, most of the internal dose commit-
ment for each nuclide is given during the first few years after exposure because
of the turnover of the nuclide by physiological processes and radioactive decay.

There are a number of possible exposure pathways to humans that are appropriate !

to be studied to determine the impact of routine releases from the Vogtle facil- '

ity on members of the general public living and working outside of the site
boundaries, and whether the releases projected at this point in the licensing
process will in fact meet regulatory requirements. A detailed listing of these
exposure pathways would include external radiation exposure from the gaseous
effluents, inhalation of iodines and particulate contaminants in the air;
drinking milk from a cow or eating meat from an animal that feeds on open pas-
ture near the site on which iodines or particulates may have deposited, eating 5

vegetables from a garden near the site that may be contaminated by similar de-
:

posits, and drinking water or eating fish caught near the point of discharge of ;

liquid effluents.

Other less important potential pathways include: external irradiation from
radionuclides deposited on the ground surface, eating animals and food crops
raised near the site using irrigation water that may contain liquid effluents,
shoreline, boating and swimming activities near the lakes or streams that may
be contaminated by effluents, drinking potentially contaminated water, and

]
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direct radiation from'within.the plant itself. The Vogtle design does not |

provide for disposal of waste (radiological or nonradiological) through.under- )
ground injection;'thus there is no impact on groundwater and its users from
such a potential pathway. The only release of radioactive liquid is through

.the station discharge to the river where contaminants are diluted to meet ]
requirements 10 CFR 20 and Appendix-I to 10 CFR 50, as discussed in Section ,

4.2.5. There is currently no drinking water pathway of concern because the
first drinking water intake is 180 km (112 miles) downstream of the plant and
dilution of the plant effluent makes any effect of_ liquid-released radioactivity
completely negligible. There is also no-known use of Savannah-River water for
irrigation within 80 km (50 miles) downstream of the Vogtle site.

Calculations of the effects for'most pathways are limited to a radius of 80 km
(50 miles). This limitation is based on several facts. Experience, as demon-
strated by calculations, has shown that all individual dose commitments (0.1 mrem
per year)-for radioactive effluents are accounted for witnin a radius of 80 km
from the plant. Beyond 80 km the doses to individuals are smaller than 0.1 mrem

-per year, which is far below natural-background doses, and the doses are subject
to substantial uncertainty because of limitations of predictive mathematical
models.

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

5.9.3.1(1) Occupational Radiation Exposure for Pressurized-Water Reactors

Most of the dose to nuclear plant workers results from external exposure to
radiation coming from radioactive materials outside of the body rather than
from internal exposure from inhaled or ingested radioactive materials. Experi-

.ence shows that the dose to nuclear plant workers varies from reactor to reactor
and from year to year. For environmental-impact purposes, it.can be projected
by using the experience to date with modern pressurized-water reactors (PWRs).
Recently licensed 1000-MWe PWRs are operated in accordance with the post-1975
regulatory requirements and guidance that place increased emphasis on maintain-
ing occupational exposure at nuclear power. plants ALARA. These requirements and
guidance are outlined primarily in 10 CFR 20, Standard Review Plan Chapter 12
(NUREG-0800), and Regulatory Guide 8.8, "Information Relevant to Ensuring that
Occupational Radiation Exposures at Nuclear Power Stations Will Be as Low as Is
. Reasonably Achievable."

l

The applicant's proposed implementation of these requirements and guidelinesi

is reviewed by the staff during the licensing process, and the results of that
review are reported in the SER. The license is granted only after the review

i 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 270 PWR reactor years of
operation is available for those plants operating between 1974 and 1981. (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.)

|
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These data indicate that the average reactor annual collective dose at PWRs has
been about 500 person-rems, although some plants have experienced annual collec-
tive doses averaging as high as about 1400 person rems per year over their oper-
ating lifetime (NUREG-0713, Vol 3). These dose averages are based on widely
varying yearly doses at PWRs. For example, for the period mentioned above,
annual collective doses for PWRs have ranged from 18 to 3223 person-rems per
reactor. However, the average annual dose per nuclear plant worker of about
0.8 rem (ibid) has not varied significantly during this period. The worker
dose limit, established by 10 CFR 20, is 3 rems per quarter, if the average
dose over the worker lifetime is being controlled to 5 rems per year, or
1.25 rems per quarter if it is not.

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

In recognition of the factors mentioned above, staff occupational dose esti-
mates for environmental impact purposes for the Vogtle Plant are based on the
assumption that each unit will experience the annual average occupational dose
for PWRs to date. Thus the staff has projected that the collective occupation-
al doses for each unit at the Vogtle Plant will be 500 person-rems, but annaal
collective doses could average as much as 3 times this value over the life of
the plant.

In addition to the occupational radiation exposures discussed above, during the
period between the initial power operation of Unit 1 and the similar startup of
Unit 2, construction personnel working on Unit 2 will potentially be exposed to
sources of radiation from the operation of Unit 1. The applicant has estimated
that the integrated dose to construction personnel, over a period of two years,
will be about 160 person rems. This radiation exposure will result predomi-
nantly from Unit I radioactive components and gaseous effluents from Unit 1.
Based on experience with other PWRs, the staff finds that the applicant's
estimate is reasonable. A breakdown of the dose to the construction workers
by the location of their work and the type of exposure is given in FSAR Sec-
tion 12.4.3.

The average annual dose of about 0.8 rem per nuclear plant worker at operating
PWRs has been well within the limits of 10 CFR 20. However, for impact evalua-
tion, the staff has estimated the risk to nuclear power plant workers and com-
pared it in Table 5.6 to published risks for other occupations. Based on these
comparisons, the staff concludes that the risk to nuclear plant workers from
plant operation is comparable to the risks associated with other occupations.

In estimating the health effects resulting from both offsite (see Section 5.9.3.2)
and occupational radiation exposures as a result of normal operation of this
facility, the staff used somatic (cancer) and genetic risk estimators that are
based on widely accepted scientific information. Specifically, the staff's

!

Vogtle DES 5-25
;
:

. _ ,

. , - . -



. . - _ - -- .. . . . ._ __

- _

'
_,

f s e

- estimates are based on information_ compiled by the National Academy of Sciences ;

< - ; National Academy,11972). The| estimates of the risks to workers _and the general .
'!;AdvisoryjCommittee.on the Biological: Effects of. Ionizing Radiation (BEIR,.

~

Epublic:are based on: conservative ~ assumptions (th.at is, the; estimates are prob- H

. ably higher than the~ actual number). The following risk estimators were used 1*

to estimate health effects: 135 potential deaths from cancerL per million !
person-ress and 258 potentia 1Lcases of.all forms.of genet!c disorders ~per: g'
million person-ress.'

: The ' cancer-mortality risk estimates 'are based on the " absolute risk"' model -de-
scribed ~in'BEIR-I. Higher estimates can be developed by use of_the " relative1

risk" model-along with the assumption that risk prevails for the. duration of-
life. LUse of the " relative risk" model would produce risk values =up to1about
-four times greater!than those used in'this report.- The staff.regards:the use-
of the " relative risk" model values as a reasonable upper limit of the range of
uncertainty. The. lower-limit of.the' range would be zero because there_may be.

, biological mechanisms that can repair _ damage caused by radiation at low doses
and/or dose rates. -The number of potential cancers would be approximately 1.5

~

|- .to 2 times the number of potential fatal cancers, according to the 1980 report
'of the National Academy of Sciences Advisory Committee in;the Biological Effects'

of Ionizing Radiation (BEIR III,_ National Academy, 1980).

Values for genetic risk estimators range from 60 to 1500 potential cases of all
! forms of genetic-disorders per million person-reas (BEIR I). The value of 258

potential cases of all forms of genetic disorders is equal to the sum of-the.

geometric means of the risk'of specific genetic defects-and the risk of. defects-
,

with complex etiology.|

The preceding values for risk estimators are consistent'with the recommenda-
tions of a number of recognized radiation protection organizations,-such as the
International Commission on Radiological Protection (ICRP, 1977), the National

1

L Council on Radiation Protection and Measurement (NCRP, 1975), the National
.

j Academy of Sciences (BEIR III), and the United. Nations-Scientific Committee on !

[ the Effects of Atomic Radiation (UNSCEAR, 1982).
i
f The risk of potential fatal cancers in the exposed work-force population at the
'

Vogtle facility is estimated as follows: multiplying the annual plant-worker-
,

population dose (about 1000 person-rems) by the~ somatic risk estimator, the
staff estimates that about 0.14 cancer death may occur in the total exposed 44

; - population. The-value of 0.14 cancer death means that the probability'of one
cancer death over the lifetime of the entire work force as a result of 1 year

! of.. facility operation is about 14 chances in 100. The risk-of potential genetic
disorders attributable to exposure of the work force is a risk borne by the
progeny of the entire population and is thus properly considered as part of theg

; risk ~to the general public.
,

|- 5.9.3.1(2) Public Radiation Exposure

,T,ransportation of Radioactive Materials.

The traasportation of " cold" (unirradiated) nuclear fuel to the reactor, of
spent irradiated fuel from the reactor to a fuel reprocessing plant, and of
solid radioactive wastes from'the reactor to waste burial grounds is considered

j' :Vogtle DES 5-26
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'in 10 CFR 51.52. The contribution of the environmental effects of such trans-
portation to the environmental costs of licensing the nuclear power reactor is

~

. set forth in Summary Table S-4 from 10'CFR 51.52, reproduced herein as Table 5.7.
The cumulative dose to the exposed population as summarized in Table S-4 is
very small when compared to the annual collective dose of about 60,000 person-
rems to this same population or 28,000,000 person-rems to the U.S. population
from background radiation.

Direct Radiation for PWRs-

Radiation fields are produced around nuclear plants as a result of radioactiv-
ity within the-reactor and its associated component, as well as a result of
radioactive effluent releases. Direct radiation from sources within the plant
is'due primarily to nitrogen-16, a radionuclide produced in the reactor core.

_

Because the primary coolant of a PWR is contained in a heavily shielded area,
dose rates in the vicinity of PWRs are generally undetectable, and less than
5 mrems per. year.

Low-level radioactivity storage containers outside the plant are estimated to
make a dose contribution at the site boundary of less than 1% of that due to
the direct radiation from the plant.

Radioactive-Effluent Releases: Air and Water-

Limited quantities of radioactive effluents will be released to the atmosphere
and.to the hydrosphere d, ring normal operations. Plant-specific radioisotope-
release rates were devr.oped on the basis of estimates regarding fuel perfor-
mance and descriptions of the operation of radwaste systems in the FSAR, and
by using the calculative models and parameters described in NUREG-0017. These ,

~

radioactive effluents are then diluted by the air and water into which they are
1

released before they reach areas accessible to the general public.

Radioactive effluents can be divided into several groups. Among the airborne
effluents, the radioisotopes of the fission product noble gases, krypton and
xenon, as well as the radioactivated gas argon, do not deposit on the ground
nor are they absorbed and accumulated within living organisms; therefore, the
noble gas effluents act primarily as a source of direct external radiation
emanating from the effluent plume. Dose calculations are performed for the
site boundary where the highest external radiation doses to a member of the
general public as a result of gaseous effluents have been estimated to occur;
these include the total body and skin doses as well as the annual beta and
gamma air doses from the plume at that boundary location.

Another group of airborne radioactive effluents--the fission product radio-
i

iodines, as well as carbon-14 and tritium--are also gaseous but these tend to
be deposited on the ground /or inhaled into the body during breathing. For thisI

class of effluents, estimates of direct extarnal-radiation doses from deposits
on the ground, and of internal radiation doses to total body, thyroid, bone,

|

and other organs from inhalation and from vegetable, milk, and meat consumption
are made. Concentrations of iodine in the thyroid 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 airborne' effluents in the plant prior.to release, includes
Lfission products such as cesium and strontium and activated corrosion products
such'as cobalt and chromium. LThe 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 radiofodines,-5arbon-14,
and tritium; Doses from the particulates are combined with those of the radio-
iodines' carbon-14, Hand tritium for comparison to one of the design objectives,

of Appendix I to'10 CFR 50.

The waterborne radioactive-effluent constituents could include fission products
such as nuclides of strontium and iodine; activation and corrosion products,
such as nuclides of sodium, iron, and cobalt; and tritium as tritiated water.

-Calculations estimate the internal doses (if any) from fish consumption, from
-water ingestion (as drinking water), and from eating of meat or. vegetables
raised near the site on irrigation. water, as well as any direct external radia-
tion from recreational use of the water near the point of. discharge.

The release rates for each group of effluents,- along with site-specific meteor-
ological and hydrological data, serve as input to computerized radiation-dose
models that estimate the maximum radiation dose that would be received outsid2
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 calcu-
lations are discussed in Revision 1 of Regulatory Guide 1.109, " Calculation of
Annual Doses to Man from Routine Releases of Reactor Effluents for the Purpose

i of Evaluating Compliance with 10 CFR Part 50, Appendix I," and in Appendix B of
j this statement.
1

; Examples of site-specific dose assessment calculations and discussions of pa-
| rameters involved are given in Appendix D. Doses from all airborne effluents

except the noble gases are calculated for individuals at the location (for ex-
! ample, the site boundary, garden, residence, milk cow, and meat animal) where
| the highest radiation oose to a member of the public has been established.fron
| all applicable pathways (such as ground deposition, inhalation, vegetable con- i

sumption, cow milk consumption, or meat consumption.) Only those. pathways as-
| sociated with airborne effluents that are known to exist at a single location

_

! are combined to calculate the total maximum exposure to an exposed individual.
Pathway doses associated with liquid effluents are combined without regard to
any single location, but they are assumed to be associated with maximum >

exposure of an individual through other than gaseous-effluent pathsays.

5.9.3.2 Radiological Impact on Humans
,

Although the doses calculated in Appendix D are based primarily on radioactive-
| waste treatment system capability and are below the 10 CFR 50, Appendix I design

objective values, the actual radiological impact associated with the operation
of the facility will depend, in part, on the manner in which the radioactive-
waste treatment system is operated. Based on its evaluation rf the potential
performance of the ventilation and radwaste treatment systems, the staff has
concluded that the systems as now proposed are capable of controlling effluent
releases to meet the dose-design objectives of Appendix I to 10 CFR 50.

r

|
|
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Operation of the Vogtle facility will be governed by operating license Technical
Specifications'that will.be based on the' dose-design objectives of Appendix I
to 10 CFR 50. Because these design-objective values were chosen to permit-
flexibility of operation while 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
; doses for the member of the public subject to maximum exposure will still be u

'very small when compared to'catural background' doses.(*100 mreas per year) or-'

,

the dose limits (500 mress per year, total body) specified in 10 CFR 20 as
,

consistent with considerations of the health and safety of the public. As a
result, the' staff concludes that there will be no measurable radiological*

impact on any member of the public from routine operation of the Vogtle
facility.>

:

! Operating standards of 40 CFR 190, the EPA' environmental. radiation protection
standards for nuclear power plant operations, specify that the annual dose

" equivalent must not exceed 25 areas-to the whole body, 75 areas to the thyroid,;

and 25 mress to any other organ of any member of the public as the result of;
exposures to planned discharges of~ radioactive materials (radon and its.daugh-
ters excepted) to the general environment from all-uranium-fuel-cycle opera-'

' tions and radiation from these. operations-that can be expected to affect a
given individual. The staff concludes that under normal, operations the Vogtle.

facility is capable of operating within these standards.

] The radiological doses and dose commitments resulting from a nuclear power
plant are well known and documented. Accurate measurements of radiation and

i radioactive contaminants can be made with very high sensitivity so that much
smaller amounts of radioisotopes can be recorded than can be associated with
any possible observable ill effects. Furthermore, the effects of radiation on4

living systems have for decades been subject to intensive investigation and
j consideration by individual scientists as well as by select committees that
: have occasionally been constituted to objectively and independently assess
j radiation dose effects. Although, as in the case of chemical contaminants,
i there is debate about the exact extent of the effects of very low levels of
j radiation that result from nuclear power plant effluents, upper bound limits of
! deleterious effects are well established and amenable to standard methods of
j risk analysis. Thus the risks to the maximally exposed member of the public
! outside of the site boundaries or to the total population outside of the bound-
' artes can be readily calculated and recorded. These risk estimates for the

Vogtle facility are presented below.

The risk to the maximally exposed individual is estimated by multiplying the
,

risk estimators presented in Section 5.9.3.1.1 by the annual dose-design objec-6

|' results in a risk of potential premature death from cancer to that individual
tives for total-body radiation in 10 CFR 50, Appendix I. This calculation

; from exposure to radioactive effluents (gaseous or liquid) from 1 year of reac-
tor operations of less than one chance in one million.* The risk of potential
premature death from cancer to the average individual with 80 km (50 miles) of

I

*The risk of potential premature death from cancer to the maximally exposed
individual from exposure to radiofodines and particulates would be in the
same range as the risk from exposu;w to the other types of effluents. .

Vogtle DES 5-29

- _ , _ _ . _ _ _ . _ . _ _ . _ _ _ _ _ . _ _ _ _ _ _ . . - _ _ _ . . _ _ .



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

small in comparison to natural cancer incidence from.causes unrelated to the
operation of the Vogtle facility.

Multiplying the annual dose to the' general public population of the United.
States from exposure to radioactive effluents and transportation of fuel and ,

'

waste from the operation of this facility (that is, 78 person-rems) by the pre-
ceding somatic risk estimator, the staff estimates that about 0.01 cancer death
may occur in the exposed population. The significance of this risk can be-
determined by comparing.it to the natural incidence of cancer death in the
population of the United States. Multiplying the estimated population of the
United States for the year 2010 (s280 million persons) by the current incidence
of actual cancer fatalities (s20%), about 56 million cancer deaths are expected
(American Cancer Society, 1978).

For purposes of evaluating the potential genetic risks, the progeny of workers
are considered members of the general public. Multiplying the sum of the dose
to the population of the United States from exposure to radioactivity attribut-
able to the normal annual operation of the plant (that is, 78 person rems), and
the estimated dose from occupational exposure (that is, 1000 person-rems) by
the preceding genetic risk estimators, the staff estimates that about 0.28
potential genetic disorder may occur in all future generations of the exposed
population. Because BEIR III indicates that the mean persistence of the two
major types of genetic disorders is about 5 generations and 10 generations,
in the following analysis the risk of potential genetic disorders from the
normal annual operation of the plant is conservatively compared with the risk
of actual genetic ill health in the first 5 generations, rather than the first
10 generations. Multiplying the estimated population within 80 km of the plant
($750,000 persons in the year 2010) by the current incidence of actual genetic
ill health in each generation ($11%), about 400,000 genetic abnormalities are
expected in the first 5 generations of the 80-km population (BEIR III).

The risks to the general public from exposure t6 radioactive effluents and
transportation of fuel and wastes from the annual operation of the facility
are very small fractions of the estimated normal incidence of cancer fatalities
and genetic abnormalities. On the basis of the preceding comparison, the staff
concludes that the risk to the public health and safety from exposure to radio-
activity associated with the normal operation of the facility will be very
small.

5. 9. 3. 3 Radiological Impacts on Biota Other than Humans

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

Although the existence of extremely radiosensitive biota is possible and
increased radiosensitivity in organisms may result from environmental interac-
tions with other stresses (for example, heat or biocides), no biota have yet
been discovered that show a sensitivity (in terms of increased morbidity or

,
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mortality) to radiation exposures as. low as those expected in the. area sur-
rounding the facility. Furthermore, at all nuclear plants for which radiation

2exposure to biota other than humans has been analyzed (Blaylock, 1976), there
have been no cases of exposure that-can be considered.significant in terms of
harm to the' species,'or that approach the: limits for exposure ~to members of
the public that are permitted by 10 CFR 20. Inasmuch as the 1972 BEIR Report,4 '

(BEIR I) concluded that evidence to date indicated that no other living organ-
'~ - isms are _ very'much more radiosensitive than humans, no measurable radiological

impact on populations of. biota is expected as a result of the routine operaticn
; . of-this facility.

5.9.3.4 ~ Radiological Monitoring
.

. Radiological environmental neonitoring programs are estabished to provide data
; where there are measurable levels of radiation and radioactive materials in the
i site environs and to show that in many cases no detectable levels exist. Such

monitoring programs are conducted'to verify the effectiveness of in plant sys-
tems used to control the release of radioactive materials and to ensure thati-

unanticipated buildups of radioactivity will not occur in the environment.*

Secondarily, the environmental monitoring programs could identify the highly
unlikely existence of releases of radioactivity from unanticipated release
points that are not monitored. An annual surveillance (land census) program-

will be established to identify changes in the use of unrestricted areas to
(

; - provide a basis for modifications of the monitoring programs or of'the Tech-
nical Specification conditions that relate to the control of doses to4

individuals.

These programs are discussed generically in greater detail in Regulatory Guide
4.1, Revision 1 " Programs for Monitoring Radioactivity in the Environs of Nu-
clear Power Plants," and in the Radiological Assessment Branch Technical Posi-
tion, Revision 1, "An Acceptable Radiological Environmental Monitoring

,

; Program."*

5.9.3.4(1) Preoperational

The preoperational phase of the monitoring program should provide for the mea-
surement of background levels of radioactivity and radiation'and their varia--

tions along the anticipated important pathways in the areas surrounding the
facility, for the training of personnel, and for the evaluation of procedures,

; equipment, and techniques. The applicant proposed a radiological environmental-
monitoring program to meet these objectives in the ER-CP, and it was discussed1

in the FES-CP. The current program is in ER-OL Section 6.1.5 and is summarized'

here'in Tables 5.8 and 5.9.
!

|
The applicant states that radiological monitoring began in August 1981; thus the

' preoperational program will have been operating at least 4 years before initial
criticality of Unit 1 to document background levels of direct radiation and con-
centrations of radionuclides that exist in the environment. The preoperational

*Available from the Radiological Assessment Branch, Office of Nuclear Reactor
Regulation, U.S. Nuclear Regulatory Commission, Washington, D.C. 20555
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program will continue up to initial criticality of Unit 1 at which time the
~

operational radiological monitoring program will commence.

The staff has reviewed the preoperational environmental monitoring plan of the- )

applicant and finds that it is acceptable as presented. '

5.9.3.4(2) Operational

The operational, offsite radiological-monitoring program is conducted to pro- -

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

The applicant sta:es that the operational program will. in essence be a continu-
ation of the preoperational program described above, with some periodic adjust-
ment of sampling frequencies in expected critical exposure pathways.

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 proposed by the applicant will be
reviewed in detail by the staff, and the specifics of the required monitoring
program will be incorporated into the operating license Radiological Technical
Specifications.

5.9.4 Environmental Impacts of Postulated Accidents

5.9.4.1 Plant Accidents

The staff has considered the potential radiological impacts of the environment
of possible accidents at the Vogtle plant site, in accordance with the June 13,
1980 Statement of Interim Policy issued by the NRC. The discussion below re-
flects the staff's considerations and conclusions.

Section 5.9.4.2 deals with general characteristics of nuclear power plant acci-
dents, including a brief summary of safety measures to minimize the probability
of their occurrence and to mitigate the consequences should accidents occur.
Also described are the important properties of radioactive materials and the
pathways by which they could be transported to become environmental hazards.
Potential adverse health effects and societal impacts associated with actions
to avoid such health effects as a result of air, water, and ground contamina-
tion from accidents 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

!

! *Available from the Radiological Assessment Branch, Office of Nuclear Reactor
| Regulation, U.S. Nuclear Regulatory Commission, Washington, D.C. 20555

'
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a summary review of safety teatures of the Vogtle facilities and of the site
that act to mitigate the consequences of accidents.

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

5.9.4.2 General Characteristics of Accidents

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

There are several features that combine to reduce the risk associated with ac-
cidents at nuclear power plants. Safety features in 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 number4

of additional lines of defense that are designed to mitigate tne consequences
of failures in the first line. Descriptions of these features for the Vogtle
plant are in the applicant's FSAR. The most important mitigative features are
described in Section 5.9.4.4(1) below.

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

5.9.4.2(1) Fission Product Characteristics

By far the largest inventory of radioactive material in a nuclear power plant
is produced as a byproduct of the fission process and is located in the uranium
oxide fuel pellets in the reactor core in the form of fission products. During
periodic refueling shutdowns, the assemblies containing these fuel pellets are
transferred to a spent-fuel storage pool so that the second largest inventory
of radioactive material is located in this storage area. Much smaller inven-

| tories of radioactive materials are also normally present in the water that
i circulates in the reactor coolant system and in the systems used to process
! gaseous and liquid radioactive wastes in the plant. Table 5.10 lists the

inventories of radionuclides that could be expected in a Vogtle reactor core.
i

These radioactive materials exist in a variety of physical and chemical forms.
Their potential for dispersion into the environment depends not only on mechan-;

i ical forces that might physically transport them, but also on their inherent
properties, particularly their volatility. The majority of these materials
exist as nonvolatile solids over a wide range of temperatures. Some, however,
are relatively volatile solids and a few are gaseous in nature. These charac-
teristics have a significant bearing on the assessment of the environmental
radiological impact of accidents.
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The gaseous materials include radioactive forms of the chemically inert noble
gases krypton and xenon. These have the highest potential for release into the
atmosphere. If a reactor accident were to occur involving degradation of the
fuel cladding, the release of substantial quantities of these radioactive gases
from the fuel is a virtual certainty. Such accidents are low frequency but
credible events (see Section 5.9.4.3). It is for this reason that the safety
analysis of each _ nuclear power plant incorporates a hypothetical design-basis
accident that postulates the release of the entire contained inventory of ra-
dioactive noble gases from the fuel into the containment structure. If these
gases were further released to the environment as a possible result of failure
of safety features, the hazard to individuals from these noble gases would
arise predominantly through the external gamma radiation from the airborne
plume. The reactor containment structure is designed to minimize this type of
release.

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

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

Other radioactive materials formed during the operation of a nuclear power plant
have lower volatilities and, therefore, by comparison with the noble gases and
iodines, have a much smaller tendency to escape from degraded fuel unless the
temperature of the fuel becomes very high. By the same token, if such materials
escape by volatilization from the fuel, they tend to condense quite rapidly to
solid form again when they are transported to a lower temperature region and/or
dissolve in water when it is present. The former mechanism can result in pro-
duction of 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 gravi-
tational settling (fallout) or by precipitation (washout or rainout), where
they will become " contamination" hazards in the environment.

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

5.9.4.2(2) Meteorological Considerations

Two separate analyses of accident sequences are performed by the staff. One
analysis, the determination of the consequences of certain accidents (referred
to as design-basis accidents), is performed for the SER. This analysis is per-
formed to ensure that the doses to any individual at the exclusion area boundary
(EAB) over a period of 2 hours, or at the outer boundary of the low population
zone (LPZ) during the entire period of plume passage,* will not exceed the
siting dose guidelines of 25 rems to the whole body or 300 rems to the thyroid,
pursuant to 10 CFR 100. This analysis is used to examine site suitability
(10 CFR 100) and the mitigative capability of certain plant safety features
(10 CFR 50). The atmospheric dispersion model for this evaluation, as described
in Regulatory Guide 1.145, uses onsite meteorology data (typically, a multiyear
period of record) considered representative of the site and vicinity to calcu-
late relative concentrations (X/Q) that will be exceeded no more than 0.5% of
the time in any one sector (22 degrees) and no more than 5% of the time for~

all sectors (360 degrees) at the EAB and LPZ.

The second analysis of accident consequences is reported herein and considers
a spectrum of release categories (including severe accidents) and actual mete-
orological conditions from a representative 1 year period of record of onsite
data. From this 1 year period (8760 consecutive hours) of hourly averaged mete-
orological observations (wind speed, atmospheric stability, and precipitation),
91 time sequences are used to calculate the dispersion and deposition of radio-
active material from each release category into each of 16 sectors corresponding
to the 22 -degree sectors used in the wind direction reports. In the sampling
of meteorological data, all hourly data appear at some time during at least
one of the time sequences, and favorable, unfavorable, and typical atmospheric
dispersion conditions are considered. Using 91 time sequences and 16 directions
produces 1456 sets of computed consequences for each release category. The
probability associated with each set is the product of the probability of the
release categories multiplied by the annual probability of the wind blowing
into a given sector, divided by 91 to represent the equal likelihood of tht
meteorological samples. The diversity of meteorological conditions sampled is
principally responsible for the general shape of the probability distributions
given in Figures 5.5 through 5.9.

Combinations of the worst severe accident release category and the most unfavor-
able meteorological conditions sampled are represented by the extreme of the
distribution on the bottom right of each of the plots presented. A detailed
description of the atmospheric dispersion model is contained in Appendix VI to
WASH-1400 (NUREG-75/014).

* Plume passage can be defined as the time period associated with the passage
of the radioactive cloud created by the release of fission products following
an accident.
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5.9.4.2(3) Exposure' Pathways
'

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

'to shield the individual from the radiation. Pathways for radiation and the ~
)to the radioactive materials, the duration of exposure, and factors that act
'

. transport of radioactive materials that lead to radiation exposure hazards to
humans are generally the same for accidental as for " normal" releases. These
are depicted in Figure 5.3. Two additional possible pathways that could be
significant for accident releases are not shown in Figure 5.3. One of these is
the fallout of radioactivity initially carried in the air into open bodies of
water. The second would be unique to an accident that results in temperatures
inside the reactor core sufficiently high to cause melting and subsequent pene-
tration of the basemat~ underlying the reactor by the molten core debris. This
creates the potential for the release of radioactive material into the hydro-
sphere via groundwater. These pathways may lead to external exposure to radia-
tion and to internal exposure if radioactive material is contacted, inhaled, or
ingested from contaminated food or water.

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

5.9.4.2(4) Health Effects

The cause-and effect relationships between radiation exposure and adverse
health effects are quite complex (CONAES, 1979; Land, 1980); they have been
studied extensively. Estimates of health effects are based on estimates of
radiation dose for various organs of the body and the whole body itself.

Whole-body radiation exposure resulting in a dose greater than about 10 rems
for a few persons and about 25 rems for nearly all pecple over a short period
of time (hours) is necessary before any physiological effects to an individual
are clinically detectable. At about 50 rems, some people can be expected to
exhibit symptoms of what is called radiation sickness (vomiting, diarrhea,
etc.). At dose levels above 50 rems, various forms'of early and continuing
health effects (also called early morbidity or injury) may appear as described
in the RSS, WASH-1400. Doses of about 175 rems or more, also received over a
relatively short period of time (hours to a few days), can be expected to cause
some fatal injuries in the general population, with increasing numbers of fa-
talities at corresponding higher dose levels. At the severe but extremely low
probability end of the accident spectrum, exposures of these magnitudes are
theors tically possible for persons in the close proximity of the plant if
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measures are not or cannot be taken to provide protection, such as by shelter-
ing or evacuation.

Any level of exposure also may constitute a latent health risk, but the ability
to define a direct cause-and effect relationship between any given health ef-
fect and a known exposure to radiation is difficult, given the backdrop of the
many other possible reasons why a particular effect is observed in a specific
individual. For this reason, it is necessary to assess such effects on a sta-
tistical basis. Such effects include randomly occurring cancer in the exposed
population and genetic changes in future generations after exposure of a pro-
spective parent. The occurrence of cancer itself will not be necessarily in-
dicative of fatality. Occurrences of cancer in the exposed population may
begin to develop only after a lapse of 1 to 15 years (latent period) from the
time of exposure, and continue over a period of about 30 years (plateau peri-
od). However, in the case of exposure of fetuses (in utero), occurrences of
cancer may begin to develop at birth (no latent period) and end at age 10 (that
is, the plateau period is 10 years). The health consequences model used in
this assessment is based on the BEIR I report (National Academy, 1972). Most
authorities agree that a reasonable--and probably conservative--estimate of the
randomly occurring number of health effects of low levels of radiation exposure
to a large number of people is within the range of about 10 to 500 potential
cancer deaths per million person-rems (although zero is not excluded by the
data). The range comes from the BEIR III report (National Academy,1980),
which also indicates a probable number of about 150 cancer deaths per million
person-rems. This value is virtually identical to the value of about 140 can-
cer daaths used in the NRC health effects model. In addition, the BEIR III
methodology projects approximately 220 genetic changes per million person-rems
over succeeding genarations. That number also compares well with the number of
about 260 per million person-rems currently used by the NRC staff, which was
computed as the sum of the risk of specific genetic defects and the risk of
defects with complex atiology (causes).

For the purposes of assessing the impacts of accidents on the environment, the
staff has chosen to use five principal measures: early injury, early fatality,
latent cancer fatality, onsite costs, and offsite costs. The choice of the
five is based on the conclusion that they are representative of the more impor-
tant accident impacts on humans. (The references at the end of this chapter
will provide a more detailed discussion of other potential health impacts.)

5.9.4.2(5) 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 contami-
nant (such as in soil), the hazard can continue to exist for a relatively long
period of time- months, years, or even decades. Thus, a possible environmental
societal impact of severe ac.cidents is the avoidance of the health hazard rather
than the health hazard itself, by restrictions on the use of the contaminated
property or contaminated foodstuf fs, milk, and drinking water. The potential
economic impacts that this can cause are discussed below.
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5.9.4.3 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 early 1984, there were 79 commer-
cial nuclear power reactor units licensed for operation in the United States
at 52 sites with power generating capacities ranging from 50 to 1880 MWe. The
Vogtle units are designed for an electric power output to 1210 MWe. The com-
bined experience with these operating units represents approximately 700 reactor-
years of operation over an elapsed time of about 23 years. Accidents have
occurred at several of these facilities (Berr.ini, 1980; NUREG-0651; Thompson
and Beckerley, 1964). Some of these accidents have resulted in releases of
radioactive material to the environment, ranging from very small fractions of
a curie to a few million curies. None is known to have caused any radiation
injury or fatality to any member of the public, nor any significant individual
or collective public radiation exposure, nor any significant contamination of
the environment. This experience does riot provide a lat ge enough base for a
reliable statistical inference. It does, however, suggest that significant
environmental impacts caused by accidents are very unlikely to occur over time
periods of a few decades.

Melting or severe degradation of reactor fuel occurred during the accident at
Three Mlle Island Unit 2 (TMI-2) on March 28, 1979. It has been estimated that
about 2.5 million curies of noble gases (about 0.9% of the core inventory) and
about 15 curies of radioiodine (about 0.00003% of the core inventory) were
released to the environment at THI-2 (NUREG/CR-1250). No other radioactive
fission products were released to the environment in measurable quantity. It

has been estimated that the maximum cumulative offsite radiation dose to an
individual was less than 100 millirems (Rogovin,1980; President's Corr, mission,
1979). The toti population exposure has been estimated to be in the range
from about 1000 .o 5000 person-rems (this range is discussed on page 2 of
NUREG-0558). This exposure could produce between zero and one additional fatal
cancer over the lifetime of the population. The same population receives each
year from natural background radiation about 240,000 person-rems, and approxi-
mately a half-million cancers are expected to develop in this group over its
lifetime (Rogovin, 1980; President's Commission, 1979), primarily from causes
other than radiation. Trace quantities (barely above the limit of detectabili-
ty) of radiciodine were found in a few samples of milk produced in the area.
No other food or water supplies were affected.

Accidents at nuclear power plants in the United States have also caused occu-
pational injuries'and a few fatalities, but none attributed to radiation expo-
sure. Exposures to individual workers have ranged up to about 4 rems as a
direct consequence of reactor accidents (although there have been higher expo-
sures to individual workers as a result of other unusual occurrences). Howev-
er, the collective worker exposure levels (person-rems) are a small fraction of
the exposures experienced during normal routine operations; these exposures
average about 440 to 1300 person-rems in a PWR and 740 to 1650 person-rems in a
boiling-water reactor (BWR) per reactor year.

Accidents have also occurred at other nuclear facilities in the United States
and in other countries (Bertini,1980; Thompson and Beckerley,1964). Because
of inherent differences in design, construction, operation, and purpose of most
of these other facilities, their accident record has only indirect relevance
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to current nuclear power plants. Melting of reactor fuel occurred in at least
seven of these accidents, including the one in 1966 at Enrico Fermi Atomic Power
Plant Unit 1. Fermi Unit I was a sodium-cooled fast breeder demonstration reac-
tor designed to generate 61 MWe. The damages were repaired and the reactor
reached full power 4 years after the accident. It operated successfully and
completed its mission in 1973. The Fermi accident did not release any radioac-
tivity to the environment.

A reactor accident in 1957 at Windscale, England, released a significant quan-
tity of radioiodine, approximately 20,000 curies, to the environment (United
Kingdom, 1957). This reactor, which was not operated to generate electricity,
used air rather than water to cool the uranium fuel. During a special opera-
tion to heat the large amount of graphite in this reactor (characteristic of
graphite-moderated reactor), the fuel overheated and radiciodine and noble gas-
es were released directly to the atmosphere from a 123-m (405-foot) stack. Milk

~

produced in a 518-km2 (200-mi2) area around the facility was impounded for up
to 44 days. The United Kingdom National Radiological Protection Board (Crick,
1982) estimated that the releases may have caused as many as 260 cases of thy-
roid cancer, about 13 of them fatal, and as many as seven deaths from other
cancers or hereditary diseases.

5.9.4.4 Mitigation of Accident Consequences

Pursuant to the Atomic Energy Act of 1954, as amended, the staff is preparing
a safety evaluation report on the application to operate Vogtle Units 1 and 2.
Although this SER w*il contain more detailed information on plant design, the
principal design features are discussed in the following section.

5.9.4.4(1) Design Features

The Vogtle plant contains features designed to prevent accidental release of
j cadioactive fission products from the fuel and to lessen the consequences should

such a release occur. Many of the design and operating specifications of these
features are derived from the analysis of postulated events known as design-
basis accidents. These accident preventive and mitigative features are collec-
tively referred to as engineered safety features (ESF). The possibilities or

-

probabilities of failure of these systems are incorporated in the assessments
discussed in Section 5.9.4.5.

The steel-lined c.oncrete containment building is a passive mitigating system
that is designed to minimize accidental radioactivity releases to the environ-

| ment. Safety injection systems are incorporated to provide cooling water to
the reactor core during an accident to prevent or minimize fuel damage. Cool-
ing fans provide heat removal capability inside the containment following steam

*

release in accidents and help to prevent containment failure as a result of
overpressure. Similarly, the containment spray system is designed to spray
cool water into the containment atmosphere. The spray water also contains an
additive (sodium hydroxide) that will chemically react with any airborne radio-
iodine to remove it from the containment atmosphere and minimize its release
to the environment.

All the mechanical systems mentioned above are supplied with emergency power
from onsite diesel generators in the event that normal offsite station power
is interrupted.
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The fuel-handling building also has accident-mitigating systems. This safety-

grade ventilation system contains both sharcoal and high efficiency particulate
filters. This ventilation system is also designed to keep the area around the
spent-fuel pool below the prevailing barometric pressure during fuel-handling
operations so that effluents will not leak through building openings. If radio-

activity were to be released into the building, it would be drawn through the
ventilation system and most of the radioactive iodine and particulate fission
products would be removed from the flow stream before it is exhausted to the
outdoor atmosphere.

There are features of the plant that are necessary for its power generation
function that can also play a role in mitigating certain accident consequences.
For example, although the main condenser is not classified as an ESF, it can
act to mitigate the consequences of accidents involving leakage from the prima-
ry to the secondary side of the steam generators (such as steam generator tube
ruptures). If normal offsite power is maintained, the ability of the plant to
send contaminated steam to the condenser instead of releasing it through the
safety valves or atmospheric dump valves can significantly reduce the amount of
water-soluble radionuclides released to the environment.

Much more extensive discussions of the safety features and characteristics are
in the FSAR, and the staff evaluation of these features will be in the SER. In
addition to benefitting from these features, Vogtle also will benefit from the
implementation of the lessons learned from the TMI-2 accident--in the form of
improvements in design, procedures, and operator training--that will signifi-
cantly reduce the likelihood of a degraded core accident that could result in
large releases of fission products to the containment. Specifically, the appli-
cant is required to meet the TMI-2-related requirements in NUREG-0737.

S.9.4.4(2) Site Features

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

First, the site has an exclusion area, as required by 10 CFR 100. This exclu-
sion area is an irregularly shaped area that conforms to the site property
lines. The minimum distance from the center of the Unit 1 containment building
to the exclusion area boundary is 1097 m (3600 feet). The Georgia Power Compa-
ny and the co-owners of the Vogtle Plant own the entire 1283 ha (3169 acres) of
surface and mineral rights in the area which comprises the Vogtle site. There
are no residents living within the exclusion area. Activities unrelated to
plant operations that occur within the exclusion area include thos9 associated
with the construction of Unit 2, and with persons in and around the visitors'
center. Other activities in the exclusion area involve the maintenance and
operation of the Georgia Power simulator, and the Wilson Plant, which is a com-
bustion turbine plant also owned by Georgia Power. As required by 10 CFR 100,
Georgia Power has the authority to control all activity within the exclusion

There are no railroads, waterways or highways traversing the exclusionarea.
In case of an emergency, arrangements have been made with local authori-area.

ties to limit access and to control the activity and evacuation of everyone in
the exclusion area.
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Second .beyond and surrounding the exclusion area is a low population zone
(LPZ), also required by 10 CFR 100. The LPZ for the Vogtle site is a circular
area with a 3.2-km (2-mile) radius measured from a point centered on a line

~

midway between Units-1 and 2. Except for the Savannah River and the swampy
~

flood plain which extends partly into the Savannah River Plant 1 property, the
LPZ consists mostly of wooded areas. There are very few recreational activi-
. ties on the river. Within the LPZ, the applicant must ensure that there is a
reasonable probability that appropriate protective measures could be taken on
behalf of the residents and other members of the public in the event of a seri-
ous accident. The applicant has indicated that there were about 495 persons
residing in the Vogtle LPZ in 1980--consisting mostly of workers connected
with the construction of Units 1 and 2. This number is expected to~ increase
to a maximum of about 517 before Unit 2 is completed, when it is expected to
decrease to about 27. During the operating lifetime of the plant, the popula-
tion in the LPZ is not expected to exceed 75 persons. In case of a radiological
emergency, the applicant has made arrangements to carry out protective actions,
including evacuation of personnel in the vicinity of the Vogtle Plant. For
further details, see Section 5.9.4.4(3), Emergency Preparedness.

Third,10 CFR 100 also requires that the distance from the reactor to the near-
est boundary of a densely populated area containing more than about 25,000 res-
idents be at least one and one-third times the distance from the reactor to the
outer boundary of the LPZ. The city of Augusta, Georgia, located about 41.5 km
(26 miles) north-northwest of the site, is the most densely populated center
near the plant. The population of Augusta was 47,532 in 1980. The distance
from Augusta to the site is at least one and one-third times the distance to
the outer boundary.of the LPZ. There are no cities larger than Augusta within
80 km of the site. The closest large city is Columbia, South Carolina, located
about 120 km (75 miles) away in a northeasterly direction. Columbia had a 1980
population of 101,208. The population density within 48 km (30 miles) of the
site is projected to be 38 persons per km2 (97 persons per mi2), when the plant
is scheduled to go into operation. It is not expected to exceed 56 persons per
km2 (145 persons per mi2) during the life of the plant.

