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' INTRODUCTION

By application dated March 20, 1967, and 28 amendments thereto, The Virginia
Electric and Power Company (Applicant) applied to the U; S. Atomic Energy
Commission for a license to construct and operate a nuclear power station

on a site at Gravel Neck in Surry County, Virginia, to be known as the Surry
Power Station. The station consists of two virtually identical pressurized
water reactors supplied by Westinghouse Electric Corporation, each designed

for a warranted power output of 2441 megawatts thermal (MWt)‘With an equivalent
warranted gross output of 822.6 megawatts electric (MWe). Each unit is designed
to be capable of attaining a maximum capacity of 2546 MWt, corresponding to

a gross electrical output of 855.2 MWe. The design of Surry Power Station is
based upon proven concepts which have been developed and successfully applied
in the construction of other Westinghouse supplied pressurized water reactor
systems recently authorized by AEC: eg., H. B. Robinson No. 2, Indian Point

No. 2 and Diablo Canyon.

Each unit at Surry Station incorporgtes a closed-cycle pressurized water

Nuclear Steam Supply System,'a turbine generator and their necessary auxiliaries.
The Reactor Coolant System for each unit consists of three loops, each loop
having a steam generator, pump and two reactor coolant loop stop valves.
Radiocactive waste disposal systems, a fuel handling system and all auxiliaries,
structures and other on-site facilities were designed and installed so as to
curtail radiological releases to the environment to the lowest practicable

limits.



This project is being constructed by Vepco with. the assistance of its architect-
engineer, Stone & Webster Engineering Corporation. Site preparation of both
units began in December 1966. Unit 1 is currently 95% complete and the current
construction schedule indicates that fuel loading for ﬁnit 1 will be possible no
later than April 1972, and that commercial operation can be attained in the

early summer of 1972. The appropriate corresponding periods for Unit 2, which

is 79% complete, are the late summer of 1972 and the latter quarter of 1972.

The Surry Power Station will provide the additional base-load generating capacity
required to enable the Applicant to meet projected system load conditions and
reserve requirements of the publie served by Vepco in Virginia, North Carolina

and West Virginia.




L. INTRODUCTION

A. Location of the Facility

Surry Power Station is in Surry County, Virginia, on the south shore of the
James River, on a point of land called Gravel Neck which projects into the
James from the south, as shown in Figures I A-1 and I A-2, The coordinates

are approximately 76°42' west and 37°10' north.

The region 20 to 30 miles southeast of the site is the urban area of Hampton,
Newport News, Norfolk, and Portsmouth, Virginia. ' This area includes a major
Atlantic Coast seaport and a U. S. naval base. The largest industry encompassed

in the area is shipbuilding.

The regions immediately north and south of the site, except for the Williamsburg
historical area, are principally rural and égricultural. The same is true to
the west until one reaches the Richmond-Petersburg region. Richmond is an
industrial ceﬁter as well as the State capital, with chemicals and tobacco the‘

two major industries.

There are several military and naval reservations within a  twenty-mile radius

of the site. Camp Wallace Military Reservation is north-northeast of the site;
Fort Eustis Military Reservation is east of the site along the northern shore

of the James River; a U. S. Naval Reservation, including Cheatum Annex and Camp
Peary, occupies a large portion of the land area north and northeast of the

site between the James and York Rivers. The U. S. Naval Reservation is bordered
to the east-southeast by the Yorktown portion of the Colonial National Historical

Park. None of the aforementioned military installations are within a five-

mile radius of the Surry site.




Jamestown Island, part of the Colonial National Historical Park, is on the
northern shore of the James River some three miles to the northwest. The

city of Williamsburg, seven miles north of the éite, is a major national tourist
attraétion and educational center. The only manufacturing facilities located

in or around Williamsburg and Jamestown are a synthetic fiber plant and a
Prewery employing 250 to 500 people each. There is relatively little agricul-
tural production in James City County. The military reservations previously

discussed represent a major source of employment in the area.

Adjacent to the site, on a contiguous island, is a State waterfowl refuge,
with a public access road running through the site. Public parking and

viewing points are provided by the State within the refuge.
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B. Physical Characteristics of the Facility

The Surry Power Station consists of two virtually identical pressurized water
reactors, each designed for a warranted power output of 2,441 megawatts thermal
(MWt) with an equivalent warranted gross output of 822.6 megawatts electric
(MWe). Each unit is designed to be capable of attaining a maximum capacity

of 2,546 MWt, corresponding to a gross electrical output of 855.2 MWe.

The Reactor Coolant System consists of three loops, each loop having a steam

generator, pump, and two reactor loop stop valves.

The reactor containment vessel for each of the Surry units is a domed
structure of reinforced concrete with a steel innerliner. It is designed

and constructed so that subatmospheric conditions will normally be maintained
within the structure, thereby positively terminating out-leakage to the envir-
omment under normal operating conditions and within 40 minutes after the

hypothetical "loss of coolant" known as the design basis accident.

The containment and the engineered safeguards together protect the public and
the station in the event of a design basis accident. The engineered safeguards

minimize the accident by performing three functions.

1. Supply borated water to the Reactor Coolant System to
cool the core, decrease reactivity, limit fuel rod
cladding temperatures and metal-water reaction, and
ensure that the core remains intact.

2. Reduce the concentration of airborne fission products

that can be released to the environmment by leakage.




3.

Limit the driving potential of differential pressure

and the time duration for leakage out of the containment

structure.



1. Nuclear Steam Supply System Operation

a. Reactor
The reactor core, the source of heat energy, is installed in a heavy wall
steel pressure vessel which is connected to the reactof coolant system.
Heat generated within the-core is removed by the reactor coolant (water) which
transfers the heat in turn to three steam generators before returning to the
core. The reactor coolant system is a closed system contained within corro-
sion-resistant stainless steel components. The reactor vessel, reactor
coolant system, and steam generators are enclosed within a reinforced concrete
containment structure. This containﬁent is maintained at pressures below
atmospheric to ensure that leakage out of the containment will not occur during

normal operations.

Heat which has been transferred to the steam generators is used to produce
steam. Steam from each steam generator is piped to the turbine located in

the turbine-generator building outside the containment structure. The exhaust
steam from each turbine is cooled in a single-pass condenser. The residual
heat from the steam is transferréd to the James River as the steam is condensed
to water in the condenser. This condensate is then returned to the steam

generators for subsequent reuse.

Several events related to the brief description above may produce environmental
effects. The necessity of removing heat from the condenser releases heat to
the enviromment. Small amounts of radioactivity will be released from the

nuclear steam supply system by required coolant sampling, maintenance, and



control functions associated with reactor operation.

b. Radioactive Waste Disposal System

The Waste Disposal System includes the equipment requiréd to collect, process,
and prepare for disposal the radiocactive liquid, gaseous and solid wastes
which are generated by the station in the course of power operations with

two units in service.

Liquid wastes are collected and then subjected to filtration, demineralization
and/or evaporation as appropriate prior to discharge to the river. The sequence
of processes used may vary depending on the activity concentration of liquid
waste to be handled and will be selected to ensure that releases are as low

as practicable. Evaporator residues and noncombustible solid wastes are

drummed for off—site disposal as are combus;ible solid wastes that can be

baled or drummed. The ultimate disposal will be at an authorized location

off-site.

Gaseous wastes will be collected; processed to reduce the hydrogen concentration,
and then held-up a minimum of sixty days in gas-decay tanks prior to controlled

release to the environment.

A more detailed discussion of the various components of the Radicactive Waste

Disposal System can be found in Appendix A.




2. Condenser Cooling Water System Operation

The circulating water system is designed to provide once-through cooling water
for both units. The system is comprised of an inlet channel, an intake
structure and pumps, a high-level intake canal, intake screen structure, once-

through condenser, a sea-level discharge canal, and a rock groin mixing facility.

Circulating water is taken from the James River on the downstream side of the
site, transported through the condensers, and discharged into the river on
the upstream side. The shoreline distance between intake and discharge points

is about 5.7 miles; the overland distance across the peninsula, about 1.9 miles.

Each unit requires 840,000 gpm of river water to supply condensing and service
water needs. The maximum temperature elevation of this water as a result of
passage through thé condensers is 14°F. After passing through the station,v
the water is rapidly mixed with river water through a jetting action and

heat dissipation occurs rapidly. Complete disquésion of thermal effects
produced on the water body is provided in.the treatment of thermal effects in

the text at § II.I.C.2.c.(2) and in Appendix B.

Circulating water is withdrawn from the James River through a channel dredged
in the ri&erbed between the main river channel and the eastern shore of the
site, a distance of approximately 5,000 £t. The channel invert is 150 ft
wide at El. -13.3, permitting use of the channel for shipping materials and

equipment to the permanent dock on the east side of the site.

The circulating water intake structure is an eight-bay reinforced concrete
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structure located at the shore end of the river intake channel. The exposed

deck of the structure is at El. +12; however, the pillbox enclosure for the

service water pumps is protected from flooding to El. +21 and from wave run-up

to E1. +33.5. The invert of the intake structure is at El. -25.25. Each bay
houses one of the eight circulating water pumps. These pumps are rated

at 210,000 -gpm at 28 ft total dynamic head when running at 220 rpm.

Each pump is driven by a vertical, solid-shaft, 2,000 hp induction motor.
Each pump discharge line is a 96 in diameter steel pipe which conveys

the water over the embankment of and into the intake canal.

The intake canal is about 1.7 miles long and is designed to convey the circu-

lating water flow for the station. The canal is lined with concrete for

.erosion protection and has an average bottom width along its.length of

32 ft. The side slopes are 1 1/2 horizontal to 1 vertical. The invert
elevation varies from El. +5 at the station end of the canal to El. +6.8
at the river end of the canal. The berm along each bank of the canal is

at E1. +36.0.

The water levels in the canal are controlled by the piping system friction

losses within the power station and the prevailing river level. The normal

water elevation at the power station end of the canal will vary between El. +21

and El. +23, depending upon the tide. A minimum freeboard of 10 ft is to be

maintained between the canal water surface and the berm during hurricane flooding

of the river thereby preventing any spillage from the canal. This freeboard

is also adequate to contain surges in the canal which could occur with a loss
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of station power with the river flooded; it will be maintained under these
circumstances by progressively reducing the number of pumps in operation by

manual control as the river level rises above El. +5.0,

A reinforced concrete structure is provided in the canal at the intake of
each power station unit. Each structure contains four bays, and each bay
contains a trash rack, a traveling screen, and an inlet to a 96 in diameter
condenser intake line which is made of reinforced concrete in the station

yard and welded steel encased in concrete under the station.

Electric—-motor-operated butterfly valves are provided at the condenser inlets
for condenser isolation when required. An "Amertap" condenser tube cleaning
strainer is installed in each of the four condenser dischargé lines between the
condenser discharge nozzle and the motor operated céndenser discharge butterfly
valves to maintain clean condenser tubes. thereby eliminating the need for
chemical injection. These discharge lines terminate ét‘the reinforced concrete
discharge tunnel, which then carries the water to the common circulating water

discharge canal.

The discharge canal is designed to carry the flow of the two units with a
velocity of about 2.2 fps at mean low water. The invert of the canal is at
El. -17.5 and the sides slope at 2 horizontal to 1 vertical; this slope is

stable under design basis earthquake conditions. The bottom width of the
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canal varies between 20 ft and 65 ft.

The discharge canal extends about 1,200 ft into the James River on the west

side of the site and is lined with concrete to prevent erosion of banks and
sub-surface soil. This extension has rock-filled groins along each side

to minimize siltation and to provide the means to maintain a 6 fps terminal
velocity of the discharge water. The opening between the groins is sized to
ensure proper mixing with the river. A timber pile trestle having five 10-
foot-wide bays, in which timber gates may be placed, extends about halfway
across the opening in the groin. The timber gates may be installed in this
structure using mobile hoisting equipment to reduce the net area of the opening
between groins and thereby maintain the 6 fps terminal flow velocity for various

operating conditions and when a unit is taken out of service.

The canals and supporting facilities have been constructed to function properly
under accident conditions. 1In the event of complete loss of off-site power,

the intake canal would contain enough water for 45 days emergency service water

supply.
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3. Switchyard and Transmission Lines Description

Surry Power Station is connected with the Vepco system at a transmission sub-
station and switchyard on the site, across the intake canal from the turbine
building (See Figure I.B.3-1). Major structures in this area are transformers,
circuit breakers, electrical disconnects, and the "backbone" structures which
are used to convey overhead high voltage lines from the turbine building to

the substation.

The substation is divided into two switchyards. Electrical energy generated
by Unit 1 at 22 kv is raised to 230 kv by the main transformer and delivered
to the 230 kv switchyard; Electrical energy generated by Unit 2 at 22 kv is
raised to 500 kv by the main transformer and delivered to the 500 kv switch-
yard. Figure I.B.3-2 is a single line diagram of the transmission substation

for Surry Power Station.

The 230 kv switchyard is of the "breaker and a half" design with facilities

for six 230 kv lines in service with Unit 1 and seven 230 lines in service with
Unit 2. The 500 kv switchyard is also of the "breaker and a half" layout.
Initially, when Unit 1 is placed in service, it will be connected to a single
500 kv line by one of the autotransformeré. When Unit 2 is placed in service,
the 500 kv substation will be expanded to a five position ring bus with
connections to the Unit 2 generator, two 500 kv lines, and two 500/230 kv

autotransformers.

With Unit 1, both 500/230 kv autotransformers are in service to supply reserve

station power from the 34.5 kv tertiary windings. Initially one autotransformer



14

is connected to the 500 kv and 230 kv systems and the other connected at 230 kv
only, but, with the addition of Unit 2 the connection is completed to the 500 kv
substation. The 500 kv and 230 kv systems are generally independent and provide
alternate sources of reserve station power. The substation can be expanded

for future units and lines as required.#*

Station service transformers connected to fhe isolated phase bus from each main
generator normally supply power to the auxiliaries of each unit at 4;160 V.

During start—up and emergencies, reserve station service power for the auxiliaries
of either unit is supplied from tertiary windings of two 500/230 kv transmission
intertie autotransformers which connect the 500 kv and 230 kv sections of the

substation.

Transmission system connections for Unit 1 consist of the following lines which
are an integral part of the Vepco transmission system:
1. One 500 kv line to Elmont substation near Richmond, Virginia.
2, Two 230 kv lines to Hopewell substation near Hopewell, Virginia.
3. One 230 kv line to Suffolk substation near Suffolk, Virginia. It
will connect to two 230 kv lines going to Vepco service area in
Nor£h Carolina and one 230 kv line to the Norfolk area.
4. One 230 kv line to Churchland substation in Portsmouth, Virginia.
5. One 230 kv line to Newport News substation in Newport News, Virginia.

6. One 230 kv line to Whealton substation in Hampton, Virginia.

%*Also located on the substation site adjacent to the 230 kv switchyard are two
gas turbines with combined capacity of 41 MW, installed in 1970. These turbines,
used to supply peaking power, are not related to the Surry nuclear facility and
are located at Surry for area peak load capability. They have been located on a
gas transmission line which passes conveniently through the site. (See Figure I.B.3-3)
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Additional transmission system connections for Unit 2 consist of:

1. One 500 kv line to Carson substation near Petersburg,.
Virginia.
2. One 230 kv line to Greenwich substation in Virginia Beach,

Virginia.

The transmission lines leave the high voltage substation along two ﬁain
rights-of-way. Each right-pof-way includes tramsmission iines which principally
route toward east and west locations in the Virginia Electric and Power Company
system. The transmission system can handle the full output ofvboth units at
Surry upon the lbss of any two transmission circuits connected to the Surry
substation. Figure I.B.3-4 is a location map showing Surry Power Station, the

associated transmission lines, and their system connections.

Additional information relating directly to the environmental effécts'of

Surry transmission is provided in the text at § II.I.C.2.e. below.
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4. Accident Prevention and Control System

There are three general categories of accident prevention and control systems
which have been employed along with an extensive quality assurance program
throughout construction. ' The first category is the personnel who operate the
reactor. The reactor operators, who are trained in accordance with ANS-3, can
detect problems before they reach the accident stage through redundant alarm
systems. Continual surveillance of plant operations is fundamental to safe

reactor operation and is instilled in the operators by constant drilling.

The second category of systems includes those mechanical and electrical systems
designed to prevent or control accidents. The reactor protection and control
system is installed to monitor, control, and respond automatically to abnormal
conditions, and to cope with an emergency even without the éssistance of the
opefator. All protection systems are redundantly installed to guard against

potential failures of components or connecting wiring.

The third category of systems includes the inherent stability of pressurized
water reactors resulting from negative reactivity coefficients that are

characteristically present during operating conditions.

For more detailed discussion of accident prevention and control systems, see
the discussion of accident effects at § ILL.I.C.2.c. in the text below and

Appendix A.




21

5. Miscellaneous Remaining Systems

The Surry facility contains several additional major systems essential to its
functioning as a power plant, though they are not commonly associated with the
plant's principal environﬁental effects. These systems are the fuel handling
systems, turbines and auxiliaries, and electrical systems. They will be
described in summary form here, with references to more complete treatment of

the environmental effects with which they are indirectly associated.

a. Fuel Handling Systems

The reactor is refueled using equipment designed to handle spent fuel under-
water from the time it leaves the reactor vessel until it is placed in a cask
for shipment from the site. Transfer of épent fuel underwater permits the
use of an optically transparent radiation shield, and provides a reliable
source of coolant for removal of residual heat. Monitoring throughout the
transfer process is achieved by underwater television specially designed for

nuclear power plant applications.

b. Turbines and Auxiliaries

Each turbine is a tandem-compound, three element, 1,800 rpm unit having 44
inch.last stage exhaust blading in the low pressure elements. Four combination
moisture separator-reheaters are employed to dry and superheat the steam between
the high and low pressure turbine cylinders for each unit. A single-pass,
deaerating surface condenser installed in fwé sections, two 100% capacity steam
jet air ejectors, three 50% capacity condensate pumps, two 50% éapacity steam
generator feedwater pumps, two auxiliary feedwater pumps, and six stages of

feedwater heating are provided.
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c. Electrical Systems

The main generator for each unit is an 1,800 rpm, 22 kv, 3 phase, 60 cycle,
hydrogen inner-cooled unit. A main step-up transformer delivers power to the

high voltage switchyard.

The Station Service System for each unit consists of auxiliary transformers,
4160 volt and 480 volt switchgear and busses, 480 volt motor control centers,
115 a-c volt vital bus, and 125 d-c volt batteries and equipment. The normal
source of station service power is obtained from the main generator, and
standby sources serving both units are available from the high voltage sub-

station.

Emergency power is supplied by alternate sources, including 6ne emergency
diesel-driven generator for each unit and a third diesel-driven generator
shared by both units. Each diesel driven generator is capable of operating
post-incident containment recirculation spray pumps as well as charging

pumps and low head safety injection pumps and other equipment essential in an
emergency to ensure an acceptable.containment pressure transient during design

basis accidents.
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C. Environment of the Area

1. Land Systems

a. Natural Aspects

(1) Geographic and Topographic

(a) Site Area

The location of the Surry Power Station is in Surry County, Virginia, on a
point of land called Gravel Neck which juts into the James River from the south.
The site comprises 840 acres south of and adjacent to the Hog Island State
Waterfowl Refuge and is bordered by the James River on either side of the
peninsula. The coordinates are approximately 76°42" W, and 37°10' N. The
Atlantic Ocean lies some 40 miles east of the site. Figure I.A-2 above shows
the site and the general topography over an area to a radius of about 50 miles.

Greater detail of site topography is shown in Figure I.C.1-1.

The ground surface at the site is generally flat, with steep banks sloping down
to the river and to the low level waterfowl refuge. Preconstruction elevations
within the site boundaries ranged from river level to a maximum of 39 ft with

a mean elevation of approximately +34 feet. Station ground grade has been
established at an elevation of 26.5 feet abové the'USC&GS mean sea level datum

at Hampton Roads, Virginia. Beyond the site boundaries, maximum land elevations
within a 5 mile radius are generally in the range of 40 to 60 feet. Further away,
the countryside is gently rolling, with few land elevations in excess of 200 feet
within 50 miles. Much of the region is characterized by marshes, extensive
swamps, small streams, and pocosins. Water tables are very near to the surface

throughout the entire area, accounting for the large amount of surface waters.
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Drainage throughout the area is toward Hampton Roads, on the Atlantic Ocean
and near the mouth of the Chesapeake Bay.

(b) Surry Region

Surry County, in which the Surry Station is located? waé formed in 1652 from
James City County, the county where Jamestown, the first permanent English
settlement, is located. Surry was named for Surrey County in England, although
the "e'" was drobped in the spelling of the American county. Surry lies just
across the James River from Jamestown énd was explored and settled early by

the colonists. In 1609 Captain John Smith built a fort, Smith's Fort, on

Gray's Creek, just north of the town of Surry. By 1623 there were 64 settlers

living in Surry County - 31 of these were living on Hog Island.

Surry County, whose topography is representative of that of ﬁhe whole Tidewater
region, lies in the Coastal Plain bordering the James River. 1Its area consists
of 280 square miles of land (179,200 acres) and 26 square miles of inland water.
The surface is gently rolling or quite level, with some high points that rise
about 93 feet above sea level in the eastern part of the county and about 120
feet in the western part of the cﬁunty. Temperature averages 41° in January,
78° in July. Precipitation amounts to about 46 inches annually and is well
distributed. About 76 percent of the land area is wooded, and production of
pulpwood and lumber is an important business in Surry. Marl, clay, sand, and
gravel are the only significant mineral resources. There are no significant

mineral resources at the site.

Beyond the northern boundary of the site on Gravel Neck is Hog Island Waterfowl
Refuge, a 4,285 acre tract on the James River set aside as a winter home for

Canadian geese and other migratory fowl. On Blackwater River, northeast of
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Dendron is the Heron Rookery Natural Area, a new sanctuary, recently donated to

the State as a heron preserve.

The James River, which provides cooling water for Surry'Power Station, comes
together with the Nansemond and Elizabeth Rivers 25 miles downstream to form
that part of Chesapeake Bay known as Hampton Roads. The Atlantic Ocean is some
40 miles east of the site. The James River drainage basin above the station is

9,517 square miles, contained wholly within Virginia.

The climate of the area is a modified marine variety, primarily due to the
proximity of the Atlantic Ocean and Chesapeake Bay. Winters are mild and short;
spring and fall are usually very comfortable and summers are long, hot and humid,
frequently tempered by cool periods assoeiated with east and north-east winds

off the Atlantic Ocean.

The area around the site receives a total annual average rainfall of approximately
46.0 inches. Tropical and subtropical storms frequently travel northward along
the Atlantic Coast and 15 hurricénes or tropical storms were experienced during
the period 1871 through 1963. Snowfall is scarce and dissipates rapidly

because of relatively warm winter temperatures.

(2) Geologic

East of the Blue Ridge, Virginia may be divided into two broad physiographic

units, the Piedmont Province and the Coastal Plain Province.

The Piedmont is essentially a bedrock plateau. Surface deposits are primarily



26

v Y Ve [§
~r RS BTV T
s 1 33 I i =
Ray: N an enton.
NS & i R X
] [3) ; \ £
. 3 R R o jun! d
ZNO % [ and R ,-/és W
° QA
- PtLookout
\2 b W Beth
Isu";‘r‘\: ?. Cris -~/
. LN
7 Pt 7 v
& 0.0 \ ‘_.__.6_..04'
I o ) S L AN éo
39 Smith Polnt $ o0 %5 ,
ville Tlnel% S Q (;’ ¢
By g gc o8 Q" 3
ey ao’ym 32 ¢
! o D 5
Ashlan @
2 7
~. ‘i . ©
£ PP e
Gle % Siid (s Har! a9
O <
Windail Pt “({ FY) o S nMreag
. o ] Weroh
—y X VLl ol
) ; X © nton ‘P"-. (" . Sllnl:,nyP( X .
2 D Visbea hans " i
/ Jamg o
N K E NS A L% 5 itrle Mo
) A ¥, fr e it
5 e Ark N S s 0
SN ®
Pinetta -26 $ 'water
1 RL 1 Canehoxtd : S skt [ s -~
1 140) @ N '&) 3 0 13
SRRy P %#
5 T Chert  Tu' Nl bilet
\ (@) 1 9! g NowH(.:o rt O Yexreel
ong }: OP; C . L0 étn R\ L WP'{’ "?;‘ 12 YapeChsrles| z & ;
;/Axgm Q) pmofs okl 1R rktowes, 1 i
- o " R GE P ‘fzy' A \ ord
= \. ~ 3 3 l'/ Kipto; Smit
D A | putan ‘Q“ 9 . B oNepick K propakey )- fetan
. ) s . U > Fleld Fishermank I cAPE CHARLES
w AN A ) 5 Bushing ELL BuckroeBefich  .is
) LN\ . ndrod, 0 . .
%, 5 Wa . +, i sbus e
&2 S e 3 \0 4, \ t Monroe
s 7 PE & 3 oF OldPointCdmfort
3 \ o Waketieldt . 4)\\ew| oW f}‘,v -1 Nt
5 4 (o]
: n T s
- S _IRY 3 /{go 2 of ¢ Q e
\ . nt
b o7 J\\\\ ale 36 X &, Chu /‘“"k ©
== S $ em ) 7
W, ' /\: v N A el D™ 0 - 0 S 9 orto (ﬂ‘
& o [ ; 40 A zza
S - . ‘ O oy
H K 50 ¢ Yiﬁ
o Ane
&1 _/ MILES 39/ F ~T
° 2, ' 15
.\\ / » leweoms
v R - LN\ A S e
Plsasant, 2 - By
a 4 ! 'vern 3‘ N
oK Coaboard e
A Q-—-’Bunlly e ki :-:
32 X - o
oleof s RTAAMPTON // e
© S - torlQ) - § Qorolla .6
O, ~ LN _(Y)g - J? o 3 "
y Lasker - f'] R - 3’ - o
{: - " ~="gnton - ;
o5 Rich 0 N AR, S P
. 24 -
e 2 ry J/- ?ﬂ B
R J - — ks BN
?ia X \ o wtander| f254E0) ¢ 4)
3 \
\\ “orfise z \m A ! ° (ot
- 4 Yy Fo ©
% Neek ;4 34
> ~ 7 A -1t
0, 5 :
P K g, * ¢ pEMARLE  SOUND .~ N
2 J - —
. . g S W S, —=t Al AL - Niidegii
[o] [[0] 20 30 40 50
| T T GENERAL

SCALE-MILES

TOPOGRAPHY

SURRY POWER STATION
Figure I.C.1-1




27

residual soils derived from weathering of underlying bedrocks which are
basically a complex of meta-sediments of pre-Cambrian and early Paleozoic age,

with some areas of sedimentary and igneous rocks of Triassic age.

The boundary between the Piedmont and Coastal Plain Provinées, termed the Fall
Line, extends from New Jersey to Alabama and passes through Richmond and Peters-
burg. Slow regional downwarping along the axis of the Fall Line began in early
Cretaceous time, about 120 million years ago, and continued through Tertiary

time.

South and east of the Fall Line, the Piedmont surface was depressed to a gentle
downward slope until at Cape Henry it is about 2,800 feet below sea level.

This downwarped surface formed a base on which Cretaceous and later sediments
have been deposited in a general wedge-shaped mass, with individual members
also-being wedge~shaped and thickening toward the southeast. Based on regiomnal
data, these sediments are undeformed. They show no evidence of metamorphism
and even the earliest are still essentially clays and sands. All available
evidence indicates that, since early Cretaceous time, the crystalline basement
beneath the Coastal Plain has been tectonically dormant. No faults are known

or suspected on the site or in the vicinity of the site.

The surface of the Coastal Plain slopes gently in an east to southeast direction
from about El. +200 at the Fall Line to sea level at the coast and thence out
under the ocean. The slope is not uniform, but is characterized by essentially
flat areas separated by gentle slopes of a few degrees which are termed scarps.

The average slope in the region of the site is about 1.5 ft per mile.
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During the progressive downwarping of the crystalline basement of the Coastal
Plain, various portions of the area were above, at, or below sea level, with
alternating periods of marine and continental deposition occurring. A columnar

geologic section for the site area is shown on Figure I1.C.1-2.

The morphologic boundaries of Gravel Neck are the James River on the west, north
and east sides, and the Chippokes scarp to the south. This scarp is about five
miles long, lies in a southeast-northwest direction, is 45 to 50 feet in

height, and has a surface sloping downward toward the northeast at about 3 degrees.

In the site area, surface deposits are sediments of the Norfolk Estuarine Forma-
tion of the Pleistocene age, extending to depths of about 50 to 80 ft. The
upper 20 to 35 feet of the Norfolk Formation consists of layérs of brown and
mottled brown sana, silty sand, organic and inorganic silts and clay. Inter-
spersed are thin lenses of iron oxide cemented sands. The lower part of the
formation consists of layers of gray sand, silty sand, and organic and inorgaﬁic
silts and clays, many of which contain decayed vegetation and shell fragments.

These most probably were deposited under estuarine, lagoonal and swamp conditions.

The Norfolk Formation unconformably overlies the Chesapeake Group of Miocene
age. Upper Miocene, Pliocene and early Pleistocene deposits, which may have
existed, have been removed by erosion. Within the site area, the surface of
the Miocene sediments, estimated to be 240 ft thick, are found at elevation

varying from 16 to 47 ft below mean sea level.
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The Chesapeake Group (Miocene age) in the site area consists of compact, very
stiff, tough clays green to da;k gray in color, with occasional compact sand
and silt members. Shell fragments are common. These soils are strong and
stable with moderate to high shearing strengths. Underlying the Miocene
sediments are Eocene, Paleocene, and Cretaceous sediments. These are estimated
to be about 45, 55, and 800 feet thick, respectively, based on wells drilled

in the general area. From seismic investigations about two miles southeast of

the site, crystalline bedrock is estimated to be at a depth of about 1,300 ft.

The above analysis has been obtained through combined effort of Stone & Webster
Engineering Company and Dames & Moore, Consultants in the Earth Sciences.
Relative to site suitability for Applicant's use, Dames & Moore have considered
the following:
"a. The Coastal Plain sediments at and in the vicinity of the site
are undeformed. The younger strata in the stratigraphic section
occur in simple layered sequence.
b. No fault is known or suspected at the site.
¢. The Miocene sediments'at the site will provide adequate foundation
support for the proposed facilities.

d. The geologic conditions at and in the vicinity of the site are

satisfactory for the construction of the proposed facilities.'

In addition to these general investigations, Applicant has also established
locations of natural radioactivity sources in the area. Routine water samples
have been taken from the James River in the area of the station, where the

river water is brackish. Basic sulfide and carbonate precipitation methods
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were used to analyze the water instead of simply boiling the water to dryness
and counting the residue. During mid-1968, a sample from Cobham Bay had a
carbonate activity of 20 pCi/liter. - This was greater than other samples taken

from the river.

To investigate possible causes, the beaches along Cobham Bay were explored.

There are numerous locations where the high banks along the river have been

wasted away, exposing outcroppings of the Yorktown formation which date from

the Miocene Epoch (approximately more than 12 million years old). It seems

that wherever the outcroppings exist, strata of a black, heavy, sand-like

material are very abundant on the beaches in formations up to about one inch

thick and several feet wide. Several samples of the black sand were taken

and in addition, numerous fossilized whale bones which were élso found in the

area were taken. Gamma spectral analysis by Vepco indicated a relatively |
high Thorium-232 content in the black sand and a relatively high Uranium-238

content in the fossils.

In early 1969 a representative of Froehling and Robertson, Inc., of Richmond,
Virginia took six (6) samples of the black sand and sent them to International
Chemical and Nuclear Corporation for an analysis. The existence of Thorium-232

and its decay daughters was confirmed.

During the early part of 1969 a majority of the beaches along the James were
explored in an effort to determine the extent of the black sand deposits.
Deposits were found scattered all along the southern shore of Cobham Bay.
Locations were also found at outcroppings on Burwell's Bay south of Hog Island.

In addition, deposits were found on the north shore of the James, near Camp
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Wallace, which is northeast of the station site.
1
In June 1969, a representative of the Bureau of Radiological Health, Depart-

ment of Health, Commonwealth of Virginia was shown the deposits on Cobham Bay.

Since the sample of Cobham Bay water of 1968, other grab samples have varied

from non-detectable limits up to 49 pCi/liter, with the majority below 10 pCi/liter.

(3) Seismologic

(a) Tectonics
The site is located in the Coastal Plain Physiographic Province. In Virginia,
the province is bounded on the east by the Atlantic Ocean and on the west by
the Fall Line and the Piedmont Physiographic Province. The crystalline basement
rock crops out near the Fall Zone about 50 miles west of the site. From the
Fall Zone, the basement surface slopes gently to the southeast and is overlain
by Cretaceous and Tertiary sediments which are about 1,300 feet in thickness

at the site.

The Coastal Plain sediments effectively mask the crystalline basement rock so
that no faulting can be identified in the area. However, the available

regional data and the geologic studies at the site indicate that the overlying
Cretaceous and Tertiary sediments are essentially undeformed in the site area.
The absence of folding and faulting in the exposed sedimentary strata of the
Coastal Plain in the vicinity of the site indicates that any displacements along

possible unknown faults have been negligible.

The closest known fault systems are found in the rocks of the Piedmont Province

in central Virginia about 50 miles west of the site. The rocks of the Piedmont
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Province generally consist of igneous and metamorphic materials of Precambrian
and early Paleozoic age. Smaller areas of sedimentary and igneous rocks of

Triassic age have also been mapped.

The geologic history of the Piedmont Province is complex. Major tectonic
activity has occurred in the distant geologic past and many zones of major
faulting have been identified. However, geologists believe there has been no
significant orogenic activity since mid-Mesozoic Time, approximately 140,000,000
years ago. Most of the minor earthquake activity near the site can be related

to known faulting in the Piedmont.

A possible fault was at one time postulated, trending northwest-southeast in
the basement rock beneath the James River. This postulatioﬁ is based upon
anomalies in the contour of the base of Miocene sediments in the area. The
data supporting this postulation are extremely limited and there are other
probable reasons for the anomalies in the base of the Miocene, such as erosion
of the surface on which the deposits were laid down. The thickening of the
Eocene deposits, on, which this pbstulation was made, has now been disproven

and this postulated fault may be discounted.

(b) Seismicity

The site is situated in a region which has experienced only infrequent minor
earthquake activity. The closest major earthquakes to the site, the Charleston
earthquakes of 1886, (with a maximum epicentral intensity of IX), had their

epicenters about 350 miles southwest of the site.* No shock within 50 miles

*A1]1 intensity values in this report refer to the Modified Mercalli Scale as
abridged in 1956 by Richter. The intensity scale is a means of indicating the
relative size of an earthquake in terms of its perceptible effects.
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éf the site has ever been large enough to cause structural damage. Since
the region has been populated for over 300 years, it is probable that any
earthquake of moderate intensity, VI or greater, would have been reported
during this period. It is'very likely that all earthquakes with intensities

N

of V or greater within the last 200 years have been reported.

Most of the mearer recorded earthquakes in the region have occurred in the
Piedmont Province, west of the Fall Zone. The closest approach of the Fall

Zone to the site is about 50 miles. These shocks. are generally related to

known faults in the Piedmont rocks. Several shocks have bccurred in the
Richmond, Virginia area, which is on the Fall Zone. This activity along the
Fall Zone is consistent wiﬁh similar occurrences both to the north and south of
the site area. An earthquake which occurred near Richmond, Virginia, in 1875,
is the largest réported earthquake within 100 miles of the proposed station.
It is not possible to locate precisely the epicenter of this shock with the
“limited data available, but it is prﬁbable that the earthquake occurred just

to the southwest of Richmond. It may be associated with some of the intrusions
along the James River or the Triéssic—Age Richmond basin. Based on the available
damage reports and the area of perceptibility, we estimate that the epicentral
.intensity was about VI or VII. This shock was felt throughout most of Virginia-
;nd North Carolina. The main shock and an aftershock the following day were

felt at Williamsburg, less than 10 miles from the site.

There have been some reported earthquakes in the Coastal Plain Province.
These shocks are probably related to unidentified faulting deep in the basement -
rock beneath the anstél Plain sediments. Most of these reported shocks were

minor. However, there have been several moderate to large shocks with epicenters
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in the Coastal Plain, the lérgest of which was one of the Charleston, South
Carolina earthquakes in 1886. We estimate the magnitude* 'm" of the largest
shock was about VII. The intensity of this shock in the region of the Surry
site was about V or VI. This earthquake was most'likely related to faulting

in the basement rock near Charleston.

Another significant series of earthquakes in the Coastal Plain occurred near

the northern New Jersey coast about 250 miles northeast of the Surry site in
1927. The maximum reported epicentral intensity of these earthquakes was

VII. Three shocks were felt over an area of about 3,000 square miles from

Sandy Hook to Toms River, New Jersey. Highest intensities were felt from
Asbury Park to Long Branch, where several chimneys fell, plaster cracked, and
articles were thrown from shelves. This éhock has not been related to any known
geologic feature,.although there is some suggestion that they could be related
to possible geologic structure associated with the Hudson River Valley to the

north.

There have been small shocks in the Coastal Plain closer to the site. Few of
these earthquakes caused any structural damage, and they are of interest only
in that they indicate the possible presence of unidentified faulting in the

basement rock beneath the Coastal Plain.

The closest reported earthquakes to the site were two small shocks, felt only
at Suffolk; Virginia, on April 19, 1918. 1It is possible that these shocks were

not of tectonic origin; however, if they were valid earthquakes, they could

*Earthquake magnitudes in this section, designated by '"m', refer to the

magnitude scale developed by Richter. The magnitude scale is a means of indi-
cating the size of an earthquake in terms of its total energy release.
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indicate the presence of minor faulting in the basement rock close to the
site. The locations of these and other earthquakes in the region surrounding

the site are shdwn in Figure I.C.1-3.

(c) Ground Acceleration

From the above discussion, it is apparent that the site is in a region of
infrequent and minor seismic activity. It is estimated that its maximum
horizontal particle acceleration at planned foundation levels at the site from
the Design Basis Earthquake would be no more than about 15% of gravity. Vertical
acceleration is assumed to be 2/3 of the horizontal value, acting simultaneously.
The design basis analysis for determination of the above values-is given in

Chapter 2.5 of the FSAR.

Applicant has considered several associated effects. They include soil
conditions, liquefaction potential, piling requirements for structure support,
relative displacements, and stability of slopes and banks. A discussion of

each is contained in Chapter 2 of the FSAR.

(4) Inventory of Natural Flora

Various shoreline segments of the Surry Power Station site consist of tidal
marshes. Lower portions of the marshes, areas affected by normal tidal
inundations, are discussed elsewhere in this report. In the higher, fresher,

and less watery portions of these marshes, marsh elder (Iva frutescens), as well

as the groundsel tree (Baccharis halimifolia) and the partridge pea (Cassia

fasciculata), two flowering tracheophytes, are common, along with bush clover

(Lespedeza capitata) above the shorter grasses and shrubs.
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Wax myrtle (Myrica cerifera) and buttonwood (Cephalanthus occidentalis) grade

. into pine and softwood forests on the higher inlands; occasionally they line

the shore itself. (Wass, M. L. and Wright, T. D., Coastal Wetlands of Virginia,

Virginia Institute of Marine Science, Gloucester Point, Virginia, December, 1969).

The general woodland type for the entire region and, more specifically, for
the site of the Surry Power Station, is mixed pine and hardwood. The pine is
preddminantly lobleolly (Pinus taeda) with a scattering of Virginia pine (Pinus

virginiana) and shortleaf pine (Pinus echinata). White oak (Quercus alba) and

post oak (Quercus stellata) constitute the bulk of the hardwood population,

along with the red oak (Quercus rubra) and scarlet oak (Quercus coccinea).

Completing the bulk of the biomass on the site, other merchantable species

are hickory (Carya sp.), black gum (Nyssa sylvatica), red gum (Liquidambar

styracilua), and red maple (Acer rubrum).

The primary understory species comsist of dogwood (Cornus florida), sourwood

(Oxydendrum arboreum), farkleberry (Vaccinium arboreum), and the American

holly (Ilex opaca). Noteworthy is an indiVidqal I. opaca, 40 feet tall with

a circumference of 10.5 feet, that was found on the southern edge of the Hog
Island Wildlife Preserve property. This is believed to be the largest example
of this species east of the Mississippi River. Particular care has been taken
by the State to preserve this specimen altﬁough it is in an advanced stage

of decay from insect infestation.

In a preliminary survey of the property before constructuion was begun, an

interesting observation was made. Yellow poplar (Liriodendron tulipifera) and

honeysuckle (Lonicera japonica), which are generally prevalent in the understory
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fauna of the Coastal Plain of Virginia, were almost nonexistent on this

particular tract of land.

In nearby areas such as on the Chippokes Plantation site, cypress—gum swamps

occur. They are characterized by growths of red cedar (Juniperus virginiana),

black gum (Nyssa sylvatica), red ash (Fraxinus pensylvanica), and elm (Ulmus sp.).

Along the river, in certain areas, one may see cypress (Taxodium distichum)

growing abundantly at the water's edge.

(5) Inventory of Natural Fauna

(a) Birds

The immediate area surrounding the Surry Power Station site is composed of a
variety of different avian habitats including tidal brackish marshes, non-tidal
freshwater marshes, swamps, pine and softwood forests, hardwood forests, and
cleared and fallowed fields. The overall region is located on the Atlantic
Flyway, a north-south migratory bird route. This highly productive area,
especially the Hog Island Wildlife Preserve, supports a diverse and stable

resident and migratory avian population.

The Virginia game, inland fish, and dog Code (Virginia Code Titles X and

XXIX) defines the area's non-migratory game birds as the grouse, bobwhite,
pheasant, ana wild turkey. Migratory game birds are identified as the dove,
duck, brant, goose, swan, coot, gallinule, sora and other rails, plover, snipe,
woodcock and yellowleg (Reprinted Articles from "Virginia Wildlife', May 1960.
"Virginia's Game Birds'", Virginia Commission of Game and Inland Fisheries,

Richmond, Virginia).
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The following Table I1.C.1-1 is an annotated list of common names of birds that

have been recorded in the area or whose known range includes the area surrounding

the Surry Power Station site:

(Murray, Joseph James, A Checklist of the Birds

of Virginia. Virginia Society of Ornithology. 1952)

Greater Common Loon
Holboell's Red-necked Grebe
Northern Pied-billed Grebe
Gannet

Northern Great Blue Heron
Common Snowy Egret

Little Blue Heron
Black-crowned Night Heron
Eastern Least Bittern
Whistling Swan

American Brant

Blue Goose

Black Duck

American Pintail
Blue-winged Teal

Shoveler

Redhead

Canvasback

Lesser Scaup Duck

Oldsquaw

Surf Scooter

Northern Ruddy Duck

Lesser Red-breasted Merganser
Black Vulture

Northern Red-shouldered Hawk
American Marsh Hawk
American Peregrine Falcon
Eastern Pigeon Hawk
Eastern Bob White

Northern King Rail

Sora

Eastern American Oystercatcher
Eastern Piping Plover
Black-bellied Plover
Wilson's Common Snipe
Eastern Solitary Sandpiper
Western Willet

Greater Yellowlegs
American Know

TABLE I.C.1-1

Least Sandpiper

Sanderling

American Herring Gull
Laughing Full

Forster's Tern

Eastern Least Tern

Cooper's Hawk

Eastern Dowitcher
Semipalmated Sandpiper
Red-throated Loon

Horned Grebe

Atlantic Wilson's Petrel
Northern Double-crested Cornorant
American Common Egret
Louisiana Tricolored Heron
Eastern Green Heron
American Bittern

Wood Ibis

Canada Goose

Greater Snow Goose

Common Mallard

Gadwall

Green-winged Teal

American Widgeon

Wood Duck

Ring-necked Duck

American Greater Scaup Duck
Bufflehead

Eastern White-winged Scooter
American Black Scooter
American Common Merganser
Eastern Turkey Vulture
Northern Sharp-shinned Hawk
Eastern Red-tailed Hawk
Southern Bald Eagle
American Osprey

Northern Sparrow Hawk
Eastern Wild Turkey
Northern Virginia Rail




41

TABLE I.C.1-1 (Cont'd)

Northern American Coot
Semipalmated Ringed Plover
Northern Killdeer

American Woodcock

Spotted Sandpiper

Red-backed Dunlin

Stilt Sandpiper

Western Sandpiper

Great Black-backed Gull
Ring~billed Gull

Bonaparte's Gull

Northern Common Tern

Caspian Tern

Common Dovekie

Eastern Mourning Dove

North American Barn Owl
Eastern Horned Owl

Northern Short-eared Owl
Eastern Whip-Poor-Will
Chimney Swift

Eastern Belted Kingfisher
Southern Pileated Woodpecker
Southern Hairy Woodpecker
Eastern Kingbird

Eastern Phoebe

Eastern Wood Pewee

Tree Swallow

American Barn Swallow
Northern Common Raven

Fish Crow

Tufted Titmouse

Eastern Brown Creeper
Northern Carolina Wren
Wayne's Marsh Wren

Eastern Mockingbird

Eastern Brown Thrasher

Wood Thrush

Olive~backed Swainson's Thrush
Eastern Blue-Gray Gnatcatcher
Eastern Ruby-crowned Kinglet
Northern White-eyed Vireo
Southern Parula Warbler
Northern Black-throated Blue Warbler
Eastern Yellow-throated Warbler
Northern Prairie Warbler
Eastern Ovenbird

Maryland Yellowthroat

Hooded Warbler

European House Sparrow
Eastern Common Meadowlark
Orchard Oriole

Purple Crow-blackbird

Florida Crow-blackbird
Eastern Cardinal

Indigo Bunting

Eastern Red Crossbill
Ipswich Sparrow

Eastern Grasshopper Sparrow
Northern Seaside Sparrow
Eastern Chipping Sparrow
Eastern Fox Sparrow '
American Royal Tern
American Black Tern
Northern Black Skimmer

Rock Dove

Eastern Yellow-billed Cuckoo
Southern Screech Owl
Northern Barred Owl
Chuck-Will's Widow

Eastern Common Nighthawk
Ruby-throated Hummingbird
Yellow-shafted Flicker
Eastern Red-bellied Woodpecker
Southern Downy Woodpecker
Northern Great-crested Flycatcher
Acadian Flycatcher

Prairie Horned Lark

Common Bank Swallow
Northern Purple Martin
Northern Blue Jay

Eastern Common Crow
Southern Carolina Chickadee
Northern Brown-headed Nuthatch
Eastern House Wren
Long-billed Marsh Wren
Catbird :
Eastern Robin

Eastern Hermit Thrush
Eastern Common Bluebird
Eastern Golden-crowned Kinglet
Common Starling
Prothonotary Warbler
Eastern Yellow Warbler
Eastern Myrtle Warbler
Northern Pine Warbler
Western Palm Warbler
Louisiana Waterthrush
Eastern Yellow-breasted Chat
Southern American Redstart
Bobolink

Red-wing Blackbird

Rusty Blackbird

Eastern Common Cowbird
Eastern Blue Grosbeak
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TABLE I.C.1-1 (Cont'd)

Eastern American Goldfinch Eastern Song Sparrow
Red-eyed Eastern Towhee Mississippi Song Sparrow
Eastern Savannah Sparrow Atlantic Song Sparrow
Labrador Savannah Sparrow White-throated Sparrow
Sharp-tailed Sparrow Southern Swamp Sparrow
Northern Slate-colored Junco Eastern Snow Bunting

The Department of the Interior, Bureau of Sport Fisheries and Wildlife has
compiled a list of 101 species and subspecies of wildlife in the United Stétes
that are now threatened with extinction. There are 50 species of birds on
that list, of which two occur in the area of the Surry Power Station. One

species is the Southern bald eagle, Haliaeetus leucocephalus 1eucocephalus;

It is of interest to note that a pair of bald eagles nested and reportedly
hatched young on the Hog Island Wildlife Preserve in the spring of 1969. 1In
the fall of 1971, two adults were still present on Hog Island. The other

species is the American Peregrine Falcon, Falco peregrinus anatum. (Rives,

W. C., 1890, A Catalog of the Birds of the Virginias. Proc. Newport Nat. Hist.

Soc., Doc. VII, Newport, R. I. 100p.) Occupied nests were found near Cape
Henry in 1946 (Auk, Vol. 63, p. 592). Described as "mot uncommon on the
Eastern Shore'", there are four records of occurrences at Richmond with probable

occurrences at sites between Richmond and the Eastern Shore.

(b) Amphibians

Amphibians, smallest in number of the five major classes of vertebrates, are
intermediate in many characteristics between fish and reptiles; indeed, most

amphibiéns must return to the water to reproduce. Because of the many brackish
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and freshwater swamps and marshes in the area surrounding the Surry Power

Station, amphibians abound, with frogs and toads by far the most prolific.

The following Table I.C.1-2 is an annotated list of amphibians which have been
recorded or whose range is in the area of Gravel Neck, Surry County, Virginia
(Reprinted Article from "Virginia Wildlife'", September, 1959. "A Checklist of
Virginia's Mammals, Birds, Reptiles, and Amphibians", Virginia-Commission of

Game and Inland Fisheries, Richmond, Virginia).