The safety evaluation of the Vogtle site includes a review of potential exter-
nal hazards that might adversely affect the operation of the plant and cause an
accident. This review encompasses' nearby industrial, transportation, and mili-
tary facilities that might create explosive, fire, missile, toxic gas, or simi-
lar hazards. The risk to the Vogtle facility from such hazards has been found
to be negligibly small. Compliance with the Commission's siting criteria of
both natural (e.g., earthquakes and floods) and constructed hazards are dis-
cussed in more detail in the SER.

5.9.4.4(3) Emergency Preparedness

Emergency preparedness plans including protective action measures for Vogtle
Units 1 and 2 and environs are under development and are not fully completed.
In accordance with the provisions of 10 CFR 50.47, effective November 3, 1980,
no operating license will be issued to the 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 standards that must be met by
these plans are provisions for two EPZs. A plume exposure pathway EPZ of about
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16 km (10 miles) in radius and an ingestion exposure pathway EPZ of about 80 km
(50 miles) in radius are required. Other standards include appropriate ranges
of protective .tions for each of these zones, provisions for dissemination to
the public of asic emergency planning information, provisions for rapid noti-
fication of * public during a serious reactor emergency, and methods, sys-
tems, and ec .pment for assessing and monitoring actual or potential offsite
consequences in the EPZs of a radiological emergency condition.

The NRC and the Federal Emergency Management Agency (FEMA) have agreed that
FEMA will make a finding and determination as to the adequacy of state and 10-
cal government emergency response plans. The NRC will determine the adequacy
of the applicant's emergency response plans with respect to 10 CFR 50.47(b),
Appendix E to 10 CFR 50, and NUREG-0654, Revision 1, " Criteria for Preparation
and Evaluatior, of Radiological Emergency Response Plans and Preparedness in
Support of Ntclear Power Plants." After the above determinations by NRC and
FEMA, the NRC will make a finding in the licensing process as to the overall
and integrated si.ctes of preparedness. The NRC staff findings will be reported
in a supplement to the SER. Although the presence of adequate and tested emer-
gency plans cannot prevent an accident, it is the staff's judgment that such
plans, when implemented, can mitigate the consequences to the public if an ac-
cident should occur.

5.9.4.5 Accident Risk and Impact Assessment

5.9.4.5(1) Design-Basis Accidents

As a means of ensuring that certain features of 'he Vogtle Plant meet accept-t

able design and performance criteria, both the applicant and the staff have
analyzed the potential consequences of a number of postulated accidents.

Some of these could lead to significant releases of radioactive materials to
the environment, and calculations have been performed to estimate the potential
radiological consequences to persons off the site. For each postulated initi-
ating event, the potential radiological consequences cover a considerable range
of values depending upon the particular course taken by the accident and the
conditions, including wind direction and weather, prevalent during the accident.

Three categories of accidents have been considered based upon their probability
of occurrence: (1) incidents of moderate frequency (events that can reasonably
be expected to occur during any year of operation), (2) infrequent accidents
(events that might occur once during the lifetime of the plant), and (3) limit-
ing faults (accidents not expected to occur but that have the potential for
significant releases of radioactivity). The radiological consequences of inci-
dents in the first category, also called anticipated operational occurrences,
are similar to the consequences from normal operation that are discussed in
Section 5.9.3.

Some of the initiating events postulated in the second and third categories for
the Vogtle plant tre shown in Table 5.11. To evaluate the potential environ-
mental risk inherent in the operation of the Vogtle Plant, the applicant has
analyzed a variety of accidents, in a more realistic manner, using the guidance
of Regulatory Guide 4.2, Revision 2, " Preparation of Environmental Reports for
Nuclear Power Plants." The types of accidents presented in Table 5.11 are
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similar to some events evaluated in the SER. The applicant's estimates of the
radiation doses to individuals at the nearest boundary of the plant during the
first 2 hours after an accident are also shown in Table 5.11.

These results reflect the expectation that certain engineered safety features
designed to mitigate the consequences of the postulated accidents would func-
tion as intended. An important assumption in these evaluations is that the
releases considered are limited to noble gases and radioiodines and that other
radioactive materials are not released.

The staff does not perform an independent assessment of the potential offsite
consequences using realistic assumptions. Instead, the staff estimates poten-
tial upper bound exposures to individuals for the same accidents listed in
Table 5.11 for the purpose of implementing the provisions of 10 CFR 50 and 100.
For the staff evaluations, the assumptions made regarding the course of the
accident and the prevailing plant conditions are much more pessimistic than the
assumptions made in the realistic analyses discussed above. The assumptions
used for the design-basis accidents include much larger amounts of radioactive
material released, additional single failures in equipment,. operation of ESFs
in a degraded mode,* and poor meteorological dispersion conditions. Although
not discussed herein, the results of the staff's evaluation will be described
in detail in the Vogtle SER.

For comparison with the dose values in Table 5.11, the results taken from the
Vogtle SER for the CP stage show that the limiting whole-body exposures are
not expected to exceed 7 rems to any individual at the exclusion area boundary.
They also show that radiciodine releases have the potential for offsite expo-
sures ranging up to about 122 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 radiolodine concentration in the plume has its highest value and
inhale at a breathing rate characteristic of a person jogging for a period of
2 hours. The health risk to an individual receiving such an exposure to the
thyroid is the potential appearance of benign or malignant thyroid nodules in
about 4 out of 100 cases, and the development of a fatal thyroid cancer in
about 2 out of 1000 cases.

None of the calculations of the impacts of design-basis accidents described in
this section or in the SER take into consideration possible reduction in indi-
vidual or population exposure as a result of taking any protective actions.

5.9.4.5(2) Probabilistic Assessment of Severe Accidents

This and the following three sections discuss the probabilities and conse-
quences of accidents of greater severity than the accidents discussed in the
previous section. They are considered less likely to occur, but their conse-
quences could be severe, both for the plant itself and for the environment.

*The containment structure, however, is assumed to prevent leakage in excess
of that that can be demonstrated by testing, as provided in 10 CFR 100.11(a).

!
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These severe 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 deterioratien of the capability of the containment structure to perform
its intended function of limiting the release of radioactive materials to the
environment. Heretofore these accidents have frequently been called Class 9
accidents, which, as a class, include all accidents involving sequences of fai-
lures more severe than those postulated for the design basis of the protective
systems and engineered safety features. The consequences of such accidents
could be severe.

The assessment methodology employed is that described in the Reactor Safety
Study (RSS), which was published in 1975 (as WASH-1400, now designated
NUREG-75/014). A less comprehensive but more up-to-date treatment is given in
NUREG/CR-2300, "PRA Procedures Handbook." A discussion of the uncertainties
surrounding the RSS methodology is in Section 5.9.4.5(7).

However, the sets of accident sequences that were fnund in the RSS to be the
dominant contributors to the risk in the prototype PWR (Westinghouse-designed
Surry Unit 1) have been updated or "rebaselined" (NUREG-0773). The rebaselining
has been done largely to incorporate both peer group comments and the better
data and analytical techniques that resulted from research and development
that took place after the publication of the RSS. Entailed in the rebaselining

effort was the evaluation of the individual dominant accident sequences--as
they are understood to evolve. The earlier technique of grouping a number of
diverse accident sequences into encompassing " Release Categories" (as was done
in the RSS) has been largely (but not completely) eliminated (see NUREG-0773).

The Vogtle Units 1 and 2 are Westinghouse-designed PWRs having design and
operating characteristics similar to the Surry Unit 1 facility used in the RSS
as a prototype for PWRs. Therefore, the present assessment for Vogtle has used
as its starting point the rebaselined accident sequences and release categories
referred to above, and more fully described in Appendix F. Characteristics of
the sequences (and release categories) used (all of which involve partial to
complete melting of the reactor core) are shown in Table 5.12.

Sequences initiated by external phenomena--such as tornadoes,. floods, or seis-
mic events, and those that could be initiated by humans, including deliberate
acts of sabotage--are not included in the event sequences corresponding to the
listed release categories. The only plants for which external events have been
assessed in detail in a contemporary probabilistic sense are Zion, Indian
Point, Limerick, and Millstone Unit 3. In these cases, no estimates of risk
from sabotage were made, because these estimates are considered beyond the
state of the art. However, the consequences of large releases caused by sabo-
tage should not be different in kind from the releases estimated for severe
internally initiated accidents. For Zion and Limerick, the licensees submitted
probabilistic risk assessments (PRAs) that indicate external events can be sig-
nificant contributors to risk. For Indian Point, staff evaluations also indi-
cate significant risks as a result of external events other than sabotage.
"Significant," in this context, means that the best estimates of the additional
risk from external evente, other than sabotage were calculated to be as much as
a factor of 30 higher compared to the best estimate risks from internal events
at Indian Point, but about 2 to 10 times the best estimate risk from internal
events at Zion.
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A[thoughthestaffmadenonumericalassessmentofexternallyinitiatedacci-
dent risks for Vogtle, the staff did draw upon information from the Zion, Lim-
erick, Millstone Unit 3, and Indian Point studies. The staff concludes the
actual risks from internal and external causes (exclusive of sabotage) could be
higher than those presented here, but are unlikely to exceed those determined
from risk multipliers computed for Zion, Limerick, Millstone 3, and Indian
Point. These multipliers would not result in risks at Vogtle outside an uncer-
tainty range of a factor of 100 times the risks from internal events, as dis-
cussed in Section 5.9.4.5(7).

The calculated probability per reactor year associated with each release cate-
gory used is shown in the second column in Table 5.12. As in the RSS, there
are substantial uncertainties in these probabilities. This is due, in part, to
difficulties associated with the quantification of human error and to inadequa-
cies in the data base on failure rates of individual plant components.that were
used to calculate the probabilities. The probability of accident sequences
from the Surry plant were used to give a perspective of the societal risk at
the Vogtle plant because, although the probabilities of particular accident

.

sequences may be substantially different and even reduced for Vogtle, the
overall affect of all sequences taken together is -likely to be within the un-'
certainties (see Section 5.9.4.5(7) for discussion of uncertainties in risk
estimators).

The magnitudes (curies) of radioactivity release for each release category are
obtained by multiplying the release fractions shown in Table 5.12 by the
amounts that would be present in the core at the time of the hypothetical acci-
dent. (These are shown in Table 5.10 for Vogtle Units 1 and 2 at a core ther-
mal power level of 3565 MWt, the power level used in the safety evaluation.)
Of the hundreds of radionuclides present in the core, the 54 listed in
Table 5.10 were selected as significant contributors to the health and eccnomic
risks of severe accidents. The core radionuclides were selected on the bt. sis
of (1) half-life. (2) approximate relative offsite dose contribution, and
(3) health effects of the radionuclides and their daughter products.

The potential radiological consequences of these releases have been calculated
by the consequence model used in the RSS (NOREG/CR-2300), adapted and modified
as described below to apply to a specific site. The essential elements are
shown in schematic form in Figure 5.4. Environmental parameters specific to
the Vogtle site have been used. These include the following:

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

hourly measurements and seasonal variations

projected population for the year 2010 extending throughout regions of*

80-km (50-mlie) and 805-km (500-mile) radii from the site

the habitable land fraction within a 805-km (500-mile) radiusi .

land-use statistics, on a statewide basis, including farm land values,+

farm product values including dairy production, and growing season infor-
,

mation, for the States of South Carolina and Georgia and each surrounding
state within the 804-km (500-mile) region

,
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To obtain a probability distribution of consequences, the calculations are per-
formed assuming the releases, as defined by the release categories, at each of |

91 different " start" times throughout a 1 year period. Each calculation used
(1) the site-specific hourly meteorological data, (2) the population projec-
tions for the year 2010 out to a distance of 804 km (500 miles) around the
Vogtle site, and (3) seasonal information for the time period following each
start time. The consequence model also contains provisions for incorporating
the consequence-reduction benefits of evacuation, relocation, and other protec-
tive actions. Early evacuation and relocation of people would considerably
reduce the exposure from the radioactive cloud and the contaminated ground in
the wake of the cloud passage from severe releases. 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 Vogtle site are estimates made by the staff. There normally would
be some facilities near a plant, such as schools or hospitals, where special
equipment or personnel may be required to effect evacuation, and some people
near a site who may choose not to evacuate. Therefore, actual evacuation
effectiveness could be greater or less than that characterized, but it would
not be expected to be very much less, because special consideration will be
given in emergency planning for the Vogtle Plant to any unique aspects of deal-
ing with special facilities.

The other protective actions include: (1) either complete denial of use, or
limited use, or permitting use only at a sufficiently later time after appro-
priate decontamination of food stuffs such as crops and milk; (2) decontamina-
tion of severely contaminated environment (land and property) when it is con-
sidered to be economically feasible to lower the levels of contamination to
protective action guide (PAG) levels; and (3) denial of use of severely con-
taminated land and property for varying periods of time until the contamination
levels are reduced to such values by radioactive decay and weathering that landi

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

Early evacuation within and relocation of people from outside the plume expo-
sure pathway zone (see Appendix F) and other protective actions as mentioned
above are considered as essential sequels to serious nuclear reactor accidents

| involving significant release of radioactivity to the atmosphere. Therefore,

the results shown for Vogtle include the benefits of these protective actions.

There are also uncertainties in each facet of the estimates of consequences and
the error bounds may be as large as they are for the probabilities.,

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 action, and costs associated
with property damage by radioactive cantamination.

5.9.4.5(3) Dose and Health Impacts of Atmospheric Releases

The results of the atmospheric pathway calculations of dose and health impacts
performed for the Vogtle facility and site are presented in the form of
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probability distributions in Figures 5.5 through 5.9* and are included in
the impact summary table, Table 5.13. All of the release categories shown
in Table 5.12 contribute to the results, with each weighted by its associated
probability.

Figure 5.5 shows the probability distribution for the number of persons who
might receive bone marrow doses equal to or greater than 200 rems, whole body
doses equal to or greater than 25 rems, and thyroid doses equal to or greater
than 300 rems from early exposure,** all on a per-reactor year basis. The
200-rem bone marrow dose figure corresponds approximately to a threshold value
for which hospitalization would be indicated for the treatment of radiation
injury. The 25-rem whole-body dose and 300-rem thyroid dose figures, correspond
to the Commission's guideline values for reactor siting to 10 CFR 100.

Figure 5.5 shows in the lef t-hand portion that there are approximately 2 chances
in 100,000 per reactor year that one or more persons may receive doses equal to
or greater than any of the doses specified. The fact that the three curves
initially run almost parallel in horizontal lines shows that if one person were
to receive such doses, the chances are about the same that ten to hundreds would
be so exposed. The chances of larger numbers of persons being exposed at those
levels are seen to be considerably smaller. For example, the chances are less
than about one in 17,000,000 (6 x 10 8) that 10,000 or more people might receive
bone marrow doses of 200 rems or greater. Virtually all of the exposures
reflected in this figure would occur within a 161-km (100-mile) radius.

Figure 5.6 shows the probability distribution for the total population exposure
in person-rems; that is, the probability per reactor year that the total
population exposure will equal or exceed the values given. Most of the popula-
tion exposure up to 106 person-rems would be expected to occur within 80 km
(50 miles), but the more severe releases (as in the first two release categories

* Figures 5.5 through 5.9 are called complementary cumulative distribution
function:. They are intended to show the relationship between the probabil-
ity of a particular type of consequence being equalled or exceeded and the
magnitude of the consequence. Probability per reactor year (r y) is the
chance that a given event will occur in 1 year of operation for one reactor.
Because the different accident releases, atmospheric dispersion conditions,
and chances of a health effect (for example, early fatalities) result in a
wide range of calculated consequences, they are presented on a logarithmic
plot in which numbers varying over a very large range can be conveniently
illustrated by a grid indicated by powers of 10. For instance, 106 means
one million or 1,000,000 (1 followed by 6 zeroes). The cumulative probabil-
ities of equalling or exceeding a given consequence are also calculated to
vary over a large range (because of the varying probabilities of accidents
and atmospheric dispersion conditions), so the probabilities are also plotted
logarithmically. For instance, 10 8 means one millionth or 0.000001.

**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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in Table 5.12) could result in exposure to persons beyond the 80-km range as
shown.

For perspective, population doses shown in Figure 5.6 may be compared with the
annual average dose to the population within 80 km of the Vogtle site resulting
from background radiation of 72,000 person-rems, and to the anticipated annual
population dose to the general public (total U.S.) from normal plant operation
(both units) of 81 person-rems (excluding plant workers) (Appendix D,
Tables 0-7 and D-9).

Figure 5.7 shows the probability distributions for early fatalities, repre-
senting radiation injuries that would produce fatalities within about 1 year
after exposure. All of the early fatalities would be expected to occur within
a 20-km (12.5-mile) radius and the majority within a 9.6-km (6-mile) radius.
The results of the calculations shown in this figure and in Table 5.13 reflect
the effect of evacuation within the 16-km (10-mile) plume exposure pathway
emergency planning zone. .

Figure 5.8 represents the statistical relationship between population exposure
and the induction of fatal cancers that might appear over a period of many
years following exposure. The impacts on the total population and the popula-
tion within 80 km are shown separately. Further, the fatal latent cancers
have been subdivided into those attributable to exposures of the thyroid and
those attributable to exposures of all other organs. These estimates may be
compared to the cancer fatality risk per individual per year from all causes
of 1.9 x 10 3 (American Cancer Society, 1981).

An additional potential pathway for doses resulting from atmospheric release is
from fallout onto open bodies of water. This pathway was investigated in the
staff analysis of the Fermi Unit 2 plant, which is located on Lake Erie and for
which appreciable fractions of radionuclides in the plume could be deposited
in the Great Lakes (NUREG-0769). The staff found that, for the Fermi site,
the indicated individual and societal doses from this pathway were on the same
order of magnitude as the interdicted doses from other pathways. Further, the

individual and societal liquid pathway doses could be substantially eliminated
by the interdiction of the aquatic food pathway in a manner comparable to inter-
diction of the terrestrial food pathway in the present analysis. Because Vogtle
is not on a large surface water body, the fraction of radioactive material that
could fall onto nearby rivers, stra r.;,, or lakes would be correspondingly
reduced.

The staff has also considered fall onto and runoff and leaching into water
bodies in connection with a study of severe accidents at the Indian Point
reactors in southeastern New York (Codell, 1982). In that study, empirical
models were developed based upon considerations of radionuclide data collected
in the New York City water supply system as a result of fallout from atmospheric
weapons tests. As with the Fermi study, the Indian Point evaluation indicated
that the uninterdicted risks from this pathway were fractions of the interdicted
risks from other pathways. Further, if interdicted in a manner similar to the
interdiction assumed for other pathways, the liquid pathway risk from fallout
would be a very small fraction of the risks from other pathways. Considering
the regional meteorology and hydrology for the Vogtle site, the staff sees
nothing to indicate that the liquid pathway contribution to the total accident
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' risk would be significantly greater than the risk found for Fermi Unit 2 and i

. Indian Point. This water pathway would be of small importance compared to the
'results presented here for fallout onto land.~

5.9.4.5(4) Additional Possible Releases to Groundwater

This section presents a comparative evaluation of the radiological consequences
that might result following a large release of radionuclides from the Vogtle
reactors to the local groundwater system. Such releases could occur following-
a postulated core meltdown with eventual penetration of the containment basemat.
Core debris that exits the melt hole at elevation 134 feet would then enter
below the water table, which extends from elevation 134 feet to elevation
160 feet, and radionuclides in the debris would be leached into the groundwater
system. It is also possible for containment sump water, which would be rich
in dissolved fission products, to be released via the basemat melt hole into
the groundwater system.

The NRC staff analysis of the potential consequences of such an event is in
NUREG-0440, " Liquid Pathway Generic Study" (LPGS). This generic report pro-
vides the basis for the comparative evaluation of the Vogtle units.

The LPGS presents analyses for a four-loop Westinghouse PWR located at a number
of land sites. Two of the land-based :,ites analyzed in the LPGS were a river
site on the Clinch River and an east coast estuary site. The Vogtle site is
located 151 river miles from the Atlantic Ocean and is most comparable to the
river site, except that the river is not long and there are no dams between the
site and the ocean. The Vogtle site is unlike the estuary site because it is
far enough away from the ocean so that no tidal effects are present.

In the LPGS, parameters for each generic site were chosen to be representative
of the full spectrum of similar sites. Although the parameters used for analy-
sis in the LPGS are typical, they do not represent any actual plant site. The
LPGS concluded that the individual and population doses for the liquid pathways
would be fractions of the airborne pathways dose that could result from a core
meltdown accident. Individual and population doses are reported in the LPGS
for the principal liquid pathways: drinking water, aquatic food,;and direct
exposure from swimming and shoreline usage. Exposures resulting from crop
irrigation were also considered but were found to contribute insignificantly
to dose.

Doses to individuals and populations were calculated in the LPGS without taking
credit for possible interdiction methods such as isolation of contaminated
groundwater, the temporary restriction of fishing, or providing alternative
sources of drinking water (or additional purification equipment). Such inter-
diction methods would be highly successful in preventing exposure to radioac-
tivity, and the liquid pathways consequences would, therefore, be economic and
societal rather than radiological.

The estimates of the liquid pathways consequences resulting from a radionuclide
release at Vogtle were developed by comparing, in a series of ratios, the prin-
cipal parameters applicable to the Vogtle site to the parameter values used
for the generic river site calculations in the LPGS. The parameters for which
ratio comparisons were developed are
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(1) the radionuclide source release to the river |

(2) the population along the river system that obtains drinking water !

-from the river I

(3) the annual fish harvest on -the river system

(4) 'the annual recreational usage of the river system
-

In a very general way, the consequences of a major radionuclide release to the
,
' groundwater system at Vogtle can be expressed as follows:

dose = Vogtle source LPGS dose for usage ratio for-'
* *'

LPGS source the ith pathway the ith pathway
9

Pathway usage ratios are

(1) Drinking water population for Vogtle river system
Drinking water population for LPGS river system

(2) Annual fish harvest for Vogtle river system
Annual fish harvest for LPGS river system

(3) Person-hours of direct exposure for Vogtle river system
Person-hours of direct exposure for LPGS river system

To be exact, this summation should be carried out for each radionuclide. How-
ever, it has been found that the liquid pathway doses tend to be dominated by
a very few radionuclides. As will be shown below, the characteristics of the
Vogtle site are such that most of the important radionuclides will undergo sub-
stantial decay during the process of groundwater transport to the Savannah
River. Therefore, the general equation above provides an adequate approach to

. develcping a comparative liquid pathways dose evaluation.

Site Characteristics as Related to Groundwater Releases*

Vogtle is located on the southwest bank of the Savannah River at approximately
river mile 151. This location is about 26 air miles south-southeast of Augusta,

Georgia. The facility is on the eastern margin of the Tifton Upland topographic
belt, an elevated area of the Coastal Plain geographic region, at a ground
elevation of 220 feet msl. The Savannah River cuts a deep, transverse valley
through the Coastal Plain along the eastern border of the plant site. The river

J valley is a mature topographic feature with a broad floodplain at approximately
elevation 85 feet msl. The plant is about 1097 m (3600 feet) from the Savannah'

River at its closest approach to the site.

The principal load bearing structure for the Vogtle Plant is the Blue Bluff
Marl member cf the Lisbon Formation. The Blue Bluff Marl is a clayey marl

approximately 21 m (70' feet) thick; the top of the load-bearing horizon is>

; about 26 m-(85 feet) below grade elevation 134 feet ms1. The containment
building and most other plant structures are built upon this soil structure.
The Blue Bluff Mari consists of a semi-consolidated glauconitic marl with sub-
ordinate lenses of dense, well-indurated, well-cemented limestone. The marl
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layer overlies the unnamed sands member of the Lisbon Formation. The per-
~

meability of the marl layer is very low, essentially zero, and it is classified
cs an aquiclude that effectively confines groundwater within the unnamed sands
to produce artesian conditions at the site. This artesian water region is

referred to as the Tertiary Groundwater System and is the source of the. potable
water for the plant. Because of the impermeable nature of the marl, recharge
to this aquifer is not a direct result of rainwater infiltration at the site.
The formation slopes in a general easterly trend toward the Savannah River.
However, this trend is insufficient for the marl to pass beneath the river. As
the Savannah River cut its channel, the marl was exposed at elevation 130 feet
msl on the southwest bank of the river approximately 14 m (45 feet) above the
floodplain.

After rainfall over the plant site and surrounding area percolates through the
overlying soil, it accumulates above the Blue Bluff Marl to eproduce water
table conditions. This water table aquifer extends from elevation 160 feet ms1
to the top of the Blue Bluff Marl at elevation 134 feet msl. A hydraulic con-
nection with the Savannah River is precluded by the stratigraphy of the site.
The water table aquifer discharges to the surface by seepage through the flanks
of adjacent stream beds as they flow toward the Savannah River. The water table
also discharges to surface waters in several free-flowing springs located near
the plant site. These springs feed small streams that flow eventually to the
Savannah River. The local groundwater system is shown in FSAR Figure 2.4.12-7
and is described in FSAR Section 2.4.12.2.

Groundwater Travel Time-

Radionuclides entering the groundwater system would be entrained in the natural
groundwater flow to streams feeding into the Savannah River. The Blue Bluff
Marl aquiclude would preclude the migration of radionuclides from a postulated
core melt accident into the underlying confined aquifer. The Vogtle Plant is
situated on the torthwest side of a relatively flat groundwater plateau, and
radionuclides released in the vicinity of the plant would probably migrate in
a northwesterly direction to a spring about 975 m (3200 feet) from the Unit 2
containment building. However, there is another spring located about 853 m
(2800 feet) southeast of the Unit 1 containment that would be somewhat closer
and would have a steeper average gradient. Thus, although it is likely that
the contaminant pathway would be in a northwesterly direction,'the staff con-
servatively assumed the groundwater pathway will be to the spring 853 m
(2800 feet) southeast of the plant (see FSAR Figure 2.4.12-7, Sheet 1).

The seepage velocity may be determined with Darcy's Law as follows:

v=ki
Ne

where

v = seepage velocity
k = coefficient of hydraulic conductivity
i = hydraulic gradient

Ne = effective porosity or specific yield
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The groundwater drops 6 m (20 feet)'over the 853-m (2800-foot) distance from
Unit 1 containment to the spring, giving a hydraulic gradient of 7.1 x 10 3,
The applicant provided hydraulic conductivity estimates of 61 to 107 m per year

'

(200 to 350 feet per year) from field measurements and 3 to 6096 m per year
(10 to 20,000 feet per year) from laboratory measurements. Field measurements
of hydraulic conductivity are much more reliable-and representative of aquifer
characteristics than laboratory values, which represent only a small distrib-
uted sample: Upper and lower limits are of littic value; however, an average
of many samples representative of the areal and vertical extent of the aquifer
provides a fair approximation of aquifer characteristics. For this analysis,

the staff selected the upper limit field hydraulic conductivity of 350 feet per
year as the value that is conservatively representative of aquifer conditions.
The applicant provided only one undocumented estimate of porosity at 45%. Be-

cause this value is greater than the upper limit quoted in textbooks for
medium-to-fine densely packed sand, the staff assumed a conservative value of
39% for total porosity and 30% for the specific yield. The staff's best esti-
mate of groundwater velocity (v.B.E.) is given by

v.B.E. _ (107 m k year) (7.1 x 10 3) = 2.5 m per year (8.3 feet per year)
-

0.3%
The best estimate of travel time (t.B.E.) is thus given by the following:

= 340 yearst.B.E. = =
2.5 m er year

The range of laboratory hydraulic conductivity values provided by the applicant
(3 to 6096 m per year) are of little value because there is no record of the
quantity of samples or their areal or vertical location. However, because the
range was provided in the FSAR, the staff has also provided conservative (cons.)
estimates of groundwater travel time (t. cons.) using a hydraulic conductivity
of 2438 m per year (8000 feet per year). The resultant conservative ground-
water velocity would be 58 m per year (190 feet per year), and the conservative
travel time would be about 15 years.

Source Comparison-

The radionuclide source that is ultimately transmitted through a groundwater
system to an adjacent surface water is determined by the following three
factors:

(1) the core radionuclide inventory

(2) the fraction of the core radionuclide inventory released to ground-
water via such mechanisms as sump water release and leaching from
the core debris

(3) the attenuatian that takes place during transport through the ground-
water system, principally from radioactive decay and adsorption

The LPGS analyses were based on the core inventory for a four-loop Westinghouse
PWR similar to the Vogtle units. The fraction of the core inventory that could
be released to the groundwater depends on numerous factors, such as the specific
accident sequence and containment failure mode, containment sump structure, and
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the nature of the soils that separate the containment basemat from the under-
lying groundwater system. The staff assumed that the LPGS assumptions apply
to the.Vogtle units. A number of release cases are considered in the LPGS;
however, the worst. cases considered (instantaneous release of all sump water
and all activity available for leaching) are clearly bounding for any
plant / site combination.

The LPGS demonstrated that for travel times on the order of years virtually
all of.the population dose from the liquid pathway in an' assumed coremelt
accident would result from Sr-90 and Cs-137. These chemically active nuclides
would, however, travel through the groundwater pathway at a much_ slower rate
because of the process of sorption onto the soil and rock media. -The degree
of retardation is governed by the various physical properties such as bulk
density,-aquifer porosity, and racionuclide_ equilibrium distribution coeffi-
cients. . .The relationship between _ groundwater velocity. (or groundwater trans-
port time), radionuclide-adsorption, and the radionuclide fraction that is
ultimately transmitted with decay is given by the following expression:

- 693 (t. cons.) (a)In (T.F.) =
h

where

T.F. = transmitted fraction
t. cons. = conservative estimate of groundwater transport time

Tg = radionuclide half-life
a = adsorption retention factor

The adsorption retention factor is equal to-(1 + p/n K )
d

where

p = bulk density of the aquifer media

n = porosity of the aquifer

K = distribution coefficient which is defined as the mass of
d radionuclide adsorbed oer gram of soil divided by the mass

of radionuclide disso'.'_d per milliliter of groundwater

A typical value of the ratio p/n is 5; however, for consistency the value of
4.1 used in the LPGS was adopted. The retardation factors were calculated i

3 a :using equilibrium distribution coefficients of 5 cm /gm for Sr-90, 49 cm /gm
|for Cs-137, and zero for H-3. These equilibrium distribution coefficients

were derived from an extensive literature search and are at the low end of the
range of values given by Isherwood (1981). The calculated retardation factors
for Sr-90, Cs-137 and H-3 are 21.5, 165, and 1, respectively.

LPGS Table 6.2.1 lists the transmitted fraction for a number of radionuclides,

the more important of which are as follows:
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Nuclide T , years T.F
g

H-3 12.1 0.97
Sr-90 28 0.87
Cs-137 30 0.31

As shown above, the conservative groundweter transport time at the Vogtle site ;
V

is estimated to be about 15 years. On the basis of this and the calculated
retardation factors, the transmitted fractions for the principle radionuclides

'

are as follows:

Nuclide T , years T.F.* T.F (Vogtle)/T.F. (LGPS)

H-3 12.1 0.43 0.44

Sr-90 28 0.0005 0.0006

Cs-137 30 0 0

The effect of much longer groundwater travel time at the Vogtle site (15 years
compared to 0.61 year in the LPGS), even with the relatively small assumed val- e

5
ues of K , is very significant. Virtually no Cs-137 would be expected to reach
the Savannah River. Only 0.0005 of the released Sr-90 would reach the riverd

(compared to a transmitted fraction of 0.87 in the LPGS). The projected
tritium release is closer to that estimated in the LPGS, with a transmitted
fraction of 0.43 for Vogtle conipared to 0.97 for LPGS.

The source effect on liquid pathway consequences can be summarized as follows:

(1) Pathway doses that would be dominated by Cs-137 would be nil at
Vogtle in comparison to doses calculated in the LPGS.

(2) Pathways doses that would be dominated by Sr-90 at Vogtle would be
about 4 orders of magnitude lower than those calculated in the LPGS,
assuming equal pathways exposure.

(3) Pathways doses from H-3 tt Vogtle would be lower, but within the same
order of magnitude, assuming equal pathways exposure. At the levels
of population dose calculated in the LPGS, tritium is not a signifi-
cant contributor. This is the result, in part, of the smaller core
inventory of tritium (2 to 3 orders of magnitude less than the curie
content for Sr-90 or Cs-137), and also in part to the relatively low

-

i

whole-body dose factors (1 x 10 person-rems per curie compared to
'

2
41.9 x 106 person rems per curie for Sr-90 and 8 x 10 person-rems per

curie for Cs-137.

Drinking Water Pathway Comparison-

The LPGS generic river system was assumed to supply drinking water to 620,000
ER-OL Section 2.1.3.8.2 shows that the current number of people whopeople.

get their drinking water from the Savannah River downstream of the Vogtle site
is 70,000. This is only about 11% of the number used in the LPGS. In addition,

*The transmitted f ractions using the staf f's best estimate of travel time
would be 4.2 x 10 0 or less.
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the drinking water pathway dose is dominated by Sr-90 and Cs-137. Because the
transmitted _ fractions of these radionuclides would be.much smaller than in the ,

ILPGS, the drinking water pathway dose for Vogtle is about 5 orders of magnitude'
-less than-the LPGS dose.

Fish Flesh Pathway Comparison-

JThe LPGS estimates that the annual fish harvest for the generic river system is
1.2 x-108 kg (7.7 x-105 kg recreational'and 3.9 x 105 kg commercial). The an-
nual recreational fish harvest on.the Savannah River within potential influence
of the site for 1980 is shown in ER-OL Table 2.1-49 as 1.04 x 105 kg. The com-
mercial fish harvest survey is not complete, but the mean commercial shad har-
vest is shown in ER-OL Table 2.1-50 as 3.7 x 104 .kg.

Like the drinking water pathway, the fish flesh pathway is dominated by Sr-90
and Cs-137. Because the Sr-90 source is 4 orders of magnitude lower, the fish
flesh dose would be about 4 orders of magnitude lower. In addition, the eco-
nomic and societal impacts of severe accidents on the ocean fish catch should
be roughly 4 orders of magnitude less than assessed for the LPGS ocean fish
catch.

Shoreline and Immersion Pathway Comparison-

The shoreline and immersion pathway includes such activities as swimming,
wading, and sunbathing. -These are external exposure pathways, and dosage is
dominated by Cs-137. Because the transmitted fraction for Cs-137 would be
essentially zero, it is concluded that the direct exposure dose would be nil
in comparison to that calculated in the LPGS.

Conclusions-

On the basis of.Vogtle site features and the specific comparisons.of radio-
nuclide source and pathway populations, it is apparent that the spectrum of
liquid pathways doses following a core melt release would be much lower for
Vogtle than the doses calculated in the LPGS for a river-sited plant. This
conclusion is based mainly on the much smaller source released to the Savannah
River that, in turn, results mainly from a much longer groundwater transport
time.

If one were to postulate the same radionuclide source as in the LPGS, the
Vogtle doses would still be slightly lower than those in the LPGS, because the
population ratios of the pathways are about the same or lower.

Finally, there are measures that could be taken to further minimize the impact
of the liquid pathway. The staff has conservatively estimated that the minimum
groundwater travel time from the containment building to the nearest spring
would be about 15 years. This would allow ample time for engineering measures
such as slurry trenches or well point dewatering to isolate the radioactive
contamination near the source and to establish a groundwater monitoring program
that would ensure early detection if any contaminants should escape the immedi- '

-ate plant area. A comprehensive discussion of these and other mitigation meth-
ods potentially applicable to Vogtle is in Harris et al., May and September
1982.
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5.9.4.5(5). Economic and Societal Impacts-

As.noted in Section 5.9.4.2(5), the-various measures for avoidance of' adverse
health effects, including those resulting from residual radioactive contamina-
tion in the environment, are possible consequential impacts of severe accidents.

Calculations of the probabilities and magnitudes of such impacts for the Vogtle
Plant and environs have also been made. Unlike_the radiation exposure and
health effect impacts discussed above, impacts associated with adverse health
effects avoidance are more readily transformed into economic impacts.

The results are shown as the probability distribution for costs of offsite
mitigating actions in Figure 5.9 and are included in Table 5.13. The-factors
contributing to these estimated costs include the following:

evacuation costs-

value of milk contaminated and condemned-

cost of' decontamination of property _where practical-

_ indirect costs attributable to loss of use of property and income derived-
-

therefrom *

Figure 5.9 shows that at the extreme end of the accident spectrum these costs-

could exceed several billion dollars, but that the probability that this would,

occur is exceedingly small (about one chance ~in five hundred thousand per
reactor year).

Additional economic impacts that can be 'nonetized by the RSS consequence model
include costs of decontamination of the facility itself. Another impact is the
cost of replacement power. Probability distributions for these impacts have
not been calculated, but they are included in the discussion of risk consider-
ations in Section 5.9.4.5(6) below.

5.9.4.5(6) Risk Considerations

Environmental Risks-

The foregoing discussions have dealt with both the frequency (or likelihood
of occurrence) of accidents and their impacts (or consequences). Because the
ranges of both factors are_quite broad, it is also useful to combine them_to

,

obtain average measures of environmental risk. Such averages provide a useful!

j perspective, and can be particularly instructive as an aid to the comparison
of radiological risks associated with accident releases and with normal opera-
tional releases.

|
*These 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.
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:A commoniway.i_n which this combination'of factorsLis'~used to estimate risk is-
~to sultiply the' probabilities by the consequences. -The resultant' risk is.then-

; expressed.as a number of consequences expected per unit of time. Such a'quan :;" :tification!of rf sk does not at all' mean. that there is universal agreement that;
'

! :the peoples' attitudes'~about risks, or what constitutes an acceptable risk, can-
.or should be. governed solely.by such a measure. /At best, it can'be a contrib--

~

,

uting factor;to' a. risk judgment,' but not necessarily a decisive. factor.
'

Table 5.~14 shows average valuesiof risk associated.with population dose, early'
,' fatalities,' latent fatalities, and costs..for evacuation and other protective

actions.~ ' These average values are obtained by summing the probabilities multi-
~

plied by.the consequences ~ over the entire range of the distributions.

,Because. the probabilities are'on a per-reactor year basis, the averages shown
are also on a per-reactor year basis.

,

The population exposures and latent' cancer fatality risks may be compared with
those for normal' operation shown in-Appendix D. The comparison (excluding

.

'

E exposure to the plant personnel) shows that the accident dose risks (expressed,
. in. person-rems)_to the total population are similar to the dose from normal
L operation, but.the accident dose risks within 80 km (50: miles) are about 6 times

higher than the-notial-operation _ dose.within~80 km.,

!

The latent cancer fatality risks from potential accidents can also be compared-
to the cancer risk from all other sources.' For accidents, this risk, averaged1 -

: over,those within 80 km of .the Vogtle Plant, is 2.7 x 10 s per year per person,-
~

[ compared with the background cancer. fatality risk from all other sources of
1.9 x 10 3 per year.,

There are no.early fatality or economic risks associated with protective actions:

i and decontamination for normal _ releases; these risks are unique for accidents.
.

; For perspective and understanding of the meaning of the early fatality risk
! of 1 x' 10 5' per reactor year, the staff notes that a good approximatior, of the
; population at risk is that within about 16.km (10 miles) of the plant, which~

i -- will be about 2216 persons in the year 2010. Accidental fatalities per year
for a population of this size, based upon overall averages for the United
States, are approximately 0.5 from motor vehicle accidents, 0.17 from falls,;

0.07 from drowning, 0.06 from burns, and 0.03 from firearms. The average earlyt-

. fatality risk from reactor accidents is thus an extremely small fraction of the,

.

total risk from other kinds of accidents.
!

! Figure 5.10 shows'the calculated risk expressed as whole-body dose to an indi-
' vidual from early. exposure as a function of the downwind distance from the

plant within the plume exposure pathway zone. The values are on a per-reactor-
year basis, and all accident sequences and release categories in Table 5.12
contributed to the dose, with the values weighted by their associated
probabilities.

Figures 5.11.and 5.12, respectively, display risks to an individual of early
fatality and latent cancer fatality, all from early exposure, as functions of

.' distance from a Vogtle reactor on a per-reactor year basis. The curves in f.hese
figures were generated without regard to the differences in the likelihood of;

.'wisid-blowing in different directions (the staff used 16 direction sectors of
~

|'

!
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the compass)'. To obtain risk curves for a specific direction (1 out of the
16),'all values on the curves along.the vertical axis must be multiplied by-
16P, where P is the annu'al average probability of the wind blowing toward the
direction of interest. The values of P for the Vogtle site derived from 1977-
^1978 meteorological data are shown in Table 5.15. For comparison to early
fatality risk to an . individual from Vogtle reactor accidents, the followir.g
nonnuclear risks, per year, of accidental f atality to an individual 'iving ;

.in the United States may be noted (CONAES, page 577): automobile accident,

2.2 x 10 4; falls, 7.7 x 10 5; drowning, 3.1 x 10 5; burning, 2.9 x 10 5; and
firearms, 1.2 x 10 5 For comparison to the estimated latent cancer fatality
risk _to an individual from Vogtle reactor accidents, it should be noted that
the risk of cancer fatality to an individual in the U.S.'from nonnuclear causes
is 1.9 x 10 8 per year (American Cancer Society,1981).

The' economic risk associated with evacuation and other protective actions
could be compared with property damage costs associated with alternative energy
generation technologies. The use of fossil fuels--coal or oil, for. example--

would cause. substantial quantities of. sulfur dioxide end nitrogen oxides to be
emitted into the atmosphere and, among other things, lead to environmental and
ecological damage through the phenomenon of acid rain (CONAES, pages 559-560).
This effect has not, however, been sufficiently quantified for a useful compar--

~

ison to be drawn at this time.

Other Economic Risks

Other risks can be expressed in monetary terms, but these are.not included in
the cost calculations discussed in the section on economic and societal impacts.
These impacts, which would result from an accident at the facility, produce
added costs to the public (ratepayers, taxpayers, and/or shareholders). These
costs would accrue from decontamination and repair of the facility and from
increased expenditures for replacement power while the unit is out of service.
Experience with s.uch costs is being accumulated as a result of the accident at-
the Three Mile Island facility.

If an accident occurs during the first year of operation of Vogtle Unit 1
(beginning in 1987), the economic penalty to which the public would be exposed
would be approximately $1850 million (1987 dollars) for decontamination andi

restoration including. replacement of the damaged nuclear fuel. This estimate
is based on a conservative (high) 10% annual escalation of the 1980 economic
penalty determined for the Three Mile Island facility (Comptroller General,

! 1981). Although insurance would cover $300 million or more of the $1850 mil-
lion accident cost, the insurance is not credited against this cost because the
arithmetic product of the insurance payment and the risk probability would the-
oretically balance the insurance premium.

In addition, the staff estimates that system fuel costs would increase by ap-
proximately $163 million (constant 1987 dollars) for replacement power during
each year Vogtle Unit 1 is out of service. This estimate assumes that the unit
will operate at an average 60% capacity factor and that replacement energy will
be provided primarily from coal-fired generation. If the unit does not operate

for 8 years, replacement. power costs could amount to $1304 million (constant
1987 dollars).
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The probability of a core melt or severe reactor damage is assumed to be as
high'as'10 4 per reactor year. . This accident probability is-intended to(
account for all severe core-damage' accidents leading to large economic conse-
quences for the owner and not just those leading to significant offsite conse-
quences.) -Mulitiplying the sum of the previously estimated repair and replace-
ment power costs of approximately $3154 million. for accident damage to the
unit during the initial year of its operation by the above 10 4 probability
results in an economic risk of.approximately.$315,400 (1987 dollars) during the
first full year, or for'the purpose of comparison with other costs presented in
this section, $162,000 (1980 dollars). This is also the approximate economic
risk (in constant 1987 dollars) to Vogtle Unit I during each subsequent year of
operation, although 'this amount will gradually decrease as the unit depreciates

;in value and operates at a reduced annual capacity factor.

The annual ec_onomic risk to Vogtle Unit 2.is also $315,400 (constant 1987
dollars) because of its physical similarity and proximity to Unit 1.

Regional Industrial Impacts-

A severe accident that requires the interdiction and/or decontamination of land
areas will force numerous businesses to temporarily'or permanently close. .These
closures would have additional economic effects beyond the contaminated areas
through the disruption of regional markets and sources of supplies. This sec-
tion provides estimates of these impacts that were made using: (1) the RSS
consequence model discussed elsewhere in this section and (2) the Regional
Input-Output Modeling System (RIMS II) developed by the Bureau of Economic
Analysis (BEA) (NUREG/CR-2591).

The industrial impact model developed by BEA takes into account contamination
levels of a physically affected area defined by the RSS consequence model.
Contamination levels define an interdicted area immediately surrounding the
plant, followed by an area of decontamination, an area of crop interdiction,
and finally an area of milk interdiction. (The industry-specific impacts are
estimated for the four accident sequences listed in Table 5.12.)

Assumptions used in the analysis include the following:

(1) In the interdicted area, all industries would lose total production
for more than a year.

(2) In the decontamination zone, there would be a 3-month loss in nonag-
ricultural output; a 1 year loss in all crop output, except there
would be no loss in greenhouse, nursery, and forestry output; a
3-month loss in dairy output; and a 6-month loss in livestock and
poultry output.

(3) In the crop interdicted area, there would be no loss in nonagricul-
tural output, a 1 year loss in agricultural output, except there
would be no loss in greenhouse, nursery, and forestry output; no loss
in livestock and poultry output; and a 2-month loss of dairy output.

(4) In the milk interdiction zone, there would be only a 2-month loss in
dairy output.

1
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The estimates of industrial impacts are made for an economic study area that
consists.of_a physically affected area and a physically unaffected area. An

-accident:that-causes an adverse impact in the physically affected area (for
. example, the loss _of agricultural output) could also adversely affect output
in the physically unaffected area (for example, food processing). .In addition
to the direct impacts in the physically affected area,.the followirg additional
impacts would occur in the physically unaffected area:

(1) decreaseu demand (in the: physically affected area) for output pro-
duced in the physically unaffected area

(2). decreased availability of production inputs purchased from the
physically affected area

Only the impacts occurring during the first year following an accident are
considered. The longer term consequences are not considered because they will
vary widely depending on the level and nature of efforts to mitigate the acci-
dent consequences and to decontaminate the physically affected areas. The
estimates assume no compensating effects such as the use of unused capacity
in the physically unaffected area to offset the initial lost production in
the physically affected area, or income payments to individuals displaced from
their jobs that would enable them to maintain their spending habits. These
compensating effects, which would reduce the industrial impacts, would occur
over a lengthy period. The estimates using no compnsating effects are the
best measures of first year economic irrpacts.

Table 5.16 presents the regional economic output and employment impacts and
corresponding expected risks associated with the four different release cate-
gories (for additional information regarding the release categories, see
Section 5.9.4.5(2) and Appendix F). The estimated overall risk value using

output losses as the measure of accident consequences, expressed in a per-
reactor year basis, is $4842. This number is composed of direct impacts of
$2384 in the nonagricultural sector and $1929 in the agricultural sector, and
indirect impacts of $529 from decreased export and supply constraints. The

corresponding expected employment loss per reactor year is less than 0.3 job.

It should be noted that 20% of the expected losses, or $951, results from re-
leases occurring toward-the northwest. The TMLB' sequence (Section 5.9.4.5(2))
contributes $833 of that amount. On an absoiote basis, the Event V category
release to the northwest is the greatest and would result in a loss of $793
million and 42,000 jobs. For each release category, for all directions, the

;

minimal expected losses range from $0 to $44 per reactor year. The staff has
also considered the health care cost resulting from hypothetical accidents in a
generic model developed by the Pacific Northwest Laboratory (Nieves, 1983). On

the basis of this generic model, the staff concludes that such costs may be a
fraction of the offsite costs evaluated herein but that the model is not suffi-
ciently constituted for application to a specific reactor site.

! 5.9.4.5(7) Uncertainties

| The probabilistic risk assessment discussed above has been based mostly upon
the methodology presented in the RSd, which was published in 1975 (NUREG-75/014).
Although substantial improvements have been made in various facets of the RSS

i

!
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methodology since its publication, there are still large uncertainties in'the
results of-the analysis presented in the preceding sections, including uncer-
tainties associated with the likelihoods of the-accident sequences and contain-
ment failure modes leading to the release categories, the source terms for the

~

release categories, and the estimates of environmental consequences. The rela-
tively more important contributors'to uncertainties in the results presented
in this environmental statement are as follows:

(a) Probability of Occurrence of Accid'nte

If the probability of a release category were to change by a certain fac--
tor, the probabilities of various types of consequences from that. release
category would also change exactly by the same factor. Thus, an order of
magnitude uncertainty in the-probability of a release category would re-
sult in an order of magnitude uncertainty in both societal and individual
risks stemming from the release category. As in the RSS, there are sub-
stantial uncertainties in the probabilities of the release categories.
This-is due, in part, to difficulties associated with the quantification
of the human error and to inadequacies in the data base on failure rates
of individual plant components, and in the data base on external events*

and their effects on plant systems components that are used to calculate
the probabilities.

Another related area of uncertainty is the risk from externally caused
accidents (such as earthquakes, floods, and person-caused events, including
sabotage). No evaluations of such risks have been made for Vogtle. Some

of these types of risks have been evaluated for the Indian Point reactors
in New York State, the Millstone Unit 3 in Connecticut, the Limerick reac-
tors in Pennsylvania, and the Zion reactors in Illinois. These risks were
found to be within a factor of less than 100 times greater than risks from
internally initiated accidents at the e rresponding plants. Such experi-
ences in plant-specific probabilistic risk assessments cannot be extended
directly to Vogtle because of site and plant design characteristics.
However, the staff judges such risks to be within the uncertainty bounds
discussed below.

(b) Quahtity and Chemical Form of Radioactivity Released

This relates to the quantity of each radionuclide species that would be
released (and its chemical form) from a reactor unit during a particular
accident sequence. Such releases would originate in the fuel and would be
attenuated by physical and chemical processes in route to being released
to the environment. Depending on the accident sequence, attenuation in
the reactor vessel, the primary cooling system, the containment, and adja-
cent buildings would influence both the magnitude and chemical form of
radioactive releases. The source terms used in the staff analysis were
determined using the RSS methodology applied to a PWR with a large dry;

containment. NUREG-0772 indicates that best-estimate source terms cannot
be much worse than the larger source terms used in this analysis, but
could be substantially lower than the release categories used here for the
same types of initiating accident sequences. The impact of smaller source
terms would be s3stantially lower estimates of health effects, particu-
larly early fatalities and injuries.

1
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(c) Atmospheric Dispersion Modeling for the Radioactive Plume Transport,
Including the Physical and Chemical Behavior of Radionuclides in
Particulate Form in the Atmosphere

,- ,

This. uncertainty-relates to the differences in'modeling the' atmospheric
' transport of radioactivity in. gaseous and particulate states, and the'
actual transport, diffusion, and deposition (or fallout) that would occur |
during an accident (including the effects of' condensation and precipita-
tion). The' phenomenon of plume rise because of the heat' associated with
the_ atmospheric release, effects of' precipitation on the plume, and fall-
out of. particulate matter from the plume.al1 have considerable impact on ,

the magnitudes. of: early health consequences, and the distance from the
reactor out to which these consequences'would occur. The staff judgment
is that these factors can result in substantial overestimates or under-
estimates of both early and later effects (health and economic).

Other areas that have substantial but relatively less effect on uncertainty
than the preceding items are as follows:

(a) Duration and Energy of the Release, Warning Time', and Inplant Radionuclide
Decay Time

These areas relate to the differences between the assumed duration and
energy of the release, and the warning and the inplant radioactivity
decay times compared with those that would actually occur during a real
accident.

For a relatively long duration of an atmospheric release (greater than a
half-hour), the actual cross-wind spread (the width) of the radioactive
plume that would develop is likely to be larger than the width calculsted
by the dispersion model used by the staff. However, the effective width
of the plume is calculated by the staff using a plume expansion factor
that is determined by the release duration. For a given quantity of
radionucides in a release, the plume and, therefore, the area that would

:

come under its cover would become wider if the release duration were made
longer. In effect, this would result in lower air and ground concentra-
tions of radioactivity, but a greater drea of contamination.

The thermal energy associated with the release affects the plume rise
phenomenon, which results in relatively lower air and ground concentrations
in the closer regions, and relatively higher concentrations from fallout
in the farther out regions. Therefore, if a large amount of thermal
energy were associated with a release containing large fractions of core-
inventory radionuclides, the distance from the reactor over which early
health effects may occur could increase. If, on the other hand, the
release behavior were dominated by the presence of large amounts of con-
densing steam, very much the reverse could occur because of the close-in
deposition of radionuclides induced by the falling water condensed from
the steam.

Warning time before evacuation has considerable impact on the effective-
( ness of offsite emergency response. Longer warning times would improve
' the effectiveness of the response.

i
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s , _ _ ienvironmentf(atmosphere),.known as.the time of release,=isDused to'calcu---

slate 3heidepletion'of radionuclides bylradioactive' decay'within the plant-- '

.'
,

othe: radioactive decay 1 constant'and the?.ime of:relea'se) multiplied by the:
:before4 release. ..TheLdepletion factor'for each,radionuclide-(determined by

-

: release fraction.of'the'radionuclide andii_ts core' inventory determines the;!
. -

<actualfquantity.of/the.radionuclide1 released to the" environment. Later-
E X ~ releases =would result;in the! release.of fewer curies.to the environmenti '

,

;, _ ;for;given values;ofirelease fractions. - 3; .;

LThe firstLth'ree of the ab6ve: parameters (duration'and energy of release,
~

s '
4

^

Kand warni.ng' time) can have;significant impacts _on accident consequences,;
. <

:particularly'earlyf consequences. t The _ staff judgment is that' the =early_ 't
'-

<

J ;.
. consequences and; risks calculated for thistreview could be substantial'

~

1 underestimates''or substantialloverestimates,.beca'use'of uncertaintiestin~

f' (these three' parameters.
' -

,p - ,

iJ (b)1 Meteorological-Sampling Scheme'Used= 't
,

,

This area relates.to the possibilityLthat!'the meteorological._ sequences*

used with=the' selected 91 start times (sampling) in the consequence model.:

P (the CRAC code) may not adequately represent'all. meteorological variations _ 1
~

1during_the year, or that the year of meteorological data may not represent:
'all_possible conditions. This factor'-is. judged'to produce greater uncer . 4

tainties 'for early effects and ~ fewer for latent effects.

.(c) Emeraency Respo'nse Effectiveness-

I' This area relates to the differences between'modeling a'ssumptions regard-
.ing the emergency response of'the people r.esiding near.the.Vogtle site ;,

_

i compared to what would happen during an actual severe reactor accidenti
j Included'in these considerations are such subjects as the effectiveness.of

evacuation under.different circumstances, the effectiveness'of possible
! sheltering,-.and the effectiveness of population relocation. The-staff's

judgment is that_the uncertainties associated with emergency response ef-
-fectiveness could cause large uncertainties in early health consequences.

!- The uncertainties in latent health consequences and costs are considered-
~

j: to be smaller than those for early health consequences.
t-

p _(d) Dose Conversion Factors and Dose Response Relationships for Early-
'. Health Consequences, Including Benefits of Medical TreatmentL
.

,

~

'

These arers relate to the uncertainties associated with estimates of dose
'and early health effects on. individuals exposed to high_ levels ofcradia-
tion. Included are'the uncertainties associated with the conversion of
contamination levels:to doses, relationships-of doses to health effects,
and. considerations'of the availability of what was' described in the RSS
as:" supportive medical treatment" (a specialized medical treatment program
of-limited availability that would minimize the early health effects of

'high levels .of' radiation exposure following a severe reactor accident).
Previous staff analysis indicates-that uncertainty from this last source
is less:than a factor of 3.-

,

|

| |

|
'
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~(e)|' Dose-ConversionFactorsandDose-ResponseRelationshipsforLatentHealth
Consequences

These. areas relate to the uncertainties associated with dose estimates and
latent (delayed and long-term) hulch effects on individuals exposed to
lower. levels of radiation and on their succeeding generations. Included
are the uncertainties associated with conversion of contamination levels
to doses and doses to health effects. The staff judgment is that this
category has a large uncertainty. The uncertainty could result in rela-
tively small underestimates of consequences, but also in substantial over-
estimates of consequences. .(Note: radiobiological evidence on this
subject'could produce zero consequences.)

(f) Chronic Exposure Pathways, Including Environmental Decontamination and
the Fate of Deposited Radionuclides

These areas relate to uncertainties associated with chronic exposure path-
ways to persons from long-term use of the contaminated environment. Un-
certainty arises from the possibility that protective action guide levels
different from those assumed in the staff analysis may actually be used
for interdiction or decontamination of the exposure pathways. .Further
uncertainty arises because of the lack of precise knowledge about the fate
of the radionuclides in the environment as influenced by natural processes
such as runoff, weathering, and the like. The staff's qualitative judg-
ment is that the uncertainty from these considerations is substantial.

(g) Economic Data and Modeling

These areas relate to uncertainties in the economic parameters and econom-
ic modeling, such as costs of evacuation, relccation, medical treatment,
ccst of decontamination of properties, and other costs of property damage.
Uncertainty in this area could be substantial.

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

When the accident at Three Mile Island occurred in March 1979, the accumulated
experience record was about 400 reactor years. This accident was within the
range of frequencies estimated by the RSS for an accident of this severity
(CONAES, page 553). The Three Mile Island accident has resulted in a very com-
prehensive evaluation of reactor accidents by a significant number of investi-
gative groups. Actions to improve the safety of nuclear power plants have
resulted from these investigations, including those from the President's Com-
mission on the Accident at Three Mile Island, and NRC staff investigations and
task forces. A comprehensive "NRC Action Plan Developed as a Result of the
TMI-2 Accident" (NUREG-0660, Vol I) collected the various recommendations of
these groups and described them under the subject areas of: operational safety;
siting and design; emergency preparedness and radiation effects; practices and
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-procedures;'and NRC policy,' organization, and management. The action plan pre-
,

sents a sequence:of actions, some already taken, that results in a gradually
-

increasing improvement'in safety as individual actions are completed. TheL

Vogtle units are receiving and will continue to receive the benefit of these
. actions.-

5.9.'4.5(8) . Comparison of Vogtle Risks with Risks at Other' Plants

To provide a perspective as to how the Vogtle Plant compares, in terms of risks
from severe accidents, with some of the other nuclear power plants that are
either operating or that are-being reviewed by the staff for possible issuance
of a license to operate, the estimated risks from severe accidents for several
nuclear power plants (including those for Vogtle) for three important cate-
gories of-risk are shownLin Figures 5.13 through 5.21. The values for indi-
vidual plants are based upon three types of estimates: from the RSS-(labeled
WASH-1400, average plant); from independent staff reviews of contemporary
probabilistic risk assessments (Indian Point 2 and 3, Zion, Limerick, and
Millstone 3); and from generic applications of RSS methodology to reactor
sites for environmental statements by the staff (for 27 nuclear' power plants).

. Figure 5.13 indicates that the calculated risk of early fatality at the Vogtle*

site is about the median of the plants evaluated. Figures 5.14 and 5.15 show |
,

that the calculated risk of latent. cancer fatalities is about the median of the
,

plants evaluated. . Figures 5.16 through 5.21 show the range of estimated uncer -
tainties for the three measures of risk.

. 5.9.4.6 Conclusions

The foregoing sections consider the potential environmental impacts from acci-
dents at the Vogtle facility. 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 core melt.
The environmental impacts that have been considered include potential releases
of radioactivity to the environment with resulting 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 eco-
nomic 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 that considerable experi-
ence has been gained with the operation of similar facilities without signifi-
cant degradation of the environment; (2) the fact that in order to obtain a

,

license to operate the Vogtle facility, the applicant must comply with the
,

applicable Commission regulations and requirements; and (3) a probabilistic'

assessment of the risk based upon the methodology developed in the Reactor
Safety Study.

The overall assessment of environmental risk of accidents, assuming protective
actions, shows that it is on the same order as the risks from normal operation,
although accidents have a potential for early fatalities and economic costs
that cannot arise from normal operations. The risks of early fatality from a

potential accident at the site are small in comparison with risks of accidental
deaths from other human activities in a comparably sized population. The risks
of. latent cancer fatalities from potential accidents at the site are small when.!
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compared to.the background cancer risk (see Section 5.9.4.5(6)). These risks
when. compared to the calculated risks at other sites in.the United States (see
Figures 5.13 through 5.15) would be around the median values of all sites and
much less than the risks presented for the worst site. !

.On the basis of the above considerations, the staff concluded that there are no
special or unique circumstances about the Vogtle site and environs that would |

warrant consideration of alternatives for the Vogtle plant.

5.10 Impacts from the Uranium Fuel Cycle

The uranium fuel cycle rule, 10 CFR 51.51, reflects the latest information rela-
tive to the reprocessing of spent fuel and to radioactive waste management as
discussed in NUREG-0116, " Environmental Survey of.the Reprocessing and Waste
Management Portions of the LWR Fuel Cycle," and NUREG-0216, which presents
staff responses to comments on NUREG-0116. The rule also considers other envi-
ronmental 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, " Environ-
mental. Survey of the Uranium Fuel Cycle.". The staff was also. directed.to de-
velop an explanatory-narrative 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 and health ef-
fects, socioeconomic impacts, and cumulative impacts, where these are appropri-
ate for generic treatment. A proposed explanatory narrative was published in
the Federal Register on March 4,- 1981 (46 FR 15154-15175). Appendix C to this
report contains a numt.er of sections that address those impacts of the fuel
cycle supporting a light-water reactor that reasonably appear to have signifi-
cance for individual reactor licensing sufficient to warrant attention for NEPA
purposes.

Table S-3 of the final rule is reproduced in its er.tirety as Table 5.17 herein.*
Specific categories of natural resource use included in the table relate to
land use, water consumption and thermal effluents, radioactive releases, burial
of transura'nic and high- and low-level wastes, and radiation doses from trans-
portation and occupational exposures. The contributions in the table for repro-
cessing, waste management, and transportation of wastes are maximized for either
of the two fuel cycles (uranium only and no recycle); that is, the cycle that
results in the greater impact is used.

Appendix C to this report contains a description of the environmental impact
assessment of the uranium fuel cycle as related to the operation of the Vogtle
facility. The environmental impacts are based on the values given in Table S-3
(Table 5.17) and on an analysis of the radiological impact from radon-222
and technetium-99 releases. The staff has determined that the environmental
impact of this facility on the population of the United States from radioactive
gaseous and liquid releases (including radon and technetium) because the uranium
fuel cycle is-very small when compared with the impact of natural background

*The U.S. Supreme Court has upheld the validity of the S-3 rule in Baltimore
Gas & Electric Co., et al. v. Natural Resources Defense Council, Inc.,
No. 82-524, issued June 6, 1983, 51 U.S. Law Week, 4678.
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radiation. In addition,:the,nonradiological impacts of the uranium fuel cycle
have been found_to be acceptable.

5.11' Decommissioning

The purposes of decommissioning are (1) to safely-remove nuclear. facilities.
from service and (2) to remove or. isolate the associated radioactivity from the
environment so that the part.of the-facil_ity site.that is not permanently com-
mitted.can be released for other uses. Alternative methods of accomplishing
these purposes and the environmental impacts of each method are discussed in

'NUREG-0586.

Since 1960, 68 nuclear reactors--including 5 licensed reactors that had been
used for the generation of electricity--have been or are in the process of
being_ decommissioned. Although, to date, no large commercial reactor has
undergone decommissioning, the. broad range of experience gained from s.maller
facilities _is generally relevant to the decommissioning of any' type of nuclear
facility.

Radiation doses to the public as a result of end-of-life decommissioning activ-
ities should be small; they will come primarily from the transportation of
waste to appropriate repositories. Radiation doses to decommissioning workers
should be well within the occupational exposure limits imposed by regulatory
requirements.

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

The applicant's estimate of the economic cost of decommissioning the Vogtle
units is in Section 6 of this statement.

5.12 Noise Impacts

5.12.1 Plant Site

Sound pressure levels expected to occur from the operation of Vogtle Units 1
and 2 have been calculated for seven ambient noise survey positions--I through 6
and 11--located in the vicinity of the site (Figure 5.22), as chosen by the
applicant (ER-OL and response to staff questions E 290.12 to E 290.20). All
locations are just outside the site boundary except location F, which is just,

| inside the southeast plant boundary. Positions 1, 2, and 3 represent trailer /
'

mobile home camps that.will remain after the plant begins operation, although
I the number of trailers will be reduced from the present number. Locations 4,

5, 6, and 11 are not critical receptors and are only representative positions
on the site boundary. Residences in those directions are quite distant.

| Ambient noise levels at locations 1 through 6 and 11 were measured in both 1974
! and 1981. A preconstruction noise survey (Hickman, 1974) was made at the plant

site May 14-15, 1974. Measurements were also made April 14-16, 1981 during the
construction period. Construction noise at the property line at that time was
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usually barely audible and was often overshadowed by sounds from traffic, birds,
and windy conditions. For positions 1 through 6 and 11, only A-weighted sound
levels were measured. In the staff's assessment, the lowest measured ambient
noise level was chosen at each location (1 through 6 and 11) as a basis for ,

comparison with predicted operational noise levels. The resulting ambient at |

6 was high compared to site boundary points (because of transformer noise at
6 during 1974), so its ambient was chosen as the same as a nearby location 8
(not shown in Figure 5.22, but about 300 m southeast of 6). Additional infor-

- mation on these measurements is presented in the ER-OL and in Hickman (1974).
These data provide the most representative inforination on ambient levels in the
vicinity of the plant.

The major noise sources at the site are

(1) two natural-draft cooling towers

.(2) four circular mechanical-draft cooling towers

(3) 14 transformers *

The natural draft and circular mechanical draft cooling towers emit noise of a
broadband nature, and the transformers emit noise of a tonal nature at the dis-
crete frequencies 120, 240, 360, and 480 Hz.

Staff calculations were made based on a University of Illinois /Argonne National
Laboratory (UI/ANL) computer model by Dunn, Policastro, and Wastag (1982).
That model is based largely on the Edison Electric Institute (EEI) Environmen-
tal Noise Guide (Bolt, Beranek and Newman, 1978); it was used to predict the
effect of the above plant noise sources on the seven receptor locations. Cal-
culations were made using only the above significant noise sources. (Other
noise sources at the site lead to insignificant contributions of community
noise levels because of their location inside buildings, or the intermittent
nature of noise generation, or low sound power level. The relatively large
distances from these sources to the nearby noise-sensitive areas further indi-
cate the negligible contribution from those sources.) The cooling towers and
14 transformers were assumed to be in operation continuously, throughout the
day and night. Standard day conditions (15 C ambient temperature and 70% rela-
tive humidity) were also assumed. Source data on the natural draft and circu-
lar mechanical draft cooling tower noise came from the EEI Noise Guide. Data
on the ncise level of the transformers came frcm Gordon, Piersol, and Wilby

(1978). Data on transformers of similar MVA rating were examined, and the
staff chose the data that represented the strongest source of noise for each
transformer. A conservative assumption was also made in neglecting attenuation
as a result of intervening trees and barriers between the source and receptors.

Model predictions were carried out in two steps. First, the increase in
ambient noise at all eight receptor points as a result of operation of the
two natural draft and four mechanical draft cooling towers alone was computed.
The community impact of the increased broadband noise was then determined.

*Each of the two units has three main transformers (404 MVA each), two unit
auxiliary transformers (56 MVA each), and two reserve auxiliary transformer;
(60 MVA each).
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The second step involved a rerun of the UI/ANL noise code employing the "new" |
ambient represented by the increased broadband noise in the community as a |re., ult of the cooling towers. In this second run, only the transformer core I

tones at 120, 240, 360, and 480 Hz were modeled.

The cooling tower noise was found to increase the masking level of the ambient
noise and thereby assisted in making the transformer tones inaudible. The
results in the second step showed that no tones would be audible at any of the
receptor locations. The increase in the ambient noise because of the cooling
tower noise provided considerable incremental masking of the transformer tones
at the core tone. frequencies.

Table 5.18 summarizes the noise predictions from the natural and circular
mechanical draft cooling towers as part of the first step. The table also
presents the expected community reaction at each of these receptor locations
in terms of modified community noise rating (CNR) (Bolt, Beranek and Newman,
1978). Figure 5.23 uses the letters A to I to show expected community reac-
tion. Table 5.18 and Figure 5.23 show the predicted reaction at each receptor
location 1 to 4 and 11 to be "no reaction." The predicted reaction to noise
from the cooling towers at location 5 is " sporadic complaints," and for
location 6 is " widespread complaints." However, 5 and 6 are not critical
receptor locations; these points represent only a portion of the site boundary.
Community residents live only at 1, 2, 3, and 11. Other critical receptors
are sufficiently far from the plant so that no significant noise impacts are
expected. As a result, no significant impacts ore expected as a result of the
broadband noise increase.

The staff's calculations used two factors. First, the sound power levels for
the cooling towers and transformers were taken from the literature because no
data were available from the manufacturers. An uncertainty in this factor

exists because the noise levels for the natural draft (and mechnaical draft)
cooling towers purchased by the applicant may differ from that provided for_an
" average" natural draft (and mechanical draft) cooling tower in the EEI Noise
Guide. If noise levels were available from the manufacturers, they migh+. pro-
vide the basis for more accurate noise predictions. The same applies to the
transformer noise, for which sound power data were taken from the literature
from transformers of similar MVA rating and other transformer characteristics.
A complete match could not be made, however, because of the limited quantity
of manufacturer's data that have been published.

Second, noise attenuation because of intervening trees, vegetation, and barri-
ers between the residences and noise sources has been neglected. No receptor
is known to have an unblocked direct line of sight to all the transformers and
cooling towers because of the intervening turbine buildings. This barrier
effect has been neglected in the calculations. Some of the conservatism built
into the neglect of barrier effects may be counter-balanced in part by the
uncertainty about the true residual ambient, because ambient nieasurements were
made only over short periods of time (few days). In total, however, the calcu-
lations are believed to be sufficiently conservative to provide assurance that
no significant noise impacts will result at 1, 2, 3, and 11.

|

|
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5.12.2 Transmission Lines i

Recent: studies.(Fidell.et al., 1979; Comber et al.. 1982; and Molino et al., !
1979) have shown that extra high voltage transmission line noise is uniquely

. annoying because of its fluctuating nature and strong high frequency content
.

in the frequency range of greatest hearing sensitivity-(approximately 3000 Hz).
In addition,1 transmission line noise is tonal, with tones at 120 Hz and harmon--
ics of that frequency. Because of the combination of high frequencies, un-
steadiness, and tones, the A-weighted sound level value of transmission line
noise must be increased by 8 to.10 dBA (Fidell et al., Comber et al., and

'Molino et al.) for comparison against any commonly used scale of community
reaction or criterion stated as a function of dBA.

Along the transmission line corridor, there is one home site of concern because
of its close proximity to the transmission line. That home.is about 40 m
(130 feet) from the ground centerline of the transmission line and only about
33 m (107 feet) in line-of-sight distance from the nearest conductor (Figure 5.24).
During and for several hours following heavy rainfall, the intrusive (L o)i
audible noi'se level at the home site will average 49 dBA, which is equivalent
in annoyance to a 58-dBA sound evaluated against standard' criteria. (The addi-
tion of 9 dB was made to account for the special annoyance of transmission line
noise as compared to other broadband noise in determining human reaction, as
mentioned above.) Calculational methods of Chartier and Stearns (1981) were
used to predict the broadband noise impacts; methods from Comber et al., (1982)
were used to predict tonal noise impacts of the transmission line. The tones
will be audible by approximately 12 dB during rainfall and by more than 20 dB
for the several hours after rain has stopped. These additional hours are
required for the conductors to dry. In fact, the several hours of broadband
and tonal noise from energized transmission lines are typically experienced
during periods of fog, sleet, or icing. Using the modified CNR criterion, the
calculations of broadband and tonal noise indicate " vigorous community action."

The calculations of the broadband and tonal noise impacts at the home site of
concern were made assuming an ambient identical to that of location 4, measured
on May 14, 1974, both in octave band and on the A-weighted scale (24 dBA).
Based on field surveys by Vdr and Anderson (1977), tonal noise of 12 to 20 dB ,

'

above ambient masking level would lead to a " strong likelihood of complaints"
on an individual basis for the individual resident living at that home. It

should be recognized that the above transmission line impacts are present only
under foul weather conditions; no impact is expected when there is no precipi-
tation and no fogi

!

! The staff will require that the applicant include, in the Vogtle Environmental
Protection Plan, the details of his program to investigate the potential annoy-
ance or activity interference at this residence location that may be caused by
the transmission line during and immediately following wet weather conditions
and determine what mitigative actions are necessary, if any, to reduce impacts
to acceptable levels.

5.13 Emergency Planning Impacts

i In connection with the promulgation of the Commission's upgraded emergency
planning reouirements, the staff issued NUREG-0658, " Environmental Assessment'

i
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.for Effective Changes to 10 CFR Part 50 and Appendix E to 10 CFR Part 50; Emer-
gency Planning Requirements for Nuclear Power Plants.'" The staff believes the
only noteworthy potential source of impacts to the public from emergency plan-
ning would be associated with the testing of the early notification system.
The test requirements and noise levels will be consistent with those used for
existing alert systems; therefore, the staff concludes that the noise impacts
from the testing of the system will be infrequent and insignificant.

5.14 Monitoring

5.14.1 Terrestrial Monitoring

Vegetation was surveyed in 1972 (preconstruction) and again in 1980 along strip
transects that intersected each different plant community type on the site
(ER-OL Section 6.1.4.3). On the basis of these surveys, vegetation maps and
descriptions of each plant community were prepared. The-invertebrate fauna on
the site was sampled from January to November 1981 using six different sampling
techniques. Amphibians and reptiles were collected from October 1980 to August
1981. Bird surveys included the following: (1) songbirds for 1 year beginning
October 1980; (2) raptors each month in fall, winter, and spring from 1977 to
1981; (3) upland game birds during the songbird and raptor surveys; and (4)
waterfowl and wading birds monthly. Small mammals were trapped monthly in var-
ious habitats from November 1980 through August 1981. Deer were surveyed along
road margins on and off the site from 1977 through 1980. Data on the abundance
of small game trammals and furbearers were also collected. The results of these
studies-were presented in ER-OL Section 2.2 and in several separate reports
(Candler, 1983).

The primary source of impact of station operation on terrestrial systems is4

cooling tower drift. To monitor for possible impacts of drift on vegetation,
the applicant will use stereo, false color, infrared aerial photographs of the
site. The details of this program will be specified in the Environmental Pro-
tection Plan that will be included as Appendix B of the operating license.

Monitoring of the possible effects of power lines on terrestrial ecology is
not considered necessary.

As discussed in Section 4.3.5 of this statement, during the summer of 1984,
woodstork colonies, bald eagle nests, and red-cockaded woodpeckers were
surveyed by air and on foot in critical areas along the power line routes.
Surveys of power line routes with regard to endangered species are continuing
in several locations.

5.14.2 Aquatic Monitoring

Aquatic monitoring will be determined by the effluent limitations, monitoring
requirements, and biological studies required as conditions of the NPDES permit
(see the draft NPDES in Appendix E).

I
' 5.14.3 Atmospheric Monitoring

The FES-CP did not contain a description of the onsite meteorological measure-
ments program.

|

1

l
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Onsite meteorological measurements at the Vogtle site were initiated in April
;1972. The meteorological. tower used to provide data to support both the CP
: and OL applications is located about 1500 m (5000 feet) south-southwest of the
Unit 1 containment building. Wind speed and direction are measured at the 10-m
(33-foot) and 45.7-m (150-foot) levels, and the vertical temperature gradient
is measured.between the 45.7-m and.10-m levels. Ambient dry bulb and dew point |

temperatures are measured at the 10-m level, and precipitation and solar radia-
tion are measured near the ground. The applicant has performed an analysis of
the overall measurements system accuracies for each parameter, and concluded
that the system accuracies for analog recording are not within the specifica-
tions presented in Regulatory Guide 1.23, '.Onsite Meteorological Programs."'

System accuracies for digital recording appear to comply with the specifica-
tions presented in Regulatory Guide 1.23. The meteorological data provided in
FSAR Section 2.3 have been checked for reasonableness. The results indicate
that the data collected by the meteorological measurements program.are reason-
able compared to other data collected.in the area.

Three years of meteorological data (April 4, 1977 to April 4, 1979 and April 1,
1980 to March 31, 1981) were provided in the FSAR. These data were combined
into joint frequency distributions of wind. speed and wind direction by atmos-
pheric stability for use in the atmospheric dispersion assessment described
in Appendix D of this statement. Data recovery for.the composite data set was
about 92%. Because the periods of missing data were sufficiently random, the
3 year period of record is expected to reasonably reflect diurnal, seasonal,
and annual airflow and stability patterns subject to the final determination
of data quality, as described above.

The applicant will upgrade the meteorological measurements program for use
during plant operation. The upgrade will include installation of a new mete-
orological tower in the vicinity of the tower location described above, and
will include measurements at the 10-m and 60-m (133-foot and 197-foot) levels.
The applicant has indicated that a minimum of 1 year of valid data from the
new measurements program will be available before Unit 1 fuel load. These
data will be reviewed by the staff for quality and consistency when they
become available.
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' Figure 5.19 Estimated early fatality risk with supportive medical treatment

(persons) from severe reactor accidents for nuclear power plants
having plant-specific probabilistic risk assessments (PRAs), '

showing estimated range of uncertainties (see footnotes following
Figure 5.21)
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i specific PRAs, showing estimated range of uncertainties (see
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Notes for Figures 5.13 through 5.21
'

!

'+' Except for Indian Point, Zion, Limerick, Braidwood, Hope Creek, NMP-2,
and WNP-3,. risk analyses for other plants in these figures are based on
WASH-1400 generic source terms and probabilities for severe accidents and
do not include external event analyses. The staff and the applicants
extensively reviewed Indian Point 2 and 3, Zion, Limerick, and Millstone 3,
including externally initiated-accidents. The staff briefly reviewed
Braidwood,-Hope Creek, NMP-2, and WNP-3 to determine plant-specific-
release category probabilities considering internal events only. On the
basis of these reviews, the staff concludes that any or all of the values
could be underestimates or overestimates of the true risks.

1-01 = 1 ' x 10 1-

ft With evacuation within 16 km (10 miles) and relocation from 16 to 40 km
(10 to 25 miles).

aExcluding severe earthquakes and hurricanes.

See Section S.9.4.5(7) for discussion of uncertainties.

o
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Table 5.1 EPA effluent guidelines for the steam
electric generating point source category

i

Effluent Effluent

Waste stream characteristics guidelines, mg/L*

Low volume wastes TSS** 30/100
Oil and grease 15/20

Metal cleaning TSS 30/100
wastes Oil and grease 15/20

Copper, total *** 1.0/1.0
Iron, total *** 1.0/1.0.

Cooling tower blowdown FAC 0.2/0.5
All 126 priority pollutants No oetectable (
added to chemicals added for amountt
cooling tower maintenance
except

Chromium, total *** 0.2/0.2
Zinc *** 1.0/1.0

All discharges pH 6.0 to 9.0
Polychlorinated 0
biphenols
Neither FAC nor TRC may be discharged from any -

unit for more than 2 hours in any 1 day, and
no more than one unit in any plant may discharge
FAC or TRC at any one time unless it is demon-
strated te the NPDES permit issuing authority
that tha units cannot operate at or below this
level of chlorination.
For waste streams from various sc'irces that are
combined for treatment or discharge, the quantity
of each pollutant property attributable to each
controlled waste source shall not exceed the
specified limitation for that waste source.

*In all situations (except for pH), where two numbers are presented (e.g.,
30/100), the first represents an average of daily values over a 30 consecu-
tive-day period, and the second is the maximum concentration for any 1 day.
All numbers are in mg/L unless otherwise noted.

**TSS = to al suspended solids.
***These limits are imposed only if the systems are chemically treated.

tat the permitting authority's discretion, instead of determining compliance
by monitoring, compliance with the limitations for the 126 priority pollut-;-

ants may be determined by engineering calculations that demonstrate that the
regulated pollutants are not detectable (nothing over 10 ppb) in the final'

discharge using the analytical methods in 40 CFR 136.
.

Source: ER-OL Table 5.1-1
,
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;Q JTable.'5 2 Applicant's assessment.of thermal plume characteristics
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w... t

f, :, .| ' > Parameter . Summer value Winter value
; -

iz . Discharge, temperature 33*C (92*F)~ 28.9 C (84*F)

-

River temperature '26 C (79*F) 5*C.(41*F)

AT 7*C (13 F) 23.9 C (43*F)
s,"

4 - ["',' Plume centerline distance 3.6 m (12 ft) 9.8 m (32 ft)
, , -
' Plume width 0.8 m (2.6 ft) 2.0'm (6.4 ft)

Plume volume 1.4 m3 - (50 f t3 ) 7.6'm3 (620'ft3)a
.

f ^' ' Temperature dilution-factor 2.6 8.6

.
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y Table 5.3 Natural draft cooling tower data for Vogtle compared with four other
nuclear plants, per cooling tower- e

X
Beaver Valleyo

U Parametu Vogtle Susquehanna Unit 2 Shearon Harris Grand Gulf

Location Burke Berwick, Shippingport, Bonsal, NC Port Gibson,

County, GA PA PA MS

Drift rate, %
Guaranteed 0.03 0.02 0.013 0.05 0.008

- Expected 0.008 0.002 NA* 0.002 0.008

Circulating water flow 30,569 30,152 32,007 30,404 36,082

rate, L/s (gpm) (484,600) (478,000) (507,400) (482,000) (572,000)

.'
Dissolved solids

.
In makeup, mg/L 60 431 203 70 376

In blowdown, mg/L 240 1640 365 539 1880

Concentration factor 4 3.8 1.8 7. 7 5.0

TDS emission rate,**
kg/yr 14,800 24,900 - 8,300 136,900

Frequency of dominant
wind, % 12 15 11 11 9

Maximum solids <9.5 kg/ 1.7 kg/ 1.7 kg/ha/yr 4.5 kg/ha/yr 2.8 kg/ha/yr
deposition on land ** ha/yr ha/yr (1.5 lb/ (4 lb/ (2.5/lb/

(<8.5 lb/ (1.5 lb/ acre /yr) acre /yr) acre /yr)
acre /yr) acre /yr)

*NA = not available.
** Expected drift rate used in calculations.
Source: ER-OL Table E290.8-1

-
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Table 5.4 Estimated ad valorem taxes attributable to Vogtle,
r thousands of 1984 $*

!

Burke' County Burke County
Year Board of Commissioners Board of Education

1990 $6384.7 $5746.3
1991 $6384.7 $5746.3
1992 $6384.7 $5746.3
1993 $6384.7 $5746.3
1994 $6384.7 $5746.3

* Figures are based on budgeted expenditures for real estate and improvements,
with allowancos for anticipated pollution control expenditures. Estimates
include taxes to be paid by Georgia Power and Oglethorpe Power, plus "in lieu
of tax payments" to be paid by Municipal Electric Authority of Georgia. The
City of Dalton does not pay ad valorem taxes to Burke County. It is assumed
that millage rate will remain constant at 4.50 for the Board of Commissioners
and 5.00 for the Board of Education.

Source: ER-OL Table E310.6-1.

Table 5.5 Estimated local option and use taxes attributable to Vogtle,
thousands of 1984 $*

Burke County City of City of City of
Year Board of Commisioners Midville Sardis Waynesboro

1990 $917.0 $34.6 $60.9 $297.5
1991 $963.2 $36.3 $64.0 $312.5
1992 $1012.2 $38.2 $67.2 $328.4
1993 $1063.3 $40.1 $70.6 $345.0
1994 $1117.2 $42.1 $74.2 $362.5

* Estimates are based on estimated operating and maintenance expenditures.
The local opticn sales and use tax is 1% on all goods delivered into or
used in Burke County; it is payable on materials and supplies, including
nuclear fuels. A nearby county would receive local option tax on supplies
sold to Vogtle if plant personnel picked up the supplies in that county.
Georgia Power is responsible for payment of this tax and is reimbursed
by the co-owners. Figures are gross estimates without any deduction for
vendor's compensation or State of Georgia administrative fees. It is
assumed that the division of total local option tax collected will
continue to be at Burke County, 70.0%; Waynesboro, 22.71%; Sardis, 4.65%;
and Midville, 2.64%.

Source: ER-OL Table E310.6-1
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Table 5.6 Incidence of job-related mortalities :
.

u. .L ov.:n
.

: .

Mortality rates, 7[. . .

f6 Occupational group premature deaths per 105 person years Q,

z. . .y _.

A Underground metal miners * sl300 N.
b Uranium miners * 420 %.

E Smelter workers * 190 % .[
J~ Mining ** 61 . ,;s

' :,, Agriculture, forestry, and fisheries ** 35 .J,

.K Contract construction ** 33
;f Transportation and public utilities ** 24

~ [;p
;R Nuclear plant worker *** 23 j-
f Manufacturing ** 7 .'