TABLE I.C.1-2

Hellbender (Cryptobranchus alleganiensis alleganiensis)
Mudpuppy (Necturus maculosus)

Dwarf Waterdog (Necturus punctatus)

Greater Siren (Siren lacertina)

Two—~toed Amphiuma (Amphiuma means)

Marbled Salamander (Ambystoma opacum)

Spotted Salamander (Ambystoma maculatum)

Red-spotted Newt (Notophthalmus viridescens viridescens)
Northern Dusky Salamander (Desmognathus fuscus fuscus)
Southern Dusky Salamander (Desmongnathus auriculatus)
Red-backed Salamander (Plethodon cinereus cinereus)
Slimy Salamander (Plethodon glutinosus glutinosus)
Wehrle's Salamander (Plethodon wehrlei)

Four-toed Salamander (Hemidactylium scutatum)

Many~lined Salamander (Stereochilus marginatus)

Eastern Mud Salamander (Pseudotriton montanus montanus)
Northern two-lined Salamander (Eurycea bislineata bislineata)
Three-lined Salamander (Eurycea longicauds guttolineata)
Eastern Spadefoot (Scaphiopus holbrooki)

Southern Cricket Frog (Acris gryllus gryllus)

Green Tree Frog (Hyla cinerea cinerea)

Pine Woods Tree Frog (Hyla femoralis)

Squirrel Tree Frog (Hyla squirrella)

Northern Spring Peeper (Hyla crucifer crucifer)

Little Grass Frog (Hyla ocularis)

Upland Chorus Frog (Pseudacris triseriata feriarum)
Brimley's Chorus Frog (Pseudacris brimleyi)

Eastern Narrow—-mouthed Toad (Gastrophyryne carolinensis)
Bullfrog (Rana catesbeiana)

Carpentéer Frog (Rana virgatipes)

Green Frog (Rana clamitans melanota)

Southern Leopard Frog (Rana sphenocephala)

Pickeral Frog (Rana palustris)

Southern Toad (Bufo terrestris)
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(c) Reptiles

While the Age of Reptiles, the Mesozoic Era, ended about seventy million years
ago, a diverse and hardy population of reptiles still exists. Virginia, and
specifically the Gravel Neck Area of Surry County, contains habitats for
representatives of two of the four reptilian orders: the turtles and the
snakes and lizards. While amphibians are generally dependent upon water for
at least part of their life cycle, reptiles are almost completely terrestrial
(realizing, of course, that species such as the snapping turtle and water
snake are occasional re-entrants to the water). Most reptiles are land

breeders.

The following Table I.C.1-3 is an annotated list of reptiles which have been
recorded in, or whose range includes, the area near the site-of Surry Power
Statién (Reprinted Article from "Virginia Wildiife'", September, 1959. "A
Checklist of Virginia's Mammals, Birds, Reptiles, and Amphibians", Virginia

Commission of Game and Inland Fisheries, Richmond, Virginia).

TABLE I.C.1-3

Common Snapping Turtle
Eastern Mud Turtle
Eastern Box Turtle
Eastern Painted Turtle
Red-bellijied Turtle
Six-lined Race Runner
Five-lined Skink
Southeastern Five-lined Skink
Brown Water Snake
Northern Water Snake
Glossy Water Snake
Northern Red-bellied Snake
Rough Earth Snake

Eastern Hognose Snake
Eastern Worm Snake

Rough Green Snake

Black Rat Snake

Eastern King Snake
Coastal Plain Milk Snake
Southeastern Scarlet Snake
Eastern Cottonmouth
Canebrake Rattlesnake

Stinkpot

Spotted Turtle

Northern Diamondback Terrapin
River Cooter

Northern Fence Lizard
Ground Skink
Broad-headed Skink
Eastern Slender Glass Lizard
Red-bellied Water Snake
Queen Snake

Northern Brown Snake
Eastern Garter Snake
Eastern Earth Snake
Southern Ringneck Snake
Northern Black Racer
Corn Snake

Northern Pine Snake
Eastern Milk Snake

Mole Snake

Northern Copperhead
Timber Rattlesnake
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. (d) Mammals

Despite man's dramatic alteration of the land over the last 350 years, the
mammalian fauna in the immediate area of the Surry Power Station still retains
its diversity. Most mammals can co-exist naturally with man in the rural
environment. Important or dangerous species such as the mountain lion

(Felis concolor couguar), and the timber wolf (Canis lupus lycaon), the -

American elk (Cervus canadensis), and possibly the bison (Bison bison bison)

which was never common locally, had all been eradicated from the Virginia

Coastal Plain by the year 1700.

Today, the popular index animal is the white-tailed deer (Odocoileus virginianus

virginianus) which is fairly abundant in the area, feeding from the river's shore
to the lowland swamps and marshes and on to the wooded uplands. The omnivorous

‘ black bear (Ursus americanus americanus) and the strictly carnivorous bobecat

(Lynx rufus) are rare game animals which share similar habitats.

In Virginia, the otter (Lutra canadensis lataxina) is a threatened species

although it is now making somewhat of a comeback. Partially because of the

otter, mink (Mustela vison mink), weasel (Mustela frenata noveboracensis), and

skunk (Memphitis memphitis nigra), the area has a stable rodent population.

The gray fox (Urocyon cinereoargenteus cinereoargenteus) abounds throughout

the brush and forest habitats of the area. The red fox (Vulpes fulva) is

extending its range, quite possibly as far east as southeast Virginia. They

are important predators, especially in controlling varmints.
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The opossum (Didelphis virginiana virginiana) occurs nearly everywhere.

Undaunted by civilization, its habitats range from inland forests to marshes
and swamps to farms and fields. It is both now and historically one of the
most prolific mammal species. The opposum shares a similar habitat with the

popular raccoon (Procyon lotor lotor).

The family Sciuridae--squirrels--are second only to the rabbit in number killed

by hunters in the area. The range-extending woodchuck (Marmota monax monax),

the abundant gray squirrel (Sciurus carolinensis carolinensis) and the common

southern flying squirrel (Glaucomys volans volans) comprise the family.

The largest of the North American rodents, the beaver (Castor canadensis
canadensis) was totally exterminated by man from Sﬁrry County in 1895;
Reintroduced in the 1930's, the beaver has accomplished a spectacular comeback.
Requiring streams of low gradient with a forested margin, typical of inland
areas in Surry and nearby counties, the beaver and its dam aid in flood and
silt control. (Virginia Academy of Science. 'The James River Basin; Past,

Present, and Future", Richmond, Virginia, 1950).

The rabbit is the most commonly hunted and killed game animal in Virginia.
Probably more abundant than ever, the eastern cottontail rabbit (Sylvilagus

floridanus mallurus) is likely now the only species of native rabbit in the

area.

No other mammals in the area can equal the rats and mice in number of species
or in number of individuals. Virtually every terrestrial niche has its

complement. Comprising three families, rats and mice are the base food,
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either directly or indirectly, of nearly all predators. O0ddly, in this manner
and because of their role in insect control, the native rats and mice--
family Cricetidae-—are beneficial to man, despite certain nuisance habits.

In all likelihood the white-footed mouse (Peromyscus leucopus leucopus) is the

most abundant mammal in the region. Other cricetids recorded in the region are

the rice rat (Oryzomys palustris palustris) which is found in fresh and brackish

marshes, the golden mouse (Peromyscus nutalli nutalli) of which the James River

marks the northern boundary of its range, and the meadow mouse (Microtus

pennsylvanicus nigrans); the pine mouse (Pitymys pinetorum pinetorum) probably

occurs. Along the water courses and in marshes, the economically important

muskrat (Ondrata zibethica macrodon) is abundant, being most numerous in the

sanctuary—managed tidal marshes such as the Hog Island Wildlife Preserve.

Little good ¢an be said about the family Muridae, or introduced rats and mice.
They are of the most unwanted of all mémmals. Originally introduced from
Europe, they live by preference in and about the haunts of mankind. However,
in many parts, house mice are now established as a permanent part of the fauna

of forests, fields, and marshes. The black rat (Rattus rattus rattus) may now

be exterminated due to competition by the house rat. The roof rat (Rattus

rattus alexandrinus) fared better and exists today in isolated abundance. The

house rat (Rattus norvegicus) is very abundant in all settled parts of the

region, as is the house mouse (Mus mustulus).

Perhaps the most insignificant- and economically unimportant mammals in the
region are the jumping mice or Zapodidae. The only local species is the sparse

and irregularly distributed meadow jumping mouse (Zapus hudsonius americanus).

Feeding solely on weed seeds and green vegetation, it is the only area mouse
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which truly hibernates in winter.

The rarely seen moles commonly occur throughout the region. Chiefly represented

by the common mole (Scalopus aquaticus aquaticus), the very rare star-nosed

mole (Condylura cristata cristata) may also be found. Nearly completely

subterranean mammals, they are ecologically valuable as insect eaters and

soil aerators.

Shrews are one of the few mammal groups which can be said to be wholly beneficial
to man. An insectivorous species, they feed primarily on beetles and grubs
found in decaying vegetative matter. Three species may be found locally; the

lQng—ndsed shrew (Sorex longirostris longirostris) which is relatively uncommon,

the least shrew (Cryptotis parva parva) which is relatively common, and the

short-tailed shrew (Blarina brevicauda) which, in a defined habitat, may

outnumber even the mice.

Bats, the nocturnal flying mammals, are strictly insect predators. With few
natural enemies, the presence of man has probably enhanced the numbers and
range of bats. Six species commonly occur in the region. The little known

brown bat (Myotis lucifugus lucifugus) and the long-eared bat (Myotis keenii

septentrionalis) are similar appearing bats preferring natural or man-made

structures for roosts. The silver-haired bat (Lasionycteris noctivagans) which

is a migratory species, probably occurs briefly locally. The evening bat

(Nycticeius humeralis) is a sparse inhabitant, preferring hollow trees to

roost. The pipistrelle (Pipistrellus subflavus subflavus), a common species,

prefers roosts similar to Myotis. The most abundant and widespread bat is

the red bat (Lasiurus borealis borealis), a migratory species, which occurs
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in summer only and roosts under the concealment of leaves and trees and shrubs.

(e) 1Insects

Invertebrates by far surpass the vertebrates in numbers and diversity; arthropods,
and especially insects, are unquestionably the most prolific. Many insect
populations have been enhanced by man. Consequently, certain insects are

regarded contemptuously as pests and carriers of disease. The common black

widow spider (Latrodectus mactans), an arachnid, not a true insect, is the
only arthropod lethal per se, to man that is actually recorded for the area.
Another venomus spider with lethal capabilities, the brown recluse spider

(Loxosceles reclusa), is presently extending its range and may occur in the

area.

The class Arachnida contains spiders, ticks, and mites among others. With
the above exceptions, spiders are generally beneficial; they abound in the
marshes, fields, and forests, and through the buildings in the area. Ticks

are disease carriers, notably of spotted fever. Several species occur

abundantly. Chiggers (Eutrombicula alfreddugesi), a mite, abound in the

underbrush.

Insects, in one manner or another, inhabit virtually every niche imaginable

in the area. Several important orders include such insects as springtails
(Collembola), silverfish (Thysanura), dragonflies (Odonata), cicadas and aphids
(Hemiptera), beetles (Coleoptera), fleas (Siphonaptera), true flies and
mosquitoes (Diptera), moths and butterflies (Lepidoptera), grasshoppers, crickets,

cockroaches, termites and mantids (Orthoptera), wasps, bees, ants (Hymenoptera),
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" and three separate orders of lice (Barror, D. J. and White, R. E., A Field

Guide to the Insects of America North of Mexico, Houghton, Mifflin Co.,

Boston, 1970).

0f all the arthropods, and insects particularly, only a relatively few are
deleterious to man. On Gravel Neck, perhaps the greatest insect pest is the
mosquito. With over thirty species known in Virginia, at least two species

(Aedes sollicitans and Aedes taeniorhynchus) are salt marsh breeders.

A variety of flies, notorious pests and disease carriers, occur; the common

housefly (Musca domestica) constitutes about 90% of all flies that enter
houses. Sand flies (Culicoides sp.), black flies (family Simuliidae), horse
flies (family Tabanidae), marsh flies (family Sciomyzidae), and others are

notoriously bothersome.

Three species of ticks are important pests of man and animals in the area:

The American dog tick or wood tick (Dermacentor variabilis), the transmitter

of spotted fever; the brown dog tick (Rhipicephalus sanquinius), and the

lone star tick (Amblyomma americanum).

There are three important species of cockroaches in the area; the American

cockroach (Periplaneta americana), German cockroach (Blattella germanica), and

the oriental cockroach (Blatta orientalis).

The above are but a few of the more important and economically significant
arthropods. Others, of course, are the bees, wasps, etc. with their role

pollination, and the destructive grasshoppers, aphids, and termites. The
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larval stages of many moths and butterflies are tremendously destructive in
the area. Many beetles are important factors in wood and tree destruction

and decay.

Arthropods are vital participants in ecological cycles. They are a base and
staple diet for many vertebrates. They are vital in plant reproduction and

most exist benevolently and congruously with man.

Other invertebrates beside arthropods are significant terrestrial animals.

Many of the lower, unsegmented worms exist, primarily in moist areas, although
some are parasites. Snails and slugs.(class Gastropoda) are’ common inhabitants.
Annelids are represented by three.classes: (Polycheata) — the tube worms;
(0ligochaeta) - earthworms; and (Hirudinea) - leeches.

(6) Overall Terrestrial Ecological Balance

The land area surrounding the site of the Surry Power Station, with its
diversity of flora and fauna, is typigal of most areas in Coastal Plain
Virginia. The overall ecblogical balance of the terrestrial system appears
to be based on sound environmental relationships between flora and fauna and,
hence, is good. An incident of overpopulation which was brought naturally
back into balance will illustrate the point. Deer in recent years had surged
dramatically in number; then, in the late summer of 1971, an epizootic caused
by a virus killed about 35 deer in an overpopulated area of James City County
across the river from the Surry site. Similar epizootics also occurred about

the same time in other areas of Virginia and North Carolina.

b. Human Uses of Land Systems

(1) Population Patterns

(a) Permanent Population Densities

The population center nearest to the Surry Power Station is the city-county of
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Newport News, whose nearest point is 4.7 miles southeast of the site boundary.

Table I.C.1-4 below lists all the population centers of 25,000 population or

greater within 50 miles from the site:

TABLE I.C.1-4

POPULATION CENTERS WITHIN 50 MILES OF SITE

Pdpulation Direction Distance From 1970 Census
Center From Site Center of Site, Miles Population
Norfolk SE _ 25.0 307,951
Richmond NwW 46.5 249,621
Virginia Beach SE 45.0 ) 172,106
Newport News - SE 17.0% 138,177
Hampton SE | 18. 5% 120,779
Portsmouth SE ) 20.0 110,963
Chesapeake SE 45.0 89,580
Petersburg W 40.0 36,103

*Nearest distance to high population density areas.

Distribution of the estimated 1966 population, as determined by field checking
of homes in 16 directional sectors within a five-mile radius of the station
location, is shown in Figure I.C.1-4. In addition to the population shown in
this figure, there are approximately 200 summer residents distributed along

the southern shore of the James River west of the site.

Figure I.C.1-5 shows the 1960 and the projected 1980 population in eight
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' . directional sectors within 50 miles of the station. The 1960 figures are

o based on the 1960 census populations of minor civil divisions and urban areas.
The projected 1980 populations are based on projeqtions performed by the Virginia
Outdoor Recreation Study Commission, information provided by the Williamsburg
Chamber of Commerce, and extrapolation of 1940, 1950, and 1960 census data.

In 1970 the population of Surry County was 5,882. The State Division of

Planning and Community Affairs has predicted that the county's population

will decrease at an average annual rate of 0.5 percent and will reach

5,600 by 1980.%

(b) Transient and Military Populations

Local areas of interest and their distance and direction for the Surry site

are as follows:

Jamestown National Historical Park 5 mi WNW

Jamestown Festival Park 6 1/2 mi WNW -
Colonial Williamsburg 7 1/2 mi NNW

Yofktown National Historical Park 10 mi ENE

Fort Eustis 6 mi ESE

Smith's Fort 6 mi WNW

Chippokes State Park 3 mi WSW

Anheuser Busch (projected) Brewery 6 mi N

*Center Planning District Commission, Toward a Land Development Plan
(August 1971), p. 43.
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According to the Virginia State Travel Service, Jamestown Island National
Historical Park had an annual attendance of 368,146 in 1968, 433,464 in 1969,
and 601,824 in 1970. Over the period from 1964-1969 the attendance data
indicates an average énnual growth of 4.3%. Counﬁ is taken at the Jamestown
Entrance of the Colonial Parkway which also carries some local commuter traffic.
Peak attendance occurs in August with approximately 16% of the annual attendance
occurring in that month. For purposes of projection to the year 1980 the

Virginia State Travel Service count is used.

Jamestown Festival Park, according to the Virginia State Travel Service had
an annual attendance of 411,158, 407,236 and 423,540 in 1968, 1969, and 1970
respectively. Peak attendance normally occurs in August with about 18% of the

annual attendance at this time.

Colonial Williamsburg (1970 population of 9,036) had paid admissions of 765,716
in 1968 and 800,847 in 1969, with peak attendance occurring during the month

of August. Smith's Fort (Rolfe-Warren House) had a 1968 attendance of 2,436 and
a 1969 attendange of 3,562 fér an increase of 467, and the Surry Information
Center at the Surry site has drawn 38,655, 40,564, and 49,200 iﬁ 1968, 1969,

and 1970 respectively. This illustrates a marked annual increase since the

facility was opened in late 1967.

Figures supplied by the Virginia State Travel Service indicate that Yorktown
National Historical Park had an annual attendance of 189,563 in 1968 and 196,612
in 1969. Between 1964 and 1969 the annual attendance shows a growth rate of

3.5% per year. Yorktown National Historical Park also experiences peak attendance
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in August of each year with approximately 18% of the annual attendance

occurring in that month.

The Virginia State Travel Service has surveyed the attendance of all the above
tourist attractions since 1961l. Since that time attendance at these attractions
has shown an increase at an annual rate of 5-107% according to that source.
Attendance figures of the National Park Service on the other hand, would

indicate that a 5% per year growth is conservative. The attendance at the

State and National historical and other tourist attractions is displayed on
Figure I1.C.1-6 for the year 1969 and for the year 2000. The year 2000

attendance figure is arrived at by assuming a 57 annual growth rate in attendance
which is éonsistent with the observations of the Virginia State Travel Service
and the National Park Service. Peak attendance can be reasonabiy assumed to

occur in August with about 20% of the annual attendance occuring in that month.

In addition to the established tourist attractions, the State of Virginia has
recently opened the Chippokes State Park 3 miles WSW of the Surry site. This
park when completed will have facilities for camping, swimming,.and boating in
addition to other normal State park facilities. The park was dpened in late
summer of 1970, hence attendance figures are not reliable for estimating annual
attendance. However, a comparable State park (Seashore State Park at Virginia
Beach) had 584,000 visitors for the first 10 months of 1970 or an annual
attendance of slightly less than 700,000. The estimated attendance for the

Chippokes State Park is included in Figure I.C.1-6.

The Anheuser Busch Company is constructing a 2,000,000 barrel/year brewery
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six miles from the site on the north side of the James River. Construction

is to be completed in 1971 and conducted tours are planned starting in 1972.
Also planned at the brewery site is a Busch Gardens scheduled to open 3-5 years
after the brewery is completed similar to others the firm has constructed in
other parts of the country. Combined attendance is expected to eventually

reach 1,000,000 visitors per year.

Fort Eustis, located six miles east-southeast of the Surry site has personnel

assigned to it at the following average strengths:

Personnel assigned to Fort Eustis 13,313
Dependent wives living on post 1,500
Children and others, living on post 3,750

Total on post 18,563

Fort Eustis has in addition, a transient population cdnsisting of students
stationed temporarily at the training schools and reservists who take annual
training at the Fort. The maximum transient strengths occur during the summer
months. Based on data supplied by the Fort Eustis Public Information Office,
the transient strength from April 24, 1970 to September 4, 1970 was 6,671.

There are no presently known announced plans to change the manning of the post.
The future of.the Fort and its level of activity are dependent upon several
factors, primarily the prevailing international military, political and economic
situations. Therefore, it is not possible to accurately predict its permanent

or transient population for the year 1980.

(c) Radiation Requirements and Population Distribution

In compliance with 10 CFR 100, Applicant has defined a restricted area, an

exclusion area, and a low population zone for Surry Power Station. The
restricted area, as shown in Figure I.C.1-7 is the area enclosed by the site
boundary. The Applicant owns and controls access to this area and exposure

of individuals to radiation in this area will be within limits established
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in 10 CFR 20. The boundary of the restricted area will be clearly posted

to ensure that unauthorized personnel will not transgress the boundary.

The exclusion area, as shown in Figure I.C.1-7, is bounded by a 1,650 ft
radius circle centered at reactor containment building No. 1 and entirely on
the facility site. The circle size was determined by the shortest distance to
the site boundary and is sufficient, in conjunction with the plant design, to
ensure that the dose limitations of 10 CFR 100 are met. The site includes
more land than that indicated as the exclusion area, and it is entirely owned

and under the control of the Applicant.

The loﬁ population zone, as shown in Figure I.C.1-7, is bounded by a three-
mile—radius circle centered at reactor containment building No. 1. The
nearest boundary of Newport News (the nearest densely populated center) is
4.7 miles and this distance, is known as the population center distance which
is greater than one and one-third times the low population zone boundary
distances as required by 10 CFR 100. 1In addition, the dose limitations of

10 CFR 100 are met with considerable conservatism.

(2) Land Use Patterns

(a) State, Regional or Local Land Use Plans

Surry County has been placed in Virginia Regional Planning District Number
19 (Crater District), which also contains the counties of Dinwiddie, Prince
George, Sussex, and Greensville and the cities of Colonial Heights, Emporia,
Hopewell, and Petersburg. Crater District has had board members appointed

from each governing body and has recently appointed an executive director.
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Thorough factual studies have been completed (See Appendix D), but no overall
plan has yet been developed in final form for the district. A preliminary map
containing the rudiments of a suggested land use plaq for Surry County has
recently been drawn up by the district and is shown in Figure I.C.1-8. Its
land-use projections and the Surry Power facility are not in conflict, however.
Surry County has a local planning commission and an industrial development
commission to attract new.industry into the county. The county has no zoning
ordinance, but in 1967 adopted subdivision regulations; however, these do not
conflict with the plans for Surry Power Station. The only effects from the
facility on land use will be indirect, in that the additiomnal revenues
generated from added local jobs and the approximately million-dollar annual
increase in tax money should provide the capital necessary to carry out future

State, Regional or Local land use plans.

(b) Transportation Facilities

Surry Power Station is located on Route 650 approximately seven miles north
of Virginia State Route 10, the only major east-west State highway passing

through Surry County. Route 650, a State secondary réad, provides the only
land access to the Surry facility. ©No railway lines or airport exist in the

immediate area of the Surry Stationm.

The James River flows in an easterly direction past the northern end of Gravel
Neck peninsula, on which the Surry site is located, and is navigable from

Hampton Roads as far west as the City of Richmond. The U. S. government




A PRELIMINARY GUIDE FOR PLANNING AND DECISION-MAKING

BY GOVERNENT/BUSINESS/ INIUSTRY

TAL PAELINISARY LAND DEVELOPMENT PLAX FOR THE CRATER PLANNING DISTRICT DESCRIBED IN
ABBREVIATED IURN ON TRIS PAGE WAS PREPARED AND SUBSEQUENTLY ADDFTED OR SEPTEMBER 22,
1971, FOLLGL3C CONCENTRATED STUDY BY THE CRATER FLANNING DISTRICT COMIISSION, A
COTISTARY ASSOCIATION OF FIVE COUNTY AND FOUR CITY COVERNMENTS, AS THE REGIONAL LAXD
DEVELOTMENT COMCEPT WHICH APPEARS TO PROVIDE THE MAXIMUM OFPORTUNITY AND POTENTIAL
FOX ACHIEVING A BALANCED CROWTH 1N RFLATION TO THE PRELIMINARY DISTRICT DEVELOPMENT
GOALS ASD ORJECTIVES. THESE PRELININARY DISTRICT COALS AND UBIECTLVES ARE SUMAARIZED
BELOV:

cOALS

GOALS DEFINE VAT 1S INTENDED TO BE ACCOMPLISHED IN TML PREFARATION OF A COMPREHENSIVE
LONC-BAGE PLAXNING AND DEVELOPMENT PROGRAM FOR THE CRATER DISTRICT. SUME GENERAL
GOALS TSCLIDE

1. DEVELOP AX EFFICIENT PATTERS OF LAND USAUE, INCLUDING BALANCED CRONTH AND DEVELOPMENT,

THROUGH IMPROVED AND EXPANDED PUBLIC FACILITIES.
2. SECUME AND MAINTAIE A QUALITY OF LIVELIHOOD AND ENVIRONNENT THAT MEETS THL PHYSICAL,
socxn ASD ZODWOMIC NEEDS OF ALL RESILENTS OF THE CRATER DISTRICT.

A STABLE ECOROMIC BASE PROVIDING A WIDE RASGE OF HFLOVNENT OPPORTYNITIES
nm AX ADEQUATE INCOME LEVEL IN ALL AREAS OF THE DISTRICT.

" CNALS ARE IDEALS TOMARD WHICH TKE DISTRICT CAN SIRIVE.

OBIECTIVES

OAJECTIVES ARE ESTABLISHED TO GUIDE THE PREPAPATION OF MAJCR ELFMENIS OF THE PROCRAM FOR
RECIONAL DEVELUPMEXT AS WELL AS TO PROVIDE A BASIS FOR CONTINUAL PROGRESS EXALUATION.