7[;b|. ? Wholesale and retail trade ** 6

C Finance, insurance, and real estate ** 3 r,

eC Services ** 3 5.: 1.-

1 Total private sector ** 10 f i. (.

p ;[.
e .

M *The President's Report on Occupational Safety and Health, " Report on a.1
Z Occupational Safety and Health by the U.S. Department of Health, Education, J.s y

,j and Welfare," E. L. Richardson, Secretary, May 1972. { -(
>:n i

.<[**U. S. Bureau of Labor Statistics, " Occupational Injuries and Illness in the 4

3-
Q United States by Industry, 1975," Bulletin 1981, 1978. yjr

.. ,
..

N. ***The nuclear plant workers' risk is equal to the sum of the radiation-related N'
. [[$" I. risk and the nonradiation related risk. The estimated occupational risk
*F associated with the industry-wide average radiation dose of 0.8 rem is about
n[ 11 potential premature deaths per 105 person years due to cancer, based on ) '(

L.. the risk estimators descrioed in the following text. The average non- e c

W% radiation-related risk for seven U.S. electrical utilities over the period 1 G
M 1970-1979 is about 12 actual premature deaths per 10s person years as shown ',;

ed in Figure 5 of the paper by R. Wilson and E. S. Koehl, " Occupational Risks } .s

- f, of Ontario Hydro's Atomic Radiation Workers in Perspective," presented at 3
;g 7 Nuclear Radiation Risks, A Utility-Medical Dialog, sponsored by the Interna- % .$
'd tional Institute of Safety and Health in Washington, D.C., September 22-23, 1*v
"7 1980. (Note that the estimate of 11 radiation-related premature cancer t .-;i.4

h~ deaths describes a potential risk rather than an observed statistic.) | 3.3
'na4,
! 79,T7

~

? _.

N |f
*X

\

n
. .m ,j. g ,.-j

, ;>.9 7-
E...[ '.'A . I- . -

l. g t$;.;. !-

^g g.
. ~.;. &_ ;..
.y. g..

<; :: %
h.( i, E,-

;m .Jt
2, . 4

. .x
-

1. Vogtle DES 5-108 M,
.

m.

.

>.pfv.
. Q. . ' ? .p .; , . , y,y > ; , . . ' ', g g i y ,, , z j... ? q i. ' . s.q , 4_e , . ; -f g , \ ' (-fg - .;

:g ~ y,;:7, 4 ?Y: y.a Q ....f ,[T.>_ A} L j,[ ,. , ;. - .

;. #. ., a c. . ;._ . 3 .:-v.n 3 |?74 y. ,n,. :- % g -v
.



|

I |

|

l l
l

'

Table 5.7 '(Summary Table S-4) Environmental impact of transportation
of fuel and waste to and from one light-water-cooled
nuclear power reactor 1

;
i
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Table 5.8 Preoperational radiological environmental monitoring program

Sample medium and location Frequency Analysis
,

Airborne particulates and Continual sampler Radioiodine
radiciodine operation, with cannister: I-131

collection weeklyIndicator stations
7: Simulator building Particulate

(1.5 miles SE) sampler: gross
10: Meteorological tower beta activity

(1.1 miles SSW) following filter
16: Hancock Landing Road change *; composite

(1.4 miles NNW) (by location) for
ma topic

Nearest comic. unity **
e

35: Girard (6.6 miles SSE)
Control station

36: Waynesboro (15 miles WSW)

Direct radiation Quarterly Gamma dose

Thermoluminescent dosimeters
(see Table 5.9 for locations)

River water Composite over Gamma isotopic
monthly period monthly; composite

Control stations
for tritium

81: River mile 153.1 quarterly
82: River mile 151.2

Indicator stations
83: River mile 150.6
84: River mile 149.5
85: River mile 146.7

Drinking water Monthly Gross beta, I-131,
and gamma isotopicControl station monthly; composite

80: North Augusta Water for tritium
Treatment Plant quarterly

Indicator stations
87: Jasper Water Treatment

Plant (Beaufort, SC)
88: Cherokee Hill Water

Treatment Plant (Port
Wentworth, GA)

Sediment from shoreline Semiannually Gamma isotopic

Control stations
81: River miles 153-154
82: River miles 151-152

Vogtle DES 5-110
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' Table 5'.8 (continued)

. Sample medium and. location Frequency Analysis
~

Indicator station.
84': ~ River ~ miles 148.5-150.5.

iMilk : Biweekly Gamma isotopic
and I-13198: W.':C. Dixon Dairy ***

(9.8 miles SE)-Grass -Monthly Gamma isotopic-

Indicator stations
7: Simulator building

1 (1.5 miles SE)
15: Hancock Landing Road

(1.5 miles NW)
Control station

36: Waynesboro (15-miles WSW)

. Fish' Annually Gamma isotopic on'

' Control station edible portions of
composites of any

81: River miles 153-158- commercial or recrea-
tionally importantIndicator station
species:(e.g.,

85: River miles -144-149.4 Dream or. catfish)
Groundwater Quarterly Gamma isotopic and-

tritium analyses
R:gional confined aquifer

51: Makeup well 1
(0.4 mile N)

'

Local unconfined aquifer
61: Spring water from upper

end of Mallards Pond
(0.8 mile NW)

62: Spring water from bluff
near river mile 156
(1.1 miles E)

63:-Construction well 1
(0.4 mile SW)

Note: To change miles to km, multiply the values shown by 1.609. |
i

* Filters should be analyzed for gross beta 24 hr or more after sampling to ;
'

allow for rafon and thoron daughter decay. If gross beta activity is more
than 10 times the mean of control sample for any medium, gamma isotopic
analysis should be performed on that sample.

**Also considered a control station.
***Another dairy 4.6 miles SE will be regularly sampled.
Source: ER-OL Tables 6.1-1 and 6.1~2

Vogtle DES 5-111
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Table 5.9 Thermoluminescent dosimeter locations
(gamma dose - sampled quarterly)

Distance,. Direction,

Station miles * sector

1 Hancock Landing Road '1.1' _N

2 River bank 0.8 NNE~

3 River bank 0.7 NE

4 River bank 0.8 ENE

5 River bank 1. 2 E

6 Wilson Plant 1.1 ESE

7 Simulator building ~1.5 SE'

8 River Road 1.1 SSE-

9 River Road - 1.1 S.

10 River Road 1.1 SSW

11 River Road 1. 2 SW

12 River Road 1.1 WSW

13 -River Road 1.3 W

14 River Road 1,8 WNW

15. Hancock Landing Road 1.5 NW

.16 Hancock Landing Road 1. 4 . NNW

17 Savannah River Plant - 5.4 N

River Road
18 Savannah River Plant - 5.0 NNE

D Area
19 Savannah' River Plant - 4.6 NE

Road A.13
20 Savannah River Plant - 4.8 ENE

Road A.13.1
21 Savannah River Plant - 5.3 E

Road A.17
22 River bank upstream of 4.2 ESE

Buxton Landing
23 River Road 4.7 SE

24 Chance Road 4.9 SSE

25 Chance Road and Highway 23 5.2 S

26 Highway 23, mi 15.5 4.6 SSW

27 Highway 23, mi 17 4.8 SW

28 Hancock Landing Road 5.0 WSW

29 Claxton-Lively Road 5.0 W

30 Ben Hatcher Road 4.7 WNW

31~ River Road at Allen's 5.0 NW

Church Fork
32 River bank 4.8 NNW

33 Nearby residence 3.3 SE

34 Girard Elementary School 6.3 SSE

35 Girard 6.6 SSE

-36 Waynesboro 15.0 WSW

*To change to km, multiply the values shown by 1.609.
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Table 5.10 ' Activity.of radionuclides in a Vogtle unit'
-reactor core at 3565 MWt

Radioactive inventory
Group /radionuclide ' millions of curies Hal f-life, days-

A; NOBLE' GASES'
Krypton-85 0.62 3,950
Krypton-85m 27' O.183 ,

. Krypton-87- 52 0.0528
Krypton-88 .76 0.117-
Xenon-133 190 5.28
Xenon-135 38 0.384

B. 10 DINES
Iodine-131 95~ '8.05
Iodine-132 130 0.0958-
Iodine-133 190 -0.875
Iodine-134 210 .0.0366
Iodine-135 170 0.280

C. ALKALI METALS
Rubidium-86 0.029 18.7.
Cesium-134 8.4 750
Cesium-136 3.3 - 13. 0 -
Cesium-137 5.' 2 11,000

D. TELLURIUM-ANTIMONY
Tellurium-127 6.6 0.391

. Tellurium-127m 1.2 109
Tellurium-129 35 0.048
Tellurium-129m. 5.9 34.0
Tellurium-131m- 14 1.25
Tellurium-132 -130 3.25-

Antimony-127 6.8 3.88
,
' Antimony-129 37 0.179

E. ALKALINE EARTHS
Strontium-89 100 ~52.1
Strontium.-90 4.1 11,030
Strontium-91 120 0.403
Barium-140 180 12.8

F. COBALT AND NOBLE METALS
Cobalt-58 0.87 71.0
Cobalt-60 0.32 1,920
Molybdenum-99 180 2.8,

Technetium-99m 160 0.25
Ruthenium-103- 120 39.5
Ruthenium-105 80 0.185
Ruthenium-106 28 366

.

Rhodium-105 55 1.50

- Vogtle DES 5-113
L

. _ . . .



_,

'

-
.

'

Table 5.10 (Continued)

Radicactive inventory,
Group /radionuclide millions of curies Half-life, days

G; . RARE EARTHS, REFRACTORY
OXIDES-AND TRANSURANICS |

Yttrium-90 4.3 2.67- ,

Yttrium-91. 130 59.0 |
Zirconium-95 170 65.2 |

Zirconium-97 170- 0.71'

-Niobium-95 170 35.0
Lanthanum-140. 180 1.67-
Cerium-141 170 32.3
Cerium-143 140 1.38
Cerium-144- 95 284
Praseodynium-143 140 13.7
Neodym'ium-147 67 11.1
Neptunium-239 1800 2.35
Plutonium-238 0.063 32,500
Plutonium-239 0.023 8.9 x 108-
Plutonium-240 0.023 2.4 x 108
Plutonium-241 3.8 5,350
Americium-241 0.0019 1.5 x 105
Curium-242 0.56 163
Curium-244_ 0.026 6,630

Note: The above grouping of radionuclides corresponds to that in Table 5.12.

Table 5.11 Approximate 2-hour radiation doses from
,

| design-basis accidents at the exclusion
area boundary, using realistic assumptions

Dose (rems) at 1097 m*
Thyroid Whole body

Infrequent Accidents
Steam generator tube
rupture ** 0.0018 0.0018

Fuel handling accident 0.0086 0.000022
.

Limiting Faults
Control rod ejection 0.314 0.00123
Large-break LOCA 1.34 0.0073

. * Plant exclusion area boundary distance
**See NUREG-0651 for descriptions of three steam

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

Source: ER-OL Table 7.1-2
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Table 5.12 Summary of atmospheric releases in hypothetical accident
~

-sequences in a PWR (rebaselined) as used for Vogtle*

JAccident
s:quence, Prob- Release Dura- Fraction of Core Inventory Release ***
s:quence ability time, tion,

.

group ** per r y hours hours Xe-Kr I Cs-Rb Te-Sb Ba-Sr Rut Latt

Event V 1.0(-6)# l'. 0 1. 0 1.0 0.64 0.82 0.41 0.1 0.04 0.006

TMLB' 2.0(-5) 2.5 0.5 0.5 0.31 0.39 0.15 0.04 0.02 0.002

PWR.3' 3.0(-6) 5.0 1. 5 0.8 0.2 0.2 0.3 0.02 0.03 0.003
s

PWR 7 8.0(-5) 10.0 10.0 6(-3) 2(-5) 1(-5) 2(-5) 1(-6) 1(-6) 2(-7)

*See Section 5.9.2.4 for a discussion of uncertainties in risk estimates.
**See Appendix D for a description of accident sequences and' release categories.

*** Background on the isotope groups and release mechanisms is in NUREG-75/014,
Appendix VII.

tIncludes Ru,.Rh, Co, Mo, Tc.

TtIncludes Y, La, Zr, Nb, Ce, Pr, Nd, Np, Pu, Am, Cm.
# Exponential notation: 1.0(-6) = 10 8

Table 5.13 Summary of environmental impacts and probabilities

Early
Persons Persons fatalities
exposed exposed (persons) Population Cost of
over over. with sup- exposure, Latent offsite

Probability 200 rems 25 rems portive millions of cancer mitigating
of impact (bone (whole medical person-rems, fatalities, actions,
per r y marrow) body) treatment 80 km.' total 80 km/ total $ millions

10 4 0 0 0 0/0.001 0/0 0.3

10 5 0 3,700 0 0.8/13 95/960 640

5 x 10 6 6 8,900 0 2/21 17/1700 990

10 6 29 54,000 11 7/38 1000/2900 1900

10 7 1900 98,000 93 13/52 1700/5000 3900

10 8 20,000 200,000 250 20/69 2900/5900 5000

Related
figure 5.5 5.5 5.7 5.6 5.8 5.9

|
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Table-5.14 Average values of environmental risks.due'to j

accidents, per. reactor yean-

'

Environmental risk Average value

Population exposure-

Person-rems within 80 km_ 35
Total person-rems -310

Early fatalities 0.00001
Early injuries 0.0004
Latent cancer, fatalities

-All organs excluding-thyroid . 0.02
1 Thyroid only i 0.004

Ccst of protective actions and
decontamination $16,000*

*1980 dollars.

Table 5.15 Annual average wind direction
probabilities for the Vogtle
site based on data for the
year April 1977 to April 1978

Wind blowing Probability
toward the (fraction of
direction the year)

N 0.06
NNE 0.07
NE 0.08
ENE 0.08
E 0.09
ESE 0.08
SE 0.07
SSE 0.04
S 0.04
SSW 0.05
SW 0.08
WSW 0.06
W 0.05
WNW 0.05
NW 0.05
NNW 0.05

Total 1.00

Vogtle DES 5-116
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:f Table 5.16. Regional' economic impacts of output and employment
e
m

* Direct losses, 1980 $ millions Total Loss in'g losses, employment Expected loss,
,

m Release Wind Nonagri- Agricul- ' Indirect. losses, 1980 $ annualized - in, output per
cagetories* direction cultural tural 1980 $ millions millions jobs. r y,;1980 $ ,

.;

Maximum losses
_

1 NW 516 190 87 793 42000: .42
2 NW 516 190 87 -793 42000; 833.
3 NW 395 35 53 - 483 26000 -76
4 . Sh ' 0 ~2 0 2 <1000 11'

Minimum losses

1 E 4 16 2 - 22 -1000 2
2 E 4 16 2. - 22 1000 '44
3 E 0 8 1- 9 <1000 3

7 4 14 direc- 0 0 0 0 -0- 0~
: [ tions

%

Expected losses per r y.

1 All 107- 87 24 - 218 <1 **

2 All 2147 1732 475 4354: <1
3 All 130- 94 28 252 <1'
4 All 0 16 2 18 <1

All All 2384 1929 529 4842- <0.3

* Release categories include:'

1. Event V
2. TMLB'
3. PWR 3.
4. PWR 7

**Not applicable; the expected loss is already expressed'in the " Total" column for this portion of.
the table.

Source: Bureau of Economic Analysis, U.S. Department of. Commerce with assumptions' supplied by.the.U.S.
Nuclear Regulatory Commission. '

,
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Table 5.17 (Summary Table S-3) Uranium-fuel-cycle environmental datal
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Table 5.18 Summary of noise assessment: ambient versus ]
predicted operational noise levels of Vogtle
cooling towers

Assumed Predicted Difference
ambient operational in noise Modified

fnoise level, noise level, level,. CNR
2

Receptor dBA dBA dBA1 rating q

1 27 29 +2 C

2 32 33 +1 C i

3 25 33 +8 C

4 24 33 +9 C

5 25 36 +11 D

6 28 40 +12 E -

11 34 35 +1 C
'

2 Positive values indicate an increase in noise level during
operation over ambient level.

2CNR = Composite Noise Rating; see Figure 5.23 for definition
of alphabetic raticgs.

. . . .

,

..
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6 EVALUATION OF THE FR0 POSED ACTION

6.1 Unavoidable Adverse Impacts

The staff has reassessed the physical, social, b'iological, and economic impacts
that can'be attributed to the operation of the Vogtle Electric' Generating
' Plant, Units 1 and 2. These impacts are summa: *- .d in Table 6.1.

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

~

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

(2) The applicant will implement the environmental monitoring programs out-
lined in Section 5 of this statement, as modified and approved by the
staff, and implemented in the Environmental Protection Plan and. Technical
Specifications'that will be incorporated in the operating license.

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

6.2 Irreversible and Irretrievable Commitment of Resources

Changes in the staff's assessment of irreversible * and irretrievable * commitments
of resources since the FES-CP was issued are primarily associated with the
reduction from four units to two units, as well as those associated with other
design changes. Impacts upon biotic resources as a result of the permanent
alteration of habitat (FES-CP Section 10.3.2) are less significant than antic-
ipated for terrestrial resources (Section 4.3.4.1) because of the reduction
(of about 50%) in acreage for transmission lines. The impacts also are less
for aquatic resources (Section 5.5.2) because of design changes in the intake
and discharge structures (Section 4.2.4) and waste management systems (Sec-
tions 4.2.5 and 4.2.6). The quantities of (1) materials consumed by construc-
tion or to be contaminated during operation, (2) surface water and groundwater

,

*" Irreversible" applies to environmenta! resources and concerns commitments
of the environment that cannot be altered at some later time to restore the
present order of environmental resources. " Irretrievable" applies to

material resources and concerns commitments of materials that, when used,
cannot by practical means be recycled or restored for other use.
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-to;be.used during operation,'and'(3) uranium to be consumed as fuel'(FES-CP
Section 10.3.3) are less for-two units.than for'four. ,The number of uses of .:

-

land |on the plantisite and the amount of land to be used (Section 4.2.2)_have _I

increased since the CP. stage, but the disturbing of-the additionalJacreage
~

|:

is primarily.of a temporary nature.

. 6.3 LRelationship Between Short-Term Use and~Long-Term Productivity-
~

( The principal change in this section'since the CP stage (FES-CP'Section 30.2)
i is' associated-with the reduction from'four to'two; units,.with the associated-

'

reduction in power.. production. -Uses adverse to productivity |(FES-CP Sec-|
tion 10.2.3)--such.as-land and water usage--have generally improved, as dis-t

i
~

cussed in Section 6.2. Section 6.4 below provides a benefit-cost summary for -
' the two-unit Vogtle. facility.' The staff's conclusion in FES-CP Section 10.2.1--

; -that the-cost to future generations will be offset ~by those products of the
economic'activityEgenerated by the electricity made-available by Vogtle--that
have.long-lastingivalue:or enhanceifuture productivities~--remains. valid.

.

, - 6.4 LBenefit-Cost' Summary

- 6.4.1-Benefits
'

,

A major' benefit to'be derived _from the operation of Vogtle~ units is the lower-
' production.' cost for approximately 11-billion kWh of baseload electrical _ energy

that will be produced annually. (This projection assumes that both units will.

operate at an annual average capacity factor of 55%.)_ Production costs avoided,

' on approximately_.11 billion kWh of electrical energy will be 41.5 mills per
~

kWh (ER-OL Table 8.-1-7) resulting in a total annual avoided cost on existing
generation.of $450 million'(constant 1987 dollars).

The addition of the plant.will also improve the applicant's ability to supply
system load requirements by contributing 2250 MW of capacity'to the Southern
Company's system.'

6.4.2 Economic Costs
,

The economic costs associated with station operation include fuel costs and
operation and maintenance costs, which are expected to average'14 mills and
7.5 mills per kWh, respectively. These values are based on ER-OL Table 8.-1-6,
- in'1987 dollars, but were adjusted by the NRC staff for a 55% capacity _ factor'

rather than applic' ant's estimate of 59% capacity factor. Total annual produc-
| tion costs for 11. billion kWh per year produced by the nuclear units would be

approximately $237 million in constant 1987 dollars.
|,

The applicant's estimate of the. decommissioning costs for each of the Vogtle
units is $50 million (1980 dollars, ER-OL Section 8.2.1.3).

;

6.4.3 Socioeconomic Costs-
1 .

No significant socioeconomic costs are expected from eithr.r the operation of
the facility or from the_ number of facility personnel and their families ,

- living in the area. The socioeconomic impacts of a severe accident could be-,.

large; however, the probability of such an accident is small.

Vogtle DES 6-2
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6.'S Conclusion
,

~ 's a result of its analysis and review of_ potential' environmental', technical,
'

and social ~ impacts,_-{the staff cor.cludes' that the Vogtle Electric Generating
_

Plant'.can.be' operated with minimal environmental impact.'

f

1

,

T
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Table 6.1 Benefit-cost summary for Vogtle Units 1 and 2

Primary impact and effect I

on' population or resources Quantity (Section)* -Impact ** f

BENEFITS
- I

Capacity

Additional generating capacity. 2250 MWe Large

Economic

Reduction in existing. 11 billion.kWh/yr. . Moderate
system production costs @ 41.5 mills /kWh or

$450 million/yr***

COSTS

Economic

Fuel 14.0 mills /kWh*** Small
Operation and maintenance 7.5 mills /kWh*** Moderate
Total- $237 million/yr*** Moderate

Decommissioning $ 50 million/ unit Small-
moderate

Environmental

Damages suffered by other water users
Surface water consumption (Section 5.3.1) Small'
Surface water contamination (Section 5.3.2) Small
Groundwater consumption (Section 5.3.1.2) Small
Groundwater contamination (Section 5.3.1) None>

Damage to aquatic resources

Impingement and entrainment (Sections 5.5.2.3 and Small
,

5.5.2.4)
Thermal effects (Section 5.5.2.2) Small
Chemical discharges (Section 5.5.2.1) Small

Damage to terrestrial resources
Cooling tower operation (Section 5.5.1.1) Small
Transmission line maintenance (Section 5.5.1.2) Small

Damage to air quality (Section 5.4) Small
,

* Sea footnotes at end of' table.

,
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Table 6.1 (Continued)

Primary impact and effect
on population or resources Quantity (Section)* Impact **

Adverse socioeconomic impacts

Loss of historic or archeological
resources - -(Section 5.7) None

.

Increased demand on public
facilities and services (Section 5.8) Small

Increased demands on private
facilities and services (Section 5.8) Small

Noise (Section 5.12) None

Adverse radiological effects
Routine operation (Section 5.9.3) Small
Postulated accidents- (Section 5.9.4) tt
Uranium-fuel cycle (Section 5.10) Small

*Where a particular unit of measure for a benefit / cost category has not
been specified in this statement or where an estimate of the magnitude
of the benefit / cost under consideration has not been made, the reader is
directed to the appropriate section(s) of this report for further
information.

**A subjective measure of costs and benefits is assigned by reviewers where
quantification is not possible: "Small" = impacts that, in the reviewer's
judgment, are of such minor nature, based on currently available information,
that they do not warrant detailed investigation or consideration of miti-
gative actions; " Moderate" = impacts that, in the reviewer's judgment, are
likely to be clearly evident (mitigation alternatives are usually con-
sidered for moderate impacts); "Large" = impacts that, in the reviewer's
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.

***1987 dollars. The net reduced generating cost is the difference between
$450 million/yr and $237 million/yr, which is $213 million/yr for both units.

t1980 dollars.
ttImpacts of an accident could possibly be large, although the risk of an

accident is small,

l'
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The following NRC staff members and consultants were principal contributors to
,

this environmental statenent: -

[ NRC Staff
5
-

Darl S. Hood Senior Project Manager; 8.S. (Nuclear Engineer-
ing), 1962; 22 years nuclear experience

: Francis M. Akstulewicz, Jr. Nuclear Engineer; 8.S. (Nuclear Engineering),
s 1974; 10 years experience
2
-

Charles W. Billups Aquatic Scientist; Ph.D. (Marine Science), -

-

1974; Aquatic / Fishery Resources, Aquatic
Ecology; 14 years experience

Alvin R. Brauner Site Analyst; B.S. (Electrical Engineering),
t 1950; Siting Analysis; 34 years nuclear ~

. exL rience

t Louis K. Bykoski Regional Environmental Economist; Ph.D.~

(Economics), 1965; 19 years experience
t
- Sarah M. Davis Reliability and Risk Analyst; B.A. (Mathematics
. and Economics), 1977; Reliability and Risk - -

_

E Assessments; 7 years experience
w

James E. Fairobent Meteorologist; M.S. (Meteorology), 1972;
11 years experience

F
-

E. Nick Fields Electrical Engineer; B.S. (Electrical
L

Engineering), 1969; Siting Analysis; 15 years
experience

-

Germain E. LaRoche Senior Land Use Analyst; Terrestrial Resources /
Transmission Systems; Ph.D. (Botany-Ecology), ',

9 1969; Terrestrial Ecology; 27 years experiencem

7 John C. Lehr Se.iior Environmental Engineer; M.S. (Environ-
i

k mental Engineering) 1972; Water Quality;
13 years experience

-

-

Charles R. Nichols Senior Nuclear Engineer; Ph.D. (Chemical
= Engineering), 1965; Chemical / Nuclear "

"

Engineering; 25 years experience
o
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Brian Richter Cost-Benefit Economist; M.A. (Economics) 1970;
Socioeconomics, 14 years experience.

.

Robert B. Samworth Leader, Environmenti Engineering Section;
Ph.D. (Environmental Engineering), 1968;
Water Quality and Pollution Control;
17 years experience

Gary B. Staley Hydraulic Engineer; B.S.-(Civil Engineering),
1960; Hydraulic Engineering; 23 years
experience

Jerry T. Swift Health Physicist; Ph.D. (Nuclear Engineering),
1971; 18 years experience

Edward F. Williams, Jr. Emergency Preparedness Analyst;|B.A.
(Biochemistry), 1956; 28 years nuclear
experience

Consultants

Clement L. Counts III University of Delaware; Marine Scientist;
Ph.D. (Marine Studies-Zoology), 1983; Asiatic
Clam Biofouling; 9 years experience.

Roger L. Kroodsma Oak Ridge National Laboratory; Terrestrial
Ecologist; Ph.D. (Zoology), 1980; Land Use and
Terrestrial Ecology; 14 years experience.

Anthony J. Policastro Argonne National Laboratory; Noise Analyst;
Ph.D. (Civil Engineering), 1970; Applied
Mathematics; 13 years experience.

Andrea Sjoreen Oak Ridge National Laboratory, M.S.
(Geophysics), 1977; Computer Analyst.

Virginia R. Tolbert Oak Ridge National Laboratory; Aquatic
Ecologist; Ph.D. (Ecology), 1978; Ecology;
5 years experience.
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'8 AGENCIES, ORGANIZATIONS, AND PERSONS TO WHOM COPIES OF THIS ENVIRONMENTAL
STATEMENT ARE BEING SENT

: Advisory Council on Historic Preservation

Federal Emergency Nanagement Administration i

U.S. Environmental Protection Agercy

U.S. Department of Agr culturei

U.S.' Department of the Army.

U.S. Department of Commerce

U.S. Department of. Energy

U.S. Department of Health and Human Services
,

U.S. Department of Housing and Urban Development

U.S. Department of the Interior

U.S. Department of Transportation

Attorney General, the State of Georgia

Central Savannah River Area Planning and Development. Commission

County Commission, Burke County Georgia

Office of Planning and Budget, the State of Georgia

South Carolina Commissioner for Envircnmental Health and Safety
,

' South Carolina State Clearinghouse
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APPENDIX B

NEPA POPULATION-DOSE ASSESSMENT

Population-dose commitments are calculated for all individuals living within
80 km (50 miles) of the Vogtle facility, employing the same dose calculation
models used for individual doses (see RG 1.109, Revision 1), for the purpose of
meeting the "as low as reasonably achievable" (ALARA) requirements of 10 CFR 50,
Appendix 1. In addition, dose commitments to the population residing beyond 7
the 80-km region, associated with the export of food crops produced within the
80-km region and with the atmospheric and 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 Atmosphere

Effluent nuclides in this category deposit onto the ground as the effluent
moves downwind; thus the concentration of these nuclides remaining in the plume
is continuously being reduced. Within 80 km of the facility, the deposition .

model in RG 1.111, Revision 1, is used in conjunction with the dose models ~.i ''

RG 1.109, Revision 1. Site-specific data concerning production and consumption
of foods within 80 km of the reactor are used. For estimates of population
doses beyond 80 km, it is assumed that excess food not consumed within the 80-km ~

area would be consumed by the population beyond 80 km. It is further assumed
that none, or very few, of the particulates released from the facility will be
transported beyond the 80-km distance; thus, they will make no significant .a

contribution to the population dose outside the 80-km region, except by export Gj~
of food crops. Er

. y

2. Noble Gases, Carbon-14, and Tritium Released to the Atmosphere

For locations within 80 km of the reactor facility, exposures to these effluents
are calculated with a constant mean wind-direction model according to the guid-
ance provided in RG 1.111, Revision 1, and the dose models described in RG 1.109,
Revision 1. For estimating the dose commitment from these radionuclides to the 3
population of the United States residing beyond the 80-km region, two dispersion E?P
regimes are considered. These are referred to as the first pass-dispersion
regime and the world-wide-dispersion regime. The model for the first pass- p
dispersion regime estimates the dose commitment to the population from the ~

radioactive plume as it leaves the facility and drifts across the continental
United States toward the northeastern corner of the United States. The model
for the world-wide-dispersion regime estimates the dose commitment to the popu-
lation of the United States after the released radionuclides mix uniformly in
the world's atmosphere or oceans.

Vogtle DES 1 Appendix B
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E (a) First-Pass Dispersion I
t

For estimating the dose commitment to the population of the United States resi-

[ ding beyond the 8d-km region as a result of the first pass of radioactive pol-
~

~C lutants, it is assumed that the pollutants disperse in the lateral and vertical -

.

f directions a long the plume path. The direction of movement of the plume is
assumed to be from the facility toward the northeast corner of the United States.

.

e

The exten+ of vertical dispersion is assumed to be limited by the ground plane
and the 3 table atmospheric layer aloft, the height of which determines the mix-

,
- ing depth. The shape of such a plume geometry can be visualized as a right
r cylindrical wedge whose height is equal to the mixing depth. Under the assump- ..

tion of constant population density, the population dose associated with such a -
g

plume gccmetry is independent of the extent of lateral dispersion, and is cnly
*dependent upon the mixing depth and other nongeometrical related factors (NUREG-

0597). The mixing deoth is estimated to be 1000 m (0.6 mile), 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 (7 ft/s).

The total-body population-dose comm. ant from the first pass of radioactive = - 7:
- effluents is dJC principally to external exposure from gamma-emitting noble ;;j

gases, and to int 3rna i exposure f rom inhalation of air containing tritium and t

from ingestion of food containing carbon-14 and tritium. 2

3 (b) World-Wide Dispersion
_J_

For estimating the dose commitment to the U.S. population after the first pass,
world wide dispersion is assumed. Nondepositing radionuclides with half-lives j
greater than 1 year are considered. Noble gases ano carbon-14 are assumed to

3mix uniformly in the world's atmosphere (3.8 x 1013 m ), and radioactive decay
,_

is taken into consideration. The world wide-dispersion model estimates the ' - . (
activity of each nuclide at the end of a 20 year release period (midpoint of
reactor life) and estimates the annual population-dose commitment at that time,
taking into consideration radioactive decay and physical removal mechanisms , 1

(for example, carbon-14 is gradually removed to the world's oceans). The total-
body population-dose commitment from the noble gases is due mainly to external c

4exposure f rom gamma-emi tting nuclides, whereas f rom carbon-14 it is due mainly
to internal exposure from ingestion of food containing carbon 14.

._

The population-dose commitment as a result of tritium releases is estimated in
a manner similar to that for carbon-14, except that after the first pass, all
the tritium is assumed to be immediateiy distributed in the world's circulating I

water volume (2.7 x 1016 m3) including the top 75 m of the seas and oceans, as -

j
- well as the rivers and atmospheric moisture. The concentration of tritium in '

,,
the world's circulating water is estimated at the time after 20 years of re-

'

leases have occurred, taking into consideration radioactive decay; t;_ popula- .g jk
tion-dose commitment estimates are based on the incremental concentration at
that time The total-body population-dose comnitment from tritium is due mainly
to internal exposure from the consumption of fooa.

3. Liquid Effluents
1

Population-dose commitments due to effluents in the receiving water within
80 km of the f acility are calculated as described in RG 1.109, Revision 1. It

is assumed that no depletion by sedimentation of the nuclides present in the
=

-
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receiving water occurs within 80 km. It also is assumed that aquatic biota -

concentrate radioactivity in the same manner as was assumed for the ALARA evalu-
_

ation for the maximally exposed individual. However, food-consumption values 4
jappropriate for the average, rather than the maximally exposed, individual are
-

used. It is further assumed that all the sport and commercial fish and shell-
fish caught within the 80-km area are eaten by the populatior of the United E

-

States. @

Beyond 80 km, it is assumed that all the liquid effluent nuclides except tri-
-tium have deposited on the sediments so that they make no further contribution

to population exposures. The tritium is assumed to mix uniformly in the world's E
circulating water volume and to result in an exposure to the population of the 1
United States in the same manner as discussed for tritium in gaseous effluents.

4. References E
i

- U.S. Nuclear Regulatory Commission, NUREG-0597, K. F. Eckerman, et al., " User's ]Guide to GASPAR Code," June 1980. -

3
-- , RG 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, s!
Appendix I," Revision 1, October 1977. j

-- , RG 1.111, " Methods for Estimating Atmospheric Transport and Dispersion of
Gaseous Effluents in Routine Releases from Light-Water-Reactors," Revision 1, 2
July 1977. ]
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APPENDIX C

IMPACTS OF THE URANIUM FUEL CYCLE

.

The following assessment of the environmental impacts of the uranium fuel cycle
supporting a light water reactor (LWR) as related to the operation of the pro-
posed project is based on the values given in Table S-3 of Title 10 of the Code
of Federal Regulations, Part 51 (10 CFR 51) (see Section 5.10 of the main body
of this report) and the staff's estimates of radon-222 and technetium-99 releases.
For the sake of consistency, the analysis of fuel-cycle impacts has been cast
in terms of a model 1000-MWe LWR operating at an annual capacity factor of 80%.
In the following review and evaluation of the environmental impacts of the fuel
cycle, the staff's analysis and conclusions would not be altered if the analy-
sis were to be based on the net electrical power output of each of the two
units of the Vogtle plant.

1. Land 05e

The total annual land requirement for the fuel cycle supporting a model 1000-MWev

2LWR is about 460,000 m (113 acres). Approximately 53,000 m2 (13 acres) per
2year are permanently committed land, and 405,000 m (100 acres) per year are

temporarily committed. (A " temporary" land commitment is a commitment for the
life of the specific fuel-cycle plant, such as a mill, enrichment plant, or
succeeding plants. On abandonment or decommissioning, such land can be used,

for any purpose. " Permanent" commitments represent land that may not be re-
leased for use after plant shutdown and/or decommissioning.) Of the 405,000 m2

. f per year of temporarily committed land, 320.000 m2 are undisturbed and 90,000 m 2

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 repre-

. sent a significant impact.

' 2. Water Use

The principal water-use requirement for the fuel cycle supporting a model
1000-MWe LWR is that required to remove waste heat from the power stations sup-
plying electrical energy to the enrichment step of this cycle. Of the total

6 3 aannual requirement of 43 x 10 m (11.4 x 109 gal), about 42 x 106 m are
required for this putpose, assuming that these plants use once-through c,oling.
Other water uses involve the discharge to air (for example, evaporation losses

6 3in process cooling) of about 0.6 x 10 m (16 x 107 gal) per year and water
discharged to the ground (for example, mine drainage) of about 0.5 x 10 m6 a

per year.

On a thermal effluent basis, annual discharges f rom the nuclear f uel cycle are
about 4% of those from the model 1000-MWe LWR using once-through cooling. The

*A coal-tired plant of 1000-MWe capacity using strip-mined coal requires the
2disturbance of about 810,000 m (200 acres) per year for fuel alone.

Vogtle DES 1 Appendix C
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m per year is about'2% of that from the' |consumptive water use of 0.6 x 106 3
:, '

L model 1000-MWe LWR using cooling tcwers. The maximum consumptive water.use-
(assuming;that all plants supplying electrical 1 energy to the nuclear fuel cycle ;

. 'used cooling towers) would be about 6% of the model 1000-MWe LWR using cooling-
towers. Under_this condition, thermal effluents would be negligible. The

- staff _ finds that these combinations of.thermalLloadings and water consumption
- are acceptable relative to the water use and thermal discharges of the proposed
. project.'

3. Fossil Fuel' Consumption

Electrical energy and process. heat are required during various. phases of the
- fuel-cycle process. -The electrical energy is~usually produced by the combus-
tion of fossil. fuel at conventional power plants. Electrical energy associated
with the fuel cycle represents about 5%'of.the annual' electrical power produc-
- tion of_the model 1000-MWe LWR. Process heat is_primarily generated by the
combustion of natural gas. This gas-consumption, if used to generate electric-
ity, would be less than 0.3% of the electrical output from the model plant.
The staff finds that the direct and indirect consumptions of electrical energy
for fuel-cycle. operations are small and acceptable relative to the net power.
production of the p_roposed project.

4. Chemical Effluents-

The quantities of chemical, gaseous, and particulate effluents associated with
fuel-cycle processes are given in Table S-3. The principal species are sulfur
oxides, nitrogen oxides, and particulates. On the basis of data in a Council
on Environmental Quality report (CEQ, 1976), the staff finds that these emis-

.

sions constitute an extremely small additional atmospheric loading in compar-
ison with the same emissions from the stationary fuel-combustion and transpor-
tation sectors in the United States; that is, about 0.02% of the annual national
releases for each of these species. The staff believes that such small increases
in releases of these pollutants are acceptable.

Liquid chemical effluents produced in fuel cycle processes are related to fuel-
enrichment, -fabrication, and -reprocessing operations and may be released to
receiving waters. These effluents are usually present in dilute concentrations
so tb't only small amounts of dilution water are required to reach levels of
concentration that are within established. standards. The flow of dilution wa-
ter required for specific constituents is specified in Table S-3. Additionally,

all liquid discharges into the navigable waters of the United States; from
plants associated with the fuel-cycle operations will be subject to require-
ments and limitations set forth in the National Pollutant Discharge Elimination
System (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 sig-
nificant impact on the environment.

5. ' Radioactive Effluents

Radioactive effluents estimated to be released to the environment from re-
processing 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 for 1 year of operation of the model 1000-MWe LWR the 100 year

Vogtle DES 2 Appendix C
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environmental dose commitment * to the population of the United States from the
LWR-supporting fuel cycle. Dose commitments are provided in this section for
exposure to four categories of radioactive releases: (1) airborne effluents
that are quantified in Table S-3 (that is, all radionuclides except radon-222
and technetium-99); (2) liquid effluents that are quantified in Table S-3 (that
is, all radionuclides except technetium-99); (3) the staff's estimates of radon-
222 releases; and (4) the staff's estimate of technetium-99 releases. Dcse
commitments from the first two categories are also described in a proposed ex-
planatory narrative for Table 5 3, which was published in the Federal Register
on March 4, 1981 (46 FR 15154-15175).

Airborne Effluents

Population dose estimates for exposure to airborne effluents are based on the
annual releases listed in Table S-3, using an environmental dose commitment
(EDC) time of 100 years.* The computational code used for these estimates is
the RABGAD code originally developed for use in the " Generic Environmental
Impact Statement on the Use of Mixed 0xide Fuel in Light-Water-Cooled Nuclear
Power Plants" (GESMO) (NUREG-0002, Chapter IV, Section J, Appendix A). Two
generic sites are postulated for the points of release of the airborne efflu-
ents: (1) a site in the midwestern United States for releases from a fuel
reprocessing plant and other facilities, and (2) a site ia the western United
States for releases from milling and a geological repository.

The following environmental pathways were considered in estimating doses:
(1) inhalation and submersion in the plume during its initial passage; (2) in-
gestion of food; (3) external exposure from radionuclides deposited on soil;
and (4) atmospheric resuspension of radionuclides deposited on soil. Radio-
nuclides released to the atmosphere from the midwestern site are assumed to be
transported with a mean wind speed of 2 m/sec over a 2413-km (1500-mile)** path-
way from the midwestern United States to the northeast corner of the United

- States, and deposited on vegetation (deposition velocity of 1.0 cm/sec) with
subsequent uptake by milk and meat producing animals. No removal mechanisms
are assu7ed during the first 100 years, except normal weathering from crops to
soil (weathering half-life of 13 days). Doses from exposure ;o carbon-14 were
estimated using the GESMO model to estimate the dose to the population of the
United States f rom the initial passage of carbon-14 before it mixed in the
world's carbon pool. The model developed by Killough (1977) was used to esti-

7 mate doses from exposure to carbon-14 after it mixed in the world's carbon pool.
-

In a similar manner, radionuclides released from the western site were assumed !
to be transported over a 3218- km (2000-mile) pathway to the northeast corner

_ of the United States. The agricultural characteristics that were used in com-

puting doses from exposure to airborne effluents from the two generic sites are
described in GESMO (NUREG-0002, page IV J( A)-19). To allow for an increase in
population, the population densities used in this analysis were 50% greater
than the values used in GESMO (NUREG-0002, page IV J( A)- 19 ) .

-
*The 100 year environmental dose commitment is the integrated population dose
for 100 years; that is, it represents the sum of the annual population doses
for a total of 100 yea's.

**Here and elsewhere in this narrative, insigniticant digits are retained for '

purposes of internal consistency in the mode!

'
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' Liquid Effluents-

" Population dose estimates for exposure to-liquid effluents are based on.the
annual -releases listed in Table S-3 and.the hydrological model- described .in ;

GESMO (NUREG-0002, pages IV J(A)-20, -21, and -22). The following environ- j
~

mental pathways were considered in estimating doses: .'(1) ingestion of water
'

- and ~ fish;- (2) ingestion of food (vegetation, milk, and beef) that-had been
~t oduced:through-irrigation;-and (3) exposure from~ shoreline, swimming, and
. boating activities.

It is estimated from these calculations .that the overall total-body dose com =
mitment to the population of the_ United States from exposure to' gaseous re-
leases from the fuel cycle (excluding reactor releases and the dose commitment
due to radon-222 and technetium-99) would be approximately 450 person-rems to
the total body for each year of operation of the model 1000-MWe LWR -(reference-
reactor year, or RRY). Based on Table S-3 values, the-additional: total-body
dose commitments'to the population of the United States from' radioactive liquid
effluents (excluding technetium-99) as a result of all fuel-cycle operations
other than reactor operation would be about 100 person-rems per year of opera-
tion. Thus, the estimated 100 year environmental dose commitment to the popu-
lation of the United States from radioactive gaseous and liquid releases due to
these portions'of the fuel cycle-is about 550 person-rems to the total body
(whole body) per RRY.

Because there are higher dose commitments to certain organs (for example, lung,
bone, and thyroid) than to the total body, the total risk of radiogenic cancer
is not addressed by the total body dose commitment alone. Using risk estimators
of 135, 6.9, 22, and 13.4 cancer deaths per million person-rems for total-body,
bone, lung, and thyroid exposures, respectively, it is possible to estimate the
' total body risk equivalent dose for certain organs (NUREG-0002, Chapter IV,
Section J, Appendix B). The sum of the total body risk equivalent dose from

_

those organs was estimated to be about 100 person rems. When this value is
added to the value of 550 person-rems shown in the previous paragraph, the total
100 year environmental dose commitment would be about 650 person-rems (total
body risk equivalent dose) per RRY. (Section 5.9.3.1.1 describes the health
effects models in more detail.)

Radon-222

At this time the quantitites of radon-222 and technetium-99 releases are not
listed in Table S-3. Principal radon releases occur during mining and milling
operations and as emissions.from mill tailings, whereas principal technetium-99
releases occur from gaseous diffusion enrichment facilities. The staff has
determined that radon-222 releases per RRY from these operations are as given
in Table C-1. The staff has calculated population-dose commitments for these
sources of radon-222 using the RABGAD computer code described in Volume 3 of
NUREG-0002 (Chapter IV, Section J, Appendix A). The results of these calcula-
tions for mining.and milling activities prior to tailings stabilization are
listed in Table C-2.

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 af ter completion of
active mining, underground mines will be sealed, returning releases of radon-222

Vogtle DES 4 Appendix C
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to background levels. For purposes of providing an upper bound impact assess-
ment, the staff has assumed that open pit mines will be unreclaimed and has
calculated that if all ore were produced from open pit mines, releases from
them would be 110 Ci per RRY. However, because t he distribution of uranium ore
reserves available by conventional mining methods is 66% underground and 34%
open pit (Department of Energy,1978), the staff has further assumed that
uranium to fuel LWRs will be produced by conventional mining methods in these
proportions. This means that long-term releases from unreclaimed open pit
mines will be 0.34 x 110 or 37 Ci per year per RRY.

Based on a value of 37 Ci per year per RRY for long-term releases from unre-
claimed open pit mines, the radon released from unreclaimed open pit mines over
100 and 1000 year periods would be about 3700 Ci and 37,000 Ci per RRY, respec-
tively. The environmental dose commitments for a 100- to 1000 year period would
be as shown in Table C-3.

These commitments represent a worst case situation in that no mitigating circum-
stances are assumed. However, state and Federal laws currently require reclama-
tion of strip and open pit coal mines, and it is very probable that similar
reclamation will be required for open pit uranium mines. If so, long-term re-
leases 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 (Gotchy, 1978). The total-body, bone,
and bronchial epithelium dose commitments for these periods are as shown in
Table C-4.

Using risk estimators of 135, 6.9, and 22 cancer deaths per million person-rems
for total-body, bone, and lung exposures, respectively, the estimated risk of
cancer mortality resulting from mining, milling, and active-tailings emissions
of radon-222 (Table C-2) is about 0.11 cancer fatality per RRY. When the risks
from radon-222 emissions from stabilized tailings and from reclaimed and un-
reclaimed open pit mines are added to the value of 0.11 cancer fatality, the
overall risks of radon-induced cancer fatalities per RRY are as follows:

0.19 fatality for a 100 year period
2.0 fatalities for a 1000 year period

These doses and predicted health effects have been compared with those that caa
be expected from natural-background emissions of radon-222. Using data from
the National Council on Radiation 9rotection (NCRP, 19 E), the staff calculates
the average radon-222 concentration in air in the contiguous United States to
be about 150 pCi/m , which the NCRP estimates will result in an annual dose to3

the bronchial epithelium of 450 millirems. For a stabilized future United
States population of 300 million, this represents a total lung-dose commitment
of 135 million person rems per year. Using the same risk estimator of 22 lung-
cancer fatalities per million person-lung rems used to predict cancer fatalities
for the model 1000-MWe LWR, the staff estimates that lung-cancer fatalities
alone from background radon-222 in the air can be calculated to be about 3000

:
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per' year, or:300,000 to 3,000,000 lung-cancer dea'ths over periods of 100_to

'

1000 years,;respectively.

Current NRC' regulations (10'CFR 40, Appendix A) require that an earth cover not
less:than-3' meters (10 feet) in depth be placed over. tailings to reduce tha
radon-222 emanation from the disposed tailings to~1ess than 2 pCi/m -sec, on'a-2

calculated basis above background. In October 1983, the-U.S. Environmental
Protection Agency (EPA) published environmental standards for the disposal of

~

uranium and thorium mill tailings'at licensed commercial processing sites (EPA,
1983).- -The EPA ~regulationt (40 CFR 192) require that disposal be designed to
limit radon-222 emanation to less than 20 pCi/m2-sec, averaged over the surface
of the' disposed tailings. The NRC Office of Nuclear Material Safety-and Safe-
guards is-reviewing.its regelations for. tailings disposal to ensure that they

' conform with the EPA. regulations. Although a few'of the dose estimates in this
appendi_x would change if NRC adopts EPA's higher radon-222 flux limit for dis-
posal of tailings, the basic ~ conclusion of this appendix'should_still be' valid.
~That conclusion is: "The' staff concludes that both the-dose commitments and
health effects of the LWR-supporting uranium fuel cycle are very small when
compared with dose commitments and potential' health effects to the U.S. popula-
tion resulting from all' natural-background sources."-

Technetium-99

The staff has calculated the potential 100 year environmental dose commitment
to the population of the United States from the release of technetium-99.
These calculations are ' based on the gaseous and the hydrological pathway model
systems described in Volume 3 of NUREG-0002 (Chapter IV, Section J, Appendix A)

'and are described in more detail in the staff's testimony at the OL hearing for
the Susquehanna Station (Branagan and Struckmeyer, 1981). The gastrointestinal
tract and the kidney are'the body organs that receive the highest doses from
exposure to technetium-99. The total body dose is estimated at less than 1
person-rem per RRY, and the total body risk equivalent dose is estimated at less
than 10 person-rems per RRY.

Summary of-Impacts

The potential radiological impacts of the supporting fuel cycle are summarized
in Table C-5 for an environmental dose commitment time of 100 years. For an
environmental dose commitment time of 100 years, the total body dose to the
population of the United States is about 790 person-rems per RRY, and the cor-
responding total body risk equivalent dose is about 2000 person-rems per RRY.
In a similar manner, the total body dose to.the population of the United States
is about 3000 person rems per RRY, and the corresponding total body risk equiva-
lent dose is about 15,000 person-rems per RRY using a 1000 year environmental
dose commitment time.

Multiplying the total body risk equivalent dose of 2000 person-rems per RRY by
the preceding risk estimator of 135 potential cancer deaths per million person-
rems, the staff estimates that about 0.27 cancer death per RRY may occur in the
population of the United States as a result of exposure to effluents from the
fuel cycle. Multiplying the total body dose of 790 person-rems per RRY by the
genetic risk estimator of 258 potential cases of all forms of genetic disorders
per million person-rems, the' staff estimates that about 0.20 potential genetic'

disorder per RRY may occur in all future generations of the population exposed
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during the 100 year-environmental dose commitment time. In a similar manner,
the staff estimates that about 2 potential cancer deaths per RRY and about 0.8
potential genetic disorder per RRY may occur using a 1000 year environmental
dose commitment time.

~ '

'Some perspective can be gained by comparing the preceding estimates with those
from naturally ~ occurring terrestrial and cosmic-ray sources. These average

-about 100 millirems. 'Therefore, for a stable future population of 300 million
persons, the whole-body dose commitment would be about 30 million person-rems
per year, or 3 billion ' person rems and 30 billion person-rems for periods of
100 and 1000 years, respectively. These natural-background dose-commitments
could produce about 400,000 and 4,000,000 cancer deaths and about 770,000 and
7,700,000 genetic disorders, during the_same time periods. From the above
analysis, the staff concludes that both the dose' commitments and health effects
of the LWR-supporting uranium fuel cycle are very small when compared with dose
commitments and potential health effects to the U.S. population resulting from
all natural-background sources.

6. Radioactive Wastes

The quantities of buried radioactive waste material (low-level, high-level, and
transuranic wastes) associated with the uranium fuel cycle are specified in
Table S-3. For low-level waste disposal at land-burial facilities, the Commis-
sion 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 asso-iated with such disposal. NUREG-0116, which provides background and
context For the high-level and transuranic waste values in Table S-3 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 environ-
mental impact is anticipated from such disposal.

7. Occupational Dose

The annual occupational dose attributable to all phases of the fuel cycle for
the model 1000-MWe LWR is about 200 person-rems. The staff concludes that this
occupational dose will have a small environmental impact.

8. Transportation

The transportation dose to workers and the public is specified in Table S-3.
This dose is small in comparison with the natural-background dose.

9. Fuel Cycle

'

The staff's analysis of the uranium fuel cycle did not depend on the selected
fuel cycle (no recycle or uranium-only recycle), because the data provided in
Table S-3 include maximum recycle option impact for each element of the fuel
cycle. Thus the staff's conclusions as to acceptability of the environmental
impacts of the fuel cycle are not affected by the specific fuel cycle selected.
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Table C-1L Radon releases from mining and milling operations'and
~

' mill tailings for each year of operation of the model
1000-MWe LWR *

'

. Radon source Quantity released
~

Mining ** 4060 Ci

Milling and tailings ***~(during active mining) 780 Ci

. Inactive tailings *** (before stabilization) 350 Ci

Stabilized tailings *** (several hundred years) I to 10 Ci/ year
Stabilized tailings *** (after several hundred years) 110 Ci/ year

*After 3 days of hearings before the Atomic Safety and Licensing
Appeal Board (ASLAB) using the Perkins record in a " lead case"
approach, the ASLAB issued a. decision on May 13, 1981 (ALAB-640) on
the radon-222 release source term for the uranium fuel cycle. The
decision, among other matters, produced new source- term no.nbers 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. In ALAB-701, the Appeal Board af-
firmed the Perkins Licensing Board's approval of comparing radon na-

: lease rates to natural radon releases'in arriving at a de mini.nus con-
clusion. The Commission, in CLI-83-14, decided.to hold review of
ALAB-701 in abeyance. Because the' source term numbers in ALAB-640 do
not differ.significantly from those in the Perkins record, the' staff-
continues to concluoe that both the dose commitments and health
effects of the uranium fuel ~ cycle are insignificant when compared to
dose commitments and potential health effects to the U.S. population

-resulting from all natural background sources.
**R. Wilde, NRC transcript of direct testimony given "In the Matter of

Duke Power Company (Perkins Nuclear Station)," Docket No. 50-488,
April 17, 1978.

***P. Magno, NRC transcript of direct testimony given "In the Matter of
Duke Power Company (Perkiw Nuclear Station)," Docket Nc. 50-488,
April 17, 1978.

i
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. Table C-2 Estimated 100 year environmental dose commitment ~
per year of operation of the model 1000-MWe LWR |

|

~

Environmental' dose commitments
Total body

-Lung' risk

Total (bronchial equivalent
body Bone epithelium) dose

Radon-222- (person. (person (person (person-
Radon source. releases (Ci) rems) rems) rems)' rems)

Mining 4100 110 2800 '2300 630

Milling and
active
tailings 1100 29 750 620 170

Total 5200 140 3600 2900 800

Table C-3 Estimated 100 year environmental dose commitments'from
unreclaimed open pit mines for each year of operation
ct the model 1000-MWe LWR

Environmental dose commitments
Total body

Lung risk
Total (bronchial equivalent
body Bone epithelium) dose

(person-Time span Radon-222 (person- (person (person--
rems)(years) releases (Ci) rems) rems) rems)

100 3,700 96 2,500 2,000 550

500 19,000 480 13,000 11,000 3000

1000 37,000 960 25,000 20,000 5500

Vogtle DES 10 Appendix C
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Table-C-4 Estimated 100 year environmental dose commitments from
stabilized-tailings piles for each year of operation
of the model 1000-MWe LWR

Environnental dose commitments

Total body
Lung risk

Total (bronchial equivalent
body Bone epithelium) dose

Time span Radon-222 (person- (person- (person- (person-
(year) releases (Ci) rems) rems) rems) rems)

100 100 2.6 68 56 15
500 4,090 110 2,800 2,300 630

1000 53,800 1400 37,000 30,000 8200

Table C-5 Summary of 100 year environmental dose commitments per year
of operation of the model 1000-MWe light-water reactor

Total body
risk

Total body equivalent
Source (person-rems) (person-rems)

All nuclides in Table S-3 except radon-222
and technetium-99 550 650

Radon-222
Mining, milling, and active ta'ilings,
5200 Ci 140 800

Unreclaimed open pit mines, 3700 Ci 96 550

Stabilized tailings, 100 Ci 3 15

Technetium-99, 1.3 Ci* <1 <10

Total 790 2000

* Dose commitments are based on the " prompt" release of 1.3 Ci/RRY. Additional
releases of technetium-99 are estimated to occur at a rate of 0.0039 Ci/yr/RRY
after 2000 years of placing wastes in a high-level-waste repository.

Vogtle DES 11 Appendix C

_ . _ .



.

_

G

_

-m

b
E
-

A
N
:
z
3
'da
E
4
A
_

s
4
=

4
-

APPENDIX D 3
J

EXAMPLES OF SITE-SPECIFIC DOSE ASSESSMENT CALCULATIONS '

=
.

d
R
-

4a
s

b_
m
a
a
-

->

-l
5
4

:s

E

1
._

.i

k
5
4
1
-

I

,

3

Vogtle DES Appenctix D
|

- e
"I

. $



, _ - . -

r

APPENDIX D

EXAMPLES OF SITE-SPECIFIC DOSE ASSESSMENT CALCULATIONS'

1. Calculational Approach

As mentioned in the main body of this report, the quantities ~of radioactive
material that may be released annually from the Vogtle facility are estimated
on the basis of the description of the design-and operation of the radwaste
systems as contained in the applicant's FSAR and by using -the calculative
models and parameters describe 1 in NUREG-0017. These estimated effluent re-
lease values for normal operation,-including anticipated operational occur-
rences, along with the applicant's site and environmental . data in the ER-OL and
in subsequent answers to NRC staff questions, are used in the calculation of
radiation doses and dose commitments.

The models and considerations for environmental pathways that lead to estimates
of radiation doses and dose commitments to individual members of the public
near the plant and of cumulative doses and dose commitments to the entire pop-
ulation within an 80-km (50-mile) radius of the plant as a result of plant
operations are discussed in detail in RG 1.109, Revision 1. Use of these
models with additional assumptions for environmental pathways that lead to

: exposure to the general population outside the 80-km radius is described in
Appendix C of this statement.

The calculations performed by the staff for the releases to the atmosphere and
hydrosphere provide total integrated dose commitments to the entire population
within 80 km of this facility based on the projected population distribution
in the year 2010. The dose commitments represent the total dose that would be
received over a 50 year period, following the intake of radioactivity for 1 year
under the conditions existing 20 years after the station oegins operation (that
is, the mid point of station operation). For younger persons, changes in organ

'

mass and metabolic parameters with age after the initial intake of radioactivity
i are accounted for.

2. 00se Commitments from Radioactive Effluent Releases
'

The staff estimates of the expected gaseous and particulate releases (listed in
Table 0-1) and the site meteorological considerations (summarized in Table 0-2)
were used to estimate radiation doses and dose commitments for airborne efflu-
ents. Individual receptor locations and pathway locations considered for the
maxiaally exposed individual in these calculations are listed in Table 0-3.

Annual average relative concentration (X/Q) and relative deposition (0/Q) were
calculated using the straight-line Gaussian atmospheric dispersion model descri-<

! bed in RG 1.111, " Methods .for Estimating Atmospheric Transport and Dispersion of
Gaseous Effluents in Routine Releases from Light-Water-Cooled Reactors," modi-,

fled to reficct spatial and temporal variations in airflow using the correctioni

factors in NUREG/CR-2919. Releases from the plh..t vents (atop the containment
building) were considered as a mixture of elevated and ground level, except for

Vogtle DES 1 Appendix 0
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:the: transport directions ~(affected sectors). of east-northeast and east,~ where ~

_.

the' natural draft' cooling towers could-significantly affect. atmospheric disper-~

R sion'. ,For-the transport directions of east-northeast and east, releases from
" the plant vents were considered as ground = level.

~

Releasesifromtheturbine' building ~(incliding'the. air =ejectorexhausts)also-

cwere considered-as-ground 11evel, with mixing in the turbulent wake of the major
plant; structures. In addition,' releases from the radwaste building were con
sidered as ground level,1with mixing in the turbulent wake.of that building.

-All releases were assumed to be' continuous.'

' A 3 year composite set'of onsite meteorological data (April 4,1977 to April'.4,
~

1979 and April 1, 1980 to March 31- 1981) was used for this evaluation. Wind,

speed and-direction data were based on measurements made at the 10-m (33-foot) y

level, and atmosphe'ric stability was defined by the vertical temperature
gradient measured between the 45.7-m (150-foot) and 10-m levels.

The staff estimates of the expected liquib releases (listed in. Table D-4), along
with the site. hydrological considerations (summarized in. Table D-5), were used
to estimate radiation doses and dose commitments from liquid releases.

-(a) Radiation Dose Commitments to Individual Members of the Public

As explained in the. text,. calculations are made for a hypothetical individual
member of the public (that is, the maximally.~ exposed individual) who would be
expected to receive the highest radiation dose from all pathways that contribute.
This method tends to overestimate the doses because assumptions are made that
would be difficult for a real individual to fulfill.
The estimated dose commitments to the individual who is subject to maximum
exposure at selected offsite locations from airborne releases of radioiodine
and particulates, and waterborne releases are listed in Tables D-6, D-7, and
0-8. The' maximum annual total body and skin dose to a hypothetical individual
and the maximum beta and gamma air dose at the site boundary are presented
in Tables D-6, D-7, and D-8.

! The maximally exposed individual is assumed to consume well above average
quantities of the potentially affected foods and to spend more time at poten-4

;. tially af fected locations than the average person as indicated in Tables E-4
and E-5 of Revision 1 of RG 1.109.

i
(b) Cumulative Dose Commitments to the General Population

j

Annual rcdiation dose commitments from airborne and waterborne radioactive
: releases from the Vogtle facility are estimated for two populations in the

year 2010: (1) all members of the general public within 80 km (50 miles) of
the station (Table D-7) and (2) the entire U.S. popula''an (Table D-9). Dose

;

commitments beyond 80 km are based on the assumptions discussed in Appendix B.
For perspective, annual background radiation doses are given in the tables for

| both populations.

i.
|

.

!
'
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Table D-1 Calculated releases of radioactive materials in gaseous effluents i

from Vogtle 1 and 2 (Ci/yr per reactor)*

Waste Building ventilation Air

gas ejector
Nuclide - system ** Reactor ** Auxiliary ** Turbine exhaust Total **

Kr-83m 0 3.0E+00*** O O O 3.0E+00
Kr-85m 0 3.1E+01 2.0E+00 0 1.0E+00 3.3E+01
Kr-85 2.5E+0.2 5.0E+00 0 0 0 2.6E+02
Kr-87 0 7.0E+00 1.0E+00 0 0 8.0E+00
Kr-88 0 4.4E+01 4.0E+00 0 3.0E+00 4.8E+01

Kr-89 0 0 0 0 0 0

Xe-131m 3.0E+00 1.3E+01 0 0 0 1.6E+01
Xe-133m 0 6.4E+01 2.0E+00 0 1.0E+00 6.6E+01
Xe-133 1.0E+00 3.4E+03 1.1E+02 0 7.0E+01 3.5E+03
Xe-135m 0 0 0 0 0 0

Xe-135 3 1.3E+02 7.0E+00 0 4.0E+00 1.4E+02
Xe-137 0 0 0 0 0 0

Xe-138 0 1.0E+00 1.0E+00 0 0 2.0E+00
1-131 0 1.8E-02 4.5E-03 1.3E-03 2.8E-02 2.3E-02
I-133 0 2.1E-02 6.4E-03 1.4E-03 4.0E-02 2.7E-02

11 - 3 8.2E+02
C-14 8.0E+00

~

Ar-41 2.5E+01
Mn-54 4.5E-05 2.2E-04 1.8E-04 4.5E-04
Fe-59 1.5E 05 7.4E-05 6.0E-05 1.5E-04

Co-58 1.5E-04 7.4E-04 6.0E-04 1.5E-03
Co-60 7.0E-05 3.4E-04 2.7E-04 6.8E-04
Sr-89 3.3E-06 1.7E-05 1.3E-05 3.3E-05
Sr-90 6.0E-07 3.0E-06 2.4E-06 6.0E-06
Cs-134 4. 5E- 05 2.2E-04 1.8E-04 4.5E-04

;

Cs-137 7.5E-05 3.8E-04 3.0E-04 7.6E-04

*See footnotes at the end of the table.
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Table D-1-(continued) ~_
.

- .,
'

Radwaste Radwaste
= solidification. solidification:

.Nuclide . building vent -Nuclide' :bt'Iding.ventf,

H-3 - 2.3+02 Te-127- 8.1E-06
Cr-51- 4;3E-05 Te-129 2.1E-05

=Mn-54 -7.5E-06 Te-129m 3.2E-05
~Fe-59- '3.9E-05 'Te-131- 3.3E-06
-Fe-58 - 2.3E-05 Te-131m '1.8E-05

Co-58 3.8E-04 Te-132 3.8E-04
Co-60 - 4.9E-05 I-130 1.3E-03

'Br-83- 9.0E-07 I-131 2.6E-01
Rb-86 7.2E-06 I-132 2.0E-02

: Sr-89 - 8.3E-06 .I-133 9.7E-02

I' Sr-90 3.0E-07- -I-134 1.5E-05
Y-90 .1.0E-07 I-135 ,1.2E-02

Y-91 1.6E-06 Cs-134 2.4E-03
Y-91m 9.0E-07 Cs-136 1.0E-03

'
Zr-95 1.4E-06- Cs-137 l'8E-03.

.Nb-95 1.2E-06 Ba-137m 1.6E-03
Mo-99 1.1E-03 Ba-140 4.6E-06

i Tc-99m 1.0E-03 La-140 4.4E-06
: Ru-103 1.1E-06 Ce-141 1.6E-06

Ru-106 3.0E-07 Ce-143 3.0E-07
:

| Rh-103m 1.1E-06 Ce-144 8.0E-07
i Rh-106 ' 3.0E-07 Pr-143 1.1E-06
1- Te-125 7.0E-07 Pr-144 8.0E-07
i- Te-127m 6.7E-06 Np-239- 1.4E-05
,

Total Kr ar.d Xe, 4200Ci

Total Iodine and particulates
(excluding H-3 and C-14), 0.53 Ci

*All releases should be considered continuous.
** Plant vent.

*** Exponential notation: 3.0E+00 = 3x100,
tFor the C-14 dose releases, 7 Ci/yr/ reactor is attributed to an annual
release duration of 700 hours, and 1 Ci/yr/ reactor is attributed to

-continuous releases.
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Table D-2' Summary of. atmospheric-dispersion factors (X/Q) and relative
deposition values for maximum site boundary and receptor
locations near Vogtle 1 and 2

Relative
Location * Sourc6** x/Q (sec/m ) deposition (m.2)a

Nearest effluent- A- 1.8 x 10 8 9.7 x 10 9
control boundary B 2.4 x 10 8 9.7 x 10 9

'(1.98 km E) C 1.8 x 10 8 9.7 x 10 9
i

. Nearest residence A 1.3 x 10 7 2.0 x 10 8
(1.93 km WSW) B 2.8 x 10 8 7.6 x 10 8

C 2.1 x 10 8 7.6 x 10 9

Nearest garden- A 1.2 x 10 7 1.4 x 10 8'
(2.25 km WSW) E 2.0 x 10 0 5.1 x 10 8

C 1.5 x 10 8 5.1 x 10 8

Nearest milk cow A 3.4 x 10 8 1.2 x 10 10
(7.4 km SE) B 1.9 x 10 7 3.4 x 10 10

C 1.6 x 10 7 3.4 x 10 10

.earest milk goat (none identified)N

Nearest meat animal A 6.3 x 10 8 3.3 x 10 10
(5.0 km SW) B 4.4 x 10 7 8.9 x 10 10

C 3.7 x 10 7 8.9 x 10 10

^" Nearest" refers to that type of location where the highest radiation dose
is expected to occur from all appropriate pathways.

** Sources:
A - Reactor-building vent, continuous release.
B - Radioactive waste building exhaust, continuous release.
C - Turbine-building-ventilation exhaust and main-condenser air-ejector

exhaust, continuous release.

|
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Table D-3 Nearest pathway locations used for maximally exposed
individual dose commitments for Vogtle 1 and 2

- Location Sector Distance (km)

Nearest effluent- E 1.98
control boundary *

Residence ** WSW 1.93

Garden WSW 2.25

Milk cow SE 7.4

Milk goat *** ***

Meat animal SW 5.0

* Beta and gamma air doses, total body doses, and skin doses from noble gases
are determined at the effluent-control boundaries in the sector where the
maximum potential value is likely to occur.

** Dose pathways including inhalation of atmospheric radioactivity, exposure
to deposited radionuclides, and submersion in gaseous radioactivity are
evaluated at residences.

***None identified.

:
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iTable D-4" Calculated release of. radioactive materials 11n I
' -liquid effluents: from Vogtle 1 and 2 !

'

-

- (Nuclide ICi/Yr/ Reactor. .Nuclide- Ci/Yr/ Reactor--

Corrosion ~and activation products :. Fission Products-(continued)
~ '

'Cr-51 0.00016- Te-129m 0.00012'
,Mn-54 0.0010 Te-129 ' 0.00008'

.Fe-55 0.00015 I-130 . 0.00017
0.00006Fe-59- 0.00009 Te-131m

~ 0.00001Co-58 - 0.0055 LTe-131

'

Co-60 0.0089 I-131 0.10
Zr-95 ~0.0014- Te-132 0.0013
Nb-95 0.0020 I-132 0.018
Np-239 -0.00005 I-133 0.054 '

Cs-134. 0.032
Fission Products

1-135 0.0073
Br-83 0.00003 Cs-136' O.0080
Rb-86- 0.00006 Cs-137 . 0.038
Sr-89 0.00003 Ba-137m- 0.013
Mo-99 0.0039 Ba-140 0.00002
Tc-99m 0.0038

La-140 0.00002
Ru-103 0.0004 Ce-144 0.0052

'

Ru-106 0.0024
Ag-110m 0.00044 All others* 0.00006
Te-127m 0.00003 Total
Te-127 0.00003 (except. tritium) 0.31

Tritium release 610

*Nuclides whose release rates are less than 10 5 Ci/y* per-reactor are not
listed individually but are included in "all others."

.

F
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' Table D-5 - Summary of hydrologic transport and
dispersion for liquid releases from-
the Vogtle 1 and 2*'

Transit time Dilution
Location (hours). ' factor

Nearest drinking-water intake 12 100
Beaufort, 112 river miles

~

Nearest sport-fishing location 0 10
(discharge area)**'

Nearest shoreline - 0 10
(bank of Savannah River
near discharge area)

*See RG 1.113, " Estimating Aquatic Dispersion of
Effluents from Accidental and Routine Reactor Releases
f or the Purpose of Implementing Appendix I," April 1977.

** Assumed for purposes of an upper limit estimate.

i
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Table D-6 Annual dose commitments to a maximally exposed individual
near the Vogtle 1 and 2 nuclear station

Location Pathway Doses (mress/yr per unit, except as noted)

Noble gases in gaseous effluents

Total Gamma air dose Beta air dose
body Skin (mrad /yr/ unit) (mrad /yr/ unit)

Nearest * site Direct radiation 0.1 0.2 0.1 0.3
boundary (1.98 km E) from plume

Iodine and particulates in gaseous effluents **

. Total body Organ

Nearest *** site Ground deposition a a

boundary (1.98 km E) Inhalation 0.1 0.5 (C) (thyroid)

Nearest residence Ground deposition a a

(1.93 km WSW) Inhalation a 0.5 (C) (thyroid)

Nearest milk cow Ground deposition a a

(7.4 km SE) Inhalation a a
Vegetable consumption a 0.1 (C) (thyroid)
Cow milk consumption a 0.8 (I) (thyroid)

0.3 (C) (thyroid)

Nearest garden Ground deposition a a

(2.25 km WSW) Inhalation a 0.4 (C) (thyroid)
Vegetable consumption a 0.8 (C) (thyroid)

heerest meat animal Meat consumption a a

(5.0 km SW)
Liquid effluents **

Total body Organ

Drinking water at Water ingestion 0.1 (c) 0.9 (I) (thyroid)

plant discharge area
Nearest fish at Fish consumption 0.5 (A) 0.6 (T) d iver)
plant discharge area

Nearest shore access Shoreline recreation a a

near plant discharge
area

a = Less than 0.1 mrem / year.
*" Nearest" refers to that site boundary location where the highest radiation doses as a
result of gareous effluents have been estimated to occur.

** Doses are for the age group and organ that results in the highest cumulative dose for
the location: A= adult, T= teen, C= child, I= infant. Calculations were made for those
age groups and these organs: gastrointestinal tract, bone, liver, kidney, thyroid,
lung, and skin.

***" Nearest" refers to the location where the highest radiation dose to an individual from
all applicable pathways has been estimated.

Vogtle DES 10 Appendix 0
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Table D-7 Calculated Appendix I dose commitments to a maximally exposed indi-
vidual and to the population from operation of Vogtle 1 and 2

..

Annual dose per reactor unit

Individual

Appendix I Calculated
design objectives * doses **

Liquid effluents

Dose to total body from all pathways 3 mrems 0.6 mrem
Dose to any organ from all pathways 10 mrems 0.9 mrem

(thyroid)

Noble gas effluents (at site boundary)

Gamma dose in air 10 mrads 0.1 mrad
Beta dose in air 20 mrads 0.3 mrad
Dose to total body of an individual 5 mrems 0.1 mrem
Dose to skin of an individual 15 mrems 0.2 mrem

Radiciodines and particulates***

Dose to any organ from all pathways 15 mrems 2 mremstt
(thyroid)

- -

Population dose within
80 km, person rems

Total body Thyroid

Natural-background radiationt 72,000
Liquid effluents 0.5 1
Noble gas effluents 0.1 0.1
Radioiodine and particulates 0.6 5

* Design Objectives from Sections II.A, II.B II.C, and II.D of Appendix I,
10 CFR 50 consider doses to maximally exposed individual and to population
per reactor unit.

** Numerical values in this column were obtained by summing appropriate values in
Table D-6. Locations resulting in maximum doses are represented here.

*** Carbon-14 and tritium have been added to this category.
t" Natural Radiation Exposure in the United States," U.S. Environmental Protection
Agency, ORP-SID-72-1, June 1972; using the average background dose for the
Savannah River Plant area of 96 mrems/yr, and year 2010 projected population
of 750,000,

itAssumes a child at the nearest residence consuming vegetables from the nearest
garden, milk from the nearest cow and meat from the nearest meat animal.

!

.

'
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Table D-8 Calculated RM-50-2 dose commitments to a maximally exposed
individual from operation of Vogtle 1 and 2*

Annual dose per site

RM-50-2 design Calculated
objectives ** doses

Liquid effluents
Dose to total body or any organ from

5 mrems 2 mremsall pathways
Activity-release estimate, excluding
tritium (Ci) 10 0.6 Ci

Noble gas effluents (at site boundary)
Gamma dose in air 10 mrads 0.3 mrad

Beta dose in air 20 mrads 0.6 mrad
Dose to total body of an individual 5 mrems 0.2 mrem

Dose to skin of an individual 15 mrems 0.5 mrem

Radiciodines and particulates***
Dose to any organ from all pathways 15 mrems 3 mrems

(thyroid)
I-131 activity release (Ci) 2 0.6 Ci

*An optional method of demonstrating compliance with the cost-benefit
section (II.0) of Appendix I to 10 CFR 50.

** Annex to Appendix I to 10 CFR 50.
*** Carbon-14 and tritium have been added to this category.

Table D-9 Annual total-body population dose commitments,
year 2010 (both units'

U.S. population
dose commitment,Category
person-rems /yr
__

Natural background radiation * 28,000,000*

Vogtle 1 and 2
(combined) operation

Plant workers 1000

General public
Liquid effluents ** 1.0
Gaseous effluents 71

Transportation of fuel and waste 6

*Using the average U.S. background dose (100 mrems/yr) and year
2010 projected U.S. population from " Population Estimates and
Projections," Series II, U.S. Department of Commerce, Bureau
of the Census, Series P-25, No. 704, July 1977.

**80-km (50-mile) population dose
12 Appendix D
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Georgia Power
' '~t'N'r) O. Coster * '

w .r... ... u . w ,.

.. .. .

November 9, 1983

Director of Nuclear Reactor Regulation Log: GN-278
Attention: Hb. E. G. Adensam, Chief File: X6BCO3
Licensing Branch No. 4
Division of Licensing
U. S. Nuclear Regulatory Commission
Washington, D.C. 20555

NRC DOCKET NUMBERS 50-424 AND 50-425'

CONSTRUCTION PERMIT NUMBERS CPPR-108 AND CPPR-109
V0GTLE ELECTRIC GENERATING PLANT - UNITS 1 AND 2

NPDES PERMIT APPLICATION

Dear Sir:

Attached is a copy of the Application for the National Pollutant Discharge
Elimination System (NPDES) Permit for the Vogtle Electric Generating
Plant (VEGP) which was submitted to the State of Georgia on November 3,
1983. We are providing a copy to you in accordance with our commitment
in the VEGP - Operating License State Environ = ental Report (OLSER).

A copy of the NPDES Permit Application will be incloded in the VEGP -
OLSER at the time of the first amendnent. That amendment will be
submitted in response to the first round of questions from your staff.

Yours truly, /
!.

'

,

..- .

D. O. Foster

DOF/WLB/sw
Attachment

xc: R. A. Thomas W. F. Garner
J. A. Bailey T. E. Byerley
O. Batum J. G. Farley, Jr.

G. F. Trowbridge C. W. Hayes-

_M. A. Miller (w/5 copies) H. H. Gregory, III
L. T. Gucwa G. Bockhold, Jr.
J. P. O'Reilly S. L. Persyn
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Georgia Power
..,;..

<Pown suo*12:m.. ure.c a.o Lc..ru
l

November 3, 1983

PLANT VOGTLE
NPDES Permit Application

Mr. Gene B. Welsh, Chief

Water Protection Branch
Environmental Protection Division
270 Washington Street, S.W.
Atlanta, Georgia 30334

Dear Mr. Welsh:
L

In accordance with the Consolidated Permit Program Regulations, attached
is the comoleted application for the National Pollutant Discharge Elimination
System (NPDES) Permit to cover the discharges resulting from the operation of'

our Plant Vogtle Units 1 and 2. We anticipate initial start-up of Unit 1

during October,1986.4

In completing this application, we have utilized design data in the calcu-
lation of the characteristics of the various waste streams. It should be noted,

i

however, that the operation of Plant Vogtle might result in some minor varia-
tions of design parameters. Therefore, sampling of the Plant Vogtle discharges
may indicate that the limitations established by this application require modi-
fication to more accurately reflect the characteristics of the waste streams.
It is our understanding that the. opportunity for sudh modification will be
available to us once the waste streams can be monitored and characterized.

Due to the extensive construction work continuing at the site and the

i proximity of construction discharges to those addressed in this application,
j we request that our construction-phase NPDES permit application. remain active
i and applicable. The nature of the construction activities make the discharges

very dissimilar to the operational discharges and, theref ore, should remain'

under separate permits.

Should you have any questions or comments, please advise.

I Sincerely,

f? ||
. L t. .<r 2 L 's s,

T. E. Gycriey
> tanager of Environmental .\it' airs

SDH:bjk

$ttachment

|
Vogtle DES 2 Appendix E
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e m STATE GEORGIA

* 3 DEPARTML tli OF NAIURAL RESOURCESC
liNViltOMMilt II AL IMOTECTION DIVISIONw

g4
*T

E During the pcriod begiming effective date md losling through
the permittec is authorized 10 discharge from out foll(s) serial number (s) Odl - Cooling Tower Blowdown

A, (001 and 001A2)31"

Mch clischarges stoll be umited md mmitored by the permitf ee os specified below:

EIIluen Cimrocterislic Dischorne Limitotions Monitoring RequiremenIs -'

kg/ day (Ibs7 day) Ollier Units (Specify)
(mg/l) Measurement Sample Sompic

! Daily Avg. Dolly Max. Daily Avg. Daily Max. Frequency Type Locatim -
Flow-ia Day (!!GD) ~ ~ ~

w I'ree Available Chlorin
(og/l)

~ - 0.2 0.5 1/ Week Hultiple *1
Grabs

Total Chrom. im (mg/1) - - - 0.2 1/ Quarter Grab *4

l

local Zine (mg/1) - - - 1.0 1/ Quarter Crab *4

The plI shall not be less tien 6.0 siondord units nor atenter than 9*0 standard
; toits md sloll be monliored tuice per month by grab sample at final discharge.

There stoll be to discharge of floating solids or visible foam in other tion truce amounts. Tu i
!! S >

2 3* 3
E j-'

!; *1 tionitored at final mixing chamber following dechlorination system. +

0; A2 See Part III, special requirecients, item 7.
~~ g

r . -

x *3 See Part III, special requirenents, item 4. .

"' A '. :lonitored prior to mixing with other waste streams. QE

_ - _ - - - . _ _ _ _ _ _ - - _ - _ _ _ _ _ _
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* m STATE ~ GEORCI A

T 3 del'AllTMEiII OF NATURAL RESOURCES
ow ENVillOf IMiltlI AL lilOTECTION DIVISION
Q *>

T
5.* During tic pcriod begiming effective date md lasting through

the permittee is authorized to discharge from out fall (s) serial number (s) 001 - ""*E * * "
B5

M<ti discharges slull be mnited md mmitored by lie permittee os specilled below:

EIfluent Clorocteristic Discharge Limitations Monitoring Requirements
kg/ day (Ibs/ day) Other Units (Specify)

(mg/l) Measurement Somple Sonple - mi
Daily Avg. Daily Max. Doi.ly Avg. Dolly Max. Frequency Type Localim

F1oe-m Day 01CD) - - - - *2 *2 *2'
3

| bol:5
- 30 45 2/ Year Grab Discharge Line*

|

!

!

The pli shall not be less tinn 6.0 standard units ror oreoter than 9.0 st ondord
mits md stoll be mmitored Twice per month by grab sample at final _ discharge.

There stoll be to discharge of floating solids rr visible foam in other tion troce amounts. ?? j
.g 'S S 31

R ?
5. *1 Prior to mixing with any other waste stream. g
E :. 2 'See Part III, special requirements, Item 7. *

s,'rn
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g g STATE CEORCIA
o del >AllTMElli OF t'ATURAlllESOURCESe

h y ENVlilOf IMIIrll AL htOTECT10til)lVIS10N
o2
O t,

t. During tie polod begiming effective date md lasting through
the permillee is authorized to cliscliorge from oulloll(s) serial number (s)

001 - kw' Volume Waste (Liquid

Sucn clischo'rges slull be Hmited md mmitored by lie permitlec os specified below.E*d""*** I" "

Efiloent Clorocteristic Discharge Limitations Monitorinq Requirements
kg/ day (lbs/ day) Other Units (Specify)

(nul/l) Measurement Sompte Sonple
.g

Daily Avg. Daily Max. Daily Avg. Daily Max. Frequency Type Location

flou-m DayO!CD) - "' ~ -

30 100 2/Honth Crab Discharge LineTotal Suspended Solids (mh/1) - -

m

15 20 2/flonth Crab Discharge Lineoit & Grease (mg/l) - -

i

Ihe pil stoll not be less lion 6.0 standard unlis nor arealer tion 9.0 - slandard
units md sinil be monitored twice per month by grab sample.

There shall be to discharge of flonting solids or visible foam in other tion troce amounts. 22 [
g .

-
.-

i
f

d_ *1 l*rior to mixing with other waste streams.
x >
m 22 See l'a r t III special resguirements, Item 7.

!
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STATE OF GEORGIA PART III
DEPAD.TMENT OF NATURAL RESOURCES
ENVIRONMENTAL PROTECTION DIVISION Page of

Permit No.-

B- SPECIAL REQUIREMENTS.

1. There shall be no discharge of polychlorinated biphenyl compounds
such as those commonly used for transformer fluid.

2. Any metal cleaning wastes generated will be contained for further
treatment or disposal in a manner to permit compliance at time of
discharge with requirements listed below. This applies to any pre-
operational chemical cleaning of metal process equipment also.

3. The quantity of pollutants discharged in metal cleaning waste
shall not ~ exceed the quantity determined by multiplying the flow
of metal cleaning wastes times the concentrations listed below.
The pH is to be in the range of 6.0 to 9.0 standard units.t

Effluent Characteristic Discharoe Limitation-(me/1)
Daily Averace Daily Ma ximum

Total suspended solids 30 100
Oil and grease 15 20
Copper 1.0 1.0
Iron 1.0 1.0

4. Neither free available chlorine nor total residual chlorine may
be discharged from any unit for more than two hours in any one

,

day. Multi-unit chlorination is permitted.

5. In the tvent that waste streams from various sources are combined
,

for treatment of discharge, the quantity of each pollutant or
! pollutant property controlled by this permit shall not exceed the

specified limitations for that source.

6. The Cirector may mocify any effluent limitation upon request of-

the permittee if such 1. imitation is covered by an approved
variance or by an amencment to the Federal Water Pollution
Control Act.

7. The permittee shall determine the flow of the various waste streams
and submit this determination to the Director once every two years. '

Vogtle DES 7 Appendix E
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W
Jg ) pcpartutcut of failtral pesources |

ENVIRONMENTAL PROTECTION OlVISION
o WAsMNGTON STREET. S W

joe D. TAN IER
ATLANTA. GEORGIA 30334g _,,, ,,

V
J. LEONARD LEDBETTER August 24, 198

~

..g
8*"0,vis.on Detector

'AUG 2 7 I!84

W*Mr. T. E. Byerley
Manager of Environmerital Affairs
Georgia Power Company
P. O. Box 4545
Atlanta, Georgia 30302

Re: Oraf t flPDES Permit
Plant Vogtle
GA 0026786

Dear Mr. Byerley:

The Division has reviewed your July 31, 1984 letter and has considered
and incorporated your comments in the enclosed draf t flPDES permit for Plant
Vog tl e .