GRIECTIVES MUST WE ATTALNABLE IF THEY ARE 10 BE SLCCLSSFULLY CSED AS GVIDELINES
FOR PEOCIAMMING FUTURE CROMTH. 1T 1S THE PURPOSE OF THE FOLLOAIN OL'ECTIVES TO wr'tbf
THE DISTRICT'S GRONTH OVER THE SEXI TWENTY Yl

_1anD USE
IO FLAX FOR A SYSTDUTIC AELATIONSHIP I3 TS DISTKIBUTION, DIRECTI
OF LAXD USES IR THE DISTRICT.

ANU PROPORTION

TRANSPORTATION

TO PLAN FOR Tt OF A EALANCER S 108 SYSTLN T0
SATISFY FUTURL ° Ais USE REQUIREMENTS, LOCAL AND KEGIUNAL TRAVEL DEMANDS, AND SERVE AS
A COONDINATED LIz WITHIN [HE LARCER IRLTI-RECIGNA! LFTWIRK FOR TME FLiA OF PIOPIE,
COODS, AKD SERVICES.

LCONCHY AMD HIMAN RESOURCES
TO PLAK FUR THE ECONOMIC CROWTH THROUGH THY crtm.x USE OF ENPLO
AS WELL AS THE UTILIZATIUR AND DLVELOPMENT O MIC RFSOVRUFS .

vnuc x-num:s AND FACILITIES
BENGTHENING OF THE QUASTITY AND QUALITY OF
nuuc mmnu AND FACILITIES THROLCHOUT THE DISTRICT

PRIVATE FACILITIES
TO ASSIST FUAUIC AMD PRIVATE ACENCIES IN THE INTECRATION AND PROVOIION NF
AESIDENTIAL, AND INDUSTRIAL EXPANSION AND DEVELGPMENT

TERCTAL,

EDUCATIN AND CULTURAL
TO FROMOTE ADEQUATE EDUCATION AND CULTURAL OPPUK
PREPARATION FOR A USEFUL AND GRATIFYINC LIF

~ TR HHE

1TIES PR ALY 7T
FPYONE

ununut AND OPEN SPACE
PLAN ROTECTION, PRESERVATICH, XD PAOPIR VEVELCPMENT € T
AL RESOURCES.

IRICT'S

TO PLAN AND PROWOTE THE PUBLIC ASD PRIVATE PROVI
CITIZENS OF THE DISTRICT.

roxenenr
0 rm( THE SATETY OF ALL CITIZENS OF THE DISIKIC] THRWTH A CONPEERENSIVE APFROACH
T0 LA¥ ENFORCEMENT, CIVIL DEFENSE, AND SAFETY PROCRAMS AND PULICIY.

COMPRDMENSIVE REALTE
T0 FLAN FOK AYD FROMOTE THE COMPREHENS
MEDICAL CAE PROCRAMS, AND KEALTH SEKI

TUE TMEORIES AXD THE METHGDS OF AECIONAL PLUSKIN . SRF USEE1
ANALYSIS THEY RESLLT IS ACTION. S IF 115 G0
POLICIES CAM BE IDPLEMENTED FOR TRE arnmu_\x oF ML b
LISTED GENERALIZED PLANNING GOALS AXU ORJECTIVES 1Ll ON!
TO INPLZMENT TMEM IS SELATION TO THE PRELLMINARY IAND DFVELOFVINT P

AS: AN INITIAL STEP TO BE TAKEN IN THL TUPLINE: 'nm OF THE PRELS
PLAX FOR THE CEATEA PLANNING DISTRICT, THE COVER'
Amn THE PLAN. ADOPTION OF THE PLAN AND Am«:xurr i0 THE LOALS,

COMPENDATIONS OF THE PLAX VILL 51D TO ASSURE THE TLAN:
ar THE CRATER DISTAICT.

PURPOSE OF THE PLAY

TRE COMMISSION IDEWTIFIED TRE NEED FOR ADOPTING A PRELINLSARY LAND DEVFLOPMEXT PLAN
AT THIS TIXE JOR THE FOLLOMING REASONS:

1. SENVE AS A DEVELOYMENT GUILE FOR REPARATION OF FUNCTIONAL PiAKHING AND PRO-
CRAMHING STUDIES TG THE DISTRICT, INGLUDING s-uu AND SEMER SYSTEMS, TRAVSPORTATION,
COMXITY FACILITIES, RECREATION AXD OPDN SPAC

z. snnsn SIATE LESAL AEQUILEMENTS FOR cwu:nnsn: PLARNING 0% A COSTINUING BASIS.
TEBERAL. urrnncnnm EEGUIREMENTS LKICH DIRECTLY INFLUENCE AXY LOCAL
uruc&ﬂms FOR GILAKTS OR LOANS FOR WATEK, SEWER, AND OPEN SPACE

L. PROVIDE EACH MEYGER .vunsnxcnm. AX OPFORTINITY 10 STUDY, DISCUSS. AND EVALUATE
THE PLAN IN RELATION TO LOCAL PLANNING GOALS, OBJECTIVES, AND PROCRAMS.

5. fOR TRE FINST TIME, PROVIDE A COORDINATED, INIERRELATED APPROACH 10 DECISION-
MAKLRG MY TRE_LOCAL GOVERNING BODIES AND LOCAL AND REGIONAL PLANNING ACENCIES. ACTION-
ONIENTED DECISIONS UHICH TRANSLATE PLANS '1N70 PROGRAMS WILL BE MORE 1NFORMED LEADING TO
THE BEST USE OF TAX DOLLARS,

FEATURES OF THE PLAN

m ADOFTED PRELININARY RECIOMAL LAND DEVELOPMENT PLAN SEEKS TN CHANNEL NEW UREAN
BESULTING FROM AN ANTICIPATED INCREASE IN DISTRICT POPULATION INTO EXISTING
Aun PLAREED UNAAN CEWTERS. THESE CENTERS WOLLD BE SURROUNDED BY PRESERVED OPEX SPACE
TO PORM AN OVERALL PATTERN OF RELATED, BUT SEPARATE URRAN CENTERS. 1HE OPEN SPACE
WOULD ACT AS A COKTAIMENT FOR URBAN SPRAWL AND LOULD AT THE SANE TIME OFFER THE URBAN
CENTERS NECESSARY RECREATION, FANMING, CONSERVATION, OR PRESERVATION USES FOR THE LANI.
COMMUNITY 1DENTITY WOULD BE ENCOURAGED TO THE POINT OF SELF-SUFFICIEKCY IX TERNS OF

SUPPLYISG PUBLIC SEAVICES AS WELL AS PLANNED HOUSING, SHOFFING, AND EXPLOYMENT FACILITIES.

THE PLAX FOSTEMS THEL URBAN SUBCENTERS T0 BE INDEPENDENT -SATELLITE CENTERS OF THE TRI-
CITY MTTROPOLITAN AREA, EACH SUBCENTER HAVING ITS OWN SET OF COALS, OBJECTIVES, AND
TMPLENENTING ACTIONS. THE FLAN WOULD FURTHERMORE ENCOURAGE THE DEVELOPMEMT OF EXISTING
AXD PROPOSED TRAXSPORTATION LINEACES BETWEEK URBAN CENTELS AND THROUGHOUT THE ENTIRE
DISTRICT.

CORMDTS IWITED

POLLOMING RIVIEY AXD STUDT OF THI PLAN, YOU ARE SINCEAELY INVITED TO SURMIT ANT
COWENTS A7y SVCCZITIONY TO TN CRATER PLAYMING COMMISSION OFFICE AT 2825 SOUTH CEATZR
-u BOK . 4, FETERSIURG, VIRGINIA, 23803, I¥ OADER TO ASIIST THE COMMISSION DURING
971-72 UOR-YEAR TO FUSTHER RFFTNE AYD EXPAND UPON TRE PRELIMINARY GOALS
nu!cnvu AND PLAZS POR TNL DEVELOPMINT OF THE CRATZE PLAMKING DISTRICT OVER THF NPXT
TVENTY YEARS,

GREENSVILLE

V4
]

X
WHITE

* W h

alne

HIGH INTENSITY URBAN
MEDIUM INTENSITY URBAN
LOW INTENSITY URBAN

RURAL AND AGRICULTURAL
PUBLIC LAND

MAJOR INDUSTRIAL CENTERS
MAJOR COMMERCIAL CENTERS
REGIONAL METROPOLITAN CENTER
WATER BODIES

INTERSTATE HIGHWAYS
MAJOR ROADS

PROPOSED URBAN ARTERIALS
PROPOSED BUFFER ZONES

CRATER
PLANNING
DISTRICT |

PRELIMINARY

LAND

DEVELOPMENT
LAN

1971 - 1991

Figure I.C.1-8

£9



64

maintains a channel 25 feet deep and 300 feet wide in the vicinity of the
station. The site borders on the James River on the east and west side of
Hog Island and is easily accessible by a variety of water craft. A channel
dredged on the east side of the island from near the intake structure to the
25-foot channel allows heavy equipment to be transported by water to the site.
Service roads then connect to the plant, allowing all‘major equipment to be
delivered to the reactor site without congesting the limited land routes

available. No other means of transportation exist in the area.

(c) Other Present and Projected Land Use

(1) Commercial

Available statistics on retail, wholesale and service trades in Surry County
show only a marginal increase in recent years. The economy of this county is
basically agricultural and the buying pattern of county residents is to shop in
nearby metropolitan areas such as Petersburg, Hopewell, Hampton Roads, and
Newport News. The Surry station is not expected to alter significantly the

existing commercial structure.

(ii) Industrial

The present limited industrial economy of the county consists of two sawmills
and one meat processing plant. Each of these enterprises employs fewer than
50 workers and, according to Virginia Employment Commission statistics, wages
range from $1.60 to $2.40 per hour. The Surry station will remploy approximately

100 persons on a normal basis when both units are in operation. The resulting
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changes in the present local employment situation are expected to be minimal.
A number of factors would seem to discourage massive industrial expansion in
the county. These include a lack of transportation facilities, the depressed
state of the present economic base, and the large percentage of untrained labor.
It should also be noted that Tidewater industrial and governmental facilities

employ most of the out-migrating workers in the county.

(iii) Agricultural

Surry is a rural county and agriculture is the principal industry. The sandy
loam soil is well adapted to general crops. In particular, Surry is known

for its peanuts and ranked sixth among Virginia's peanut—prodﬁcing counties in
1970. In recent years hog production has increased and the county ranks sixth
among Virginia counties in value of farm income from hogs. There is a ready
market in the meat-packing houses of ﬁeighboring counties in this famous
"Virginia ham'" country. Soybeans and corn are also raised in rather large
quantities. Some farms specialize in poultry, hogs, and cattle. Surry County's
usable agricultural land is nearly saturated and no significant future expan-
sion of agricﬁltural production is foreseen. The land immediately bordering
the site to the south is undesirable or unsuitable for farming. There are
three dairy farms in the county, with a total of approximately 120 cows, and
all three are located near Bacon's Castle. The dairy farm closest to the site

is approximately 3.5 miles NNW on the northern shore of the James River.

The county has only about 600 persons involved full-time in agriculture.

However, the economy is based on agriculture and Surry County farming operations
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are among the more prosperous in the state. Following the mnational trend,
however, the number of agricultural operations in the county is expected to
decline by about three (3) percent per year during the 1970-1980 decade. The
Surry Station should have little or no effect on the agricultural sector of

the economy.

(iv) Regional Demographic Structure

Surry County declined in population by 5.4 percent from 1960 to 1970. Total
population in 1970 according to figures froﬁ the U. S. Census Bureau was 5,882.
This trend is not'expected to change appreciably during the next ten years.
(Population may move up slightly as a result of s§me in—migragion and natural
increase). Surry County, the slowest growing area within Planning District

19, is projected to increase only to 7,400 by the year 2020. The Virginia

Division of Planning and Community Affairs believes that the Surry Station will

not effect the population appreciably.

The closest dwelling to the facility, presently used only as a part-time summer
cabin, is 0.6 miles SW of the nearest reactor containment. The nearest
currently occupied private year-round residence is 1.7 miles south of the

nearest reactor containment.

(v) Regional Employment Structure

Employment in supporting services and contract construction has increased in

the past four years and is expected to remain stable for the next two to three
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years because of the presence of 2,300 construction workers employed in
building the Surry Plant. When the major portion of construction is completed
in 1972, the employment in construction and supporting services is expected to
decline rather rapidly. Virginia Division of Plénning estimates that
approximately 350 or more persons will be employed permanently in service
trades than were at the beginning of the construction phase. Other types of
employment are not expected to be effected substantially because most of the
permanent residents of the county who are employed in manufacturing out-migrate
to Tidewater area jobs. This trend is not expected to change considerably in

the near future.

(vi) Regional Supply of Government Services

Any change in the type, quantity, or quality of services from local government
will‘be as a direct result of the additional tax monies put into Surry County
by the physical presence of the Surry Station. At present, the governing body
of the county has not indicated any firm plans as to how these additional

revenues will be used.

(vii) Miscellaneous Land Uses

No other land uses such as parks, wildlife areas, wilderness areas, hunting

areas, etc. are expected to result from the presence of the Surry Station.

(d) Esthetic Character of Site Area

The site is located near the center of the Hog Island peninsula on Gravel
Neck and is essentially surrounded by over 700 acres of forest land. The point

of the peninsula has the esthetic values associated with a controlled marsh




68

land form and serves as a wildlife preserve. Wooded areas envelop the reactor
site from the southern edge of the marsh around the entire perimeter., Thus,"
viewed from any direction, the reactor site should be described as having the

esthetic character of a naturally wooded landscape.

(3) Historic and Cultural Background of the Site Area

Surry County is just across the James River from Jamestown Island, the site

of the first permanent English settlement in America. The settlement of Surry
started shortly thereafter. Several old houses built in the 17th Century still
stand and attract visitors during "Historic Garden Week'" and the "Annual
Autumn‘Pilgrimage". Among them is the Warren House built on land given in 1614
by Chief Powhatan to John Rolfe on the occasion of his marriage to Pocahontas,
daughter of Powhatan., Near this is the site of Fort Smith built in 1609 by
Captain John Smith. Not far from Scotland Wharf Ferry is Pleasant Point,

said to be the third oldest house in Virginia, and nearby stand three of its
original dependences, the spring house, smokehouse, and one of the kitchens.

Another place of interest.is ""Bacon's Castle'.

Directly adjacent to the power facility are Hog Island Wildlife Management
‘Area and Chippokes State Park, the only State Park on the James River. Both
of these locations played significant roles in the historic development of the
area and on the basis of information set out below, it is felt that each will

benefit directly or indirectly by the location of this power facility.

The Applicant and the Virginia State Game and Inland Fisheries Commission
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mutually agreed on a program to prevent salt water intrusions into the water
surrounding the Hog Island Game Management Area by constructing and improving
dikes in the vicinity. This program should improve the reservoir food supply,

thus providing a better winter home for migratory water fowl and attracting

more tourists and nature lovers to this part of the State.

' Continuing with its efforts to inform the populace about nuclear power,
Applicant has constructed an informative Nuclear Information Center which
has attracted over 170,000 visitors since opening in December, 1967. A
number of these people indicated that their visit to the Information Center
also included a tour of nearby Chippokes Plantation. It is felt, therefore,
that the net effect of the Surry Power Station on the cultural and historic
areas of Surry County will be to the advantage and enhancement of the entire

area.

(4) Governmental Patterns of Site Area

The incorporated towns in Surry County are Claremont, Dendron, and Surry.

Each is governed by a town couhcil, composed of either five or six men, and a
mayor who is elected by the voters of the respective towns. Since towns are
part of the county, the ordinances and regulations of the county are effective
in them and since the residents of the towns are effected by two governments—--
both town and county--the qualified voters of the towns vote for officials of
ﬁhe two governing bodies. However, county residents do not vote for, or come

under, the government of the town officials.
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- Surry County is currently in the process of rédiétricting the county's magisterial
districts in order to comply with the principle'of one-man-one-vote. Pending‘

the approval of the U. S. Attormey Genéral the county will be divided, politiéaliy,
into five election districts, effective January. 1, 1972. From each of these, a
representative is elected to serve for four years on the board of supervisors,

the county's governing body. These supervisors have no election district
functions, but are individually responsible to their electoréte. Collectively

the board serves as the legislative and policy—méking branch of the county
government. They meet once a month, or more often if necessary, at the court
house in Surry. ‘Meetings are open td the publid. Other elected officials of

the county are chosen by the electorate of the entirg county including the

towns thch are politically a part. of the county and district in'which they are
located. Surry County is a member of the 19th District (Crater District)

Planning Commission, whose role in land planning has been discussed above in

f I.C.1.b.(2).

Neighboring military installations are-citedbin Sections I.A. and I.C.l above.
There are no present plans to use the site érea for military or other
governmental purposes. There will, however, be continued emphasis on ﬁain—
taining the Hog Island Waterfowl Refuge and Chippokes Plantation as State

attractions.

(5) Unique, Rare, or Irreplaceable Land Forms or Land Uses

(a) . Scenic Vistas

The site surrounding the Surry Power Station is typical of most Coastal Plain . -
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Virginia rivers which are characterized by a few high bluffs overlooking the
flatlands and water. Although the overview of the river and surrounding
land at these particular points is extremely impressive, neither the configuration

of the land nor the view afforded could be considered unique for the area.

(b) Open Spaces

The site of the Surry Power Station cannot be considered as unique, rare, or

irreplaceable from the standpoint of open spaces.

(c) Geologic Formations

High biuffs which contain exposed putcroppings from tbe Miocene geologic

epéch occur near Chippokes Plantation upstream on the south side of the river,
and neér Carters Grove Plantation on the north side of the river. These
formations, which contain innumerable shells, whale bones, and shark teeth,

are estimated to be 10,000,000 to 30,000,000 years old. One unique feature of
the shark teeth and whale bones is that they contain concentrations of Uranium-
238. Applicant's studieslhave also determined that extensiﬁe deposits of
black sand containing Thorium-232 exist not only at Chippokes Plantation beach,
but on every major river system in Virginia. Radiation from these fossils and
sand deposits is several times greater than that from the natural background.
Miocene outcroppings are readily apparent on all of Virginia's major river
systems since the Miocene lens or layer extends from southern Virginia into
Maryland and has been generally exposed by erosion along the edge of the river.
This layer is not exposed at the station site because it has dipped beneath

the more recent layers at that point. These outcroppings can be considered to
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be unique in that most contain remnants of species peculiar to that particular
geographical location in the ancient Miocene Sea. They might also be
congsidered irreplaceable because of their age apd because they represent an
important span of geologic time. Nevertheless, they are not unique to the site
area itself and the construction of the facility has had no significant effect

on these geologic formations.

(d) Other Unique Natural Environments

There are no unique natural land environménts in the site area that would come
under this claséification except the Hog Island Wildlife Preserve and possibly
some of the pocosins or swamps which are unique unto themsel;es. The Hog
Island Wildlife Preserve is uniqué in that it is a ldw, controlled marsh and
pond area that offers protection and food to migratory waterfowl as they
migrate north and south during the éourse of the year. There are few sights
as unique or breathtaking as the spontaneous flight of thousands of Canadian

geese.

(e) Sites, Buildings, or Other Structures of Historical
and/or Cultural Significance

In the area surrounding the station site are a number of sites and buildings

of historical and/or cultural significance. This is not an unusual occurrence
since Eastern Virginia is rich with the history of Indian and Colomial cultures.
Some of the more notable areas of significance include: Jamestown Island,
Colonial WilliamsBurg, Carters Grove Plantation, Bacon's Castle, Rolfe-Warren
house, Chippokes Plantation, Sﬁith's Fort, Hog Island, Yorktown, and the.site

of the New World's first glass furnace near Jamestown. The site of an origimal
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colonial church, Lawnes Creek Parish, was thought to be on station property
but, after a careful archaeological excavation funded by Applicant and
coordinated by the Virginia Historical Society, this belief proved to be

false. The original site is still unknown.
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2. Water Systems

a. Natural Aspects

(1) Hydrology

(a) Watershed or Waterbody Description

The James River Basin, the southernmost of Virginia's major river basins,
contains 10,102 square miles, just over 25% of tﬁe State's total land area.*
The basis stretches from Highland, Bath, Alleghany, and Craig Counties in
the west, to Hampton Roads at the edge of Chesapeake Bay in the east. From
its mouth to its headwaters, the James River Basin extends about 230 miles

in length with width variations of 10 to 90 miles.

The James River proper arises in the mountains of Virginia and courses mainly
through rapids and shallow water to the City of Richmond. Here, fhe river
becomes tidal as it crosses the naturéi fall line, and meanders east to the
Chesapeake Bay. From Richmond downstream, the channel depth of the river is
maintained at 25 feet; however, depths of 60-90 feet are not uncommon in the
lower reaches. The river's width varies from about 600 feét to about 6 miles.

The river is about 3 miles wide at Hog Point.

(b) Streamflow

In the vicinity of the Surry Power Station, the James River is a tidal estuary.
The oscillatory ebb and flood of the tide constitute the dominant motion
in both the estuary proper and the tidal river upstream. Just above the

upstream influence of the tide, at Richmond, is the last downstream gaging

*Information in this section, unless otherwise specifically attributed, is
drawn from a report by the consulting firm of Pritchard-Carpenter, 'Hydrology
of "the James River Estuary", attached as Appendix E.
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station on the main body of the James. This gage monitors a drainage area of
6,757 square miles. About 875 cubic feet per second (cfs) of water, on the
average, is diverted around this gage through the Kanawha Canal at the City
of Richmond. There is an additional drainage area of 2,760 square miles"
between Richmond and Hog Point which is also conéidered for purposes of
estimating the fresh water inflow of the James River to Hog Point. The
following Table I.C.2-1 gives the monthly mean discharge of the James River

at Hog Point for the water years 1935 through 1965.

TABLE I.C.2-1

James River Mean Monthly Discharges, 1935-65.

Minimum monthly mean discharge e et eat et .. 857 cfs
90% of monthly mean discharges greater than............ 2,660 cfs
75% of monthly mean discharges greafer than............ 4,370 cfs
Median monthly mean discharge........ Cteraereraas e 7,860 cfs
Mean monthly discharge.......... Ceseetrerataateeenennas 9,952 cfs
25% of monthly mean discharges greater than............ 14,336 cfs
10% of monthiy mean discharges greater than,.... ceeenen 20,225 cfs
Maximum monthly mean discharge............ Cheee e .. 39,778 cfs

(¢c) Current-flow Patterns

The James River in the vicinity of the Surry Power Station is a tidal estuary.
As such, the river is subject to a predominantly semi-diurnal tide with two
high waters and two low waters each lunar day of 24.84 hours. The periodic

rise and fall of the water surface at the mouth of the James River causes a
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progressive wave which proceeds up the river from its mouth. Attenuation
takes place as the wave proceeds upstream with resulting energy loss. Without
energy loss, a standing wave would result in the waterway. In the vicinity
of Hog Point, maximum flood current precedes high.slack water by about 50
minutes, causing tidal characteristics intermediate between a progressive
wave and a standing wave. Based on a datum plane of mean_low water, the

mean tide level at Hog Point is +1.0 foot, mean tidal range is 2.1 feet, and

mean spring tide range is 2.5 feet,

At Hog Point the ebb current is stronger and has a longer duration than the
flood current. The average maximum ebb current is about 1.3 knots while the
average'maximum flood current is abput 1.1 knots. Spring tide current is
about 1.9 knots for ebb conditions and about 1.6 knots for flood conditions.
The predomiﬁance of ebb flow over flood flow will decrease with decreasing

river discharge.

(d) Characteristics of Salinity Interface with Fresh
Water.

Salinity characteristics of the fresh water/salt water interface around Hog
Point have been studied extensively by the Virginia Institute of Marine Science.
Hog Point, in the vicinity of the Surry Power Station, is located directly in
the transition zone between fresh and salt water. With the exact location

of the interface being largely dependent on fresh water inflow from upstream,

the waters around the site are subject to wide salinity variations of between

0.0 parts per thousand and about 18 parts per thousand.

Salinity in this tidal estuary generally increases with depth and is greatest
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on the north shore of the river due to the rotation of the earth. 1In the
vicinity of Hog Point the salinity on the bottom of the channel is from 1 to 4
parts per thousand greater than the salinity on the surface. A discussion

of salinity and other aspects of water quality is given in the following section.

Moderate to heavy ice has been known to occur in James River waters around the
station site. This ice cover, usually occurring in January or early February,
reaches from shore to shore except in the main channel of the river, where

formation is minimal because of tidal flow and shipping traffic.

Wave heights in the river range from dead calm to about three feet. The
intensity and physical location of wave action in the area is a direct
function of wind speed, wind direction, and tidal stage. For example, water
on the discharge side of the station during a westerly wind would be very

choppy while water on the intake side at the same time would be relatively calm.