Public flotice for the draf t permit was issued on August 1,1984 a'id
will expire on September 4,1984. A copy of the Public flotice and the
Fact Sheet are enclosed for your information.

Sincerely,

David M. Word, P.E.
Program Manager
Industrial Wastewater Program

DMW:bk
Enclosures

AN AFFlRMAflVE ACTION / EQUAL (MPLOYM(NT Or PORTUNITY EMPLOYER

l

I
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Mg') pepartment of piatural fesources
ENVIRONMENTAL PROTECTtON OlVislON

27o WASHINGTON STREET S W

ATLANTA GEOAGiA 30134,, ,

J. LEON ARD leo 8ETTER Au9ust 1e 1984
D.v s.on Director %;,* ;;t/O.]-

.

' ~ ~ "

PUBLIC fiOTICE

AU G .*> ? M4

STATE OF GEORGI A 3. eVM!S
DEPARTMENT OF NATURAL RESOURCES

ENVIRONMENTAL PROTECTION DIVISION
270 Washington Street
Atlanta, Georgia 30334

J 404/656 4887

PUBLIC NOTICE NO. 84- 14s

: NOTICE OF APPLIC4T10N FOR NATIONAL POLLUTANT O!SCHARGE ELIMINATION SYSTEM
PERMIT TO DISCHARGE TREATED WASTEWATER INTO WATERS OF THE STATE OF GEORGIA;

,

NPDES permits are valid for a maximum of five years. Prior to expiration4

i of an existing permit, a new application must be submitted and evaluated.
4

Having reviewed such applications, the Environnental Protection Division,

proposes to issue NPDES permits to the following aDolicants, subject to<

specific pollutant limitations and special conditions.

Banks County

i Housing Authority of the Town of Homer, 605 S. Pond Street, Toccoa, Georgia
i 30577, NPOES Permit No. GA 0030031. One existing discharge enters Hudson

River in the Savannah River Basin.;
1

Bartow County,

! Allatoona Enterprises, Inc., Route 2, Cartersville, Georgia 30318, NPOES
Permit No. GA 0022616. One existing discharge enters Lake Allatoona in-

the Coosa River Basin.,

,

Patty's Shell Truck Stop, Inc., Route 3, Ga. Highway 140, Adairsville,,

Georgia 39103, NPOES Permit No. GA 0022331. One existing discharge enters
a tributary to the Oostanaula River in the Coosa River Basin.

Butts County

I-75 Mobile Home Park, Route 3 Box 263, Jackson. Georgia 30233. NPOES Permit
No. GA C022284 One existing discharge enters Cabin Creek in the Lower Ocmulg.

1 River Basin.

;

Vogtle DES 9 Appendix E
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Camden Count;

U. S. Department of the Navy, Fleet Ballistic Missile Submarine Support Base. |

St. Marys, Georgia 31558, for its Kings Bay plant, NPDES Permit No. GA 0027707 |

One existing discharge enters Kings Bay in the St. Marys River Basin.

Carroll County

Carroll Convalescent Center, 2327 North Highway 27, Carrollton, Georgia
30117, NPDES Permit No. GA 0030112. One existing discharge enters Buck
Creek tributary in the Tallapoosa River Basin.

Catoosa County

Comfort Inn, I-75, P. O. Box 448, Ringgold, Georgia 30736, NPDES Permit No.
GA 0022411. One existing discharge enters Peavine Creek in the Tennessee
River Basin.

Chatham County

Abercorn Utilities, Inc., P. O. Box 14513, Savannah, Georgia 31499, for its
Gateway Savannah facility at I-95 and Georgia 204, NPDES Permit No. GA 0032000.
One existing discharge enters the 0geechee River in the Cgeechee River Basin.

Georgia Department of Public Safety, P. O. Box 1456, Atlanta, Georgia 30371,
for its State Patrol Post #47 plant, NPDES Permit No. CA 0035530. One existing
discharge enters Hard'n Canal in the Ogeechee River Basin.

Georgia Pacific Corporation, P. O. Box 105603, Atlanta. Georgia 23348 NPDES
Permit No. GA 0003069. One existing discharge enters the Savannan River.

Williams Seafood Restaurant, In,c. , 8010 Tybee Poad, Savannah, Georgia 31410,
NPDES Permit No. GA 0023574 One existing discharge enters Tybee River in the
Savannah River Basin.

Chattooga County
|

The Best Manufacturing Company, "enlo, Georgia 30731, NPCES Permit No. '
|
I GA 0046884 One existing discharge enters the Chattooga River in the Coosa

River Basin.

Chattooga County Board of Education, Colleae Street Summerville, Georgia
30747, for its Lyerly Elementary School,1PDES Permit No. GA CO22144 One
existing discharge enters Masteller Creek in the Coosa Piver Basin.'

!

|
Cherokee County

i

J. M. Buice Properties, Inc., 325 Millbrook Trace, Atlanta, Georgia 30067,
;

| for its Eastgate Mobile Home Park, NPDES Permit No. GA 0022292. One existing

discharge enters a tributary to Lake Allatoons in the Coosa River Basin.

Vogtle DES 10 Appendix E
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' Cook County
.

l

Weyerhauseri P. O. Box 678, Adel, Georgia 31620,' NPDES Permit No. GA 0035793.
LFour existing discharges enter Morrison Creek in the Withlacoochee River Basin.4

Coweta County *

Adilman Management Company,100 Hammor.d Drive,- Atlanta, Georgia 30328, for. its
; Holiday Inn, Newnan,-NPDES Permit No. GA 0022632. One existing discharge

enters Potts Creek in the Chattahoochee River Basin.

3
Dade County

I Covenant College, Scenic Highway, lookout Mountain, Georgia 37350, NPOES Permit
No. GA 0023558. One existing discharge enters Lookout Creek in the Tennessee

. River Basin.
J

j Dooly County I

i Colony Inn. Box 29, Pinehurst, Georgia 31070, NPDES Permit No. GA 0024457
j One existing discharge enters South Prong Creek in the Lower Ocmulgee River !

j Basin.
.

| Dougherty County
,

;

; Mrs. Patricia C. Isler, c/o Holland, Dubeau and associates, 1931 Ledo Road,
,' Albany, Georgia 31707, for its Holland's Folly Subdivision. Highway 195,

Albany, NPOES Permit No. GA 0022675. One existing discharge enters Dry Creek,

j in the Flint River Basin.
., .

1 Elbert County
h c

! Heardmont Health Care Center, Route 6, Box 249. Elberton, Georgia 30635,
1 NPDES Permit No. GA 0022276. One existing discharge enters Bertram Creek ;

j in the Savannah River Basin.
( ;

! Fayette County
J

i River Oaks Communities, Inc., 100 Apollo Drive. Fayetteville, Georgia 30214,
| for its Shadydale Village MHP, 'iPOES Permi t 'lo. GA 0023338. One existing
,

discharge enters Tar Creek in the Flint River Basin.
1

{ Fernwood Park, Inc.,1165 Highway 31t, Fayetteville, Georgia 30214, for its i
| nobile home park, ilPDES Permit No. GA 0023078. One existing discharge enters i

j Morning Creek in the Flint River Basin.
t'

Forsyth County

Senior Habersham utility Corporation, Buford Dam Road, Cumming, Georgia 30130, [
! *1PDES Permit No. GA 0030261. One existing discharge enters Lake Lanier in the
I Chattahoochee River Basin. i

!
! -

'

i
'

!
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Fulton County

Fulton County Board of Education, 786 Cleveland Avenui, S.W., Atlanta, Georgia
30315, for its Clif tondale Elementary School, 6399 Butner Road, College Park,
NPDES Permit No. GA 0035360. One existing discharge enters C:mp Creek in the
Chattahoochee River Basin.

Fulton County Board of Education, 786 Cleveland Avenue, S.W. , Atlanta, Georgia
30315, for its Cedar Grove Elementary School, 9275 Cedar Crove Road, Fairburn,
NPDES Permit No. GA 0035386. One existing discharge enters Tuggle Creek in the
Chattahoochee River Basin.

Fulton County Board of Education, 786 Cleveland Avenue, S.W. , Atlanta, Georgia
30315, for its Evoline C. West Elementary School, 7040 Rivertown Road, Fairburn,
NPDES Permit No. GA 0035378. One existing discharge enters Bear Creek in the
Chattahoochee River Basin.

Fulton County Board of Education, 786 Cleveland Avenue, S.W. , Atlanta, Georgia
30315, for its Seaborn Lee Elementary School . 4600 Scarbrough Poad, College
Park, NPDES Permit No. GA 0033351. One existing discharge enters Wolf Creek
to Camp Creek in the Chattahoochee River Basin.

Glynn County

Golden Shores seafoods, P. O. Box 889, Brunswick, Georgia 31520, NPDES Permit
No. GA 0003859. One existing discharge enters *.he Brunswick Harbor tributary
to the Atlantic Ocean.

Shady Acees Mobile Home Park, 54 Holti Road, Brunswick, Georgia 31520, NPDES
Permit No. GA 0022489. One existing discharge enters Cowpen Creek in the
Jatilla River Basin.

Cyinnett County
_

Countryside Village of Gwinnett,101 Horizon Parkway, Buford, Georgia 30518,
NPDES Permit No. GA 0030180. One existing discharge enters Suwanee Creek in
the Chattahoochee River Basin.

Hall County

Barnes Mobile Home Park, 230 Shallowford Road, Gainesville, Georgia 10501,
NPOES Permit No. GA 0022093. One existing discharge enters Cedar Creek in
the Oconee River Basin.

Chattahoochee Country Club, P. O. Box 1187, Gainesville, Georgia 30501, NPDES
Permit No. GA 0022471. One existing discharge enters Lake Lanier in the
Chattahoochee River Basin.

Vogtle DES 12 Appendix E



Countryside Village of Lake Lanier, 4802 Friendship Road, Buford, Georgia 30518,
NPDES Permit No. GA 0030201. One existing discharge enters Suwanee Creek in the
Chattahoochee River Basin.

~ Shady Grove Mobile Home Park, Route 3 Flowery Branch, Gecrgia 30542, NPDES
Permit No. GA 0023469. One existing discharge enters Balus Creek in the
Chattahoochee River. Basin.

Harris County

Ida Cason Callaway Foundation (Callaway Gardens), U. S. Highway 27, Pine Mountain,
Georgia 31822, NPDES Permit No. GA 0022527. Six existing discharges enter
Mountain Creek in the Chattahoochee River Basin.

Henry County

Talmadge Farms, Talmadge Road, Lovejoy, Georgia 30250, NPCES Permit No. GA 0035602.
One existing discharge enteas Panhandle Creek in the Flint River Basin.

Lee County

Lee High Acres Subdivision,1937 Ledo Road, Albany, Georgia 31707, for its'

V. S. Highway 19 plant, NPDES Permit No. GA 0026603. One existing discharge
enters Kinchafoonee Creek in the Flint River Basin.

Liberty County

State of Georgia, Cepartment of Defense, Att: FMO, D. O. Box 17965. Atlanta ,
,

Georgia 30316, for its National Guard Training Center, Hinesville. Georgia
31313, NPOES Permit No. GA 0027685. One existing Jischarge enters Medway
River in the Ogeechee River Basin.

Lowndes County

The Langdale Company, P. O. Box 1088, Valdosta, Georgia 31601, NPDES Permit
No. GA 0035653. One existing discharge enters Mud Creek in the '.lithlacoochee
River Basin.

Lowndes County Board of Commissioners, P. O. Box 1349 Valdosta, Georgia 31601,
for its Ponderosa Campground, NPOES Permit No. GA 0022578. One existing dis-
charge enters Franks Creek in the Suwannee River Basin.

U. S. Department of the Air Force, Moody Air Force Base, Georgia 31699, NPnFS
Permit No. GA 0020001. One existing discharge enters Beatty Creek in the
Suwannee River Basin.

,

Macon County _

Ideal Intermediate Care Home, 201 Poplar Street, Ideal, Georgia 31041, NPOES

Permit No. GA 0023418. One existing discharge enters Cedar Creek in the Flint
River Basin.
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.

4

,

3 -
Ponroe County i

i
Hi. itop Nursing Home, Route 2, Box 619, Forsyth, Georgia 31029, NPDES Permit
No. GA 0022420. One existing discharge enters Sand Creek in the Lower Ocmulgee
River Basin.'

Murray County

Cumberland Mills, Inc., Executive Plant, P. O. Box 189, Chatsworth, Georgia
# 30705, NPDES Permit No. GA 0034452. One existing discharge enters Mill Creek -

in the Coosa River Basin

I Pike County

; Georgia Baptist Childrens Home. Highway 19, Meansville, Georgia 30256, NPDES
Permit No. GA 0022314 One avisting discharge enters Five Mile Creek in the

| Flint River Basin.
I

Putnam County

Georgia Power Company, P. O. Box 4545, Atlanta, Georgia , NPDES Permit No.
GA 0035581. Ten existing discharges enter Lake Sinclair in the Oconee Riv'er
Basin. t

. , ,

:

Stephens County

Georgia Department of Public Safety, P. O. Box 1456, Atlanta, Georgia 30371, ,
.

for its State Patrol Post No. 7 plant, NPDES Permit No GA 0034975. One
existing discharge enters the North Fork of the 3 road River in the Savannah4

River Basin.
Y

Toccoa Falls College, Toccoa, Ge,orgia 30598, NPDES Permit No. GA 0025798.
One existing discharge enters Toccoa Creek in the Savannah River Basin,

j

leitair_ County

| Cook & Company, P 0. Box 458, Lumber City, Georgia 31534. NPCES Permit No.
j GA 0026735 One existing discharge enters the Ocmulgee River Basin,

j Tift County

| Red Carpet inn, P. O. Box 40, Chula, Gecrgia 31733. I 75 and Brookfield Road,
! NPOES Permit No. GA 0024465. One existing discharge enters Middle Branch in
| the Suwannee River Basin,

i

Troup County ;

laylar Corporation, P. O. Box 372, Hogansville, Georgia 30230. for its
I-85 and Georgia 219 regional plant, NPOES Permit No. GA 0032565. One
existing discharge enters a tributary to Long Cane Creek in the Chattahoocne'. !

|River Basin.

<
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Southeastern Management Corporation, 146 Spring Street, Macon, Georgia 11201,
for its LaGrange Health Care Center, NPDES Permit No. GA 0029998. One existinq
discharge enters a tributary to Blue John Creek in the Chattahoochee River Basin.

Turner County

Quality Inn, I-75, Ashburn, Georgia 31714, for its Quality Inn, Amboy Road,
NPDES Permit No. GA 0023370. One existing discharge enters a tributary to
Deep Creek in the Suwannee River Basin.

Walker County

Rock City Gardens, Inc.,1400 Patten Road, Lookout Mountain, Georgia 37350,
NPDES Permit No. GA 0029726. One existing discharge enters Chattanooga Creek
in the Tennessee River Basin.

Ware County
1

Champion International, P. O. Box 1299, Waycross, Georgia 31501, NPDES Permit
No. GA 0002771. One existing discharge enters Kettle Creek in the Satilla |
River Basin.

.

White County

Huntington Convalescent Home, Route 2, Cleveland Road, Cleveland, Georgia 30528,
NPDES Permit No. GA 0026379. One existing discharge enters Stephens Creek in
the Chattahoochee River Basin.

Wilcax County

Abbeville Nursing Home, P. O. Box 445, Abbeville, Georgia 31001, NPDES Permit
No. GA 0023019. One existing discharge enters Cedar Creek tributary in the
Lower Ocmulgee River Basin.

Having reviewed the applications submitted, the Division proposes to issue new
NPDES permits to the following facilities, subject to specific pollutant limita-
tions and special conditions:

Burke County

Georgia Power Company, P. O. Box 4545, Atlanta, Georgia 30302, for its Plant
Vogtle, NPDES Permit No. GA 0026786 Four proposed discharget to enter the
Savannah River.

Laurens County

Camsco Produce, P. O. Box 908, Blandon, Pennsylvania 19510, NPDES Permit No.
GA 0046876. One proposed discharge to enter Collins Brook in the Oconee
River Basin.

,
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rHE DIVISION PROPOSES TO REISSUE NPDES PERMITS TO THE FOLLOUING PUBLICLY OWNED
TREATMENT WOPKS (POTW) TO INCORPORATE THE DIVISION'S APPROVAL OF THE POTW'S
INDUSTRIAL PRETREATMENT PROGRAM, SUBJECT TO SPECIFIC POLLUTANT LIMITATIONS AND
SPECIAL CONDITIONS:

Bibb County

Macon-Bibb County Water & Sewerage Authority, P. O. Box 108, Macon, Georgia
31302, for the following water pollution control plants:

Rocky Creek plant, NPDES Permit No. GA 0024546 One existing discharge
enters Rocky Creek in the Ocmulgee River Basin.

Lower Poplar Street plant, NPDES Permit No. GA 0024538. One existing
discharge enters the Ocmulgee River in the Ocmulgee River Basin.

Lake Tobesofkee plant, NPDES Permit No. GA 0049948. One existing dis-
charge enters Tobesofkee Creek in the Ocmulgee River Basin.

Whitfield County

City of Dalton, Water, Light and Sinking Fund Commission, Post Office Box 869,
'

Dalton, Georgia 30720, for the following water pollution control plants:

Riverbend Road plant, NPDES Permit No. GA 0026727. One existing discharge
enters Drowning Bear Creek in the Coosa River Basin.

Abutment Road plant, NPDES Permit No. GA 0034681. One esisting discharge
enters Drowning Bear Creek in the Coosa River Basin.

LOCAL PRETREATMENT PROGRAM APPROVAL

In accordance with Chapter 391-3-6 .09 Pules and Regulations for Water Quality
Control, notice is hereby given of conditional approval by the Georgia Environ-
mental Protection Division of the Pretreat~.ent Program for the City of Dalton
Water, Light and Sinking Fund Commission.

THE O! VISION PROPOSES TO ISSUE PRETREATMENT PERMITS TO THE FOLLOWING APPLICANTS
FOR A DISCHARGE INTO A PUBLICLY OWNED TREATMENT WORKS THEN INTO WATERS OF THE
STATE OF GEORGIA. IN EACH CASE THE PERMIT LISTS SPECIFIC POLLUTANT LIMITATIONS
AND SPECIAL CON 0!TIONS FOR O!SCHARGE TO THE PUBLICLY OWNED TREATMENT WORKS:

Floyd County

Florida Tile, Division of Sikes Corporation, P. O. Box 962, Shannon, Georgia
30172, for a discharge to the Floyd County Shannon Water Pollution Control
Plant. Permit No. WQ-IP-041 lists specific pollutant limitations and special
conditions for the discharge to the Floyd County plant.
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NOTICE OF APPLICATION FOR A LAND TREATMENT PEPMIT FOR NO-DISCHARGE WASTEWATER
TREATMENT SYSTEM IN THE STATE OF GEORGIA

Having reviewed the applications which have been submitted, the Environmental
Protection Division intends to issue land treatment permits for the following
no-discharge systems:

Chatham County

Chatham County Board of Commissioners, P. O. Box 8414, Savannah, Georgia 31402,
for its Whitemarsh Island plant, LAS GA 02-102. An existing land treatment
site located in the Savannah River Basin.

Fulton County

Fulton County Department of Planning and Community Cevelopment, Room 300,
165 Central Avenue, S.W. , Atlanta, Georgia 30335, for its Stonewall Prison
plant, LAS GA 02-292. An existing land treatment site located in the

,

Chattahoochee River Basin,

s

Henry County

Henry County Water and Sewerage Authority, 345 Phillips Drive, McDonough,*

Georgia 30253, for its Hampton Industrial Park plant, LAS GA 02-125. An

existing land treatment site located in the Flint River Basin.

Newton County

City of Covington, 2111 Conyers Street, S.E., Covington, Georqia 30209, for
its Covington/ Newton County plant, LAS GA 02-055. A proposed land treatment
site located in the Upper Ocmulgee River Basin.<

1

Persons wishing to comment upon or object to the proDosed determinations
are invited to submit same in writing to the EPO address above, no later
th.sn September 4,1984 All comments received prior to or on that date
will be considered in the formulation of final determinations regarding
the application. A public hearing may be held where the EPD Director finds
a significant degree of public interest in a proposed permit or group of

,

permits. Additional information regarding public hearing peccedures is
available by writing the Environmental Protection Division,

,

A fact sheet or a copy of the draft permit is available by writing the
Environmental Protection Division. A copying charge of 25c per page will
be assessed. The permit application, draft permit, comments received, and<

other information are available for review at Room 822, 270 Washingtoni

Street, S.W., Atlanta, Georgia, between the hours of 9:00 a.m. and 4:00 p.m. ,
Monday thru Friday.

Please bring the foregoing to the attentinn of persons who you know will
be interested in this matter.
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3PERMIT NO. GA 0026786 'c

1

h.12i7ED
STATE OF GEORGIA 4

ads ? DDEPARTMENT OF NATURAL RESOURCES
ENVIRONMENTAL PROTECTION Ditl510N \ggg

{.-.;q, '

AUTHORIZATION TO DISCHARGE UNDER THE 6" A

NATIONAL POLLUTANT DISCHARGE EllMINATION SYSTEM j,, g34 ;D
,

, g..g , i=.a 14
''

g in compliance with the provisions of the Georgia Water Quality Control Act (Georgia
-

d Laws 1964, p. 416, as amended), hereinalter called the " State Act," the Federal Water
d Pollution Contrel Act, as amended (33 U.S.C.125 t et seq.), hereinalter called the " Federal

~h Act," and the Rules and Regulations promulgated pursuant to each of these Acts,
d

Georgia Power Company .

P. O. Box 4545 -

Atlanta, Georgia 30302 %
:A
'c:--c:a- .

is authorized to discharge from a facility located at g
- Vogtle Electric Generating Plant k

'Waynesboro, Burke Co'inty, Georgia
$g

e to receiving waters Savannah River :S
Q %
E -

e
d in accordance with ef fluent limitations, monitoring requirements and other c onditions set

[ forth in Parts I,11, and ill hereof. h_
e s
& This permit shall become effective on the date signed by the Director of the ._

<

Q Environmental Protection Division.
This permit and the authorization to discharge shall espire at midnight.

'e

C
.

3::c

- Signed this , day of - . - .

@. 4;=|
d ,e, ~ a --
& ( l| >

j4 Director,
Environmental Protection Divisionm yg , _

py
m-

Y|
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sn S T ATt. Of GlutNI A
'O DEPAstTMEIJT UF IJATURAL 4tESOUllCES

< 3 ENVIRONMErlTAL PitOTECTIOra DIVISION
E.-:.e

E A. Eft'LUElli LIMITATIOt4S AND MOl'aTORit% ItEQUIREMENIS
m
*

'
1. Durirvj tie period begiming effective date orw!losting through

tie permitsee is astforized to dischorge from outfoll(s) seriol ninober(s) 001 - Cooling Tower BlowdownA

(001A1 and 001A2ISuch discharges slull be limited md monitored by the permittee as specified below:

Effluent Chorocteristic Discharge Limitations
.

Monitoring Requirements
kg/doy (Ibs/ day) Other Units (Specify)

Measurement Sample Sample
Daily Avg. Daily Max. Daily Avg. Daily Mox. Frequency Type Location

3Flow-m Doy (MCD) - - - - *2 *2 *2
*3Free Available Chlorine - - 0.2 n.g/l 0.5 mg/l 1/ Week Mul tiple *1

Grabs*5 3Total Residual Chlorine 1/ Week Multiple *1- - - - .-*
Grabs

Time of TRC Discharge - - - 120 minutes / 1/ Week Multiple *1
day per unit Grabs

Total Chromium -- - - 0.2 mg/l 1/ Quarter Grab *4
-

Total Zinc - - - 1.0 mg/l 1/ Quarter Grab *4

The gM sinli not be less stum 6.0 standard units nor greater tien 9.0 standard
units .ind shall be monitored twice per month by grab sample at final discharge.

22 '

p -[-tThere stoll be su discimrge of floating solids or visible loom in otter i!mm tro. e amounts. I
~

*1 Monitored issuediately following dechlorination system, p'm .-
*2 See Part III, S'pecial Requireneents, Item 7. -

g *3 See Part III, Special Requirements, item 4. --

3 *4 Manitored prior to mixing with other waste streams, o~
g *5 Effluent limitations for FAC and TRC refer to the average and maximum concentrations 2 #*
p daring any individual chlorine release period. O '

$m The permittee shall certify yearly that no priority pollutant other than chromium or
zinc is above detectable limits in this discharge. This certification may 1,e based
on manufacturer's certifications or engineering calculations.

_- -- . - - -- .- _ ._ . _
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rn STATE OF GEORGI A
/d< 3 Of PARTMENT OF NAIURAL RESOURCES
C w ENVIRONMLNTAL lHOTECTION DIVISION
* k
o Tm

$ During the peiiod begiming effective date md lasting through'^

the permittee is authorized to discharge from outfall(s) serial number (s) 0018 - Low Volume Waste (Wastewater
Retention Basin)

.Such discharges stoll be limited md mmitored by the perm tsee os specified below:i

Ef fluent Cturocteristic Disct'orge Limitatims Monitorino Requirements
kg/ day (Ibs/ day) Other Units (Specify)

(mg/1) Measurement Sample Sample *1
Daily Avg. Daily Max. Daily Avg. Daily Max. Frequency Type Location

Flow-m Day (MCD) - - - - *2 *2 *2

- - 30 100 2/Mcqth Grab Discharge LineTotal Suspended Solids

@ Oil & Grease - - 15 20 2/ Month Grab Discharge Line

The pH sinll not be less tion 6.0 ston(kird units rur greater than 9.0 standard
units und stoll be mmitored twice per month by orab sample at final discharge. -

There shall be to discharge of fi.>otino <.o! ids << visible foum in other tion troce amounts. }2 [
3% x

:
O I*1 Prior to mixing with cooling tower blowdown.

*2 See Part III, Special itequirements, item 7. y"
.

h
"

? -

a 8"
%E ,

5* i-
., a

, .. .
. .

_ _ _ _ _ _ _ .



g
n
i.1 1 [xH -

*
n eoei g

Ta2 * o2 rt
t

s pa * a
mc h }5-g 7&* $ cO* *,t

n oo c
e SL s
m i

De
r e

i lpe bu
q mp 2 a

t e ay * r
n R ST G
a
l g

nP
i

r tt o nn t ee yi

m n myc l
t o en r

Ma e er
e u u t
r s 2 r
T aq * ae er u
e MF Q .g s
a d t

w r . n
e oe u

dg o.S : ) x
w y a nr moa a- o f M th

5
l i

se c - 5 c e
B b e y

4 s ch p il u1 i

g0 d S a 0. d r
u0 e (
o i s)D t

f 9l nr ti l a nh )s c in/ n
if

t
( e

gr p Ug i

m. nfn e s g r
v o eb r(

i s e t hm o s h A it
t as t

mou e t - 3 r oO ly 3 een el

n
t t i

-i

dl tl

a a a ap i

mi it D em mm itr r ae m gs os r oe i r l) p L
mb le

s . a( e e x r ml

h g a .

bl sg
i a7a M

imb

tt r
- - y is ef a r mt y

u b h )y ly v t eeo c a r st
d

i

dd s a h ot i

m e D / D
i r

it ea sr s kn dd o o b
t ,

<o ssr
t I

mm il atef i ( o wnS4 v e m y i sI

IE O g a g e g rm
. sr e

CI t r m d v p
eh d g A in eelS ca / h rl I

UVI f s

t

0. ce af c
m

- - t ik y
o ouO D ed d a w

l

ye
'

i l

6i qiS f

E4 o e D t f nRr

RO t

n o at
i

I gd nd e h aLT n e im
it

l

e
r g tiA C z o r i c

i l

RE mi er c st i we
*

ub siUT go i pi

lem
l

t c gS1O ei sl
sl nt i )

D em idAR b u
AJP dwt r i .

e hG e o
x1t s t

i1 .I os t bs c M o m1GFL si i e oROA ee g r ( nl el. -

u b oto yOI T pe r i
l t ra1 t o l

nls l aE4t l

ci h C D isd u rP
t

Gf E it c 3 oM mE ts mln mFM N ge d e - p e re
s i eiir

OI np l

h u w 5 s rR O PSi
l 0o et e _E r

TAIR u e c f u
h u f 0 hr h 12l

APV Dt S E F B T u T * -
_TLN

SOE
m h ymTn!.

<hg Sw U dEaEm

i| |j||||! |i l| l||||l|| 'l.'l| I i iI|! |t



_ _. __ . _ _ . __ _ ._ .. . -.

.

:

m STATE OF GEORGI A
-

N 3 DLPARIMENI OF NAIURAL llESOURCES
'? w ENVIRONMENTAL fROTECTIOtt OlVISION
E b'
Q .?> During the pe iod begiming effective date and lasting through
o

L
the permittee is authorized to discharge from outfall(s) serial number (s) 00187 - L w Volume Waste (Liquid

Radwaste System)
' Such dischorges stoll be limited and monitored by the permittee os specified below:

Eifluent Cinrocteristic Discharge Limitations Monitoring Requirements
kg/ day (Ibs/ day) Otler Units (Specify)

(mg/1) Measurement Sompie Sample ~ *1
Doily Avg. Daily Max. Daily Avg. Daily Max. Frequency- Type Location

3 - - - *2 *2 *2Flow-m Day (MCD) -

30 100 2/ Month Grab Discharge LineTotal Suspended Solids - -

Oil & Grease - - 15 20 2/ Month Grab Discharge Line
u

; I

|

|

.,

The pH shall not be less tion 6.0 standard units sur greater than 9.0 standard I

|units and shall be monitoied twice per month by grab sample.
,

t

There stoil be to discharge of flooting solids or visible foam In other tion troce amounts. }2 j
$$ %

H;- .

*1 Prior to ixing with other waste streams. "' |*2 See Part III. Special Requirements, item 7.
o

O'
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STATE OF GEORGI A PARTI
DEPARTMENT OF NATURAL RESOURCES'
FNVIRONMENTAL PROTECTION DIVISION Page. 6 of 14

Permit No. GA 0026786

B. SCHEDULE OF COMPLI ANCE

I. The permittee shall achieve compliance with the effluent limitations
specified for discharges in accordance with the following schedule:

.

N/A

!

,

I

f

i 2. No later than 14 calendor days following a date identified in the above
schedule of cornpliance, the permittee shall submit either o report of
progress or, in the cose of specific actions being required by identified
dates, a written notice of compliance or noncompliance. in the latter,

case, the notice shall include the coyse of noncompliance, any remedici,

actions taken, and the probability of meeting tre next seneduled
; reiluirement.

|
|

1
f

4

| EPO 2.21-4-1

1
1
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: STATE OF GEORGI A 'PART|
DEPARTMENT OF NATURAL RESOURCES ~

~

!

ENVIRONMENT AL- PROTECTION DIVISION - Page' 7 of 14'
Permit No. GA 0026786 |

Note: - EPO os used herein means.the Division of Environmental Protection of
the Department of Natural Resour.ces.

C. MONITORING AND REPORTING

l. Representative Sampling

Samples and measurements token as required herein shcIl be
representative of the volume md nature of the monitored discharge.

2. Reporting
.

Monitoring results obtained & ring the previous 3 months shall be
summarized for each mnnth and reported on on Operation Monitoring
Report (Form WC 1.4S), postmarked no later tha t the 21st. day of the
month following the completed reporting period. Tne first report is

due on
The EPD may require reporting of odditional monitoring results by
written notification. - Signed copies of these, and oil other reports4

required herein, shall be submitted to the following oddress:
i

Georgio Environmental Protection Div:sion
Water Quclity Control Section - Industrial t:astewater Pro.; ram
270 Washington Street, S.W.
Attonto, Georgia 30334

'
3. Definitions

The " doily overage" discharge means the total discharge by weighto.
during a calendor month divided by the number of days in the

i month that the production or commercial facility was ooeroting.
Where less thm daily sampling is required by this pe mit, the daily ,

overage discharge shall be determined by the summation of all the
measured daily discharges by weight divided by the number of days
sampled during the eclendor mmth when the measurements were
made.

b. The " daily maximum" discharge means the total discharge byj

1
weight & ring any calendar day.

!

c. The " doily overage" concentration means the crithmetic overage
(weighted by flow value) of all the daily determinations of
concentration made during a calendar month. Daily determinations
of concentration mode using a composite sample shall be the,

|
concentration of the compos!!e sample. When grob samples are
used, the daily determination of concentration shall be the
crithmetic overage (weighted by flow value) of all the somple
collected during that calendor day.

]
. ..s

.\ S.
' J .J .b I,
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d. The " daily mcximum" concentration means the daily determination
of concentration for any calendar day.

" Weighted by flow value" mecns the summation of each samplee.
concer.tration times its respective flow in convenient units divided
by the sum of the respective flows.

f. For the purpose of this permit, o calendor day is defined as cny
consecutive 24-hour period.

4. Test Procedures

Test procedures for the analysis of poilutants shall conform to regu-
lotions published pursuant to Section 304(g) of the Federal Act.

5. Recording of Results

For each measurement er sample taken pursuant to the requirements of
this permit, the permittee shall record the following information:

Tt.e exact place, date, and time of sampling;a.

b. The dates the molyses were performec;

c. The person (s) who performed the analyses;

d. The analytical techniques or methods usec; and

e. The results of all required malyses.

6. Additional Monitoring by Permittee

If the permittee mcriifors any pollutant at the location (s) designated
herein more frequently than required by this permit, using approved
onclytical methods as specified cbove, the results of such monitoring
shall be included in the calculation nnd reporting of the values required
in the Operation Monitoring Repor t Form (WO l.45). Such increoced
monitoring frequency shall also be indicated. The EPD may require
mcre frequent monitoring or the mcnitoring of other pollutcnts not
requited in this permit by written notification.

.

7. Records Retention

, All records cnd information resulting from the monitoring activities
required by this permit including all records of analyses performed and
calibration and maintenance of instrumentation and recordings from
continuous monitoring ins tri. mentation shall be retained by the
permittee for a minimum of three (3) years, or longer if requested by
the State Environmental Protection Division.

.a 2

;.

|- .s a
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A. MANAGEMENT REQUIREMENTS

1. Change in Discharge

All discharges authorized herein shall be consistent with the terms md
conditions of this permit. The discharge of any pollutant identified in
this permit more frequently than or at a level in excess of that
authorized shall constitute o violation of the permit. Any anticipated
facility expansions, productim increases, or process modifications
wn. h will result in new, different, or increased discharges or pollutonts.
mus? be reported'by submission of a new iPDES application or, if such I

changes will not violate the effluent limitntions specified in this permit, I
- by notice to the EPD of such changes. Following such notice, the l

permit may be modified to specify and limit any pollutonts not i
previously limited. |

2. . Noncompliance Notification

If, for any reason, the permittee does rot comply with or will be uncole
to comply with any daily maximum effluent limitation specified in this
perrr.it, the permittee shall provide the Water Ovality Control Section
of EPD with the following information, in writing, within five (3) dcys
of becoming aware of such condition:

a. A description of the discharge md cause of noncompliance; and

b. The period of noncompliance, including exact dates md times; or,
if not correc ted, the anticipated time the noncompliance is
expected to continue, and steps being taken to reduce, eliminate
and prevent recurrence of the noncomplying oischarge.

3. Facilities Operation

The permittee shall of all times maintain in good working order and
operate as efficiently as possiole 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 shoal take all reasonable steps to minimize any adverse
impact to n,;vigable waters resulting from noncompliance with any
effluent lim;tations specified in thi., permit, including such occelerated
or additional monitoring as necessary to determine the nature und
impact of the noncomplying discharge.

,

, .:s =.;=.. ,
: .,, .

.. i ,,

2 o .,, ,
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S. Bypassing -

Any diversion from or bypass of facilities covered by this permit is
prohibited, except (i).where unavoidable to prevent loss of life or severe
property damage, or (ii) where excessive storm drainage, runoff, or
infiltration would domoge any facilities necessary for compliance with
the effluent limitations md prohibitions of this permit. The permittee
shall operate the treatment works,. including the treatment plant and
total sewer system, to minimize discharge of the pollutants listed in
Part I of this permit from combined sewer overflows or bypasses. The
permittee shall monitor all overflows and bypasses in the sewer and
treatment system. A record of each overflow and bypass shall be kept
with information on the location, cause, duration, and peak flow rate.

.

U on written notification by EPD, the permittee may be requirea to .
submit a plan and schedule for reducing bypasses, overflows, and
infiltration in the system.

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 waters of the State.

7. Power Failures

in order to maintain compliance with the effluent limitations md pro-
hibitions of this permit, the permittee shall either:

a. In accordance with the Schedule of Compliance contained in Part I,
provide on citernative power source suf ficient to operate the
wastewater control facilities;

or, if such alternative power source is not in existence, and no date for
its implementation appears in Port I,

b. Holt, reduce or otherwise control production md/or cli discharges -

from wastewater control facilities upon the reduction, loss, or
failure of the primcry source of power to said wastewater control
facilities. '

B. RESPONSIBILITIES

1. Right of Entry

The permittee shall allow the Director of EPD, the Regional Admini-
strator of EPA, and/or their authorized representatives, agents, or
employees, 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 md conditions of this permit; and

EPO 2.21-8
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.b. At reasonable times.. to have access to and copy any records
required to be kept under the terms cnd conditions of this permi,t;
to inspect any monitoring equipment or monitoring method r? quired .
in this permit; and to sompte any discharge of pollutants.

2. Transfer of Ownership or Control

in the event of cny change in. control or ownership of facilities from ;

which the authorized discharges emonote, the permittee shall notify the
succeeding owner or controller of the existence of this permit by letter,
o copy of which shall be forwarded to the Water Quality Control Section
of EPD.

3. Availability of Reports j

|
Except for dato determined by the Director of EPD to be confidential
under Section 16 of the State Act or the Regional Administrator of the
U.S. Environmental Protection Agency under Section 308 of the Federal |
Act, oil reports prepared in accordance with the terms of this permit
shall be aviolable for public inspection at the Atlanta office of the EPD.
Effluent data shall not be considered confidential. Knowingly making
any false statement on any such report may result in the imposition of
criminal penalties os provided for in Section 22(b) of the State Act.

4. Permit Modification

Af ter written notice and opportunity for a hearing, this permit may be
modified, suspended, revoked or reissued in whole or in part during its
term for cause including, but not limited to, the following:

a. Violation of any conditions of this permit;

b. Obtaining this permit by misrepresentation or failure to disclose
fully all relevant fccts;

c. A change in any_ condition that requires either o tempora.y or
permanent reduction or elimination of the permitted discharge; or

d. To comply with any applicable effluent limitation issued pursuant
to the order the United States District Court for the District of
Columbia issued on June 8,1976, in Natural Resources Defense
Council, Inc. et.al. v. Russell E. Train, e tKC 2120 (D.v.t. iiia,

,

'if tne effluent limitation so issued:

'(1) is different in conditions or more stringent then any ef fluent
limitation in the permit; or

~ (2) controls any pollutant not limited in the permit.
,

,

o

EPD 2.21-9
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S. Toxic Pollutants

Notwithstonding Port II, B-4 obove, if a toxic ef fluent standard or pro-
hibition (including any schedule of compliance specified in such ef fluent
standard or prohibition) is established under Section 307(o) of the
Federo; Act for o toxic polNtont which is present in the discharge and
such stonderd or prohibition is' more stringent thor any limitation for
such pollutant in this permit, this permit shall be revised or rnodified in
accordance with the toxic effluent stonderd or prohibition. A draft
permit will be provided for review and coments prior to issuance.

6. Civil and Criminal Liability

Nothing in this permit shall be construed to relieve the permittee from
civil or criminal penalties for noncompliance.

7. State Laws

Nothing in this permit shall be construed to preclude the institution of
ony legal action or relieve the permittee from any responsibilities,
liabilities, or penalties established pursuont to any applicable State low
or regulation under authority preserved by Section 510 of the Federcl
Ac).

8. Water Quality Stancards

Nothing in this permit shall be construed to preclude the modificction
of any condition of this permit when it is determined that the ef fluent
limitations specified herein fail to ochieve the applicoote State water
quality standards.

9. Prcperty 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 infringement of Federal, State or local lows or regu-
lations.

10. Expiration of Permit

Permittee shall not discharge offer 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 authorized to issue permits no Icter than 180 days prior
to the expiration date.

I1. Contested Hearings

Any person who is aggrieved or adversely offected by any oction of the
Director of EPD shall petition the Director for a hearing within thirty
(30) days of notice of such oction.

- ..g ,

. . . c .| , =*
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12. Severab111ty

The provisions of this permit are severable, and if any provision of
this permit, or the application of any provision of.this permit to
any circumstance, is held invalid -the application of such provision
to other circumstances, and the remainder of this permit, shall not
be affected thereby.

13. Best Available Technology Economically Achievable

Notwithstanding Part II, B-4 above, if an applicable effluent standard' '

or prohibition (including any schedule of compliance specified in such
effluent standard or prohibition) is established under Section 301(b)2
of the Federal Act for a 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 such effluent standard or prohibition.6

A draft permit will be provided for review and comments prior to
issuance.

14. The permittee will implement best management practices to control
the discharge of hazardous and/or toxic materials from ancillary
manufacturing activities. Such activities include, but are not
limited to, materials storage areas; in-plant transfer, process and
material handling areas; loading and unloading operations; plant
site runoff; and sludge and waste disposal areas.

|

PART III

A. PREVIOUS PERMITS

1. All previous State water quality permits issued to this facility,
whether for construction or operation, are hereby revoked by the
issuance of this permit. This action is taken to assure compliance

~

with the Georgia Water Quality Control Act, as amended, and the
Federal Water Pollution Control Act, as amended. Receipt of the
pennit constitutes notice of such action. The conditions, require-
ments, terms and provisions of this permit authorizing discharge
under the National Pollutant Discharge Elimination System govern
discharges from this facility.

-
,

| uno, .

,- .' I
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-

FPD 2.71.11

Vogtle DES 30 Appendix E
,

!

|



STATE OF GEORGIA PART III
DEPARTMENT OF NATURAL RESOURCES !

ENVIRONMENTAL PROTECTION DIVISION Page 14 of 14
Permit No. GA 0026786

- B. SPECIAL REQUIREMENTS

1. There shall be no discharge of polychlorinated biphenyl compounds
such as those commonly used for transformer fluid.

2. Any metal cleaning wastes generated will be contained for further
treatment or disposal in a manner to permit compliance at time of
discharge with requirements listed below. This applies to any_ pre-

operational chemical cleaning of metal process equipment also.