(2) Water Quality

The Surry site is located at the transition point in the James River between the
tidal river and the saline estuary, with salinity depending upon fresh water
run—-off from upstream. The following Table I.C.2-2 gives salinity ranges

observed around the power station site by Pritchard-Carpenter:




TABLE I.C.2-2

Observed Salinity Range (Parts Per Thousand)

Off the downstream side of

power plant site.......c..... oo Surface

At 25 feet
Off Hog Point...civieruerennaanenn Surface

At 20 feet
Off upstream side of
power plant site.......cc000n.n. . Surface

At 20 feet

o o [N e
[oNe)

o O
o O

[N )
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to
to

to

to

to
to

16.95
21.13

12.20
14.20

9.19
11.16

Other sea water solids will vary directly as the salinity values outlined

above.

Table I.C.2-3 below shows results of chemical data gathered at Buoy #42, off

Hog Point, by the Commonwealth of Virginia State Water Control Board from July

1968 through August 1971. Average, maximum and minimum values and the number

of analyses involved in each average are shown.

°/00
°/00

°/00
°/00

°/00
°/00




TABLE I.C.2-3

Parameter Avg.
pH - field 7.80
pH - Laboratory A 7.20

Mg/L UNLESS STATED OTHERWISE

Total Solids 1736
Suspended Solids : 26
Dissolved Solids 1711
Total Alkalinity as CaCO 34
Ammonia Nitrogen as N
Nitrite Nitrogen as N
Nitrate Nitrogen as N
Total Nitrogen as N
Total Phosphorous as P
Ortho Phosphates as P
Dissolved Oxygen
B.0.D., 5 day 20°C
Lead, Pb -

Mercury, Hg

Copper, Cu

Zinc, Zn

Chromium, Cr’

Arsenic, As
Pesticides, ppb DDE
Pesticides, ppb DDT

OC OO OO0 OOHWODOOOOO

Turbidity, Jackson Candle Units 18.
Total Coliform, MPN/100 ml _ 127.
Fecal Coliform, Millipore Filter 180.

Table I.C.2-4 is a listing of the analyses performed on a 'grab'" sample of

the James River water on the downstream side of the site (circulating water

.00
.00
.00
.00
.22
.02
.59
.59
.11
.05
.10
.10
.01
.0005
.02
.02
.02
.005
.01
.02

00
00
00

Number

Max. Min Tests
9.00 6.80 15
7.50 6.80 5
4130.00 250.00 5
43.00 11.00 5
4119.00 217.00 5
42.00 26.00 5
0.73 0.02 14
0.08 0.01 15
1.09 0.02 15
1.13 0.30 15
0.20 0.05 15
0.14 0.01 15
11.20 6.20 15
2.10 0.20 5
—— - 1
_— _—— 1
0.04 0.01 2
0.03 0.01 2
0.03 0.01 2
——— - 1
0.03 0.00 4
0.06 0.00 4
20.00 15.00 4
930.00 30.00 17
400.00 100.00 5

intakes) and submitted to the U. S. Army Corps of Engineers as required under

the 1899 Refuse Act.
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TABLE I.C.2-4

pH 7.20

Mg/L UNLESS OTHERWISE STATED

Alkalinity as CaC04 33.00
Total Solids 1330.00
Total Dissolved Solids 1325.00
Total Suspended Solids 5.00
Total Volatile Solids 296.00
Ammonia as N 0.22
Kjeldahl Nitrogen as N 1.60
Nitrate as N 0.27
Phosphorus as P : 0. 0.15
B.0.D., 5 day 4.20
C.0.D. 8.50
Cklorides as Cl 4220.00%
Chromium as Cr - - 0.006%*
Zinc as Zn 0.000%*
Pheols 0.000%
Sulfite as SO; 0.000%*
Radioactivity** (See further data in Appendix C)

Alpha (no analysis due to saline water)

Beta pCi/L 4 + 1
Gamma (none detected over background and system sensitivity)

Tritium pCi/L 01

*Sampled at later date than remainder of values.

**Results from Eberline Instrument Company, Consultants on pre-operational
radioactivity surveillance program.

The data given above and in Tables I.C.2-3 and I.C.2-4 indicate that the waters

of the James River in the vicinity of the Surry site conform with State standards

" which covers

for the stream classification at this point, namely, '"II-B-a
estuarine waters generally satisfactory for use as public or municipal water

supplies, primary contact recreation, propagation of fish and other aquatic

life, and other beneficial uses and propogation of shell fish.
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(3) Inventory of Natural Flora

(a) Emergent and Submergent Aquatic Vegetation

Very little emergent or submergent aquatic vegetation has been observed in the
James River proper in the vicinity of Surry Power Station. Eelgrass (Zostera

marina) and widgeon grass (Ruppia maritima), however, are kmown to occur in

the area downstream in the more saline parts of the river.

Brackish, slightly brackish, and fresh water marshes, notably those in the area
of the Jamestown Thorofare, Lawnes Creek, Lower Chippokes Creek, College Creek,

and College Run, contain species such as giant cordgrass (Typha cynosuroides),

common cattail (Typha latifolia), narrow-leaved cattail (Typha angustifolia),

arrow arum (Peltandra virginica), and various insignificant marsh species.
Other grasses, rushes, and sedges become more abundant upstream with decreasing
salinity. During times of extreme high tide or high runoff from the marshes,

these marshes contribute significantly to the biological production of the river.

(b) Phytoplankton

Phytoplankton collections in the vicinity of the station were started on a
monthly basis by the Virginia Institute of Marine Science in January, 1971.%

For purposes of this report, samples have been sorted and identified for the
sample months of February, May and August, 1971. Samples were taken using a
Kemmerer Bottle at mid~depth from the intake area and from two instrument towers
located near the discharge groin (one just off the groin, one directly across

the river). From a one-liter whole water sample, 0.20 milliliter of water

%For a description of the methodology and time schedule of VIMS biclogical
studies in the Surry Area, see Appendix F.




82

from each sample was examined with an inverted microscope using the Uterm&hl
Method. Cell counts were recorded as the number of cells per milliliter of
sample. Cells are. enumerated by species and recorded as percentages of fhe
total identified population. The following Table I.C.2-5 illustrates the
breakdown by phylum, the percentage occurrence, the number of species in a

phylum, and cell counts per milliliter:

TABLE I.C.2-5

24 February Diatoms (Chrysophyta) 96.72% (21 sp) 96.70% (27 sp)
Greens (Clorophyta) 2.46% ( 1 sp) < 0.00%
" Dinoflagellates . 0.827 (1 gp) 3.30% ( 5 sp)
(Pyrrophyta)
Count 610 cells/ml 905 cells/ml
19 May Diatoms (Chrysophta) | 95.91%'(28 sp) 97.45% (16 sp)
Greens (Clorophyta) 0.002 2.04%Z (11 sp)
Dinoflagellates ‘ 4.09%2 ( 4 sp) 0.41% ( 1 sp)
(Pyrrophyta) '
Count. | 1225 cells/ml 1225 cells/ml
9 August Diatoms (Chrysophyta) 90.53% (17 sp) 94.38% (18 sp)
Greens (Clorophyta) 0.59%Z ( 1 sp) 1.26% ( 1 sp)
Dinoflagellates 8.88% ( 4 sp) 3.36% ( 3 sp)
(Pyrrophyta)
Count | 845 cells/ml 1190 cells/ml

Sources: Unpublished data
generated by VIMS under Vepco
contract, February -
September, 1971.

It is of interest to note that no genera of the phylum Cyanophyta (Myxophyta),

the blue-green algae, appeared in the samples. They are undoubtedly present,
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however, and may appear in subsequent samples.

(4) Inventory of Natural Fauna

(a) Zooplankton

An 1Inventory of the species and abundance of zooplankton that inhabit the waters
of the Jamés River in the vidinity of Surry Power Station has been underway
since January 1971, by the Virginia Institute of Marine Séience. Samples have
been collected monthly near the station intakes and at two instrument towers

in the vicinity of the discharge groin. A.sample consisting of three vertical

tows was taken with a 1/3 meter net of number 30 mesh.

Zooplankton samples for the year 1971 have been sorted and identified and show
a relative paucity of zooplankters for the James River waters around the
station. The most abundant species collected at any one time during the
course of the year consisted of 13 amphipods (Gammarus sp.). This particular
collection also yielded 3 specimens of another amphipod (Corophium sp.) to
complete the sample. The most productive samples came during April, May and
June, during the upstream spawning of anadromous fish such as st?iped bass,

Morone saxatilis, shad and herring, Alosa sp. These samples contained amphipods

(Gammarus sp.), copedods (Acartia sp., Cyclops sp., Eurytemora sp., Diaptomus sp.),

cumaceons Diastziis sp., Leptodora sp.), dipterans of the family Tendipedidae,

shrimp (Palaemonetes sp.), mysids (Neomysis sp.), decapods (Rhithropanopeus sp.

zoea), harpacticoids (Ectinosoma sp.), and various rotifers.

(b) Meroplankton

Meroplankton samples are being collected, sorted, and identified in conjunction
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with zooplankton sampling by the Virginia Institute of Marine Science. Known
to exlst are temporary planktonic forms such as oyster larvae, crab zoea,
barnacle larvae, and miscellaneous fish eggs and larvae. Their relative

abundance to date, however, has been slight.

(c) Macroinvertebrates

Baseline studies conducted by the Virginia Institute of Marine Science have
indicated a typical transition zone fauna that is characterized by relatively

few species and large biomass. The overwhelmingly dominant benthic invertebrate

in the area of Surry Power Station is the marsh clam, Rangia cuneata, which

contributes over 90% of the total biomass of the benthos. Rangia cuneata has

probably been in the James River for about 10 years and is presently extending
its range northward to other Virginia rivers. Other invertebrates found during
benthic sampling at 31 stations in the James River around Hog Island include:

worms (Scoleocolepides viridis, Laeonereis culveri, Tubulanus pellucidus,

Heteromastus filiformis); amphipods (Gammarus sp., Corophium lacustre,

Lepidactylus dytiscus, Monoculodes edwardsi); an isopod (Cyathura polita);

various insects (Dipteran larvae); mussels (Congeria leucophaeta, Brachidontes

recurvus); and clams (Macoma phenax, Macoma balthica).

Probably the most abundant seasonal macroinvertebrate in the area is the decapod

crustacean Callinectes sapidus, the blue crab. All stages in the life cycle

from zoea to adult are present in varying numbers in the vicinity of the

station at different times of the year. When the adults migrate up the estuary
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for a short time in the spring, there is a considerable crab pot fishery in

the area.

Oysters, Crassostrea virginica, are present in commercial abundance at Deep

Water Shoal across the river from the intake side of Surry Power Station. The
upstream limit of commercial abundance on the south side of the river is
Burrells Bay, about 5 miles downstream. Whereas oyster larvae are present in
varying numbers in the waters around the station because of their planktonic
nature and the tidal flows, those that set in the area are usually killed by
natural spring freshets which lower the salinity of the water for prolonged
periods of time. Upstream availability of oysters is a direct function of the

average salinity of the water in which they set.

Barnacles, Balanus sp., abound in the waters around Hog Point. This species,
like the oyster, will set and grow during periods of suitable salinity. They
also, like the oyster, are killed by increased fresh water inflow from the river.
The largest size observed for this species in the vicinity of the station is

about one-quarter inch in diameter.

Small Penaeid and Palaemonid shrimps occur along the edge of the river in
varying numbers. These shrimps occur along the edge of the river in varying
numbers. These shrimps appear to exhibit a good tolerance to wide salinity

changes in their environment.

(d) Fish Population Studies

Fish collections have been underway for many years by scientists of the Virginia
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Institute of Marine Science, who utilize shallow-, mid-, and deep-water trawling
gear. Three of their James River sample stations are Deep Water Shoal, Hog
Point, apd Jamestown Island. In addition, Applicant instituted monthly supple-
mental haul seine studies in early 1970 at 7 locations around the station site.
Ichthyoplankton and shallow water trawl samples are also being collected monthly
at selected stations in the river for future reference. - Haul seine and trawl
collections during the past 20 months have yielded the following species of

fish as illustrated below:

TABLE I.C.2-6

Gobiosoma bosci
Micropogon undulatus
Dorosoma cepedianum
Bairdiella chrysura
Anguilla rostrata
Lepomis sp.

Gambusia affinis
Cyprinus carpio
Etheostoma olmstedi
Notropis bifrenatus
Umbra pygmaea
Paralichthys dentatus
Micropterus salmoides
Fundulus diaphanus
Alosa aestivalis
Alosa pseudoharengus
Alosa mediocris
Alosa sapidissima
Morone americana
Morone saxatilis
Perca flavescens
Menidia sp. (menidia and beryllina)
Brevoortia tyrannus
Anchoa mitchilli
Fundulus heteroclitus
Notemigonus crysoleucas
Pomatomus saltatrix
Lepomis gibbosus
Ictalurus catus
Trinectes maculatus
Ictalurus nebulosus

Naked goby
Atlantic croaker
Gizzard shad
Silver perch
American eel
Sunfish
Mosquitofish
Carp

Tessellated darter
Bridle shiner
Eastern mudminnow
Summer flounder
Largemouth bass
Banded killifish
Blueback herring
Alewife

Hickory shad
American shad
White perch
Striped bass
Yellow perch
Silversides
Atlantic menhaden
Bay anchovy
Mummichog

Golden shiner
Bluefish
Pumpkinseed
White catfish
Hogchoker

Brown bullhead
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TABLE I.C.2-6 (Cont'd)

Cynoscion regalis Weakfish

Leiostomus xanthurus Spot

Ictalurus punctatus Channel catfish
Notropis hudsonius Spottail shiner
Strongylura marina Atlantic needlefish
Fundulus majalis Striped killifish
Caranx hippos Crevall jack

(5) Subsurface Water Resources

The hydrologic boundaries of the site proper are the James River on the east
and west, Hog Island to the north and Chippokes and Hunnicut Creeks about

one mile to the south. A water budget analysis indicates that, of the total
precipitation, 37 percent runs off and the remaining §3 percent is lost through
evapotranspiration. Low soil permeabilities preclude significant ground water

recharge from local precipitation.

The soils in the site area consist of a series (50 to 80 ft thick) of lenticularly
interbedded fine sands, clays, and silts. These clay and silt members are
essentially impermeable and the sand member showed field permeabilities on the
order of 1 x lO_4 cm/sec. Eleven shallow wells within a five-mile radius of

the site yield small supplies of water for domestic purposes from these sands.

The above deposits are underlain by 240 to 270 ft of tough impermeable clay
containing only occasional and limited sand members. At a depth of about 320
ft below the surféce, Eocene and older sediments are encountered. The sand
members of these sediments are excellent aquifers; many domestic .wells and

some industrial wells in the area obtain water supplies from this source. There
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are 18 wells ranging in depth from 280 to 799 ft within a five-mile radius of
the site which obtain supplies from this source. In general, yields range
from 15 to 50 gpm; however, a well 799 ft deep at Bacon's Castle, about five

miles to the south, yielded under test 940 gpm with only 20.25 ft of drawdown.

In addition to the 340 ft well on the State Waterfowl Refuge which existed
prior to station construction, there are four operating water wells on the

site property which were constructed to serve several purposes. These wells
are about 400 ft deep and obtain water from the Eocene sediments. Two of these
wells yield 200 gpm each and are for makeup and domestic uses at the station.

A separate well having a 120 gpm pump supplies the Visitors Information Center
and the fourth well supplies 75 gpm to the concrete bqtch plant at the eastern

end of the site.

Based on the results of borings, the general geology of the area and the location
of the site, the coefficient of permeability of the soil mass in a horizontal
direction is estimated to be several orders of magnitude greater than in the
vertical direction. The céefficient of permeability of material at the site to
the depth tested ranges from a minimum of .0036 feet per day to a maximum of
.5240 feet per day. The average permeability of the entire section is 0.0521

" feet per day. Water that does enter the soil will move laterally to the east,
north or west and discharge to the James River. There is no possibility of
surface or near-surface water migrating downward to enter the aquifers of Eocene

or older ages. , _

(6) Overall Ecological Balance of the Water System

That portion of the James River around Surry Power Station site is characterized
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biologically by a relatively high biomass representing a relatively few species
(exclusive of migratory fishes). Salinity, one of two ecological master factors
in the aquatic environment governing the distribution and abundance of both
fresh ana salt water species, ranges from Q0 parts per thousand to 18 parts per
thousand depending on tidal stage and fresh water inflow. This particular
salinity regimen, found in most tidal Virginia rivers, dictates the aquatic

fauna and flora, which is typical of both fresh and salt water environments.

The dominant benthic organism, representing over 907 of the biomass, is the

marsh clam, Rangia cuneata, a species that appears to be tolerant of relatively

wide temperature and salinity changes. Despite its apparent‘abundance{ Rangia
cuneaté is not now of significant commercial importance, as it is in some areas
of Maryland and Texas. With an estimated 75,000 tons available for harvest

in the James River alone, it appears~td be only a matter of time before

commercial harvest becomes a reality.

During the course of the year, many species of fish as well as the blue crab,

Callinectes sapidus, make an appearance in the river around the station site.

The fish species are largely migratory, anadromous species such as the shad,
herring, and striped bass that appear in the spring and fall. Few species of
fish are considered resident in the area and these are largely intra-estuary

migrants. These include the hogchoker, Trinectes maculatus; white perch,

Morone americana; brown bullhead, Ictalurus nebulosus; and white catfish,

Ictalurus catus. The American eel, Anguilla rostrats, is a catadromous species

that spends a large part of its adult life in the area, returning to sea to

spawn. Centrarchids such as the pumpkinseed, Lepomis gibbosus, and largemouth
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bass, Micropterus salmoides, appear in the sample catches but this species is

probably a straggler to this part of the James River proper, coming rather
from the tributaries to the river or from upstream. Other resident species,
inhabitants of the shore zone, include important bait fish such as the

nummichog, Fundulus heteroclitus, and the striped killifish, Fundulus majalis.

The area is known to support a population of larval and juvenile fish during
certain times of the year. This age group, composed mainly of striped bass,

Morone saxatilis, shad and herring, Alosa sp., Atlantic croaker, Micropogon

undulatus, spot, Leiostomus xanthurus, and white perch, Morone americana, utilize

the estuarine portion of the James River as a nursery ground. Based on
preliminary data from the fish collections, the extent and composition of the
population appears to be a function of peak spawning time for a particular
species, strength of the year-class, and the prevailing salinity range at the
particular time of the year. Additional studies are currently underway to
obtain comprehensive data on these populations in terms of diversity, size

range, abundance, and seasonality.

Oysters, Crassostrea virginica, are limited in their commercial abundance to

Deep Water Shoal on the North side of the river and Burrells Bay on the south
side of the river, both downstream from the station intake. The success of
these populations is more or less directly dependent on the salinity range of
their environments. Oyster larvae that set upstream from these two points
appear to be killed by freshets in the river which lower the salinity of the

water to 0.0 parts per thousand for extended periods of time.
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The shrimp, Neomysis sp., in other rivers of Virginia, constitutes a major
staple in the diet of juvenile striped bass. In the James River, however,
there gppeared to be a scarcity of.Neomzsis sp. in 1967, thereby causing a
shift in the diet of the striped bass. One theory as to why the scarcity of

Neomysis sp. was so prevalent is that the abundance of the clam, Rangia cuneata,

has caused a reduction in detritus resulting in little .available food for the
shrimp. As this clam extends its range northward into other Virginia rivers,
this theory can be proved or disproved by a stomach content analysis of juvenile

striped bass in conjunction with other studies.

There is only one species of fish appearing on the list of ‘endangered species
published by the U. S. Department of the Interior, Bureau of Sport Fish and
Wildlife, that may or may not be present in the waters of the James River. The

shortnose sturgeon, Acipenser brevirostrum, was taken in 1899 by Smith and Bean

in the Potomac River. Hildebrand, in 1928, expressed some doubt as to its
occurrence in the Chesapeake Bay, notwithstanding the fact that it had been
recorded in the scientific literature. Its close relative, the Atlantic

sturgeon, Acipenser oxyrhynchus, after a sharp decline in numbers near the turn

of the century, appears to be holding its own in Virginia waters. The latter
" species is under protection by £he State in that it is unlawful to remove a
sturgeon that is less than five feet in length. The Atlantic sturgeon is
known to occur in the James River commercial fishery but has not been taken

during the present biological surveys.

In general, it can be said that the overall ecological balance of the James
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River in the vicinity of Surry Power Station is relatively good and is

typical of that found at the fresh water/salt water interface in most relatively
unpollutgd tidal rivers in Virginia. While it is true that the James River

is highly polluted between the cities of Richmond and Hopewell, natural
purification has, for the most part, occurred by the time waters reach Hog

Island.

The only exception that might be taken to this assessment of the ecological
balance of the James River would be the possible eventual detrimental effect
of a shift in the feeding habits of juvenile striped bass. Otherwise,
healthy populations exist and co-exist, each a part of its own particular
ecological niche or as an interwoven part of an ecologically important

functional group.

b. Human Uses of the Water System

(1) Water Resources Planning

A comprehensive water resources plan for the James River Basin is being prepared
and published'in six volumes by the Virginia Department of Conservation and
Economic Development, Division of Water Resources, as Planning Bulletin 213.
Volumes V and VI had not been published at the time of preparing this environmental
report. Volume VI will contain the comprehensive plan with recommendations
necessary for accomplishing orderly basin development and in anticipation of the

final report, the following comments are pertinent.

Human uses of the James River around the site of the Surry Power Station, while

not developed to their fullest extent, are many and diverse. Sport fishing
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upstream in the Chickahominy River, waterfowl hunting, and boating in the James

and 1ts tributaries draw many participants as does sightseeing in this historically
rich area. Commercial fishing for oysters, crabs, and finfish provides a liveli-
hood for ﬁany residents living in the area of thé river. With an increase in the
national population and personal income, it is anticipated that such utilization

of James River resources would increase proportionately.
The potential for development of human uses of the surface waters of the James
River, especially from the standpoint of recreation, is still extensive at the

present time.

(2) Existing and Anticipated Future Uses of the Water Resources

(a) Other Anticipated Future Uses

The major content of this section has been covered in a preceding discussion.
There afe no known municipal users of James River water from the city of Hopewell
downstream. The reason for this is that the middle reaches of the river are
relatively undeveloped and the river becomes increasingly saline as one travels
downstream, thereby precluding its use as a source of municipal water. Like-
wise, there are no known irrigation diversions. Industrial users of significance
in the area at the present time are limited to the Dow-Badische Company which
discharges process water into Skiffes Creek, a tributary of the James River,
across the river from the station intakes; and the Newport News Shipbuilding and
Dry Dock Company, which withdraws 17 million gallons per day from the river. The
city of Newport News withdraws 27 million gallons per day from the Chickahominy

River, an upstream tributary of the James.
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(b) Recreational Uses

Public recreation facilities in the vicinity of the site consist of several
bathing beaches and boat landings upstream and downstream of the site as well
as fishing areas along the James River and its tributaries, some of which are

stocked by the Virginia Department of Game and Inland Fisheries.

A public ferry, which connects Jamestown Island to Surry County, operates at
Scotland Wharf, upstream from the site. This ferry provides the only river
crossing between the Harrison Bridge at Hopewell and the James River Bridge

at Newport News. An attempt is being made by Surry County interests at the
present time to induce the State to construct a bridge or tunnel to replace the
existing ferry. ~Should such a bridge or tunnel be approved, construction would
not be completed until the late 1970's or early 1980's, but would undoubtedly
play a major role in the development of Surry County. Another use of the
surface waters is realized in the anchorage of the reserve mothball fleet in
the river adjacent to and downstream from the station intake. The fleet is

comprised of about 100 ships.

(c) Subsurface Water

There are, however, no present or anticipated withdrawals of subsurface water
from the resources at the site. Public water in most of James City and York
Counties and the City of Newport News is supplied by an aqueduct running from
the Chickahominy River through a reservoir about 7 1/2 miles east of the site,
on the north side of the James River, and then down to Newport News. Public

water is also supplied to Newport News from the Williamsburg reservoir, located
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about 10 miles northwest of the site, also fed from the Chickahominy. A few

homes have private wells.

There are.public water supplies in two small communities in Surry County: omne
at Claremont, 16 miles west-northwest of the site, and the other in Surry,

7 1/2 miles west-southwest of the site. In addition, the community of Dendron
is presently considering the installation of a public watér supply. All other

water is supplied from private wells, some of which are mentioned above.

There are no public water supplies from the James River downstream of Hopewell,

Virginia, approximately 40 river miles upstream from the site.

(3) Unique, Rare or Irreplaceable Water Systems

(a) Surface Waters

(i) Physical Environment

The one unique feature of the James River in the vicinity of Surry Power Station
is that this particular stretch of the river, in relation to the river as a
whole, is the transition zone between salt water from the Chesapeake Bay and
~fresh water from upstream. Every major river in Virginia has such a zone that
is unique to that particular river. Its uniqueness lies mainly in the environ-

mentally tolerant floral and faunal species found in this zomne.

(ii) Esthetic Aspects

There are no unique, rare or irreplaceable water system environments or water
uses from the esthetic point of view unless one considers that each river has

its own unique beauty.
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(iii) Cultural Aspects

There are no unique, rare or irreplaceable water system environments or water

uses from the cultural point of view.