3. The quantity of pollutants discharged in metal cleaning waste
shall not exceed the quantity determined by multiplytrig the flow
of metal cleaning wastes times the concentrations 1.isted below.
The pH is to be in the range of 6.0 ' o 9.0 standard units.t

Effluent Characteristic Discharge Limitation h7/l)
Daily Average Daily .vaxi um

Total suspended solids 30 100
Oil and grease 15 20
Copper 1.0 1.0
Iron 1.0 1.0

,

Each discharge shall be sampled by composite consisting of three
or more grab samples, one of which will be collected i:rmediately
after the start of discharge, one immediately prior to termination
of discharge, and one or more between these two. Pesults shall be
reported monthly by the 21st day of the following calendar month.

4 Neither free available chlorine nor total residual chlorine may

be discharged from any unit for more than two hours in any one
day as monitored immediately following the dechlorination facilities.

5. In the event that wae,te streams from various sources are combined
for treatment of discharge, the quantity of each collutant or
pollutant property controlled by this permit shall not exceed the
specified limitations for that source except that the limitations
for free available chlorine and total residual chlorine discharges
from cooling tower blowdown shall apply following the decnlorination
system as noted in Item 4 above.;

6. The Director may modify any effluent limitation upon recuest of
,

the permittee if such limitation is covered by an approved
variance or by an amendment to the F .aral Water Pollution
Control Act.

7 The permittee shall detennine the flow of the various waste streams
and submit this determination to the Director once every.two years.

,

\
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270 Washington Street, S. W.
Atlanta, Georgia 30334 . 5%. WW,

FAC'r SHEET

APPLICATICN EVR
NATICNJ. POLIUIANT DISCHABGE ELWTICN SYSTEM

PE1EIT 'ID DISCHANGE THEATC KASTE5GTER
'IO WCERS & 'IEE SIATE CE GEORGIA

8/1/84Applicaticn No. GA 0026786 Date

1. SYNOPSIS T APPLIC;L*ICH

a. Name and Address of Applicant

Georgia Power Company, Plant Vogtle
P. O. Box 4545
Atlanta, Georgia 30302

b. Descriptial of Applicant's 05xtraticn

Applicant is engaged in the generation of electricity.

c. Producticn caparitf of Facility

N/A

d. Applicant's Receiving Waters

Savannah River

e. Descripticn of Existing Pollutist Abatanent Facilities

This will be a new generating facility.

r

!

|
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f. Descripticm of Discharges (as reported by applicant)
<
| Serial 001A - Cooling Tower Blowdown

001B - Low Volume Waste
10,280 gpmAverage Flow -

Average Winter Temperature - -

Average Stamer Ttrperature - -

pH Range (std. units) 6-9-

Pollutants which are present in significant quantities or which
are subject to affluent li:nitaticn are as follows:

Effluent Characteristic Recorted Icad- (Max. )
|

BOD 3 mg/l
C0D 15 mg/l
TOC 10 mg/l
TSS 30 mg/l

:

J

Serial 002 -

Average Flow --

! Average Winter TWtperature -
Average Sturer IWperature -
pH Range (std. units) -

Pollutants which are present in sigrificant quanti *h or which
are subject to effluent limitaticn are as follows:

Effluent Characteristic Recorted W

i

2

J EPD 2.22-2
1
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2. PROPOSD DTILE7f LDEIATICNS

serial 001A - Cooling Tower Blowdown

Permitted Maxi:un Terperature - N/A
Pez:ritted pH Range (std. units) - 6-9

Effluent Characteristic Discharce Lirritation

Daily Avg. Daily Max.

Free Available Chlorine, mg/l 0.2 0.5
0.2Total Chromium, mg/l -

1.0Total Zinc, mg/l -

,

Serial 001B - Low Volume Waste (Retention Basin)

Permitted Maxi:run Tarperature - N/A
Pezrtitted pH Range (std. units) - 6-9

Effluent Characteristic Discharce Limitaticn

Daily Avg. Da il y Max .

TSS, mg/l 30 100
Oil & Grease, mg/l 15 20

i

|

'
|
i

|

l
l
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Serial 001B(5) - Sewage Treatment Plant

Pemitted Maxmun kWature - N/A
Pe.mitted pH Range (std. units) - 6-9

Effluent Characteristic Discharce Liritation'

Daily Avg. Daily Max.

BOD, mg/l 30 45

Serial 001S(7) - Law Volume Waste (Liquid Radwaste System)

Per::'itted Maxi =.rn Wat:.re - l/A'

Pe.mitted pH Range (std. units) - 6-9

Effluent Caracteristic Discharce Limitaticri

Cail / Avg. Da il y "a x.

! TSS, mg/l 30 100
Oil & Grease, mg/l 15 20

|

!
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3. 'MGNITORING REQUIREMENTS;.

The applicant will be required to monitor. regularly-for flow and those
- parameters limited in Section '2:above~ with-sufficient frequency to ensure
compliance with the permit conditions. Freque'ncy, ' methods of sampling,.
and reporting dates will be specified in the final permit.

4. -PROPOSED. COMPLIANCE SCHEDULE FOR ATTAINING EFFLUENT LIMITATIONS

Effluent limitations are effective immediately.

5. PROPOSED SPECIAL CONDITIONS WHICH WILL HAVE A SIGNIFICANT IMPACT
ON THE DISCHARGE

#

1. .There shall be no discharge of polychlorinated biphenyl compounds
such as those commonly used for transformer fluid.

~

2. Any metal cleaning wastes generated will be contained for further
treatment or disposal in a-manner to permit compliance at time of
discharge with requirements listed below. This applies to.any pre-
operational chemical cleariing of metal process equipment also.

-3. The quantity of pollutants discharged in metal cleaning waste shall
not exceed- the quantity -determined by multiplying the flow of metal-
cleaning wastes times the concentrations listed below. The pH is
to be in tne range of 6.0 to 9.0 standard units.
Effluent Characteristic Discharge limitation (mg/l)

Daily Average Daily Maximum
Total suspended solids 30 100
Oil and grease 15 20
Copper 1.0 1.0
Iron 1.0 1.0

Each discharge shall be sampled by comoosite consisting of three
or more grab samples, one of which will be collected immediately
after the start of discharge, one immediately prior to termination
of discharge, and one or more between these two. Desults shall be
reported monthly by the 21st day of the following calendar month.

4. Neither free available chlorine nor total residual chlori.ne may be
discharged from any unit for more than two hours in any one day as
monitored immediately following the dechiorination facilities.

5. In the event that waste streams from various sources are combined
for treatment of discharge, the quantity of each pollutant or
pollutant property controlled by this permit shall not exceed the
specified limitations for that source except that the limitations4

for free available chlorine and total residual chlorine discharges'

! from cooling tower blowdown shall apply following the dechlorination
system as noted in Item 4 above.:

6. The Of rector may modify any effluent limitation upon request of the
! permittee if such limitation is covered by an approved variance or
i by an amendment to the Federal Water Pollution Control Act.

! 7. The permittee shall determine the flow of the various waste streams
and submit this determination to the Director once every two years.

! Vogtle DES 36 Apper, dix E
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6. - WATER QCALITI SUNDARDS AND EETILEfr SENDARDS APPLIED 'IO n!E DISQWE |

Applicable effluent standards are best available demonstrated control
, technology. The Savannah River is classified for Fishing.use at the
point of discharge.

The Environmental Protection Division has evaluated the location. design'

and capacity of the proposed cooling water intake structures and deter-
mined that the proposed facilities comply with Section 316(b) of the
Federal Clean Water Act. This evaluation ' included consideration of the
low withdrawal rates relative to total stream flow, the proposed physical
facilities, and intake structure requirements at other facilities.

,

7. . PRJCEDURES ICR "J!E ECMJIATION & FINAL DEMN7CIOt3

a. C:r: rent Period

The Georgia Envircr: mental Protection Division (EPD) proposes to issue an
NPDES per:-it to this a;:plicant sub]ect to the effluent li:-itations and
special conditions outl2ned above. These deter:u. nations are tcntative.

Interested persons are invited to submit wrf tten ccrments en the pen-At
application or en EPD's Proposed deterwations to the follcwing address:

Water Quality Centrol Section
Envirc: rental Protection Division
270 Washi.% p Street, S.W.
Atlanta, Georgia 30334

All ccrrents received pricr to

will be censidered in the for:mlation of final determinations with recard
to this applicatien.

'

b. Public Hearings

Any applicant, affected state or interstate agency, the Pegicnal Admnistrator
of the U. S. Envi.mntal Protection Agency (EPA) or any other interested
agency, person or group of permns may request a public hearing with respect
to an NPCES permit application if such request is filed wit. Sun thirty (30)
days following the date of the public notice of such applicaticn. Strh
request I:ust indicate the interest of the party filing the request, the
reasons why a hearing is requested, and t.5mse specific porticms of the
application or other NPDES form or information to be considered at the
public hearing. 'Ihe Director shall hold a hearing if he deter:.ines that
there is sufficient public interest in holding such a hearing. If a public
hearing is hald, notice of same shall be provided at least thirty (30) days
in advance of the hearing date.

EPD 2.22-7
"
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In the event that a public hearing is held, both cral and written ccrrents
will be accepted; however, for the accuracy of the record, writtan crments
are enecuraged. The Director or his designee reserves the right to fix i

i

reasonable limits on the time allowed for oral stata:ents and such other
precedural r@erents as he deens appropriate.

Ebliowing a public hearing, the Director, unless he should decide to deny
the Mt, may nake such nodifications in the tems and ccnditions of tra
preposed pemit as may be appropriate and shall issue the pedt. ?btice
of issuance or denial will be circulated to those persons or groups who

participated in the hearing; to those persons or groups who subnit+d
written otrxents to the Director on the proposed permit within th2.rcy (30)
days frcra the date of the public notice of the application for pemit;.
and to all persors or groups included on the EPD mailing list.

c. Ccntested Hearings

Any person who is aggrieved or adversely affected by the issuance or denial
of a W t by the Director of E2D may petition the Director for a hearing
if such petition is filed in the office of the Director within thir*:y (30)
days frtzn the date of notice of such permit issuance or denial. Such
hearing shall be held in accrrdance with the EPD Rules, Water Quality Centrol,
subparagraph 391-3-6 .01.

Petiticms for a ccntested hearing rust include the following:

1. The rme and address of the petitioner:

2. The grmr:ds under which petitiener alleges to be acarieved cr
adversely affected by the issuance or denial of a pem.tt;

3. The reason or reasons why peti *iver takes issue with the acticn
of the Dire m ;

4. All other matters asserted by petiticner which are relevant to the
action in question.

d. Issuance of the Permit When !b Public Hearing is Held

If no public hearing is held, and, after review of the written cr2ments
received, the Director detemines that a permit should be issued and that
his dete minations as set forth in the s v wsed permit are substantially
unchanged, the permit will be issued and will becue fir.al in the absence
of a request for a Contested Hearing. Not.tce of issuance or den.lal will
be circulated to those persons who subnitted written caments to the
Director on the proposed permit within thirty (30) days frcra the chte of
the public notice of such preewwi pernit; and to all persons or groups
included cn the EPD mailing list.

|

|

|

|
'
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If no public hearing is held, but the Director detexmnes, after a review

! of the written ocmnants received, that a poMt should be issued but that
substantial changes-in the proposed pemic are warranted, public notice
of the revised. determinations will be given and written otraents accepted
in the same manner as the initial notice of aoplication was given and
written ocanents auwiini pursuant to EPD Rules, Water Quality (bnt:el,
*1 W agraph 391-3-6 .06 (7) (b) . The Director shall provide an opportunity

[ .for public hearing en the revised deteminations. Such uwudartity for
P'h1i" hearing and the issuance or denial of a permit thereafter shall be .
in acco h ce with the r A M ures as are set forth above.r

|
.

i

I

l

i
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APPENDIX F

RELEASE CATEGORIES AND PROBABILITIES

The results of the Reactor Safety Study (RSS) (WASH-1400, now NUREG-75/014) have
been updated. The update was done largely to incorporate results of research
and development conducted after the October 1975 publication of the RSS and to
provide a baseline against which the risk associated with various light-water
reactors (LWRs) could be consistently compared.

Primarily, the rebaselined RSS results reflect use of advanced modeling of the
processes involved in meltdown accidents--the MARCH computer code modeling for
transient- and loss-of-coolant-accident (LOCA)-initiated sequences and the
CORRAL code used for calculating magnitudes of release accompanying various
accident sequences. These codes * have led to a capability to predict the
transient- and small LOCA-initiated sequences that is considerably advanced
beyond what existed when the RSS was completed. The advanced accident process
models (MARCH and CORRAL) produced some changes in the staff estimates of the
source term release magnitudes from various accident sequences in WASH-1400.
These changes primarily involved release magnitudes for the iodine, cesium, and
tellurium families of isotopes. In general, a decrease in the iodines was pre-
dicted for many of the dominant accident sequences, while some increases in the
release magnitudes for the cesium and tellurium isotope families were predicted.

Entailed in this rebaselining effort was the evaluation of individual dominant
accident sequences as they are understood 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 the
Risk Assessment Review Group (also known as the Lewis Report, NUREG/CR-0400).

The likelihood of a steam explosion large enough to cause containment failure
( failure mode) was determined to be less than indicated in the RSS for
both pressurized-water reactor (PWR) and boiling-water reactor (BWR) designs.
Results of both experiments and calculations to date have shown that, given
certain accident sequences, small steam explosions are likely, but it is very
unlikely that an explosion of as much energy as was postulated in WASH-1400
would occur. This large amount of energy (1.3 x 108 Btu /hr) would be necessary
to cause a massive breach of containment as described for the BWR 1 release
category of WASH-1400.

For rebaselining of the RSS PWR design, the release magnitudes for the risk
dominating sequences (Event V, TMLB'6 , y, and $ C-6, described later) were ex-2
plicitly calculated and used in the consequence modeling rather than being

*The MARCH code was used on a number of scenarios in connection with the THI-2
recovery efforts and for post-TMI-2 investigations to explore possible alter-
native scenarios that THI-2 could have experienced. See also Appendix V of
WASH-1400.
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I

lumped into release categories as was done in WASH-1400. The rebaselining led
.. to a small decrease in the predicted risk to an individual of both early _and

latent cancer fatality relative to the original RSS PWR predictions. These,

'results.are believed to be largely attributable to the decreased. likelihood of
occurrence for sequences involving severe steam explosions (a) that breached

|containment. That is, in WASH-1400, the sequences involving severe steam ex-
plosions (a) were artificially elevated in their risk significance (i.e., made

3

more likely) by use of the " smoothing technique."-

In summary, the rebaselining of the RSS results led to small overall differences
from the predictions in WASH-1400. It should be recognized that these small
differences as a result,of the rebaselining efforts are likely to be far out-,

weighed by the uncertainties associated with such analyses.
,

The accident sequences that are expected to dominate risk from the RSS PWR
design are described below. These sequences are assumed to represent the ap-
proximate accident risks from the Vogtle PWR design. Accident sequences are
designated by strings of identification characters in the same manner as in the,

RSS. Each of the characters represents a failure in one or more of the impor-
tant plant systems or features that ultimately would result in melting of the
reactor core and a significant release of radioactive materials from containment.*

Event V (Interfacir. % tem LOCA)'

;

|
The RSS identified a potentially large contribution to risk from the configura-
tion of the multiple check valve barriers used to separate the high pressure

J reactor coolant system from the low design pressure portions of the emergencyi

core cooling system (ECCS) (i.e., the low pressure injection subsystem, LPIS).
1

If these valve barriers were suddenly exposed to high overpressures and dynamic'

i loadings, the RSS judged that a high probability of LPIS rupture would exist.
Because the LPIS is largely located outside of containment, the Event V scenarioi

would be a LOCA that bypassed containment and the mitigating features (sprays)
within containment. The RSS assumed that if the rupture of LPIS did not entirely
fail the LPIS makeup function (which would ultimately be needed to prevent core
damage), the LOCA environment (flooding, steam) would. Predictions of the re-

|
lease magnitude and consequences associated with Event V have indicated that
this scenario represents one of the largest risk contributors from the RSS PWR

i
! design. The NRC has recognized this RSS finding, and has taken steps to reduce

the probability of occurrence of Event V scenarios in both existing and futurei

i LWR designs by requiring periodic surveillance testing of the interfacing valves
i

to ensure that these valves are properly functioning as pressure boundary isola-
i tion barriers during plant operation. Accordingly, Event V predictions for the 1

|
RSS PWR are likely to be conservative relative to the design and operation of

iVogtle.'

!
TMLB'-6, y

,

| This sequence essentially ccnsiders the loss and nonrestoration of all ac powerj

|
sources available to the plant along with an independent failure of the steam- <

turbine-driven auxiliary feedwater train that would be required to operate to

*For additional information see Appendix V of WASH-1400. -

4
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1

| remove shutdown heat from the reactor core. 'The transient is initiated by loss
! of offsite ac power sources, which would result in plant trip (scram) and the;- loss of the normal way that the plant removes heat from.the reactor core (via

the power conversion system consisting of the turbine, condenser, the condenser
cooling system, and the main feedwater and condensate delivery system that sup-
plies water to.the steam generators). This initiating event would then demand
operation of the standby onsite emergency ac power supplies (two diesel genera-
tors) and the standby auxiliary feedwater system, two trains of which are elec-
trically driven by either onsite or offsite ac power. With failure and non-
restoration of ac and the failure of the steam-turbine-driven auxiliary feed-
water train to remove shutdown heat, the core would ultimately uncover and melt.
If restoration of ac was not successful during (or following) melt, the con-;

'

tainment heat removal and fission product mitigating systems would not operate
i to prevent the ultimate overpressure (6, y) failure of containment and a rather

large, energetic release of activity from the containment. Next to the Event V
-

sequence, TMLB'-6, y is predicted to dominate the overall accident risks in the
RSS PWR design.

1

S C-6 (PWR 3)
'

2:

1 ,

In the RSS, the S C-6 sequence was put in PWR release Category 3, and it actually2,

dominated all other sequences in Category 3 in terms of probability and releasei

magnitudes. The rebaselining entailed explicit calculations of the consequences
{ from S C-6, and the results indicated that it was next in overall risk importance2

following Event V and TMLB'-6, y.

The S C-6 sequence included a rather complex series of dependencies and inter-i 2
actions that are believed to be somewhat unique to the containment systems
(subatmospheric) employed in the RSS PWR design.

,

I In essence, the S C-6 sequence included a small LOCA in a specific region of2

| the plant (reactor vessel cavity); failure of the recirculating containment heat
] removal systems (CSRS-F) because of a dependence on water draining to the recir-
! culation sump from the LOCA; and a resulting dependence imposed on the quench

spray injection system (CSIS-C) to provide water to the sump. The failure of;
' 1

the CSIS-C resulted in eventual overpressure failure of containment (6) due to "

the loss of CSRS-F. Given the overpressure failure of containment, the RSS,

: assumed that the ECCS functions would be lost either because of the cavitation
) of ECCS pumps or from the rather severe mechanical loads that could result from
! the overpressure failure of containment. The core was then assumed to melt inI a breached containment, leading to a significant release of radioactive materials.

! The release of radioactive material from containment would be caused by the i
j sweeping action of gases generated by the reaction of the molten fuel with
; concrete. Because these gases would be initially heated by contact with the
; melt, the rate of sensible energy release to the atmosphere would be moderately
j high.
!

PWR 7.

i

This is the same as the PWR release Category 7 of the original RSS, which was,

j made up of several sequences such as S D-c (the dominant contributor to the2
risk in this category), S 0-c, S H-c, S H-c, AD-c, AH-c, TML-c, and TKQ-c. Allj 1 2 t

.

!
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of these sequences involved a containment basemat melt-through as the contain-
ment failure mode. With excepton of TML-c and TKQ-c, all involve the potental
failure of the ECCS following after a LOCA with the containment ESFs continuing ,

to operate as designed until the basemat is penetrated. Containment sprays |

would operate to reduce the containment temperature and pressure as well as the
amount of airborne radioactivity. The containment barrier would retain its :

integrity until the molten core proceeded to melt through the concrete contain- 1

ment basemat. The radioactive materials would be released into the ground,
with some leakage to the atmosphere occurring upward through the ground. Most
of the release would occur continuously over about 10 hours. Because leakage
from containment to the atmosphere would be low and gases escaping through the'

ground would be cooled by contact with the soil, the evergy release rate would
be very low.

References

U.S. Nuclear Regulatory Commission, NUREG-75/014, " Reactor Safety Study," 1975.

-- , NUREG/CR-0400, H. Lewis et al. , " Risk Assessment Review Group Report to the
U.S. Nuclear Regulatory Commission," September 1978.
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Table 1 Key to PWR accident sequence symbols

Symbol Definition

A Intermediate to large LOCA
B Failure of electric power to ESFs
B' Failure to recover either onsite or offsite electric power within

about 1 to 3 hours following an initiating transient that is a loss
of offsite ac power

C Failure of the containment spray injection system
'

D Failure of the emergency core cooling ir.jection system
F Failure of the containment spray recirculation system
G Failure of the containment heat removal system
H Failure of the emergency core cooling recirculation system
K Failure of the reactor protection system
L Failure of the secondary system steam relief valves and the

auxiliary feedwater system
M Failure of the secondary system steam relief valves and the power

conversion system

Q Failure of the primary system safety relief valves to reclose after
opening

R Massive rupture of the reactor vessel
S A small LOCA with an equivalent diameter of about 5 to 15 cmt

(2 to 6 in.)
S A small LOCA with an equivalent diameter of about 1.3 to 5 cm2

(0.5 to 2 in.)
T Transient event
V LPIS check valve failure

Containment rupture due to a reactor vessel steam explosiona

p Containment failure resulting from inadequate isolation of containment
openings and penetrations

y Containment failure due to hydrogen burning
6 Containment failure due to overpressure
c Containment vessel melt-through
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; APPENDIX G

CONSEQUENCE MODELING CONSIDERATIONS

' Evacuation Model''

1

: " Evacuation," used in the context of offsite emergency response in.the event !
! of substantial amount of radioactivity release to the atmosphere in a reactor i

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
i wake of the cloud passage. It should be distinguished from " relocation," which
i denotes a post-accident response to reduce exposure from long-term ground con-

tamination after plume passage. The Reactor Safety Study (RSS) (NUREG-75/014,
formerly WASH-1400) consequence model contains provisions for incorporating.

!- radiological consequence reduction benefits of public evacuation. The benefits ,
'

of a properly planned and expeditiously carried out public evacuation would be .

; well manifested in a reduction of early health effects associated with early
: exposure--namely, in the number of cases of early fatality and acute radiation
j sickness that would require hospitalization. The evacuation model originally
1 used in the RSS consequence model is described in WASH-1400 as well as in

,

: NUREG-0340 and in NUREG/CR-2300. The evacuation model that has been used
j herein is a modified version of the RSS model (Sandia, 1978) and is, to a

,

1 certain extent, site emergency. planning oriented.
J l

| The modified model utilizes a circular area with a specified radius (the 16-km |
| (10-mile) plume exposure pathway Emergency Planning Zone (EPZ)), with the reac- t
! tor 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
j release of significant quantities of radioactivity to the atmosphere.

,

:

Significant atmospheric releases of radioactivity would in general be preceded'

j. by one or more hours of warning time (postulated as the time interval between
i the awareness of impending core melt and the beginning of the release of radio-
j activity from the containment building). For the purpose of calculation of
i radiological exposure, the model assumes that all people who live in a fan- ;
I shaped area (fanning out from the reactor) that would potentially be under the
j radioactive cloud that develops following the release would leave their resi-

dences afte. lapse of a specified amount of delay time * and then evacuate. The,

; delay time is reckoned from the beginning of the warning time and is recognized ;

i as the sum of: the time required by the reactor operators to notify the respon-
| .sible authorities; the time required by the authorities to interpret the data,
i decide to evacuate, and direct the people to evacuate; and the time required
j for the people to mobilize and get under way.

O i

1 * Assumed to be of a constant value, 2 hours, that would be the same for
| all evacuees. -

,

3

1

i
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: .-The model assumes that each evacuee _would move radially outward * away from-

the reactor with'an average effective speed ** (obtained by dividing the lone-
;

; radius by the average time taken to clear the zone after the delay time) over
a fixed distance from the evacuee's starting point. This distance is selected;

j' - to be 24 ka'(15 miles) (which is 8 km or 5 miles more than the 16-km (10-mile)
plume exposure pathway EPZ~ radius). . After reaching the end of the travel'
distance, the evacuee is assumed to receive no further radiation exposure.

;
,

The model' incorporates a finite length of the radioactive cloud in the downwind
direction that.would be determined by the product of the duration over which>

j the atmospheric release would take place and the average wind speed during the
~

i release. It is assumed that the front and the back of the cloud would move
with an equal speed that would be the same as the prevailing wind speed;-

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

i time, then all evacuees would have a head start; that is, the cloud would be
"

j trailing behind the evacuees initially. On the other hand, if the delay time
1 were more than the warning time .then depending on initial locations of the
! evacuees there are possibilities that (1) an evacuee will still have a head
! start, or (2) the cloud would be already overhead when an evacues starts.to
| leave, or (3) an evacuee would be initially trailing behind the cloud. However, ;

} this initial picture of cloud / people disposition would change as the evacuses
! travel, depending on the relative speed and positions between the cloud and r

j people. The cloud and an evacuee might overtake one another one or more times
j~ before the evacuee would reach his/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 "

;

i the time periods during which people are exposed to radionuclides on the t

ground while they are stationary and while they are evacuating. Because radio-'

| nuclides 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 contamina- i

-

! tion less concentrated than if the cloud had completely passed. To account for
i this, at least in part, the revised model assumes that persons are: (1) exposed

.

to the total ground contamination concentration that is calculated to exist |
! after complete passage of the cloud, after they are completely passed by the

cloud; (2) exposed to one-half the calculated concentration when anywhere under t
'

the cloud; and (3) not exposed when they are in front of the cloud. Different
values of the shielding protection factors for exposures from airborne radio-

;

! activity and ground contamination have been used.
! r

[ Results shown in Section 5.9.4.5 of the main body of this environmental state- r

! ment for accidents involving significant release of radioactivity to the atmo- -

'

| sphere were based upon the assumption that all people within the 16-km (10-mile)
! plume exg.osure pathway EPZ would evacuate according to the evacuation scenario
| described above. Because sheltering can also be a mitigative feature, it is

I

| not expected that detailed inclusion of any facility (see Section 5.9.4.5(2))
,

f

*In the RSS consequence model, the radioactive cloud is assumed to travel I
! radially outward only, spreading out as it moves away.

** Assumed to be a constant value, 4 km (2.5 miles) per hour, which would be the |
same for all evacuees, j

\

i !
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i

near a _ specific plant site,'where not all' persons would be quickly evacuated,
would significantly alter the' conclusions. For the delay time before evacua-
tion, a value of 2.5 hours was used. .The staff believes that such a value appro-
priately reflects the Commission's emergency planning requirements. The appli-
cant has provided estimates of the time required to clear the 16-km (10-mile);

~ zone.-

.From these estimates, the staff has conservatively estimated the. effective
j evacuation speed to be 1.13 m per second-(2.5 mph). It is realistic to expect

that the authorities would aid and encourage evacuation at distances from the2

site where expos'ures above the threshold for causing early fatalities could be
j reached regardless of the EPZ distance. As an additional emergency measure for
j the Vogtle site it was also assumed that all people beyond the evacuation dis-

tance who would be exposed to highly contaminated ground conditions would be
j relocated 12 hours after passage of the plume.

A modification of the RSS consequence model was used that incorporates the'
~

assumption that, if the calculated ground dose to the total bone marrow over a
7-day period were to exceed 200 rems, this high dose rate would be detected by,

j actual field measurements following plume passage, and people from these regions
: would be relocated immediacely. For this situation the model. limits the period

i of ground dose calculation to 24 hours; otherwise, the period of ground exposure
; is limited to 7 days for calculation of early dose.
;

| The model has the same provision for calculation of the economic cost associ-
( ated with implementation of evacuation as in the original.RSS model. For this
j purpose, the model assumes that for atmospheric releases of durations 3 hours
j or less, all people living within a circular area of 8-km radius centered at
j the reactor plus all people within a 90-degree angular sector within the plume
i exposure pathway EPZ and centered on the downwind direction will be evacuated
! and temporarily relocated. However, if the duration of release were to exceed

3 hours, the cost of evacuation is based on the assumption that all people
within the entire plume exposure pathway EPZ would be evacuated and temporarily
relocated. For either of these situations, the cost of evacuation and reloca-;'
tion is assumed to be $225 (1980 dollars) per person, which includes cost of' :i

{ food and temporary sheltering for a period of 1 week.
i

j Early Health Effects Model
,

The medical advisors to the RSS (WASH-1400, Appendix IV, Section 9.2.2, and !
Appendix F) proposed three alternative dose-mortality relationships that can be ;

used to estimate the number of early fatalities in an exposed population. These i
alternatives characterize different degrees of post-exposure medical treatment !

I from " minimal," to " supportive," to " heroic"; they are more fully described in >

| NUREG-0340. There is uncertainty associated with the mortality relationships
I

: (NUREG/CR-3185) and the availability and effectiveness of different classes of
! medical treatment (Elliot, 1982). i

1

| The calculated estimates of the early fatality risks presented in Sec-
; tion 5.9.4.5(3) of the main body of this report used the dose-mortality rela-
i tionship that is based upon the supportive treatment alternative. This implies
j the availability of medical care facilities and services that are designed for r

'

| radiation victims exposed in excess of 170 rems, the approximate level above
which the medical advisors to the RSS recommended more than minimal medical ji

i -

t
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care could reduce early fatality risks. At the extreme low probability end
of.the spectrum (at the three changes.in one hundred million per reactor-year g

level), the number of persons involved might exceed the capacity of facilities )
that provide the best such services, in which case the number of early fatali-

'

; ties might have been underestimated. However, this number may not have been |

; greatly underestimated because hospitals now in the U.S. are likely to be able
to supply considerably better care to radiation victims than the medical care
on which the sometimes assumed minimal medical treatment relationship.is based.

i Further, a major reactor accident at Vogtle would certainly cause a mobilization
of the best available medical services with a high. national priority to save the;

i lives of radiation victims. Therefore, it is expected that the mortality risks
would be less than those indicated by the RSS description of minimal treatment
(and much less, of course, for those who will be given the type of treatment
defined as " supportive"). For these reasons, the staff has concluded that the
early fatality risk estimates are bounded by the range of uncertainties dis-
cussed in Section 5.9.4.5(7).
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APPENDIX H

INFORMATION CONCERNING ENDANGERED AND THREATENED SPECIES
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/b United States Department of the Interior_s

'h FISH AND WILDLIFE SERVICE
! 2747 Art Museum OnveN

Jacksonv.3e, F orida 32207

July 11, 1984

MS. Elinor G. Adensam
Chief
Licensing Branch No. 4
Division of Licensing
Nuclear Regulatory Commission
Washington, D.C. 20555

FWS Log No. 4-1-84-229

Dear Ms. Adensam:

This responds to your letter of June 18, 1984, reques ting
informatic' on Federally listed threatened and endangered species
that may be affected by the Vogtle Electric Generating Station in
Burke County, Georgia and its associated transmission corridors.

You stated that. . . " Based on our interpretation of Section 7(c)
of the Endangered Species Act Amendments of 1978 (P.L. 95-632)
and the fact that construction of the Vogtle Plant was begun
prior to November 10, 1978, initiation of consultation is not
required".

This interpretation is not entirely correct. Prior to November
10, 1978, the preparation of a biological assessment for a
" construction" project was not necessary for formal consultation;
however, Section 7 consultation was still required if the Federal
agency determined that their action "may affect" listed species.
The responsibility for protecting listed species has not changed,
only some of the administrative requirements have been modified,
such as preparing a biological assessment.

We have reviewed the list of threatened and endangered species
attached to your letter. The three species that we are concerned
about are the bald eagle, woodstork and the red-cockaded
woodpecker. The shortnose sturaann is under the iurisdiction of
the The National Marine Fisheries Service, and they should be -
contacted if t-ha N um n = r nanulatorv Commission believes there may
be an imnact. In our opinion, there is no need to address the
ivory-billed woodpecker or Eastern cougar.

There are no proposed plants found within the area of influence
of this project.
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We suggest that during the evaluation of the transmission line
corrQor, the status of t'hned= cockaded 766dpecker be~

le~termtned."We have enclos~ed a map showing i.he7nowis colony~

sireWhowever, others may exist in this area.

The only known woodstork rookery in this area of Georgia is
located in Jenkins County, which appears not to be included in,

the transmission line corridor. However, if this line does'
involve Jenkins County, please notify our of fice.

For your information, Piedmont National Wildlife Refuge is
located just south of the Oconee National Forest and north of
Macon. If this line comes in close proximity to the Ref uge, we
suggest that you contact the Refuge Manager at the Piedmont
National Wildlife Refuge, Round Oak, GA 31038.

We appreciate the opportunity to provide comments and if you have
any questions, please contact Don Palmer in this office.

Sincerely yjours,
,

a

David J. Wesley
Field Supervisor
Endangered Species Field Station

Enclosure

|

t
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43.Ti.F pepartment of platural pesources
ENVir 0NMENTAL PROTECllON DIVISION

JOE D. TANNER 270 WASHINGTOtt STREEr. S W
[ Cammimoner ATLANTA. GEORGIA 30334

J. LEONARO LED 8ETTER of d, IN
Division Director

Mr. T. E. Byerley
Monoger of Environmental Aflo:rs
Georgio Power Company
P. O. Box 4545
Atlanto, GA 30302

Re: Water Quality Certification>

SASOP-FP 074 OYN 004016,

Intoke Structure & Access Road
Piont Vogtle
Savannah River-Burke County

Dear Mr. Bycriey:

Pursuant to Section 401 of the Federal Water Pollution Control Act Amend-
ments of 1972 (33 USC 1251,3141), the State of Georgia issues this certification
to Georgio Power Company, on opplicant for o Federal permit or license to
conduct on activity in, on or adjacent to the waters of the State of Georgio.

The State of Georgia certifies that there is no applicable provision of
Section 301; no limitations under Section 302; no standard under Section 306;
and no standard under Section 307, for the opplicant's activity.

This certification is contingent upon the following conditions:

1. All work performed during construction will be done in a manner
so os not to violate opplicable water quality standards.

2. No oils, grease, materials or other pollutants will be discharged
from the construction activities which reach public waters.

3. The opplicant will be required to demonstrate that the intake structure
complies with applicable 316-b guidelines prior to use.

It is your responsibility to submit th:s certification to the appropriate
Federal agency.

Sincerely,
.

^

JLL:s- .

f' Director
'

Mr. Steven Osvato ' ). Leonard Ledbet ter
'ecc:

Dr. Fred Morland
Mr. E. T. Heinen
Mr. J. Setser
Mr.J.Lohic 79-04-16-03

Vogtle DE5 1 Appandix I
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g United States Department of the Interior'
,

NATIONAL PARK SERVICE
SOUTHEAST REGIONAL OFFICE|

.,

75 S 'I"8 SI'"'' S *-Pmmanymaramto

Atlanta, Georgia 30303'

L76(SER-PC)

Ms. Elinor G. Adensam, Chief
Licensing Branch No. 4
Division of Licensing
Nuclear Regulatory Comission
Washington, D.C. 20555

Dear Ms. Adensam:

Thank you for your letter of September 12, 1984, requesting our input
regarding a transmission line crossing of Ebenezer Creek Swamp in
Effingham County, Georgia. Ebenezer Creek Swamp was designated a
National Natural Landmark in May 1976.

The objectives of the National Natural Landmark program-are:

1. To encourage the preservation of sites illustrating the geological
and ecological character of the United States;

2. To enhance the scientific and educational value of sites thus
preserved;

3. To strengthen public appreciation of natural history; and

4. To foster a greater concern in the conservation of the Nation's
natural heritage.

It is the only Federal program that systematically inventories the
entire country and makes comparative judgements so that the best
remaining examples of the Nation's natural features may be recognized,
regardless of ownership status.

Thus, the National Natural Landmark Program has the potential for
slowing the destruction of nationally significant natural areas by
calling attention to them, hopefully in time to utilize that knowledge
in land-use decision-making. The fact that the program covers
privately owned as well as public lands is a unique feature. This
enables the Federal Government to promote natural diversity
preservation regardless of ownership. Although direct protection
cannot be afforded to all landmarks, indirect protection is given by
the National Environmental Policy Act of 1969, which requires Federal ;

Vogtle DES 1 Appendix J
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|

agencies ' undertaking major _ actions to file statements describing the-
4

effects of such actions on the environment, including natural
landmarks, and to propose alternatives to those ~ actions that would have -
a damaging effect on the landmarks. In. addition the National Park
Service, ~ through its Regional Offices,|is responsible for annually-

reviewing the status of National Natural Landmarks (NNL's). _ This
review' is mandated by Section 8 of the General Authorities Act of 1976,

- which requires a report'on any damaged or threatened NNL's to be
'

-delivered to the Congress each year.4

In assessing the national' significance of Ebenezer Creek Swamp, the
evaluator, Dr. Bozeman,_ professor of Biology at Georgia Southern;

i College, stated:

This site is'the best remaining Cypress-Gum Forest in the
:

|
Savannah River. Basin._ The physical relationship and inter-
actions between the river and the creek -are unique to this:

system. The evaluator knows of' no other area with these
- exact qualities.

'

! Professor Bozeman also specifically cited the-high educational,
research and recreational value of the area.j

We suggest.that alternative routes A or B be selected as they would
either not cross the landmark (Alternative B) or cross at a site where <

environmental damage could be minimized.
,

If these alternatives are rejected, we regard the construction of
larger towers as essential to prevent the destruction of the delicate
ecosystem closest to the creek. Alternative B would seemingly allow-

_

for a minimum of clearing by increasing the height of the transmission
line.

! We appreciate your interest in the protection of this important
environmental area. If you have any questions, please call Charles-

j Schuler at (404) 221-5838.
:

1 Sincerely

f
' '

'(

f kMN ,yth.

I W. Thomas Brown
i Associate Regional Director

Planning and External Affairs
; Southeast Region

Enclosures

!
i cc:

Fish and Wildlife Service'

Federal Building4

| 810 Gloucester Street,

Brunswick, GA 31520+

f Vogtle DES 2 Appendix J
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Batural Landmark Brief

1. Site: Ebenezer Creek Swamp, Effingham County, Georgia

2. Description: This 1,350-acre site occupies the flood plain of Ebenezer
Creek, a tributary of the Savannah River. It extends for 4 miles in a>

; more or less east-west orientation from the bridge crossing of State"

Route 953 to the creek's confluence with the Savannah River. Ebenezer
i Creek is a blackwater coastal stream which has eroded the west bank of
! the Savannah River creating a broadly flattened basin overlying residual

clays. This basin is topographically uniform in elevation at 15 feet
i above mean sea level. As a result of this uniformity, any fluctuations

in the water level of the Savannah River, such as normal winter flooding
or tidal backwater, directly affect the water level in Ebenezer Creek.
During winter floods the water level in the creek rises 4 to 5 feet. This
large fluctuation is evident from the watermarks left on the extremely

; swollen bases of the old-growth bald cypress and tupelo gum trees which
occur in essentially pure stands along the creek bed. The swamp is in

,

; a highly natural and undisturbed condition. Bald cypress trees average
between two and three feet in diameter above the butt swell. The creek
swamp is reportedly an important spawning area for the anadromous striped bass. .:

:

This area is centered about 22 miles north-northwest of the city of Savannah.
,

3 Owner: The tract is in multiple private ownership.

4 Proposed by: The Center for Natural Areas, Smithsonian Institution in thei

j Atlantic Coastal Plain Natural Region theme study.

I

i 5 Significance: This site represents the best remaining cypress-gum swamp forest
| in the Savannah River Basin. The physical relationship and interactions
! between the river and the creek are unique to this system. Prolonged

flooding caused by this condition has resulted in extreme buttressing of
the cypress and tupelo gum trees. The site provides important spawning
grounds for the anadromous striped bass as well as habitat for the American
alligator.

6. Land use: The area has experienced some limited selective logging but little
evidence remains. Currently, the creek is used for recreational fishing
and boating. A few fishing camps have been built along the south bank of.
the creek on the higher bluff areas. In general, the site receives little
use and maintains a high degree of natural integrity.

7 Dangers to integrity: Existing threats to the area include improper solid
waste disposal and possible seepage of sewage from fish camps along the
creek bank. Construction of additional ccttages along the banks poses a
possible threat as does the potential for logging the area.

8. Special condition,: None.

9 Studied by: Dr. John R. Bozeman, Department of Biology, Georgia Southern
College, Statesboro, Georgia.

March 1976

Vogtle DES 3 Appendix J
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NATURAL IANDMARK SITE EVALUATIONS - GEORGIA

'

.

|

|
j-

,

1975

>

E8ENEZER CREEK SWAMP

Effingham County

1

I

CX 500050186

John R. Bozeman, Ph.D.
Evaluator
Department of Biology
Georgia Southern College
Statesboro, Georgia 3045S
(912) 681-5494
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EBENEZER CREEK SWAMP
.

GENERAL BACKGROUND

Evaluator: John R. Bozeman, Ph.D., Associate Professor of Biology,
Department of Biology, Georgia Southern College, Statesboro,
Georgia 30458. (912) 681-5494

Theme Source: Survey of Natural Areas of the Atlantic Coastal Plain -
Ecological Themes. Center for Natural Areas, Office of International
and Environmental Programs, Smithsonian Institution. Vols I-II, p.
194-280 (p. 227-229) .

Information Sources: Dr. Charles H. Wharton
Department of Biology
Georgia State University
33 Gilmer Street, S.E.
Atlanta, Georgin 30303
(404) 658-3100 or (2260)

Mr. Herschel L. Paulk, Soil Scientist,

USDA-Soil Conservation Service
Regional Office
Statesboro, Georgia 30458
(912) 764-5449

Mr. David Bozeman, Soil Conservationist
USDA-Soil Conservation Service
Treutlen Building
Springfield, Georgia 31329

j Mr. A. E. (Ed) Norton, Tax Assessor
Ms. Sheila Saxon, Clerk
Tax Assessors Office
P. O. Box 307
Springfield, Georgia 31329
(912) 754-3027

.

Collaborator: Dr. Bill P. Lovejoy, Associate Professor of Biology,
Department of Biology, Georgia Southern College, Statesboro,
Georgia 30458. (912) 681-5437.

Visits: July 9-10, 1975. Float trip July 9; aerial reconnaissance July 10.

| Other Names for Site: None for creek swamp. Ebenezer (Creek) Church and
settlement are historical sites of early Salzburger Colony. Historicalt

Salzburger Museum located at church site, now known as Evangelical Luth-
eran Congregation, c/o Rev. F. R. Helmey, Route 1, Clyo, Georgia 31303.