(iv) Historic Aspects

The James River in the vicinity of the Surry Power Station is unique historically,
since English ships first sailed into these waters in 1607. The ships' company
landed across the river from the site on Jamestown Island and established the
first permanent English settlement in the New World. These waters served as

the life line shipping lanes during the first few years of the settlement's
existenée. Hog Island, which is now the Hog Island Wildlife Preserve, as its
name implies, was the site where settlers kept their livestock in early Colonial
years. Access to Hog Island from Jamestown Island was by row boat and history
records the loss of several settlers who were attempting to cross the river
during times of rough water. Waters of the James River were also important
during the Revolutionary and Civil Wars in that men and equipment were transported

extensively by ship during these times.

(b) Subsurface Waters

There is nothing unique, rare or irreplaceable about the water system environ-

ments or water uses of the subsurface waters around the Surry Power Station site.
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3. Air Systems

a, Natural Aspects

(1) Climatology
(a) Methodology of Base-Line Study

The methodology of the base-line climatological studies of the Surry site was
to summarize the best available and relevant data applicable to this area. This
purpose was accomplished through the use of weather stations and a search of the
literature on acknowledged techniques for predicting the frequency of unusual
adverse climatological conditions which could have a direct significance in the

design and operation of the Surry Station.

(b) General Discussion

The climatology of the lower James River Basin, the area in which the Surry site
is located, is of a temperate variety. It is moderated by a marine influence
due to the area's proximity to the Chesapeake Bay and the Atlantic Ocean.
Winters are mild and short; spring and fall are typically comfortable and
summers are long, hot and humid, frequently tempered by east and northeast winds

from the Atlantic.

(¢) Temperatures

The annual average temperature for the site is approximately 60°F. The annual
area temperatures range from approximately a monthly mean low in January of 42°F
to a monthly mean high in July of 78°F. Table I.C.3~1 presents the monthly mean

temperatures for selected area weather stations.



TABLE 1,C.3-1

Lower James River Basin Temperature (°F)
Monthly Averages

STATION JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC AN'L HIGH .LOW YK
Hopewell 40.4 41.3 49.2 58.6 68.3 74.7 77.6 77.4 72.1 60.5 50.0 41.2 59.3 106 -10 64

Newport News 43.9 45.2 49.2 60.8 68,5 76,8 8l.1 79.7 73,5 63.6 53.5 44.6 61.7 105 10 13

" Norfolk - 42.1 42.8 49.0 57.7 67.1 75.0 78.8 77.7 72.6 62.4 52.2 43.8 60,1 105 2 90

(d) Precipitation

(i) Rainfall
The area around the site receives a total annual mean rainfall of approximately
46 inches. Rainfall is fairly evenly distributed throughout the year except
during July, August and September, when monthly totals rise to approximately
5 iﬁches because of thunderstorm activity. Téble.11C.3—2 presents annual
mean, maxXimum annual and maximum monthly precipitation data for several locations

near the site.

Twenty-four hour precipitation data available for Norfolk Weather Bureau Air-

port shows a maximum value of 11.40 inches (August, 1964).
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During a one-year study at the site, inversions (as measured by a

. 140-foot tower) occurred nearly 39% of the time. The average wind

speed during inversions was about 6.3 mph.

Temperature and Precipitation

Temperature data from the records of Vernon (one-half mile south)
and Brattleboro (6 miles north) are representative of the values
for the site and are shown in Table 2.6-1.

Precipitation at the site averages L3 inches per year and is dis-
tributed rather evenly throughout the 12-month period. Snowfall is
moderately heavy on the average, but there is considerable variation
in amounts from year to year. Nearly all winter precipitation is
in frozen form, although not entirely as snow. Sleet and freezing rain
are not uncommon.

Intense rainfall will be produced by the occasional severe thunder-

‘ storm or modified hurricane.

Snowfall

The site being located in the northeastern part of the United States
is subjected to a wide range of snowfall, which may be as little as 30
inches or as much as 118 inches. Average snowfall statistics for Vernon
(25 years of record) follow and are representative for
the site.

Average Monthly Snowfall (inches) for Vernon

Jan Feb Mar Apr May June July Aug Sept Oct DNov Dec Ann

16.4, 15.7 12.1 2.1 0.1 0.0 0.0 0.0 0.0 T 3.3 10.5 60.2
T = Trace
The most significant departure from the historical wvalues occurred

in the amount of snowfall at Vernon between November 1968 and February 1969.

’.
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TABLE I.C.3-2

Precipitation Data 1951-1960
(All Data in Inches)

Station

Cape Henry 43.76 52.12 (1957) 9.28 (Aug. 1958)
Cheriton 44,98 57.36 (1958) 10.46 (Aug. 1955)
Hopewell 45.81 52.28 (1958) 12.92 (July 1959)
Langley A.F.B. 42.78 51.80 (1958) 10.91 (July 1959)
Newport News 44 44 55.46 (1958) 8.19 (Oct. 1956)
Norfolk W.B.A.P.* 44,94 57.78 (1958) 15.61 (Aug. 1942)
Smithfield 44,71 51.83 (1960) 9.94 (Aug. 1955)
Suffolk 47.56 50.88 (1954) 11.61 (July 1959)
Williamsburg 47.81 58.24 (1958) 10.76 (Aug. 1955)
Area Average 45.19 54,19

*Data cover years 1871 through 1965.

(ii) Snowfall

Snowfall is sparse and dissipates rapidly because of the relatively warm winter
temperatures. Norfolk data is available for snowfall and shows a maximum

annual snowfall of 37.7 inches (winter, 1935-1936); a maximum monthly fall of

18.6 inches (December, 1892); and a maximum 24-hour fall of 17.7 inches (December,

1892). Norfolk generally records approximately 7 inches of snowfall annually.

(e) Extreme Winds and Storms

The Surry site lies in the occasional paths of low pressure tropical or sub-
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tropical depressions and hurricanes. From 1871 thréugh 1969, over 15 hurricanes
or tropical storm centers have passed in the vicinity of the site. High winds
and unusually low barometric pressures are associated with the passage of these
centers. The lowest recorded barometric pressure at Norfolk weather station was
28.35 in Hg, in 1932. A maximum barometric pressure decline of .30 in Hg over

an 18 minute period was recorded in 1960.

During the period 1959 through 1968, tornadoes were reported in Virginia about
four times per year. During this period, an annual average of 0.8 tornadoes

was reported in the 35-mile radius surrounding the site. According to
statistical forecasting techniques by Thom*, and the mean area frequency of 0.8
occurrances per year within a 35-mile radius, the probability of a tornado
striking a particular point within that 35-mile radius is 4.74 x 10—5 per year.
At a confidénce level of 95% this frequency level indicates a recurrence interval
of one tornado in 12,500 to 68,000 years. On the basis of 21 years of wind data
and the forecast by Thom, extreme winds in excess of 50 mph are not to be expected
more than once in 2 years, winds in excess of 71 mph are not to be expected more
than once in 15 years, windé in excess of 80 mph are not to be expected more than
once in 50 years and winds in excess of 100 mph are not to be expected more than
once in 100 years. These recurrence Intervals are for winds at 30 foot elevation
and have probabilities of 0.50, 0.07, 0.02 and 0.0l recurreneces per year

respectively.

(2) Site Meteorology

(a) - Methodology of Base-Line Study

The methodology of the on-site base-line meteorological studies being conducted

*Thom, H. C. S., "Tornado Probabilities', Monthly Weather Review, Vol. 91.
No. 10-12.
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at the Surry site is to monitor those atmospheric parameters which effect the
dilution capability of the atmosphere and its ability to disperse radioactive
material releasés. This approach calls for the recording of wind speed and

wind direction and the use of these and other relevant factors in the calcula-

tion of the general site atmospheric dilution characteristics.

Two data stations were established on site to transmit data. A 150-foot
meteorological tower is located near the center of the site in a clearing among
trees which are approximately 70 feet high and approximately 75 feet away from
the tower in all directions. Instrumentation includes a set of Belfort type 'M"
wind speed and wind direction transmitters (starting threshold of 2.0 miles

per hour) located at the 150-foot level on the tower.

The second data station, referred to as '"Hog Island", is located near the tip
of the peninsula. The Hog Island sensors also consist of Belfort type 'M"
transmitters on a 20-foot mast. This site has only low '"scrub brush" to effect
the accurate recording of wind patterns. Figure I.C.3-1 illustrates the

geographic locations of these towers.

The data collected at these meteorological conditions monitoring stations are
reduced on a real-time basis by a NUS Variance Computer to provide four l5-minute
averages per hour of wind speed and wind direction to be used in the data analysis
The periods 2/1/68 - 2/1/69 for the Hog Island station and 1/1/68 - 1/1/70 for

the Surry Tower Station have been chosen for the purpose of establishing base-

line conditiomns.
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(b) Dispersion Characteristics

(i) General Discussion

In assessing the base-line meteorology of a nuclear reactor site, the purpose
is to ascertain the dilution capacity of the atmosphere for the dispersion of
radioactive material releases. Wind direction and speed are obvious factors
since the direction determines the trajectory of the material, and the speed
is a measure of the flow into which the discharge is diluted. Wind turbulence

expands and dilutes the plume about its centerline and is also considered.

(ii) Wind Speed

Tables I.C.3-3 and I1.C.3-4 present the base~line wind speed characteristics of

the power station locality.

TABLE I.C.3-3

Summary of Wind Speed and Distribution

Hog Island Station (2/1/68 - 2/1/69)

Wind Speed Distribution, Percent

Calm lto2 3to4 5to6 7to8 9toll 12tol4 15to0l8 19to23 GT 23

3.52 14.25 19.54 19.78 19.13 14.36 5.91 2.42 .64 A4

Surry Tower Station (1/1/68 - 12/31/69)

TABLE I.C.3-4

Wind Speed Distribution, Percent

Calm 1to2 3to4 5tob 7to8 9toll 12tol4 15to0l8 19to023 GT 23

.73 4.66 13.07 21.73 26.14 18.93 8.15 4.59 1.52 .48
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. The wind speed is slightly higher at the Surry Tower Station than at the Hog
Island Station due to the difference in elevation of the sensors. The wind
speeds are consistent with the general meteorological history of this portion

of Virginia as recorded at the various weather stations in the area.

(iii) Wind Direction

Tabl..s I.C.3 -5 through I.C.3—7 present the wind direction characteristics and
the relation of the wind direction and wind speed monitored during the base-

line meteorological survey.

TABLE I.C.3-5

Wind Direction Distribution, Percent
(Calm Conditions Not Included)

Hog Island Station (2/1/68 - 2/1/69)

. NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW N

5.61 5.83 3.21 5.02 4.93 4.82 4.77 6.41 3.30 5.42 7.11 8.80 7.68 7.27 9.03 9.90

TABLE I.C.3-6

Surry Tower Station (1/1/68 - 12/31/69)

NNE NE ENE E ESE SE  SSE S SSW SW  WSW W WNW NW NNW N

5.31 4.44 4,11 4.89 4.98 5.35 3.91 5.92 .7.87 8.21 6.57 6.31 6.86 9.23 8.29 7.23

There appears to be no annual predominant wind direction at the Surry site, although
there are some minor seasonal variations in wind direction distributions which
reflect the large-scale wind systems of the area. In general, the wind systems
seem to be comparable to historical speed and directional patterns of the area

’ as recorded at various weather stations in this portion of the State.
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Wind Speed Versus Direction, Percent

TABLLE IC 3-7

(Calm Conditions Mot Included)

. Hog Island Station (2/1/68 - 2/1/69)

SE SSE
.63 .61
.83 1.16
.98 1.20
1.06 .90
.92 .66
.34 .21
.06 .03

0.00 0.00
0.00 0.00

Surryv Power

.28 .22
.72 .48
1.34 .86
1.50 1.53
1.08 .68
.31 .10
.10 1.04
.02 .00

0.00 0.00

1.00
1.61

1.62

1.26.

.75

.17

0.00

0.00

0.00

1.

1.

SSW

.90

18

06

.70

.23

.08

.05

0.00

0.

00

Station (1/1/68

.24

.73

1.11

2.02

1.45

.25

.10

.01

0.00

1.

2.

2.

.26

.66

27

45

23

.74

.20

.04

.02

sw

1.26

1.15

1.10

1.13

.55

.11

.12

0.00

0.00

- 12/31/69)

.33

.74

1.47

2.16

1.96

.95

AT

.14

0.00

WEW

.78

.35

.39

.33

.06

.18

.02

.00

.00

.37

.74

45

.75

.10

.59

L4

.09

.03

\

1.29

.99

.31

.87

.97

.26

.11

0.00

.00

.47

.06

1.30

1.18

1.04

.72

.45

.07

.02

WNW

.92

.58

.21

.03

.02

.37

.76

.75

31

.07

NW

1.12

1.03

1.18

1.29

.70

.37

.06

.06

41

1.24

1.36

1.49

1.69

1.41

.98

.42

.23

.79 .

.15

.62

.65

.97

.57

.26

.00

.02

.28

.01

.55

.67

.71

.07

.69

.26

.05

.56
.85
.76
.75
.50
.95
.51
.02

.00

.22

.85

.63

.09

.64

.54

.21

.05

.00

0T
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(iv) Atmospheric Stability

By definition, a stable atmosphere is non-turbulent and an unstable one is

quite turbulent. Since atmospheric turbulence is used to establish the dilution
capability of the atmosphere, this capacity must first be approached by estimating
atmospheric stability due to wind direction variance in terms of categories

proposed by Pésquill.*

The stability classes proposed by Pasquill range from "A", the most unstable,
to "F", the most stable. Wind direction variance, or standard deviation, can

be used to classify data in the various categories. A still more stable

classification, category "G', has been recognized by the Atomic\Energy Commission _ -

to revise atmospheric measurement further.

A low degree of wind turbulence and consequently réiatively unfavorable diffusion
conditions can-be expected for stable conditions. Conversely, during perio&s of
instability, a high degree of wind turbulence associated with favorable dilution
conditions can be expected.

Pasquill o, stability distribution have been prepared from the base-line

9

meteorological data. Table I.C.3-8 summarizes the stability distribution data.

(c) Atmospheric Dilution

Annual average atmospheric dilution factors (X/Q) have been calculated for the

, . . . 3
Surry Station site. These factors, expressed in the units sec/m”, enable omne

*Pasquill, F., "Estimates of the Dispersion of Windborne Material'',
Meteorology Magazine, 1961.
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TABLE I.C.3-8

METEOROLOGICAL DATA SUMMARY

HOG ISLAND (2/68 - 2/69) AND SURRY (1/68 - 1/70)

PASQUILL 9 STABILITY DISTRIBUTION
Frequency
A B C D E F G of calms,?%

20" Hog Island 3.89 17.84 30.63 31.80 1l4.62 1.22 0.00 2.33
Spring

150" Surry 7.95 18.10 37.55 27.75 6.99 1.19 0.47 0.29

20' Hog Island 7.39 22.47 41.56 21.65 6.93 0.00 0.00 3.32
Summer

150' Surry 11.61 16.09 31.29 28.36 10.29 1.606 0.77 1.08

20' Hog Island 5.61 22.74 36.21 22.11 12.98 0.35 0.00 6.25
Fall

150" Surry 7.65 13.85 35.53 29.31 10.56 2.28 0.83 0.81

20" Hog Island 6.75 15.59 34,80 28.38 13.23 1.21 0.05 2.74
Winter

150" Surry 5.75 8.52 28.55 41.75 12.93 1.97 0.52 0.54

20' Hog Island 5.91 19.44 35.70 26.26 11.95 0.72 0.01 3.52
*Annual

150" Surry 8.28 13.99 33.20 31.67 10.36 1.83 0.67 0.73

20' Hog Island 0.11 10.18 36.34 27.33 10.43 0.59 0.02 3.21
*%Average

150' Surry 8.24 14.14 33.23 31.79 10.19 1.76 0.65 0.69

* Based on total observations
*#% Based on equally weighting each season
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to calculate the human dose to be received at a given distance from the plant

site for any radioactive gaseous release.

The (x/Q) factor incorporates the dilution due to atmospheric turbulence
expressed as a Pasquill O stability, the distance of the point in question from
the source, the wind speed from the source to the point in question and a
vertical dispersion factor based upon the change in atmospheric temperature with

a 1,000 foot change in elevation.

Temperature—elevation (AT) data was not available for the Surry Site. Very
conservative AT data from Beaver Valley, Pennsylvania was used in conjunction

with the base-line meteorological data accumulated on-site.
The annual average X/Q value with a 95% confidence level at the north site
boundary (503 meters), based on the Surry data, is 4.0 x 1076 sec/mB; and

7.8 x 10_6,based on Hog Island data. Hog Island data is more conservative.

(3) site Air Quality

(a) Radioactivity

(i) General Discussion

Virginia Electric and Power Company initiated in 1968 an extensive environmental
monitoring program for establishing base~line radiological conditions in the
environment surrounding the Surry Power Station site. The surveillance program
is currently being conducted on a consultant basis by Eberline Instrument
Corporation, in cooperation with Vepco. One phase of this program is the

monitoring of airborne radiation. Radiation levels associated with both air
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particulates and radioactive gases are being monitored for the purpose of

establishing normal background conditions.

(ii) Radioactive Gases

Lithium fiuoride thermoluminescent dosimeters (TLD's), double sealed in plastic,
are being used for the surveillence of area background radiation levels. Figure
I.C.3-2 indicates the distribution of sampling locations in the area surrounding
the station site. Prior to May 1970, a single dosimeter was placed at each
location; subsequent measurements are based on 5 TLD's at each point. TLD's are
exposed for approximately one month. FEach dosimeter is analyzed using an
Eberline Model TRL-5 reader with results reported as cumulativé dose (mrem) for

the exposure period.

Tables I.C.3-9 and I.C.3-10 present the results of the area monitoring program

from January 1970 through June 1971.

(iii) Particulates

Air particulate samples are also collected at the land-based sampling points as
shown on Figure I.C.3-2. These samples are collected to measure the low back-

ground radioactivity associated with particulate radioisotopes.

The sampling apparatus is a low-volume electric pump equipped with a glass fiber
filter, vacuum gauge, rotameter and timer. Air samplers are on for 2 hours

and then off one hour. When possible, samplers are located within substation




Control

Richmond

Surry Station
Hog Island Reserve
Bacon's Castle
Alliance
Colonial Parkway
Dow

Fort Eustis
Newport News
Smithfield

Area Monitors - TLD

TABLE I.C.3-9

(Dose for Period - mrem)*

1970
Jan Feb Mar April May  June July Aug Sept Oct Nov Dec
5 0 28 52 20 19 15 10 15 19 27 22
10 5 33 61 20 18 15 10 15 21 36 28
5 6 35 50 11 15 12 10 15 20 29 23
7 9 33 57 15 15 15 9 15 17 30 22
6 4 34 51 14 13 14 8 1z 17 27 19
7 5 34 46 16 12 12 9 12 17 26 19
5 4 28 60 14 17 15 10 13 18 28 21
8 8 28 63 15 19 14 9 13 18 31 24
6 13 14 43 17 16 13 10 13 24 30 24
7 7 32 50 19 14 16 9 13 22 30 25
8 3 31 50 16 18 14 10 14 25 32 23

*Control not subtracted from dosimeter readings

60T



TABLE I.C.3-10

Area Monitors - TLD

(Dose for Period — mrem)*

Jan Feb Mar April May June

Control 24 24 9 13 7 18
Richmond Fk 28 12 A% % 23
Surry Station 24 24 11+ 12 7 22
" Hog Island Reserve 24 22 11 13 7 25
Bacon's Castle 22 22 10 11 8 Ak
Alliance 25 *% 9 12 7 17
Colonial Parkway 24 23 11 11 8 16
Dow 24 24 11 13 7 16
Fort Eustis 24 22 12 12 7 19
Newport News #% 25 11 13 8 19
Smithfield 25 25 11 16 11 20
Scotland Whart 18 11 11 8 18
Jamestown ' 17+ 11 11 7 16
Lee Hall % 13 15 10 21
Route 10 and 676 20 11 12 7 15

*. Control not subtracted from dosimeter readings.

*% Dosimeters lost.
#*%% Readings not available due to instrument malfunction.
Dosimeter was out for 21 days.
Dosimeter was out for 29 days.

I+

OTT
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enclosures; otherwise they are located 12 feet above ground on distribution

poles with a transformer for the power supply.

The filters are exchanged weekly and are analyzed after decay of radon daughters
for gross .beta with a Nuclear-Chicago Low Beta Counter. These initial gross
beta measurements are confirmed by sending nine (9) samples per month to
Eberline Instrument Corporation where they are analyzed for gross beta with

a Beckman Wide Beta I or Beckman Wide Beta II low background beta counter. The

results are reported as pCi/m3 based upon the actual sample volume.

Since there are many variables involved in the collection of this sample,

measurements are only interpreted relative to the activity of previous samples.

Tables I.C.3-11 through I.C.3-16 present the low background levels recorded from

January 1970 through June 1971.

Appendix C, Surry Power Station Environmental Radiation Surveillance Report

contains a complete discussion of the airborne radiocactivity monitoring phase

of the environmental program being conducted at Surry.

(b) Other Air Pollutants

(i) General Discussion

Base-line air contaminant inventory studies for non-radiocactive pollutants are
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TABLE I.C.3-11

Gross Beta Activity in Air Particulates

First Quarter 1970

(Concentrations in pCi/m3)
Number of Avg M3 Sampled
Location Analvses Minimum Maximum Average Per Sample
Richmond 11 0.06+.01 0.18+.01 0.10+.03 lel
Station 13 0.04+.01 0.19+.01 0.10+.04 152
Bacons Castle 13 0.08+.01 0.26+.01 0.16+.05 160
Alliance 12 0.07+.01 0.48+.02 0.17+.10 151
Colonial Parkway 13 0.06+.01 0.20+.01  0.11+.03 158
Dow 12 0.06+.01 0.19+.01 0.11+.03 155
Newport News 13 0.06+.01 O;ZQt.Ol 0.11+.04 157
Hog Point 4 0.08+.01 0.18+.01  0.15+.03 140

Fort Eustis 13 0.06+.01 0.14+,01  0.10+.03 197




Location
Richmond

Station

Bacons Castle
Alliance
Colonial Parkway
Dow

Newport News

Hog Point

Fort Eustis

Gross Beta Activity in Air Particulates

TABLE I.C.3-12

Second Quarter 1970

(Concentrations in pCi/m

Number of

Analyses Minimum
13 0.14+.01
13 0.15+.01
13 0.20+.01
13 .0.l9i,01
13 0.15+.01
13 0.14+.01
13 0.18+.01
10 0.15+.01
13 0.13+.01

3y

Maximum

0.

0.

0.

52+.01
45+.01

77+.02

.714.02
46+.02°
.48+.01
47+.02
.50+.02

43+.02

0.34+.
0.32+.
0.53+.
0.49+.
0.35+.
0.36+.
0.34+.
0.32+.

0.31+.

Average

11

09

17

15

10

11

09

09

10
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Avg
Per

M3 Sampled
Sample

157

158

158

143

156

153

162

144

202



Location
Richmond

Station

Bacon's Castle
Alliance
Colonial Parkway
Dow

Newport News

Hog Point

Fort Eustis

TABLE I.C.3-13

Gross Beta Activity in Air Particulates

(Concentrations in pCi/m3)

Number of

Third Quarter 1970

Analyses Minimum
10 0.12%.01
13 0.10%£.01
13 O.i4i.01
13 0.11+.01
13 0.12%,01
13 0.11%.01
13 0.10%.01
13 0.07£.01
13 0.07+.01

Maximum Average
0.48+.02 0.22+,10
0.40+,02 0.02x.09
0.44+,02 0.31%.15
0.56%.02 0.26%.14
0.42+,02 0.22+,10
0.42+,02 0.22+.09
0.38+.01 0.22+,10
0.42+,02 0.20£.10
0.30+,01 0.17+.07
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Avg
Per

M3 Sampled
Sample

199

149

165

142

152

146

153

149

199




Location
Richmond

Station

Bacon's Castle
Alliance
Colonial Parkway
Dow

Newport News

Hog Point

Fort Eustis

TABLE I.C.3-14

Gross Beta Activity in Air Particulates

(Concentrations in pCi/m

Number of

Fourth Quarter 1970

Analyses Minimum
9 0.11+.01
13 0.06%.01
12 0.08+.01
12 0.03%.01
13 0.07+.01
13 0.07x.01
13 0.08+.01
13 0.06+.01
13 0.06+.01

0.28+

0.32+.

0.33=%.

3

Maximum

+.01
+.01
.02
.01

.01

0l

01

.01

+.01

Average

0.

0.

18+.09

12+.05

.17+.02
.14+, 08
.14%.05
14%,07
.14%.07
.12+.06

.13+,07
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Avg M3 Sampled
Per Sample

156

161

186

157

155

149

149

156

199




TABLE I.C.3-15

Gross Beta Activity in Air Particulates

First Quarter 1971

(Concentrations in pCi/m3)

Number of

Location Analyses Minimum

Richmond 10 0.02x.01
Station 13 0.06%.01
Bacon's Castle 13 0.09%.01
Alliance 13 0.02%.01.
Colonial Parkway 13 0.06x.01
Dow 13 0.07x.01
Newport News 13 0.06+.01
Hog Point 13 0.06x.01
Fort Eustis 12 0.05£.01

Maximum Average
0.09£.01 0.03%.02
0.25x.01 0.13+.06
0.33%£.01  0.19+.08
0.30+.01 0.17%.08
0.22+.01  0.14%.05
0.30%£.01  0.15%.07
0.30+£.01  0.15+.07
0.26x.01 0.13+.06
0.28+.01  0.13£.07
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Avg
Per

M3 Sampled
Sample

105
171
146
172
163
154
155
156

184



Location

Station

Bacon's Castle
Alliance
Colonial Parkway
Dow

Newport News

Hog Point

Fort Eustis

TABLE I.C. 3-16

Gross Beta Activity in Air Particulates

Second Quarter 1971

(Concentrations in pCi/mB)

Number of

Analyses Minimum Maximum Average
13 0.28+.01 0.62+.02 0.40%.12
13 0.25+.01 0.84%+,02 0.56%.16
13 0.07x.01 1.00£.03 0.47+.29
12 0.26%.01 0.52¢.01  0.38%.11
13 0.18£.Ol 0.63+.02  0.42+,13
13 0.15*.01 0.62+£.02  0.42+,12
13 0.15%.01 0.67£.02  0.41%.12
13 0.17x.01 0.59+£.01  0.41%.12
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Avg M3 Sampled
Per Sample

161

160

157

173

163

154

151

166
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not being conducted for the Surry area. The base-line conditions have been
evaluated by a review of the air quality control regional plans proposed for
the State of Virginia by the Division of State Planning and Community Affairs

in cooperation with the State Air Pollution Control Board.

The Surry site is located within the proposed region V of this plan. Region V
would encompass Charles City, Chesterfield, Goochland, Hanover, New Kent,

Powhatan, Dinwiddie, Greensville, Prince George, Sussex and Surry Counties.

The regional approach to air pollution is based upon several administrative
guidelines. An effort is made to make regions self-contained with respect to
both air pollution receptors and sources. Future air system use is anticipated
in order to prepare for foreseeable air quality impacts and regions are
delineated to optimize inter-jurisdictional cooperation in handling present

and future air resource management.

The metropolitan areas of Richmond and Petersburg - Hopewell - Colonial'Heights
are also located within Region V. All of the major industrial pollutant sources
of the region are located within these metropolitan areas and future industrial
expansion is anticipated to be concentrated in these metropolitan areas also.
The regional proposal indicated no major industrial pollution sources located

within Surry County.

(ii) Non-Radioactive Particulates

The sampling program for radioactive airborne particulates has been used for

establishing total particulate background level trends. The system was not
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established for extra-radiocactivity monitoring purposes and the data has been
treated on a qualitative comparison rather than strictly quantitative basis:
The data is indicative of the general rural nature of the area and is consistent
with the description of this section of the proposed Region V. Several sampling
points tend to increase in total particulates during early spring; this is felt
to be associated with the plowing of fields in the immediate vicinity. The
Surry Station location reflects the added dust loading due to localized vehicle

traffic.

(4) Overall Ecological Balance of Air Resource System

The air resource of the area potentially under the influence of Surry Power
Station is a complex and dynamic medium. As is typical of all air systems,
it is in constant interplay with every other environmental parameter. The

summation of these interactions constitutes the natural environment.

Due to the dynamic nature of any ecosystem, the balance or lack of balance in
the system is a nebulous characteristic to address. No set of concrete
measurements can be made which will totally describe the entire picture.
Nevertheless, on the basis of the best available subjective analysis of the
air system in this area, the Applicant can find no set of cause-and~effect
relationships which leads it to believe that the air resource system in its

interaction with other ecosystems is in a state of ecological imbalance.

b. Human Aspects

The base-line air shed use patterns in the area potentially under the influence




of the Surry Station are typical of a rural setting. This area is neither
reputed as a sanctuary from air quality degradation nor does it display the
extensive air contamination conditions found in many metropolitan environments.
The human-use characteristics of the air shed are neither precluded by nor
dependent upon its air quality. The projected land use patterns and the

air quality -effects associated with these uses tend to predict a continuation

of present air quality conditions and human uses of the area air shed.
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D. Envirommental Approvals and Consultations

Numerous governmental bodies responsible for envirommetal standards must be
dealt with in the course of licensing a nuclear power facility. What follows
is a discussion of the specific relationship existing with each cognizant

governmental agency, including permits, if any, which must be obtained.

1. Required Governmental Approvals

This section discusses the course of dealings between Vepco and the various
Federal, State, and Local agencies contacted from which some form of specific
approval is required for comstruction or operation of the Surry Power Station.
Each of the immediately following pages presents a discussion, in standardized
form, of one of the specific approvals listed immediately below, in the order

in which they are listed. In addition to the titles of the relevant permit,
license or approval; the discussion lists the cognizant governmental agency, its
statutory authority, the environmental effect with which each permit is concerned,
and the status of each. Copies of certifications issued are aftached as Appendix

G to this report.

a. Federal

(1) Atomic Energy Commission
(a) Nuclear Station Construction Permit
(b) Nuclear Station Operating License
(c) DNuclear Station Operating Personnel Licenses
(d) Special Nuclear Material License
(e) Byproduct Material License

(2) U. S. Army Corps of Engineers
(a) Refuse Discharge Permit
(b) 1Intake Channel Markers Permit
(¢) Instrument Towers Permit
(d) Dredging Permit
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(3) U. S. Coast Guard (Department of Transportation)
(a) Daybeacons Authorization
(b) Groin Lights Authorization
(¢) Tower Lights Authorization
b. State
(1) Virginia State Corporation Commission
(2) Virginia State Department of Health
(3) Virginia State Department of Highways
(4) Virginia State Water Control Board

c. Local

(1) Surry County Department of Health (See Virginia State Department
of Health) '




2. Specific Approvals Not Required
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The material below contains comments on the Surry Power Station rendered by

governmental and private agencies which are interested in the project but

hold merely advisory power in relation to it.

Listed first are Federal agencies which have commented on the original

environmental report submitted by Vepco to the Atomic Energy Commission. Also

included in this section are comments and recommendations from State and Local

agencies and associations having special interest in envirommental matters in

the State. The comments of each agency are treated on individual pages, as was

done in the discussion of required approvals.

comments are included in Appendix G to this report.

a. Federal

(1)
(2)
(3)
(4)
(5)
(6)
(7)

Department of Agriculture

U. S. Army Corps of Engineers

Department of the Interior

Advisory Council on Historic Preservation
Department of Transportation

Federal Power Commission

Environmental Protection Agency

b. State

(1)
(2)

Virginia Air Pollution Control Board

Governor's Council on the Environment (for

other State agencies).

Copies of relevant, specific

itself and numerous



(3)
(4)
(5)
(6)

(7)
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Virginia Commission of Game and Inland Fisheries

Virginia Commission of Outdoor Recreation

Virginia Department of Comnservation and Economic-Development

Virginia Historic Landmarks Commission, Archeological Society
of Virginia and Association for the Preservation of Virginia

Antiquities

Virginia Institute of Marine Science




A)

(B)

©)

(L)

(E)

(F)
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REQUIRED ENVIRONMENTAL APPROVALS

License, Permit, Etc. Name: Construction Permit

Government from which it must be obtained:
U. S. Atomic Energy Commission
Statutory or Regulatory Authority:

Atomic Energy Act of 1954; 10 CFR 50 and National Environmental Policy,
Act of 1969 § 102 (2)(c); Executive Order 11514 (March 4, 1970)

Environmental effects to which directed:

Pre~NEPA, primarily radiological, all ecological systems; under NEPA,
all envirommental effects, all ecological systems

Whether obtained yet or not:
(1) 1If obtained, enclose copies of any certifications issued.

Appendix G-1

(2) 1If not yet obtained, indicate status of efforts to obtain.

N/A

Whether or not obtained, set forth date or projections showing compliance
or how compliance will be accomplished.

Reference: AEC Dockets 50-280 and 50-281




(&)
(3)

(©)

()

(E)

(F)
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REQUIRED ENVIRONMENTAL APPROVALS

License, Permit, Etc. Name: Operating License
Government from which it must be obtained:

U. S. Atomic Energy Commission

Statutory or Regulatory Authority:

ACRS (Advisory Committee on Reactor Safety)

ALSB (Atomic Licensing & Safety Board)

AEC, Division of Reactor Licensing

Atomic Energy Act of 1954, as amended; 10 CFR 2, 20, 30, 50, 70, 71, 140
National Envirommental Policy Act of 1969 § 102 (2)(c)

Executive Order 11514 (March 4, 1970)

Environmental effects to which directed:

Under Atomic Energy Act, radiological and Public Health & Safety factors
must be considered.

Under NEPA, all types of envirommental considerations in all ecosystems
must be examined before an operating license may be issued.

Whether obtained yet or not: Not obtained vet.
(1) 1If obtained, enclose copies of any certifications issued.
N/A

(2) 1If not yet obtained, indicate status of efforts to obtain.
The following required items have been submitted:
(1) Operating License Application, Part A
(2) TFSAR, Part B
(3) 1Initial and Supplementary Environmental Reports

The following procedural stages must yet be completed:
(1) ACRS hearing

(2) Public hearing on welding problems (no date set)
(3) NEPA hearing (date unknown)

Whether or not obtained, set forth date or projections showing compliance
or how compliance will be accomplished.

Application for operating license includes Applicant's Initial and
Supplementary Envirommental Reports.

Reference: AEC Dockets 50-280 and 50-281



(A)

(B)

(©)

(L)

(E)

(F)
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REQUIRED ENVIRONMENTAL APPROVALS

License, Permit, Etc. Name: Operating Personnel License

Government from which it must be obtained:

U. S. Atomic Energy Commission

Statutory or Regulatory Authority:

Atomic Energy Act of 1954 as amended
National Environmental Policy Act of 1969, § 102 (2)(c); Executive Order
11514 (March 4, 1970)

Environmental effects to which directed:

None

Whether obtained yet or not: Not obtained yet.

(1) 1If obtained, enclose copies of any certifications issued.

N/A

(2) If not yet obtained, indicate status of efforts to obtain.
Resumes of qualifications of people expected to take exams forwarded to
DRL, requesting DRL comments on employee qualifications. No comments
yet received.

Exams presently scheduled for Jan. 4 & 5, 1972.

Whether or not obtained, set forth date or projections showing compliance
or how compliance will be accomplished.

Results 6f exams should be obtained approximately one month after exam.

Reference: AEC Dockets 55-1402, 3253, 3254, 1741, 3636, 3403,
3154, 1112, 3158, 3162, 3402, 3517, 3518, 3405, 3406,
3627 - 3635.
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' REQUIRED ENVIRONMENTAL APPROVALS

(A) License, Permit, Etc. Name: Special Nuclear Material License and
amendment thereto

(B) Government from which it must be obtained:

U. S. Atomic Energy Commission

(C) Statutory or Regulatory Authority:
Atomic Energy Act of 1954, as amended;
10 CFR 30, 40, 70

National Environmental Policy Act of 1969 § 102 (2)(c)
Executive Order 11514 (March 4, 1970)

(D) Environmental effects to which directed:

Primarily radiological, all ecological systems

(E) Whether obtained yet or not: Issued 8/11/70 and 8/20/71

(1) 1If obtained, enclose copies of any certifications issued.

Appendix G-2.

(2) 1If not yet obtained, ihdicate status of efforts to obtain.

N/A

(F) Whether or not obtained, set forth date or projections showing compliance
or how compliance will be accomplished.

Expires 31 December 1972 or conversion of CPR-43 and CPR-44 to operating
licenses, whichever occurs earliest.

Reference: AEC Dockets 70-1249, 70-1295




(A)

(B)

(©)

(1)

(E)

(F)
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REQUIRED ENVIRONMENTAL APPROVALS

License, Permit, Etc. Name: Byproduct Material License

Government from which it must be obtained:
U. S. Atomic Energy Commission

Statutory or Regulatory Authority:

Atomic Energy Act of 1954, as amended

10 CFR 30, 32, 33, 34, 35

National Environmental Policy Act of 1969 § 102 (2)(c)
Executive Order 11514 (March 4, 1970)

Environmental effects to which directed:

Primarily radiological, all ecological systems.

Whether obtained yet or not: Issued 5/20/70, amended 4/14/71

(1) 1f obtained, enclose copies of any certifications issued.

Appendix G-3.

(2) 1If not yet obtained, indicate status of efforts to obtain.

N/A

Whether or not obtained, set forth date or projections showing compliance
or how compliance will be accomplished.

Expiration 31 May 1974 or upon attainmment of Unit 1 Surry Operating License
(CPR-43), whichever is soomner.

Reference: AEC Dockets 50-280 and SO—ZSi




(A)

(B)

(€)

(1)

(E)

(F)
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REQUIRED ENVIRONMENTAL APPROVALS

License, Permit, Etc. Name: Refuse Discharge Permit

Govermment from which it must be obtained:
U. S. Army Corps of Engineers
Statutory or Regulatory Authority:

Rivers and Harbors Act of 1899, § 407; 33 USC § 407

National Envirommental Policy Act of 1969 § 102 (2)(c)

Water Quality Improvement Act of 1970 § 21(b), 33 USC § 1171(b)
Executive Order 11514 (March 4, 1970)

Environmental effects to which directed:

All kinds of refuse matter, including heat, discharged into navigable
waters. ' ‘

Whether obtained yet or not:
(1) 1If obtained, enclose copies of any certifications issued.

N/A

(2) 1If not yet obtained, indicate status of efforts to obtain.
(1) Letter to Army Corps of Engineers covering Application, Part 1 and
indicating grounds of protest, June 29, 1971. Appendix G-4
(2) Letter covering Application, Part II, October 22, 1971. Appendix
G-4a. :

Whether or not obtained, set forth date or projections showing compliance

or how compliance will be accomplished.

The Discharge Permit can be secured from the Army Corps of Engineers only
after a Certificate of Assurance has been granted pursuant to § 21(b) of the
Water Quality Improvement Act of 1970, by the State Water Control Board
Applicant has applied for a Certificate of Assurance and is confident that
it will be granted, and that the Discharge Permit can therefore be issued.
For more complete coverage, see the discussion of the application for a
Certificate of Assurance, below, and in Appendix G-14.




(A)

(B)

(©)

(L)

(E)

(F)
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REQUIRED ENVIRONMENTAL APPROVALS

License, Permit, Etc. Name: Timber Pile Channel Markers Permit for
Intake Channel

Government from which it must be obtained:
U. S. Army Corps of Engineers

Statutory or Regulatory Authority:

Rivers and Harbors Act of 1899, § 10 (33 USC, §403); 33 CFR 209, 120
National Environmental Policy Act of 1969 § 102 (2)(c);
Executive Order 11514 (March 4, 1970)

Environmental effects to which directed:

Protection of navigation by marking location of Surry Intake Channel with
seven timber pile channel markers.

Whether obtained yet or not: Obtained 2/12/68
(1) If obtained, enclose copies of any certifications issued.

Appendix G-5.

(2) 1If not yet obtained, indicate status of efforts to obtain.

N/A

Whether or not obtained, set forth date or projections showing compliance
or how compliance will be accomplished.

Installation completed 4/8/68, in accordance with attached permit conditions.
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REQUIRED ENVIRONMENTAL APPROVALS

(A) License, Permit, Etc. Name: Instrument Towers Permit

(B) Government from which it must be obtained:
U. S. Army Corps of Engineers
(C) Statutory or Regulatory Authorify:
Rivers and Harbors Act of 1899, § 10 (33 USC § 403); CFR 209, 120 (b), (d)

National Envirommental Policy Act of 1969 § 102 (2)(c)
Executive Order 11514 (March 4, 1970)

(D) Environmental effects to which directed:

Protection against navigational hazards posed by placement of seven
instrument towers in the James River to measure water temperatures and
salinity.

(E) Whether. obtained yet or not: Obtained 7/16/69
(1) 1If obtained, enclose copies of any certifications issued.

Appendix G-6.

(2) If not yet obtained, indicate status of efforts to obtain.

N/A

(F) Whether or not obtained, set forth date or projections showing compliance
or how compliance will be accomplished.

Construction completed 9/16/69 in accordance with conditions set out in

attached construction permit. Towers must be removed no later than
31 March 1975.




(A)
(B)

(©)

(D)

(E)

(F)
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REQUIRED ENVIRONMENTAL APPROVALS

License, Permit, Etc. Name: Dredging Permit (also screenwell, docks,
and groins installation)

Govermment from which it must be obtained:

U. S. Army Corps of Engineers

Statutory or Regulatory Authority:

Rivers and Harbors Act of 1899, § 10 (

33 USC § 403)

National Environmental Policy Act of 1969 § 102 (2)(c)

Executive Order 11514 (March 4, 1970)

Environmental effects to which directed:

Effects on navigability of water and o
and depositing dredged soil outside of

Whether obtained yet or not: Issued

n fish and wildlife, from dredging
navigable waters.

8/21/67

(1) 1If obtained, enclose copies of any certifications issued.

Appendix G-7.

(2) 1If not yet obtained, indicate status of efforts to obtain.

N/A

Whether or not obtained, set forth date or projections showing compliance

or how compliance will be accomplished.

Construction-associated dredging has b
will be obtained as the need arises.

een completed. Additional permits
Current permit extended to 12/31/71.



(A)

(B)

(©)

©))

(E)

(F)
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REQUIRED ENVIRONMENTAL APPROVALS

License, Permit, Etc. Name: Daybeacons (intake channel markers)
Authorization

Government from which it must be obtained:

Department of Transportation (U. S. Coast Guard)

Statutory or Regulatory Authority:

14 UsC 8§ 81, 83, 85, 633; 49 USC § 1655(b)
33 CFR 66

Environmental effects to which directed:

Protection of navigation against hazards arising from construction of
intake canal.

Whether obtained yet or not: Approved 3/15/68
(1) 1If obtained, enclose copies of any certifications issued.

Appendix G-8.

(2) 1If not yet obtained, indicate status of efforts to obtain.

N/A

Whether or not obtained, set forth date or projections showing compliance
or how compliance will be accomplished.

Constructed in compliance with permit.




(A)

(B)

(€)

(D)

(E)

(F)
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REQUIRED ENVIRONMENTAL APPROVALS

License, Permit, Etc. Name: Installation of Groin Lights along Discharge
: Canal

Government from which it must be obtained:

Department of Transportation (U. S. Coast Guard)

Statutory or Regulatory Authority:

14 USC §§ 81, 83, 85, 633; 49 USC § 1655 (b)

33 CFR 66

Private Aids to Navigation Application (CG 2554)
National Envirommental Policy Act of 1969 § 102 (2)(c)
Executive Order 11514 (March 4, 1970)

Environmental effects to which directed:

Protection of navigation against hazards arising from the placement of
rock pilings along the edges of the discharge canal

Whether obtained yet or not: Approved 2/18/70
(1) 1If obtained, enclose copies of any certifications issued.

Appendix G-9

(2) 1f not yet obtained, indicate status of efforts to obtain.

N/A

Whether or not obtained, set forth date or projections showing compliance
or how compliance will be accomplished.

Construction was in compliance with terms of permit. Lights are permanently
installed; permit is permanent,




(A)

(B)

(©)

(1)

(E)

(F)
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REQUIRED ENVIRONMENTAL APPROVALS

License, Permit, Etc. Name: Instrument Tower Lights

Government from which it must be obtained:
Department of Transportation (U. S. Coast Guard)
Statutory or Regulatory Authority:

14 USC §5 81, 83, 85, 633; 49 USC §1655(b)
33 CFR 66

Environmental effects to which directed:

Protecting navigation against potential hazards caused by placement in
river of towers to support instruments to monitor water temperatures and

salinity (See also Corps of Engineers Instrument Towers Permit, above
and Appendix G-12).

Whether obtained yet or not: Approved 8/25/69
(1) 1If obtained, enclose copies of any certifications issued.

Appendix G-10

(2) 1If not yet obtained, indicate status of efforts to obtain.

N/A

Whether or not obtained, set forth date or projections showing compliance
or how compliance will be accomplished.

Construction completed 9/16/69. According to the terms of an additional
permit required by the Corps of Engineers, the towers on which these
lights are mounted must be removed from the James River by the date on
which an Operating License is obtained, or March 1975, whichever occurs
sooner.



(a)

(B)

(©)

(D)

(E)
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REQUIRED ENVIRONMENTAL APPROVALS

License, Permit, Etc. Name: -~ (Certificate of Public Convenience and
Necessity

Government from which it must be obtained:
Virginia State Corporation Commission
Statutory or Regulatory Authority:

Utilities Facilities Act
Code of Virginia, Titles 5b § 265

Environmental effects to which directed:

No specific consideration of environmmental problems is required by
Utilities Facilities Act.

Whether obtained yet or not: Issued 7/16/68

(1) 1If obtained, enclose copies of any certifications issued.

Appendix G-11, G-1lla

(2) 1If not yet obtained, indicate status of efforts to obtain.

N/A

Whether or not obtained, set forth date or projections showing compliance

or how compliance will be accomplished.

Construction of transmission lines and related facilities is proceeding

in accordance with the Certificate.




(A)

(B)

(C)

(1)

(E)

(F)
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REQUIRED ENVIRONMENTAL APPROVALS
License, Permit, Etc. Name: Sewage Treatment Plant for Surry Facility

Government from which it must be obtained:

Surry County Health Department (in cooperation with the State Water Control

Board and Department of Health)
Statutory or Regulatory Authority:

Code of Virginia, Title 32 §§ 9, 61

Environmental effects to which directed:

Effects on land and water system from construction and use of septic
tank and of sewage disposal facility.

Whether obtained yét or not: Obtained 2/27/69
(1) 1If obtained, enclose copies of aﬁy certifications issued.

Appendix G-12.

(2) If not yet obtained, indicate status of efforts to obtain.

N/A

Whether or not obtained, set forth date or projections showing compliance
or how compliance will be accomplished.

Construction of facilities mentioned above has been completed in accordance
with terms of permit.



(A)

(1)

(©)

(L)

(E)

(F)
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REQUIRED ENVIRONMENTAL APPROVALS

License, Permit, Etc. Name: Relocation of Route 617

Government from which it must be obtained:

State of Virginia Department of Highways
Statutory or Regulatory Authority:

Code of Virginia, Title 33.1, § 18

Environmental effects to which directed:

Land

Whether obtained yet or not: Approved 12/12/66

(1) 1If obtained, enclose copies of any certifications issued.

Letter granting approval, Appendix G-13, G-13a

(2) 1If not yet obtained, indicate status of efforts to obtain.

N/A

Whether or not obtained, set forth date or projections showing compliance
or how compliance will be accomplished.

Road constructed in accordance with plans approved' by the Department of
Highways.
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ENVIRONMENTAL CONSULTATION OR COMMENTS

(A) Type of Consultation/Comments

Comments to AEC on Surry Environmental Report filed 22 March 1971, by
Federal Power Commission

(B) Governmental Agency Involved

U. S. Federal Power Commission

(C) Applicable Statutory or Regulatory Authority

National Environmental Policy Act of 1969 § 102 (2)(c)
Executive Order 11514 (March 4, 1970)
C.E.Q. Guidelines 36 Fed Reg 7724 (23 April 1971) 7 7

(D) Environmental Effects to Which Directed

Need for generating capacity in Vepco service area.

(E) Comments on Other Documents

Letter of 6/4/71. See Appendix G-21

Applicant's present and projected power needs are outlined in Section II.I.E.
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ENVIRONMENTAL CONSULTATION OR COMMENTS

(A) Type of Consultation/Comments

Comment to AEC on Surry Environmental Report filed 22 March 1971, by
Environmental Protection Agency

(B) Governmental Agency Involved

Environmental Protection Agency

(C) Applicable Statutory or Regulatory Authority

National Environmental Policy Act of 1969 § 102 (2)(c)
Executive Order 11514 (March 4, 1970)
C.E.Q. Guidelines (April 23, 1971), 17

(D) Environmental Effects to Which Directed

All effects on ecosystem

(E) Comments on Other Documents

EPA letter of comment, August 16, 1971. Apéndix G-22 and G-22a



(A)

(B)

(C)
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ENVIRONMENTAL CONSULTATION OR COMMENTS

Type of Consultation/Comments

Consultations relating to emission standards with Virginia State Air Pollution
Control Board

Governmental Agency Involved

Virginia State Air Pollution Control Board
Applicable Statutory or Regulatory Authority

Air Pollution Control Law of Virginia, Title 10, §§ 10-17,10 through
10-17.30

Environmental Effects to Which Directed

"To achieve and maintain such levels of air quality as will protect
human health, welfare and safety and to the greatest degree practicable
prevent injury to plant and animal life and property."

Comments on Other Documents

A permit or license is not required for an air pollution source in
Virginia under the present rules.

The Surry Power Station has two package boilers used only for start-up
steam and building heating - each rated at 80,000 pounds of steam per hour.
These units are to be operated infrequently and are designed to burn No. 2
commercial grade fuel oil with a 0.75% maximum sulfur content. These units
will be regulated under Rule 3 (smoke opacity not to exceed Ringelman 2) and
Rule 7 of the Air Pollution Control Board, and are expected to comply with
their regulations.