IDCATION

; Political: Georgia, East-central section of Effingham County; East-Southeast I

of Springfield.

Directions: East-Southeast from Springfield on State Road # S1131 ca. four
'

(4) miles to Stillwell Community, South from Stillwell on S953 road ca.
Vogtle DES 5 Appendix J
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1.5 udics to Eben:z;r Creek. Also ccc:ssible via Georgic Highw:y 275
Southeast of Springfield to Ebenezer Landing on the Savannah River.
Mouth of Creek just north of landing. Creek accessible by several
private roads.

0Lat. 6 Long. Coordinates: 320 21'-23' North; 81 11'-14' We.nt.

USGS Quadrangle Reference: Rincon, Georgia and Hardeville NW, S.C. , 7.5
. minute topographic. Savannah, Georgia, 1:250,000.

SIZE

Acreage: Approximately 2,500 acres, or four (4) square miles. Area approx- )

imately 0.4 mile wide and five (5) miles long.

BOUNDARIES
l

Site recommended extends from State Road S953 on the west boundary '

to the Savannah River on the east boundary. The 15' elevation line i

delimits the deep-water swamp boundary of Ebenezer Creek (Map #1). |
l

Maps: Map #1 is a copy of 7.5 minute series (topographic) . Map #2 locates
area on Effingham County General Highway Map. Map #3 represents a re-
plication of the soil field worksheets for Effingham County, based upon
USDA-SCS flight 3-3-1949, sheet nos. BQG-1F-36, 38, and 68. Map #4
represents the land ownership boundaries alo5g E6Enezer 6eek, prepared
from Tax Office, aerial photographic sheet numbers 6,18,19, and 26-28,
dated 1968. New property maps, which were unavailable at time of eval-
uation, are numbers 107, 118, 119, and 128.

'
OWNERSHIP

Private: (Principal owners with land adjacent to Ebenezer Creek, see Map #4).

Tract Owner Total Acreage

1 Mrs. Pauline G. Seckinger, et al. 818
2 Laura Fail 85
2A Charles Exley 22
8 T. O. Long 1,432

12 J. W. Tebeau Estate 103
13 Lee H. 6 Wm. Morgan Lancaster 80
14 M. H. Rahn 80
15 Mrs. Mary Hutto 176
16 H. C. Gnann 87
17 Effie C. Williams 98
18 Ola M. Kessler, et al. 80
19 Emma Lancaster 86 !

20 Carolyn 6 Allen Kieffer 153 l

21 Alvin O. Gnann 60
22 Shearouse 6 Marchman 25

'

23 James J. 6 Jose Heagarty 97
,
'

24 Olive G. Griffin, et al. 159
25 E. A. Gnann 193
26 Mirian Gnann 86

27 W. S . Gn ann 57
26 Cecil Gnann 65

29 A. O. Gnann (Alvin) 217
33 Jack E. Ramsey 260

9 le DES E Appendix J
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Maps / Plats-Ownership Boundaries: See Map #4.

CORRESPONDENTS

Principal'0wners: The seven (7) largest creek swamp tracts are numbers 1, 8, j

12, 20, 24, 29, and 33. Correspondence concerning the registration of '

tracts should be directed to the following persons:

Tract 1 Mrs. Pauline G. Seekinger
Springfield, Ga. 31329

'

Charles F. Gnann
Route 2
Springfield, Ga. 31329

Y Tract 8 Mr. T. O. Long
Long Acres
Route 1
Rincon, Ga. 31326

3(Tract 12 J. W. Tebeau Estate
c/o Mr. Troy P. Tebeau,

Springfield, Ga. 31329

Tract 20 Carolyn 6 Allen Kieffer
Route 1, Box 258
Springfield, Ga. 31329

Tract 24 Mr. Olive G. Griffin
1290 LaVista Rd., N.E.
Atlanta, Ga.

>( Tract 29 Mr. A. O. (Alvin) Gnann
8 Varnedo Ave.
Garden City, Ga. 31408

r' Tract 33 Mr. Jack E. Ramsey
,

Route 1, Box 127
Guyton, Ga.

Other Tracts as follows:

y Tract 2 Ms. Laura Fail
c/o Gordon F. Fail
P. O. Box 132
Rincon, Ga. 31326

.

Tract 2A Mr. Charles M. Exley
90 Varnedoe Ave.
Garden City, Ga. 31408

Tract 13 Lee 11. 6 William Morgan Lancaster
c/o W. K. Lancaster,

Route 1
Rincon, Ga. 31326#

A P8" dix dVogtle DES 7 P
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5-[ LAND USE AND INTEGRITY

Past 4 Present Use: The upland soils surrounding Ebenezer Creek 'are
used for row-crop cultivation, pasture and.tipber production. Very; -

little selective logging has occurred in the . deepwater Cypress-Gum
forest. 0ccasional stumps.od Bald Cypress were observed on the lower-'

L five-mile reach of ' creek swamp.

- Ebenezer Creek Swaro is utilized primarily for recreational fishing
and boating.- Limited areas have built up week-end cottages. Three
such subdivisions occur on the south bank, these are the Half Moon,
High Bluff and Fail subdivisions. . These subdivisions occur on bluffs

i overlooking the creek. The majority'of the creek swamp is natural and
j- undisturbed.

1
Puture Use: The construction of additional cottages can be anticipated on

the north bank. There are three to four high areas with access by pri-
vate roads on the north side. ;

t

'IHREATS TO THE AREA
;

i . Existing: Existing threats to the area are improper solid waste (garbage -
and trash) disposal and probable seepage of sewage from cottages along'

|-
the creek bank. Many of the cottages (shacks) 'are aesthetically dis-

L pleasing.-

Potential: Additional construction as outlined above will distract from
| the natural beauty of the area. Logging would destroy the aesthetic
! values of the swamp.
i

'

DESCRIITION OF NATURAL VALUES

General Character: Ebenezer Creek is a black-water coastal stream that drains: the northeastern quarter of Effingham County. The upper watershed in- 1

;

! cludes Devils Branch, Runs Branch and Turkey Branch as the principal tri-
! butaries. The vegetational cover of the central and upper sections are
! typical for this type of coastal stream. The lower section of Ebenezer
!

Creek is unique in its physical and biological features. Since the last ,
'

Pleistocene inundation, Ebenezer Creek has eroded the south or right bank
; of the Savannah river to form a broad-flattened basin overlying' residual
i clays. This basin is topographically uniform in elevation (15 feet above
i mean sea level) with the Savannah River floodplain for the last 4-5 miles
|

above its junction with the Savannah River. The Savannah River acts as a
" water-dam" or " slack-water-dam" on Ebenezer Creek. Any fluctuations,'

such as normal winter flooding or tidal backwater, in the water level of
ithe Savannah River directly influences the water level in Ebenezer Creek.

The winter flood waters from the Savannah River inundate Ebenezer Creek o

and raise the water level by 4-5 feet, as indicated by the water-marks
on the bases of tree-trunks throughout. Additional sediments of a less
scidic nature are transported into Ebenezer Creek from the Savannah River.
It is for this reason, and because of an abundant source of seed, that
Bald Cypress (Taxodium distichum) and Tupelo Gum dominate the forest

'

cover of the lower Ebenezer Creek Swamp.

Ebenezer Creek meanders through the creek basin forming a series of
elongated lakes. Monospecific stands (forests) dominated by Bald Cy-
press or Tupelo Gum, and mixed stands of both species occur along these

Vogtle DES 8 Appendix J
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- 6
laka perimetsrs.- 1During tha' summer months tho water colcr is vsry d:rkly

| . stained, reminding the observer of lakes 'and sloughs in Okefenokee Swsmp.
_

,.

Specific Natural Values: 1Near climax forests of Bald-Cypress-Tupelo Gum withi

extreme buttressing of stem bases. Extended hydroperiods probably ac-
count for the stunted nature of these trees. The creek swamp.is believed
to be an important spawning area for Striped Bass. Two large specir. ens
(greater than 10') of the American Alligator were observed in the lakes.

|-
Ecological / Geological Type Category:

Vegetative Subthemes & Phases

Subtheme ~ Phase:

E. Cypress-Gum Swamp Forest a. deepwater (Bald Cypress-.

| Water Tupelo)
'

,

1 P. Aquatic Fauna a. rare, endangered or unique
. ,

: species of wildlife (American
j Alligator)

!

c. seasonal concentrations
|- (Striped Bass)
I

i SIGNIFICANCE STATEMENT
3 !

| Location: Savannah River basin in Southeast Georgia. East-central section
i of Effingham County. Access by state roads at two points.
I
j Vegetation Types / Unique Floral Components: Generally undisturbed section

,

j of creek swamp approximately five (5) miles in length. Mature deep-
; water phase of Cypress-Gum Swamp Forest in unique physical setting. t

! Creek, natural lakes, and swamp forests have very high visual, photo-
', graphic, and aesthetic values.

| Fauna: Lakes and swamp provide habitat for American Alligator, River Otter,
; and Striped Bass. Birds include Wood Duck, Pileated Woodpecker, Green
| Heron, Little Blue Heron, White Ibis, and Warblers - Parula, and Pro-
j thonotary.

I,
Education /Research: High educational /research potential. Creek suitable

for year-around canoeing.

| Comparison: This site is the best remaining Cypress-Gum Forest in the
; Savannah River Basin. The physical relationship and interactions
; between the river and the creek are unique to this system. The
j evaluator knows of no other area with these exact qualities.

i SIGNIFICANCE SOURCES
,

Persons Consulted: Dr. Charles H. Wharton
i Department of Biology

Georgia State University
33 Gilmer St., SE
Atlanta, Ga. 30303

I (404) 658-3100 (-2260)
Vogtle DES 9 Appendix J
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Publications:

Wharton, C. H. 197S. Tho Natural Environments of Georgia. A
Special Report to the Department of Natural Resources, Atlanta,
Georgia (unpublished manuscript) .

PUBLICITY SENSITIVITY
,

None

RECO M NDATION

In my opinion, the site appears to be nationally significant and I
recon: mend that it be designated a natural landmark.

1

|

.

'

!

i

'

bMM /

{ p John R. Bozeman, Ph.@ ~ '

j (sgd) David D. Thompson. Jr. OU $ g

i

i
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The National Natural ' ,t
~ '

Landmarks Program h.- .q -
..

_ av.

I y}United States Department of the Interior
National Park Service 9 .i

p :
' - f.

g.
'

National Natural Landmarks are areas 'e- ; .f'

,s
which represent important examples of the - i-

' - -

Nation's natural history. Areas such as ff
-

M' A *Diamond Head, Hawaii; Okefenokee Swamp,
A " " '8""''9" D' 8''' N"'"'"' 8'id 'VGeorgia: Franconia Notch, New Hampshire:

and Point Lobos. California along with other S'"k l'"'*, Califonn.a carenta. Tr. ras

equally significant but lesser known areas
across the country, contain ecological or
geological features of such distinctive quality
as to be of national significance and worthy of
designation as National Natural Landmarks. The Designation Process
More than 500 of these areas, showing the The National Park Service conducts
great diversity of this country a natural studies of the 33 natural regions of the

,

environment, have been designated by the United States Puerto Rico, the Virgin
Secretary of the Interior since 1962. The Islands, and the Pacific Trust Territories.
areas are listed in the National Registry of Each study results in a classification and
Natural Landmarks, published by the description of the major ecological or
National Park Service. geological themes and features of the region.

The National Natural Landmarks as well as an inventory of sites in the region
Program was established to help identify and which best represent these themes and
encourage the preservation of these features.
significant areas. The objectives of the S tes recommended in these studies for

National Natural Landmark status are
evaluated in the field by natural scientists.
All information is then analyzed toi

;aT determine which sites qualify for nomination
g ge n,,

I to the Secretary of the Interior. If the

[ h..
'Secretary agrees with the findings of the'tj . .

.

National Park Service, the site is designated'ph..,' ', . ? OT. ...<u.m by the Secretary as a National Natural
Landmark.t'irginia Coast Renn e. t'irginia The National Park Service requestsI

comments from property owners, managers,'

program. which is administered by th( and all other interested parties throughout
National Park Service, are (1) to encourage the evaluation and nomination procen. All
the preservation of sites illustrating the comments and information on a sitei
geological and ecological character of the significance are considered in determining a
United States.12i to enhance the scientific site's qualifications for National Natural
and educational value of sites thus Landmark designation.
preserved,(3) to strengthen public Deterniining National Signilleance'

appreciation of natural history, and 14p to ,

foster a greater concern in the conservation Only those sites containing one or more
of the Nation's natural heritake. excellent examples of the ecological or
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geologwal featuren a hoch are representatu e or . regulations or restrictions on the owner as Park Seruce prepares an annual report oncharacterisoc of a particular natural region are to the use or future developenent of the site any National Natural Landmark who.,
j cunrhlered to be nationally nicunsant. When Through designation. owners are nationally significant features are t+mgcomparmt es eral v4cellent poter.tial pites m a encouraged to conserve the important damaged or threatened by nome actnit3 nenatural nylon. the National Park 5ernce natural values of the site. natural phenomenon The Secretary of the

consulere rush fattors as the mates' condaten. An owner of a National Natural Interior sends this rerort to the Congre..nabsbty, imp. stance to education and Landmark is invited to enter mto a Information on National Naturalscientene n-varch, and the abundance of voluntary. non binding agreement with the Landmarks i regularly prouded to
stifferent feature * charactertatic of the recon. National Park Service to help protect the interested pubhc and prnate agencie< and

nationally signincant values of the property organizations to ensure that the nationallyConsenation of National Natural by adoptina basic conservation practices sisnincant features are conudered in
Landmarks An **n'r "h* choa*'' to m8k' th'' P'*nn'n 8 d'''''an' *nd "" 'n'd''rt'nt')i

commitment is eligible for a bronze plaque damaged or destroyed through lack ofNational Natural Landmark designation and certincate that formally recogn.se the knowledge of their euntence or significancemay be given to pubhcly or privately owned ognificance of the site Under the National Enuronmental Pohnsites or to sites where there is a The National Part Service regularly Act. Federal agencies mu t conuder thecombination ofland ownership enes e views the condition of National Natural esistence and location of National NaturalDesignation does not change the ownership Landmarks end. on request. advises owners Landmarks when a**esent the efTests of
| of a site. nor does it carry with it any on conservation practices The National their actions on the enuronment
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FOR SiORE INFOR51ATION on the
National Natural Landmarks Program,
cont' ct the National Park Service,a
Washington, D.C. 20240, or any of the'
follo~ wing Regional Offices:
North Atlantic Regional Office
National Park Service
15 State Street
Boston. 51assachusetts 02109
Slid Atlantic Regional Office
National Park Service
143 South Third Street
Philadelphia, Pennsylvania 19106
Southeast Regional Office
National Park Service
75 Spring Street. S.W.
Atlanta, Georgia 30303
Slidwest Regional Office
National Park Service
1709 Jackson Street
Omaha, Nebraska 68102

Rocky Slountain Regional Office
i National Park Service
| 655 Parfet Street

P.O. Box 25287
| Denver. Colorado 80225
! Southwest Regional Office
i National Park Service
| P.O. Box 728
( Santa Fe, New .\lexico 87504
| Western Regional Office

National Park Service
! 450 Golden Gate Avenue
| Box 36063

San Francisco, California 94102
Pacific Northwest Regional Office
National Park Service
Westin Building-Room 1920
2001 Sixth Avenue
Seattle Washington 98121
Alaska Regional Office
National Park Service
2520 Gambell Street
Anchorage, Alaska 99503
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Ne w London County channels ancestret to the present mound types, encompassma northern

PACllAUG-GREAT MEADOW SWAMP-
underground solution channels. (October portion of lupiter Island, and prond6ng

One and one-half mdes northeast of 1971) Ownen State increasir: gly rare nesung site for Atlanc
loggerhead turtles. (November 1907)

Voluntown. Most estensive Atlantic white facAson County
cedat swamp in Connecticut. and one of

'fI.ORIDA CAVERNS NATURAL AREA-the two best, the eres includes the Pachaus Two miles north of Mananna. Unique 3f,nroe c,y,fy
River and the Great Meadow Brook. (May disjunct relict community from a former 'LIGNUMVITAE KEY-One. half mile nor:h
1973) Owner: State. Private temperate hardwood forest which has of the U.S. I causewey near the northern

FLORIDA (17) nmoined intact and isolated since the end end of Maiecumbe Key.One of the highest
of the Wisconsm n!adal penod and keye in the Monda key chain providing ag 'T probably longer.The cave harbors three wide range of habitat. from wave.weshed

' DEVIL'S M11DIOPPER-Six mdes species of bsts,includmg the Indians bat. exposures of Key Largo limestone to
northwest of Gamesville. An excellent en endangered species, which uses the mangrove swamp. Most vegetation is
example of karst topography in the cave for wmter tubernation. (December tropical hemmoch forest, the largest and
Southeast and en tmportant cutural and 1976) Ownen State best example of the type known in the
historte site in the Alachua area. The United States. (October 19es) Owner State
generally dry sink is en example of several Lde CounIT
ecosystems with many microhabitata and EMERALDA MARSH (extends into Marton Suwonee County

major plant associations wiuch CountyF-Tee miles northeast oflaesburg. .!ClfETUCKNEE SPRINGS (see Columbio
demonstrate vertical sonation. (December Virtually undisturbed inland freshwater c,untyg
19*4) Owner State rtvertne sawgrass marsh supporting several

FAYNES PRA!RIE-Southern edge of species of waterfowl and taciv.dirig Wolulla County
Gamesville. La rgest and most diverse endangered and threatened species. Also *WAKUllA SPRLNGS-15 mdes south of
freshwater marsh in northern Morida and a provides an important fishery. (Decernber Tallahessee. An independent freshwater
major wintenna ground for many species of 1974) Ownen Frtvate ecosyster, and one of the largest and
waterfowl as well sa l.abitat for other deepest opnngs in nortda. Rich la squaticg,"Y coun'Ymldhfe, including two endangmd species. vegetetton fish, turtles, alligstors, and
A superlative example of praine formation ' MANATEE SPRINGS-Manatee {prings birds, lined me huge cypress tren and a
in a herst eres. contains the Alachua S nk, State Park. 50 nules west. southwest of well-developed hardwood hammock
me of Flonda s laresat and most famous Gaineen!!e. Ranka about sixth in size containing significent fossd evidence from

sinks. fDecember 1974} Ownen State, among the great artesian springs of Florida earher eras. (October 19eo) Owner Pnva'e
Pnvate in close prounuty to barst sinkholes, with

SAN FELASCO IIAMMOCK-ne center of proven underground connections with the OEORGtA (12)
the site is nine miles corthnest of beadsp93. and connecting mth the

###'#" C#"8#1
Gamesyt!!e. Largest retsaining example of Suwanee River. (October 1971) Owner:
northern Florida's chmas forest ecosystem. State SAG PONDS NATURAL AREA-Five miles
the upland mesic hammock. containing an 'WACCASASSA BAY STATE FRESERVE- southeast of Adattsville.The sia ponds

entraordmary diversity of botamcal 40 mdes west of Ocala. Example of illustrate the various stages of ecological

resources supporting high quahty northern Florida coastal ecosystem. succession. Unique for their combination of

woodland wtIdhfe habitat (Dacember 19*4) including transit:oa from mangrove to salt disumilar vegetation, contairung rehen flors

Owner- State. Pnvate marsh to brackish marsh to freshwater persisting from the Pleistocene and
marsh along the Waccasassa River to significant fosede, esidence of the

#aker County hardwood hemmoch forest. Servea es development oflife (May 19?4) Owner:
*OSCEOLA RESEARCl{ NATURAL AREA- habitat for et least thrn endangered Prts ete

20 miles northeast of Lake City. Ine;udes an species. (December 19*6) Ownen State
Ch8'l'88 C888'Yundisturbed mtsed hardwood om emp with

N'T C#68'Y 'OKEFENOKEE SWAMP lentends mioessociated pine Catwoods and cyprus
swamp ne flatwoods are encellent ' TORREYA STATT PARK-12 miles north of Chnch and Were Counties)-Okefenokee
wildhfe habitat. and the presence of virgin Bristol along the Apalachtects Rher. Very National Wildhfe Refup. the center of the
cypress is a rare feature. (December 1974| significant rehct habvat for encsent flore, site is 23 mdes south ot Waycross. Larsest

Owner Federal includmg stinkinscedar. Flortda yew and and most prinutive swemp in the country
Croomia, which are ducendants of the containing a diversity of ecosystems. and a

Collier County Arcto Tertiary GeoCore which e Isted refuge for native flore and fauna meludmg
' BIG CYPRESS BEND-One mde mest of some 63 nullion ynts ago. (December 1976) Inany uncommon, threatened and

Steie Route 29 on Terr.tami Trail (U S. 41). Owner State endangered species- (December 1974)

lacludes about 215 acres of un&sturbed Owner FederalMorton County
evtrytn cypress, sawgrase pretrie, and

palmetto hammocks. (October 19 eel EMERALDA MARSit (see LoAe Count)) Chathom County

Owner State 'RAINDOW $PRINGS-Four nuln north- 'W ASSAW ISLAND-t4 mdeo south of
' CORKSCREW SWAMP SANCTUARY-23 northeast of Dunnellon. Second of Flortde's Savannah. nn the Atlantic Ocean Only

mdes southeast of Fort Myers Largest great artnien springs on the basis of 6te island of Golden Isin with an undisturbed
remaining stand of virgin bald cyprese In rete of &scharge, and first as e etngle forest cover and one of the few remaimes
North Amence. containing a wMe variety outlet spring. wtth glass. bottom cruise esemples of the see Island ecosystem with
of flora. includms pe.J cypress, wet ptaine boats for oburving spring cavities and a high desrw ofintesnty. lllustratma the
anJ pinel *? and sanctuary for a equatie life. (October lef t) Owner Prn ete budding of the island from the sands of the
conshble wildhfe population (March ' SILVER SPRINGS-Five Indes northeast of Cantal Plain, and supporting a wide array

1 A41 Ownen Pmate Ocala largest sprh.s group tn the Umted of unueuel an.mals (Apnllos?) Owner-
Statet with glass bottom boat rides Federal. Prnsie

Co'vehse Countf (October 197 1 Owner Pr(vete
'lC.lEWCKhEE SFRINGS (estends into

Cisneh County

Sumenee County Htchetuckmee Springs M8'h8 C#88'Y 'OKEFENOKEE SWAMP (see Charlton
State Park. 22 mdes southwest of Lake City. * REED Wi!DERNESS SEASl10RE County |
Illustration af a large artesian spring group SANCRIARY-Eight miles south of Stuart.
enJ the geu9 sic history of the Floneen Uneltered east cone of Florida seashore.

Columbia County

eqwfor from which Flonda's yest oprings including semitropical plant associai6 ens of IlEGGIE S ROCK-17 mdes northwest of
emanate. conf elning ebendoned rehet Inangrove swamps. constel strand and shell Augusta. An undisturbed esemple of the
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characteristic plant species. community Were County most ancient in the Haweilen lefand chain.
amation, and successional stages occumn8 'OKEFT.NOKEE SWAMP (see Chor/ ton (November 19721 Owner: State. Prt, ate
on well-esposed granitic outcrops. lAugust County) Islando/Coha1900) Owner: Prtwate

GUAng (4) * DIAMOND HEAD-In the city oflionolulu.
O#8 *#" ##"#7 One d se best exposed and pruerved0

*FACPI POINT-On the southwestern coast
* ** * P *' 'I ' 'YP'''I ''I'* "'' **"* 'IF.BENEZER CREEK SWAMP-The center of Iof Guam. Site containe pulow laves.

intersecting dikes, and a massive seastack altered basalttc glass. Shows the beddingthe site is 22 mdes north. northwest of
structure of the cone and the character ofSavannah. Best remaining cypress-gum of black coralline limestone. An illustrat on

swamp forest in the Savannah Raer Basin of the maior episode of volcanmn whkh the rock. (February tene) Owner Federal
I'' ''dlustrating the relationship and

creeled Guam Island. (November 1972)

*fn'
interactions between river and creek, and Owner: Covernment of Guam

1providing spawning grounds for the . .FOUHA POLVT-On the southwestern coast Oahu dat de het Wm Me is uanadromous senped base end habitat for of Guam one eule northwest of the village
the Arnencas albsator. (May 1976) Owner: of Umatac. Contains esposures of volcanic , ' , , "

* ** * *
Private , , , , , prock with a nearb intertidal platform of which give the cMfs their configuration.

EmonuelCounty two levels of core line limestone.
(November 19721 Owner: Pnwate

I' CAMP E. F. 90 YD NATURAL AREA-Eight g,',"'" " I##I ""*" '"#"**"'

IDMO W)mdes southwest of Swainsboro. * MOUNT LAMLAM-Three miles north.Representative of rapidly disappearing northwest of Umatac. Remnant of a great M"'' ##""U
flood stain-upland sand ridge ecosystem caldere. It is the third key site on Guam ' SHEEP ROCK-In Payette National Forest.
of the Coastal Plain and habitat for several disclostng the major volcanism which 38 edes northwest of Couned and two
rare plants and endangered species IMay

emated the islancL (November 1972) mdes east of the Snake RJver. Provides the
1974) Owner: Private Ownee Government of Guare best view of the hortsantally layered laves

T!o)d County 'PUNTAN DOS AMANTES--Two enlee that represent successive flows on the
north of Tumon. Illustrates the limestone Columbia itiver Basalt Plateau, and an

'M ARSHA11 FOREST-Near itome. Loblo!!y
pine.shortleaf pine forest believed to have deposinon and subseque.nt subterranean unobstructed view of two contresting

, p , ,g g,,, e geologic history. series of volcanic roche separated by a
ortstnated follovnns an intense fire at
about the time the Cherokee Indians were The area containe a 3?Sfoot high diff maler unconformsty-se important geologic

fore.bly removed to Oklahoma. Forest has esposure of masenve limestone. (November phenomenon. (December 1976) Ownee

a ten. acre stand of virgin yellow poplar. 1972) Ownee Government of Guam Federal

h(May 1966) Ownee Prrvate HAWAll(7) IiF# om County

//orria Ccunty Islande/Howell ifELl/S HALF ACRE LAVA FIELD (eatends

into Bonnevdle County)daho Falls. AThe center of the
*CASON 1. CALLAWAY MEMORIAL MAXAMWENA MARSH-Nest kawth shale site is 30 Indes west of I

FOREST-One m.!e west of Hamdton. Point. One of two rematatng ponds in complete, young. unweethered. fullyOutstanding example of transitional Hawau that support a maident populauon exposed pehoehoe lave Cow and anci,nditwns between eas era deciduous and of the endangered. nonmigratory Haweilan outstanding esemple of pioneer vegetation
southern coruferous forest types. containing still nesung site for the Hawauan coot. establishing itself on a lave flow. (januarythe enttre Barnes Creek watershed, an and the only known breeding site of the tg76) Owner Federal State
unpolisted stream system. (June 19'21 black <rowned night heron on the Island of
Owner Private- Hawall. (June 1972) Ownee Prtvate 3/aine County

MAUNA KEA-25 aules west northwest of 'CREAT RIFT SYSTEM (entends intoAf(.Intosh County
the city of Hilo. Exposed portion of the Minidoka and Power Counties)-43 miles'!IWi$ ISLAND TRACT-Eight mdes west. highest insular mountain in the United northwest of Pocatello. Aa e tensional

northwest of Darien. One of the most States. contaming the highest lake in the fracture in the Earth's crust that may
entensive bottomland harJwood swamps country and evidence of staciation above entend to the crust mantle interface, the
in Georgia, containics stands of virgin bold the it.confoot level Most safestic Croat Rift System is unique la North
cypress and associated swamp hardwood empression of shield volcanism in the America and has few counterparts in the
speues. and supporttng uncommon w6tdlife Hawaiian Ardipelago. if not the world. world. It slaa tilustrates primary vegetation
spec.es- (May 1974) Ownee State (November 1972) Owner State succession on very young lave dows. (April

AcAdule County Island of Afav/ tees. August tono) Ownen Federal

'PANOLA MOUNTAIN-15 miles southeast IAO VALLEY- West of the city of Weduku. #onneeille County
of Atlanta. The most natural and Valley and volcanle todo on its enclosirs H:ll's Half ACRE LAVA FIELD (seeundisturbed monadnock of esposed slopes diustrate the maior ep'sode of #ingham County)
granitte rock in the Pledmont region. The volcanism wh6ch created the western
area sapports a variety of plant portion of the Island. Amphitheater shape Suite County
communsues. | August 19eo) Ownee State is due to erosion on the volcante rocks of a ' BIG sol.fTHERN BUTTE-3? mdes

great caldere. (November 197210wnen northwest of 8?ackfoot.The view from thisSennecle County State. Ptivate butte illustrates the senpe and dimensions
SPOONElt SrplNCS-14 mdes west of 'kANAllA POND-One mile mest of kehulut of Quaternery solcanism in the western

8.tabridge One of the largest and least Airport. Most important waterbird hahttat United States and the largest eree of
disturbed sinkhole wedands in Georgia. In Hawsit, and one of the few remaining volcanic roche of young age in the Unite l
supporting an abundance of American brackish water ecosystems prov6 ding Statee (January 1976) Ownen Federal
elligaters (May 1974)Ownen Private refuge for both resident and migratory bird

populations. (june 19?t| Owner State C"88'8 C#"^'t
TusinellCounty

CASSIA SILENT C11Y OF ROCKS-te mdes
'BIC HAMMOCK NATURAL AREA-Ten Is/ondo/AtoloAo/ southeast of Odley. Contains monolithic

edes southwest of Glenaville. Contains NORTH SHOP.E ClllTS-Between the landforms created by eafoliation processes
relatively undisturbed broadleaf evergreen edlages of Halawe and Falavpape. Finest on esposed mesette granite p!vtons and
hammock forest and includes rare and esposures of enclent volcanic rocks the best emen.ple of bornhardts in the
endangered spectes. (May 1974) Owner. resultles from the mejor episode of country. (May 1974) Ownen Federal. State.
State volcanism cresung Molokat among the Prh ste
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% United States I)epartment of the Interior
'

|! i ^ 'g 1:ISil ANI) WILI)Lil'I. SI.itVICl-

[\
g OlvlSION OF Ecol.O(ilcAI.SI'.ItVICI'.S
/ ITlH:ll Al. lttill. DING, ltOO.\l :L'11

k' j. lilti!NSulCK,(il:OIMilA 3 t S20'

~- September 25, 1984

Mr. Dan W rren
Southern Ccmpany Services, Inc.
P. O. Box 2625
Birmingham, Alabam 35202

Dear Mr. Warren:

We have reviewed the August 24, 1984 letter fran Mr. Pbster and the'

Vogtle Electric Generating Plant Unit 1 and Unit 2, Ebenezer Creek'

Svano - Evaluation of Transnission Line crossing - August 1984 Wiles
X8BE03, tog GN-409). We of for the following coments as an aid in
your planning.

'the Ebenezer Creek National Natural lanchrk is the best ternalning
cypress-gum forest and biotic consnunity in the Savannah River Basin.
It is a unique virgin cypress forest and the [hysical fluctuating
water exchange relationship and interactions between the creek and the
Savannah River are unique to this systan. It is inportant habitat for
numrous fish and wildlife species including the Ebderally listed
Annrican alligator and bald eagle. Other inportant species that use
the area incitale the osprey, swallow-tailed kite, river otter and
striped bass. It also provides outstanding wood duck nesting and'

I fecding habitat and supports songbirds, woodpeckers, herons, egrets
and an abundance and variety of reptiles and anphibians. 'this area is
generally considered to be the nost scenic blackwater stream in the
southeast.

Avoidance of inpacts or intrusions on this inportant natural area
should te a high priority when federal agencies assess the effects of<

'

their actions on the environnent [mrsuant to the National
Environnental Iblicy Act. '!herefore the Eh6 strongly recomends that
either route A, which would parallel existing trannmission lines at
the western boundary of the tandnnrk, or route B, which would avoid
the Ianchrk, be selectext for the transmission corridor. 'the present
design for crossing the swanp, Plan A, which would include clearing 12
acres of the natural lanchrk and 2.1 acres of the nwin channel,
should not be inplemented. FW3 would reconmend denial of any Corps of
Engincors permits that would be requiral for. this work. Plan B which
would span the main portion of the swang by the use of taller towers

I would be preferable to Plan A and would have less inpacts but it would
still be an intrusion on the swany and muld involve topping trees for
vertical clearance and clearing forestal wetlands for the tower
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construction. This plan would have to be investigated further by our
agency if any Corps of Engineers po mits are required.

i

The National Park Service will also be providing connants on this '

project.

Respectfully, ,

T<

.

L. Glenn McBay
Field Supervisori

! CC:
NPS, Atlanta, GA
NRC, Washington, DC (Attn: Dr. Germain LaRoche) 8

,

,

1

I

1 1

!

!

!

P

Vogt. DES 20 Appendix J

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



pepartment of )Tafural $csources
370 WASHINGTON 87.. S.W.
ATLANTA, GEORGIA So334

J. Leonard Ledbetter . Aou es.. soo

x3wxpx2nwwn
. . . . . . . . . . .

September 28, 1984

Ms. Elinor Adensam, Chief
Licensing Branch No. 4
Division of Licensing
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Dear Ms. Adensam:

This letter is in response to your September 12, 1984,
request for comments regarding the electrical transmission
line crossing of Ebenezer Creek by Georgia Power Company.

We have reviewed the proposal, and we agree that the
line crossing will not have any adverse impact on the fish
and wildlife resources.

The Georgia Scenic Rivers Act (Ga. L. 1969, p. 933 51)
(copy attached) only deals with the damming up of designated
streams and the impeding of stream flows. Based on our
knowledge of the project, it does not appear that the power
ifne crossing will affect either of these conditions.

The only authority this Department has in regard to
this project is this specific legislation and our responsi-
bilities for protection of fish and wildlife resources. As
a result, we cannot comment on any of the other questions
raised in your letter.

If you need further information. please feel free to'

get in touch with us.

Sincerely.
- --.

/

. L onard Ledb tter
JLLijmw

Attachment
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1

RESEARCH REFERENCES

C.,.5. - 73 CJ.S., Public Administrative
tubes al Prmedure 5 72.

.

PAnr 2
Groncia Sctsu. 3tvin Sysits:

12 5 350. Short title.

This part shall be known and may be cited as the" Georgia Scenic Rivers
Ati of 1969." (Ga. L.1969, p. 933, i 1.)

12 5 351, Definitions.

As used in this part, the term:

(I) " Free Howing," as applied to any river or section of a river,
means existing or Howing in natural condition without impoundment,
disersion, straightening, rip rapping, or other modi 0 cation of the
waterwa).

(2) " Riser" means a Dowing body of water, or a section, portion, or
tributart thereof, and includes streams, creeks, branches, and small
lakes.

(3) " Scenic casement" means an interest in land which limits the use
of land along the shoreline of a scenic river for the purpose of pro.
tetting the scenic, recreational, or natural characteristics of the area.

(4) " Scenic river" means certain rivers or sections of rivers of the
State of Georgia which have valuable scenic, recreational, or natural
characteristics which should be preserved for the benent and
enjoyment of present and future generations. (Ga. L 1%9, p. 933,
9 2.)

12 5 352. Rivers comprising the Georgia Scente River System.

(a) The Georgia Scenic River System shall be comprised of the follow.
ing:

(1) That portion of the Jacks River contained within the Cohutta
National Wi derness Area and located in Fannin and Murray counties,
Georgia, which portion extends a length of approximately 16 miles;

se

|
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(2) That portion of the Conasauga River located within the Cohutta
National Wilderness Area and located in Fannin, Gilmer, and Murray

i
counties, Georgia, which portion extends a length of approximatel> 17 y|

'
- miles;,.

(3) That portion of the Chattooga River and its West Fork which aie

| now designated as part of the Chattooga National Wild and Scenic
River and located in Rabun County, Georgia, whi h por'. ion extends a

,

! length of approximately 34 miles; and

(4) That portion of Ebenezer Creek from Long Bridge on County
Road S 393 to the Savannah River and located in EfGngham County,
Georgia, which portion extends a length of approximately 7 miles.

| (b) The Georgia Scenic River System shall also be comprised of any
; river or section of a river designated as a scenic river by Act or resolution

of the General Assembly.'(Ga. L !%9, p. 933,6 3; Ga. L.1978. p. 2207,
i 1; Ga. L 1981, p. 459, i 1.)

,

Law reviews. - For artide surveying 1977 ihtough htay 1978, we 30 hiester L
7

! Georgia cases dealing with emironment. Res. 75 (19784).
natural resources, and Imd use from June

i t

,

i 12 5 353. Duties of department as to scenic rivers.
t

| (a) The Department of Natural Resources shall study and from time to
' time recommend to the Governor and General Assembly risers or sec-

tions of rivers to be considered for designation as scenic rivers. Each
recommendation shall be accompanied by a report showing the pn2powd

,
'

; area and its classincation, the characteristics which qualify the n,ver or i

| section of river for designation as a scenic river, ownership and use of :
'

land in the area, the state agency which should administer the area, and
the estimated costs of acquiring fee title and scenic cawments and of

i administering the area as a scenic river. The department may conduct
j such studies in cooperation with appropriate agencies of the State of

Georgia and the United States and may apply for and receive funds;

i therefor from the Land and Water Conwrvation Fund and other federal
| sour es, provided that such studies must be Hrst apprmed by the person !

! or perums appointed by the Governor to wrve as a liaison with certain
i federal agencies under the terms of Public Law 90 542 (82 Stat. 906),

approved October 2,1968, such law having been designated the " Wild ',

i and Scenic Rivers Act."
:

| (b) The , department shall proceed to make a study of each of the ',

; following rivers and make a report ofits Hndings and recommendations
to the Governor and the General Assembly:~

i

;

a tin
|

.I

i

r
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(1) The Suwanee River from its source in the Okefenokee Swamp to
the point where it flows out of the State of Georgia; and

(2) That section of the Chattooga River within the State of Georgia.

(t) Each scenic river, together with the land lying within its authorized
boundar), as established by the General Assembly, shall be classified as
one of the following:

(1) NATt art aivra AntA. This is a free Howing river or section of
riser generally inaccessible except by trail, with the shoreline
undeveloped and unused;

(2) PAsTonAt aivtR AREA. This is a free-flowing river or section of
riser accessible by roads, with the shoreline mostly undeveloped and
unused; or

(3) Rteni A1:oxat nivta AntA.This is a free flowing river or section
of rher accessible by roads, with limited development along the
shoreline. (Ga. L.1969, p. 933, i 4: Ga. L 1972, p.1015, i 1511.)

Cross references. - As to provision in U.S. Code. - The federal Wild and
eteeds for enements to presene land or Scenic Rners Act, as amended, referred to
mater aren m natural or s(eme condition, in this section is codified at 16 U.S C.A.
we t 44.lLLI ci seg i 1271 et seg.

12 5 354. Construction, operation, etc., of dams, etc., on scenic rivers;
acquisition of land within boundaries of scenic rivers.

After designation of any river or section of a river as a scenic river by
the General Anembly pursuant to Code Section 12 5-352:

(1) No dam, reservoir. or o'ther structure impeding the natural flow
of the waterway shall be constructed, operated, or maintained in such
riser or settion of riser so designated as a scenic river, unless
speci6cally anihorized by an Act of the General Assembly;

(2) The depaitment may acquire by purchase, gift, grant, bequest,
des ise,Icase, or otherwise fee title or any lesser interest in the land lying
within the authorized boundary of such river or section of riser desig-
nated as a scenic riser. Any interest in land acquired by the department
pursuant to this Code section shall be transferred to such governmental
agenc) as the General Assembly may by Act direct. (Ga. L.1969, p. 933,
5 5.)

311

|
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United States Department of the Interior
FISH AND WILDLIFE SERVICE-

0j 6 DIVISION OF ECOLOGICAL SERVICES
*,- FEDERAL BUILDING, ROOM 334

,s BRUNSWICK, GEORGIA 31520

October 16, 1984

Director of Nuclear Reactor Regulation
Licensing Branch # 4
Divison of Licensing
U. S. Nuclear Regulatory Ccmnission
Washington, DC 20555

Attn: Elinor G. Adensam, 011ef

Dear Sir / Madam:

The Fish and Wildlife Service (WS) has reviewed the October 10, 1984
letter frcan Mr. D. O. Foster, Georgia Power Cmpany, addressed to the
Director, Nuclear Reactor Regulation, which outlines additional
information concerning the proposed transmission line crossing cwer
Ebenezer Creek.

A biologist of the WS made an on-site inspection of the area with
representatives of Georgia Power. 'Ihe site of the proposed
transmission towers was investigated and the plans as described in the
October 10, 1984 letter were discussed. We understand that the towers
will now be 195 feet (165 feet to the conductor attachment) and will
be sited on the bluff at the south edge; at the north edge of the
large cypress and tupelo gum stands (Station 124.00); and in the
cleared area north of the Old Augusta Road (Station 135.00). A
175-foot tower will be sited in the cleared area on the north side of
the landmark. 'Ihese heights should result in conductor clearances
sufficiently high so there will be no need to trim or cut any of the
trees except at the site of the tower at Station 124.00.

The location of one of the towers has been moved back frczn the main
channel of Ebenezer Creek approximately 100 feet to Station 124.00.
Cmstruction of this tower will require clearing approxirrately 100 ft |

x 100 ft in an area of predczninantly second growth bottcznland !

hardwoods.

'Ihe access road will not exceed 20' in width and would be constructed ,

by selectively clearing a corridor along the right-of-way from I
Old Augusta Road to the tower site. Iarger trees will be avoided. We
strongly recomend that the possibility of obtaining permission frcun
the property owner to use the old logging road be pursued.

Vogtle DES 25 Appendix J
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We have one additional recw d ation to make regarding construction
of the access road. Any permanent water sloughs, or defined channels,.
should be crossed with box-type or other large culverts to allow free
flow of water through the swanp. We would rer-nand that the culverts
be included as a condition in our review of a Ccq s of Engineers
permit for this work.

'Ihe plans and guidelines as proposed in the Georgia Power Ocupany
letter of October 10, 1984 would alleviate the concerns expressed in
our letter to Mr. Dan Warren dated September 25, 1984. We would not
object to issuance of a Corps of Engineers permit for this work if it
conforms to the Georgia Power October 10, 1984 letter and contains
provisions for any necessary culverts.

We appreciate Georgia Power's concern for environmental factors in
this project. Please contact us if we can be of further assistance.

Sincerely,

& m. &
Edwin M. Eudaly
Acting Field Supervisor

!

cc: Dr. Germain IaRoche, NRC, Washington, DC

i
i

;

i
i

e

f

|
.
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