The estimated regulated emissions from each of these units is expected
to be as follows: 6

(a) 0.7565 pounds SO2 per 10 Btu heat input for each hour of operation.

(No Virginia statute or regulation presently directly limits 802
emissions.)
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(b) 0.1065 pounds particulate per lO6 Btu heat input for each hour
of operation. (Rule 7 reguires that emissions not exceed 0.8
pounds particulate per 10° Btu heat input.)

(c) Ringelman opacity cannot be estimated in advance, but is expected
to be well below Ringelman 2,
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ENVIRONMENTAL CONSULTATION OR COMMENTS

(A) Type of Consultation/Comments

Comments from Governor's Council on Environment (for itself and numerous
other State agencies). '

(B) Govermmental Agency Involved

See Appendix G-23.

(C) Applicable Statutory or Regulatory Authority

. (D) Environmental Effects to Which Directed

(E) Comments on Other Documents
See Appendix G-23 for comments from:

(1) Virginia Department of Health
(2) Virginia Department of Conservation and Economic Development

(3) Commission of Outdoor Recreation
(4) Commission of Game and Inland Fisheries
(5) State Corporation Commission

(6) Virginia State Water Control Board



(A)

(B)

€

)

(E)

ENVIRONMENTAL CONSULTATION OR COMMENTS

Type of Consultation/Comments

154

Discussions with Virginia Commission of Game and Inland Fisheries

Governmental Agency Involved

Applicable Statutory or Regulatory Authority

Code of Virginja, Title 29, §§8 3-23.1

Environmental Effects to Which Directed

Effects on wildlife and fish due to thermal discharges.
disposal of surplus material from construction.

Comments on Other Documents

See Appendix G-23.

Discussion on



(a)

()

©)

(D)

(E)
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ENVIRONMENTAL CONSULTATION OR COMMENTS

Type of Consultation/Comments

Discussions with Virginia Outdoor Recreation Commission

Governmental Agency Involved

Applicable Statutory or Regulatory Authority

Code of Virginia, Title 10, § 21 et. seq.

Environmental Effects to Which Directed

Assessment of effects in all ecosystems of locating power plants on
existing, proposed, or potential recreation areas. '

Comments on Other Documents

See Appendix G-23.



(4)

(B)
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ENVIRONMENTAL CONSULTATION OR COMMENTS

Type of Consultation/Comments

Discussions with Virginia Department of Conservation and Economic
Development

Governmental Agency Involved

Applicable Statutory or Regulatory Authority

Code of Virginia, Title 10, §§ 17, 117

Environmental Effects to Which Directed
Improvement of the hydrologic characteristics of the stream effected for
the purpose of beneficial uses consistent with the primary function of the

energy producing facility.

General ecological effects on water systems.

Comments on Qther Documents

General comments only. See Appendix G-23.




(A)

(B)

(©)

)

(E)

ENVIRONMENTAL CONSULTATION OR COMMENTS

Type of Consultation/Comments

Discussions with:
¢D) Virginia Historic Landmarks Commission
(2) Association for the Preservation of Virginia Antiquities

Governmental Agency Involved

Virginia Historic Landmarks Commission

Applicable Statutory or Regulatory Authority

Code of Virginia, Title IV, § 135 et. seq. (Virginia Historic Landmarks
Commission)

The Association for the Preservation of Virginia Antiquities is a private
organization,

Environmental Effects to Which Directed

Preservation of historic landmarks

Comments on Other Documents

See Appendix G-24, and G-24a
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ENVIRONMENTAL CONSULTATION OR_COMMENTS

(A) Type of Consultation/Comments

Document relating to Ecological Research Program undertaken with Virginia
Institute of Marine Science

(B) Governmental Agency Involved

Virginia Institute of Marine Science

(C) Applicable Statutory or Regulatory Authority .

Code of Virginia, Title 28.1 § 195 et. seq.

(D) Environmental Effects to Which Directed

Ecological study of the environment and the aquatic iifé.in the James River.

(E) Comments on Other Documents

-See Appendix F.




159

E. Electric Power Supply and Demand

1. Present and Projected Power Needs of Area

a. Load Forecasts

(1) Regional

The Applicant is located in the Southeastern portion of the United States

and in the Federal Power Commission's Region III. The Applicant is a member

of the Southeastern Electric Reliability Council. Regional forecasts of loads

for the Southeast are accumulations of load forecasts by individual operating
entities. One such accumulation is shown in the '"Regional' column Figure I E .1-1.
These forecasts covering the period 1971-1975 indicate a sustained growth rate

greater than the national average over the entire period included.

(2) Power Pool%*

The Applicant is not now a member of a formal power pool. The Southeastern
Electric Reliability Countil is divided into subregions having mutuality

of interest and a history of cooperation. The Applicant is a member of the VACAR
(Virginia-Carolinas) subregion which also includes Carolina Power and Light
Company, Duke Power Company, South Carolina Electric and Gas Company, South
Carolina Public Service Authority, Southeastern Power Administration and

Yadkin, Inc. The forecast for the subregion is also an accumulation of
individual forecasts by the VACAR participants. The latest published VACAR

peak load forecast is shown on Figure IE .1-1 under the VACAR column. The

growth rate for VACAR is very similar to that of the entire region.

(3) System

The Applicant serves a large portion of Virginia, the northeastern corner of

*Applicant is still under contractual obligations with members in the VACAR
Pool until April 30, 1973. See T I.E.l.c.(2).




160

North Carolina and five counties in West Virginia. The Applicant now has
more than one million electric customers in its service areas. Its load
forecasts for the next five years are indicated by the Vepco column of
Figure I.E.1-1. This forecast indicates a growth rate in exéess of those

of the VACAR subregion, the Southeast Region and the nation as a whole.
While the 19% growth rate predicted for 1972 may appear excessive, local
conditions over the past two years prevented the Applicant from reaching its
estimated loads in both 1970 and 1971. A return to more normal conditions
in 1972 will also return the Applicant's load to anticipated levels. The high
growth rate of the Applicant's load is based on the continuing extension of
the eastern seaboard megalopolis southward from Washington through the urban

corridor of Virginia to Richmond and Norfolk.

b. Nature of the Demand and Growth Pattern

(1) Population Growth

Growth of population in the Applicant's service area for the decade 1960 to 1970
was 17.2% compared with a national average of 13.3%. The Applicant believes
this larger-than-average growth will continue through at least 1980.

Projections of population for the State of Virginia show a 16.5% increase

over the next ten years. The Applicant's present service area, including

the urban corridor, has 75% of the State's population; the urban corridor

alone contains 597 of the State's population. Population growth in the urban
corridor from 1960 to 1970 was about 267, a rate almost twice the national

rate and one and a half times the overall State rate. The exceptionally

rapid growth of this portion of the State is expected to continue during the.

coming decade.*

*Demographic data and projections are based on U. S. Department of Commerce-
Census, and Virginia Chamber of Commerce.



FIGURE I.E.1-1

FORECAST OF LOAD

NATIONAL, REGIONAL, POWER POOL SYSTEM

NATIONAL REGIONAL VACAR GROUP VEPCO

YEAR LOAD ‘GROWTH RATE LOAD  GROWTH RATE LOAD GROWTH RATE LOAD GROWTH RATE
1970 274.6 52.6 4.9

1971 304.3 10.8% 58.7 11.6% 19.0 5.3 9.1%
1972 330.5 8.6% 64.9 10.6% 21.0 10.5% 6.3 19.0%
1973 359.8 8.9% 71.8 10.5% 23.2 10.5% 7.0 11.3%
1974 390.1 8.9% 79.2 . 10.3% 25.6 10.4% 7.8 11.1%
1975 421.9 8.2% 86.5 9.3% 28.2 10.2% 8.7 11.2%
1976 = 455.0 7.9% 94.6 9.4% 30.8 10.1% 9.6 - 11.0%

Notes: (1) All loads in thousands of Megawatts
(2) National and Regional data taken from EEI 49th Semi-Annual Electric Power Survey

(3) VACAR data taken from SERC Report to FPC dated 4/1/71.

191

(4) Vepco data is forecast approved 9/23/71.
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(2) New Industry

While heavy industry is not the mainstay of the economy of the Applicant's
service area, its desirable lbcation, willing work force, transportation
facilities and other natural inducements continue to attract industry. The
Applicant had 639 customers classified as industrial in 1960; by 1970 this
number had increased by 36.5%, to 873. The Applicant sold two billion
kilowatt-hours of electricity of industrial customers in 1960 and four and

a half billion kilowatt-hours in 1970. During 1975 the Applicant has forecast
sales of six and one quarter billion kilowatt-hours to industrial customers.
The Applicant continues to work wifh State and local bodies engaged in

attracting new industry to its service area.

(3) 1Increased Per Capita Demand

In 1960 the average annual use of kilowatt-hours by residential customers in
the Applicant's service area exceeded the national average by 133 kilowatt-hours
or 3.5%. 1In 1970 the average annual use of kilowatt-hours by these residential
customers exceeded the national averége by 1815 kilowatts of 25.7% above the
national average. By 1975 the Applicant has forecast the average residential

use on its system will have increased 42.6% over the 1970 value.*

c. Reserve Requirements

(1) System

The Applicant has established a minimum reserve level of 157 for use on its

*Forecast based on statistical projections which consider sales, population
growth, load growth, weather, economic conditions, etc.
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system. The optimum maximum level which the Applicant strives for is 18%.

In general, reserve levels are established based on a thorough knowledge of
the individual system and on the experience and judgment gained through years
of successful operation of a bulk power supply system. The reserve level
requirement is based on the size, type and condition of generating equipment,
on the capability and extent of the transmission system, and on the existence
of useful interconnections and emergency power contracts with neighbor supply
systems. The Applicant plans for a strong transmission system with inter-
connections suitable for relaying, on an emergency basis, any sudden loss of
a major generator. Applicant's reserve is expected to provide for four major
" contingencies: loss of the largest generator on the system, incidental
curtailment or reductions in capacity of generation in service, errors in
forecasts, and occurrence of weather more severe than anticipated. To provide
for these contingencies the Applicant has established its reserve level to
range from 15-18% of the forecasted load. All the Applicant's plans now

are aimed at providing this reserve. Figure I ,E.1-2 is a tabulation of the

Applicant's peak load, capacity and reserve as now anticipated through 1976.

(2) Power Pool

Until April 30, 1973 the Applicant is under contractual obligations to share
reserves with Carolina Power and Light Company, Duke Power Company, and
South Carolina Electric and Gas Company. This arrangement is designed to
provide members of the former CARVA pool with time to establish their own
individual reserves. Sharing of reserves is based on the principle that

each participant will retain the same percentage level of reserves as the




FIGURE I.E.1-2

PEAK LOAD CAPACITY AND RESERVE

1972 - 1976
RESERVE
YEAR PEAK LOAD CAPACITY . MW %
1972 6300 7271 971 15.4°
1973 7010 7958 948 13.5
1974 7790 9349 1559 20.0
1975 8660 10133 1473 17.0
1976 9610 11050 1440 15.0

Note: All values are megawatts

*Based on Surry 1 and Oconee 1 in service.

79T
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other participants. The Applicant expects to purchase 387,000 kilowatts
from the other participants during the summer of 1972. Beginning May 1, 1973

the Applicant has no plans for sharing reserves with any other system or pool.
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2. Regional Power Supply

a. Institutional Arrangements

With the exception of sharing of reserves through April 30, 1973 as described
in paragraph I.E.l.c.2 above, the Applicant, now and in the future, will plan
for and develop its own power supply resources. Through participation in the
Southeastern Electric Reliability Council the Applicant is able to cooperate
with other companies in developing resources and facilities adequate to the
electric requirements of the region. Because of the Applicant's location at
the edge of the Southeast Region, the Applicant has undertaken joint studies
with the power systems to the north and west to ensure orderly development

of the resources and facilities of the combined areas.

The Applicant follows a long-established policy of owning sufficient generation
to serve its peak loads. When generation additions are delayed or load growth
is greater than anticipated, the Applicant must arrange for capacity enough to
allow it to serve its load and provide an adequate reserve. The Applicant
will, when necessary, arrange for purchases from neighboring systems. At

this time, the Applicant has contracts for purchases through 1976, as shown

on Figure I.E,2-1.

In addition to purchases now under contract, the Applicant has contracts with
the Allegheny Power System, the Appalachian Power Company, the Carolina Power
and Light Company and the Pennsylvania-New Jersey-Maryland Interconnection which
provide for purchase and sale of capacity and energy when both parties agree

and which provide for assistance in times of emergency.




FIGURE I.E.2-1

ALL PURCHASES

1972 - 1976
SELLER 1972 1973 1974
Southeastern Power Administration 132 132 132
Appalachian Power Company 300 300
Aliegheny Power Company 332 100
Carolina Power & Light Company-Limited Term 387
Carolina Power & Light Company 43 29 15
South Carolina Electric & Gas Company 99 99 99
660 246

Total Purchases 1293

Note: All values are megawatts

1975 1976
132 132
132 132

[9T
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b. Physical Interconnections

The Applicant maintains thirteen major interconnections with neighboring
utilities as shown on Figﬁre I.E.2-2. The Applicant has plans for adding

three major interconnections within the next five years:

(1) 500 kv with Carolina Power & Light Company
(2) 230 kv with Carolina Power & Light Company

(3) 500 kv with PJM Interconnection

The Applicant will continue to study, in conjunction with its neighbors, the

need for and usefulness of additional interconnections. The Applicant expects
to construct interconnections that will provide for continuing reliability of
service in its service area, but does not plan to develop interconnections as

a permanent alternative to providing its own power supply.



FIGURE I.E.2-2

MAJOR INTERCONNECTIONS

VIRGINIA ELECTRIC AND POWER COMPANY

COMPANY

Carolina Power & Light Co.

Appalachian Power Company

Allegheny Power System

PJM Interconnection

INTERCONNECTION DESIGNATION

Aurora - Greenville
Rocky Mount - Everetts
Rocky Mount - Lakeview
Henderson

Farmville

Rocky Mount - Battleboro

Cloverdale - Lexington
Hinton
Altavista

Bremo

Ft. Martin - Mt. Storm
Doubs

Dickerson - Pleasant View

230
230
230
115
115
115

500
138
138
138

500
500

230

VOLTAGE

000
000
000
000
000
000

000
000
000
000

000
000

000

69T
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3. Relation of Proposed Facility Output

The Applicant has proposed the addition of the Surry No. 1 and Surry No. 2
units to expand its power supply resources to meet its growing load require~
ments and to provide a reserve consonan£ with its established reserve policy.
Extraordinary load growth followed the decision to construct these units,
requiring adjustments in both the Applicant's‘generation and purchase
schedules. The Applicant has installed 391,000 kilowatts of peaking gas
turbines in the years 1967 to 1970. The delay in commercial generation of both
of the Surry units required the Applicant to secure additional gas turbines
capable of generating 140,000 kilowatts for 1971 summer operation. In
addition, the Applicant has made relatively large purchases of capacity to

meet its peak loads in 1970 and 1971. Figure I.E.3-1 is a summary of the
Applicant's power supply resources through_l976. Section A summarizes the
conditions that will prevail if Surry No. 1 and Surry No. 2 units are placed

in commercial operation prior to the summers of 1972 and 1973, respectively.
Even with Surry No. 1 available the Applicant expects to purchase 1293 megawatts
from its neighbors in order to meet its minimum reserve standard of 15.4%.
Following commercial operation of the Surry units, and assuming orderly
progress of the Applicant's announced generation program, the amount of
purchases will decline while the reserve level remains at or near the Applicant's
established standard. Section B of Figure I.E.3-1 summarizes the condition
that would prevail if neither Surry unit were placed in operation. In 1972

the reserve would fall to 11.5%. Reserve is kept from falling lower because

the Applicant's portion of shared reserves, discussed in paragraph I.E.l.c.2
PP P




FIGURE I.E.3-1

SUMMARY OF POWER SUPPLY RESOURCES

WITH AND WITHOUT SURRY #1 & SURRY #2

1972 - 1976

1972 1973 1974 1975 1976
CAPACITY RESERVE CAPACITY RESERVE CAPACITY RESERVE CAPACITY RESERVE CAPACITY RESERVE

A. With Surry #1 & #2

Installed Capacity 5978 7298 9103 10001 . 10918
Purchases 1293 660 246 132 132
Total 7271 15.4% 7958 13.5% 9349 - 20.0% 10133 17.0% 11050 15.0%

B. Without Surry #1 & #2

Installed Capacity 5190 5722 7465 8363 9280
Purchases 1834 660 : 246 132 : 132
Total 7024 11.5% 6382 (9.0%) 7711. . (1.0%) 8495 (1.9%) 9412 (2.1%)

( ) Denotes negative value

Notes: (1) All loads in megawatts.
(2) Assumes Oconee #1 to be in service prior to June 1, 1972.

LT
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above, would increase by 541 megawatts if only Surry No. 1 were delayed and

the other participating companies were able to make their planned generation
available. Specifically, the reserve of 11.57% is predicated on a purchase
of.1834 megawatts, a substantial portion of which is dependént on the
operability of Duke Power Company's Oconee Unit 1 by June 1, 1972. Continuing
purchases of this magnitude will load the interconnections with our neighboring
companies, making their assistance during an emergency on the Applicant's

system almost impossible. Without assistance during an emergency a high degree
of probability would exist that the Applicant would find it necessary to curtail
service to its customers. Beginning in 1973, and continuing without the Surry
-units, the Applicant would have less generating capacity than load - a condition
that would certainly require load curtailment. This evaluation assumes that,
with the exception of Surry No. 1 and No. 2, the Applicant's planned generation

addition program is carried out.
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4. Consequences of Delays in Constructing the Facility

The major consequences of a delay, short or extended, to either or both Surry

No. 1 and Surry No. 2, is a sharp decrease in the réliability of electric service
to the Applicant's-customers, the reliability of the Applicant's bulk power
supply system and to the bulk power supply in the Southeast and in other
neighboring systems. The delay would necessarily increase our required pur-
chases, placing a reciprocal burden on our neighbors: first, the Applicant would
have to call upon them for help, especially during periods of heavy load, during
incidental curtailments of generation, and a major loss of generation; and
second, neighboring utilities would not, in the event of trouble on their

own systems, be able to rely upon capacity assistance from the Applicant, even

temporarily.

_ A second consequence of delay would be thé ineVitable increase in cost ofv
electric service to the Applicant's customers. The Surry Power Station is
expected to provide significantly lower generating cost‘than other alternative
generating methods when it goes into. service: saving in fuel éxpenditures

was one of the major reasons for electing this particular form of generation.
Delay will not only preélude the advantage of low-cost fuel, but will also
penalize the Applicant's customers by increasing the use of high—cdst genera-
tion which would otherwise not be used, and by increasing the amount of

purchases which will cost much more than the delayed capacity would.

A third consequence of delay would be the loss in flexibility of operation of

the bulk power supply system. Purchases of the magnitude needed to serve the
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load and meet reserve requirements, will burden transmission'facilities,
including the interconnections with other systems, to the extent that no
major change in supply or in level of load may be taken without the
possibility of overloading specific circuits or the transmission network
generally. This loss 6f flexibility may éffect neighboring systems which
desire to make operating adiustments but may not be able to do so because

of internal conditions on the Applicant's system.
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II.I. ENVIRONMENTAL IMPACT

A. Construction Phase

1, Land System Effects

a. Natural Effects

(1) Physical Effects

(a) Placement of Fill From Excavation

Construction of Surry Power Station has required the excavation of a significant
amqunt,of earth in connection with the construction of the reactor containments
and associated structures. The earth excavated from the site has been put to

two primary uses. A relatively small portion of it was used as necessary in

the site area for fill landscaping, etc. The greater portion and more signif-
icant environmental use of the fill, however, has been that used for the erection

of barriers for the benefit of the Hog Island Game Preserve.

The Hog Island Preserve area offers refuge for a large variety of migratory
Waterfowl such as brant, coot, duck and geese,vin the semi-freshwater marsh areas
fofmed by a system of dikes. In the past it has experienced a substantial

amount of '"washing" resulting from brackish water spilling over the dikes,
cauéing sudden increases in the salinity of the marsh water. These periodic

salt water intrusions result in a large reduction of available food for migratory
fowl and a number of years are required, under normal tidal conditions, for

the marsh water and food supply to return to normal.

To aid in eliminating these periodic salinity intrustions, Applicant at the
request of the Virginia State Game and Inland Fisheries Commission, transported

" the excess excavated material from plant construction and deposited it in fill
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areas of the Preserve as designated by the Virginia State Game and Inland
Fisheries Commission. This work which is virtually completed, has involved the

placement of an estimated 1,500,000 cubic yards of surplus material on the Hog

Island Preserve in order to improve the existing dikes and roads.

(b) Sanitary Waste Disposal

The sanitary waste system in use at the station and at the Information Center
has the approval of and is checked periodically by the Virginia Department of
Health, The system consists of septic tanks, tile fields, level-control tanks,
chlorine treatment, and hold-up tanks. Ultimate release is into the cooling

water discharge canal where the effluent is rapidly dissipated.

The treatment system meets all standards of both the Virginia Department of
Health and the State Water Control Board and contributes no BOD (Biochemical
Oxygen Demand) to the estuary. No effects on water quality from sewage discharges

are anticipated from the use of this system.

Portable chemical toilets have been provided at the site for use by construction
personnel., These are of approved construction, are serviced regularly, and

have no envirommental impact on the station or site area.

(c) Erosion

As in all cases of land disturbance, there is a potential for erosion. The
local flat topography has assisted Applicant in its erosion control measures,
however, and the overall effect on the James River from site erosion has been

insignificant.
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At the present stage of construction, little erosion potential remains in areas
other than those surrounding the discharge canal, where dredging and lining
operations are still in progress. Spoil from dredging operations is being
placed on-site, and planting and other erosion-control measures are being taken

to reduce any adverse envirommental impact.

(2) Biological Effects

(a) Timber and Other Flora Destroyed From Clearing Access
Construction, Etc.

The general woodland near the Surry Power Station site is a mixture of pine
and hardwood. Before construction started, this tract of land had been cut over
at least twice, once about 20 years ago and once more recently about 10 years

ago. The better pines and hardwoods were removed each time.

In constructing the Surry facility, only that land actually required to build
the station and adjoining roads was cleared to ground level. Excavations for
the intake canal, discharge canal, reactor containments, and adjoining buildings
resulted in about 1,500,000 cubic yards'of excess material which was reused for
stabilizing the adjoining Hog Island Wildlife Preserve against adverse environ-
mental conditions such as salt water intrusion into wdterfowl ponds. The net
effect of land clearing and excavations is judged to be beneficial in that the
resulting system of stabilized, controlled dikes and ponds on the game preserve

should result in more suitable habitats for waterfowl during their migrations.

(b) Wildlife Displaced by Clearing, Fencing, Etc.

When clearing 453 acres of land, a number of animals are unavoidably displaced.
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These mainly include deer, rabbits, squirrels, forest birds, reptiles, and
others. Few amphibians were displaced because of the elevated topography of

the land that was cleared. These animals probably retreated to adjacent wooded
areas which are located north and south of the site. Although a fence was
placed around the cleared area of the site and around the intake canal, free
access to Hog Island for these animals was maintained near the discharge canal.
Reseeding with pine seedlings and natural regrowth of the cut areas has resulted
in ipcreased growth of herbs and hardwood sprouts within the easy reach of

deer and rabbits. Reasonable care has been taken to retain the forest environ-

ment over a large portion of the Surry tract.

b. Human Use Effects

(1) Economic Effects of Construction

Construction of Surry Power Station posed no human relocation problems since

no persons were living within the exclusion boundary initially. A station
emergency plan has been provided to cover a spectrum of measures necessary to
protect the public health and safety in the event of an accident; no involuntary
relocations from or within the low population zone are thus under consideration.*
No damage has been done to nearby property by blasting or other construction

activities.

Employment in supporting services and contract construction has increased in
the past but is expected to remain stable in the near future, because of the
continued presence of about 1,600 construction workers employed in building the

Surry Power Station. Construction and supporting services are expected to decline

*See Paragraph II.I.B.l1.b.(4) for a complete discussion of the Surry Emergency
Plan.
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rather rapidly following completion of the station in 1972. The Virginia
Division of Planning and Community Affairs estimates thét approximately 350
more persons will be employed permanently in service trades than were at the
beginning of the construction phase. Other types of employﬁent are not expected

to be effected substantially.

Highway transportation in Surry County is the only available mode of land travel.
The county has one Virginia Primary Highway running east-west; two Virginia
Primary Highways running north-south; and several Virginia Secondary Highways
interconnecting the Primary Routes. The nearest major U. S. Highway east-west
is located approximately 18 miles south of the site; the closest Interstate
Highway running north-south is 37 miles to the west and the nearest Interstate
Highway running east-west is 29 miles to the northeast. Except for routine
repair and improvement projects under the State Department of Highways and
temporary congestion from construction personnel, no changes in the existing

network or traffic are expected to result because of construction of the station.

It is not anticipated that the addition of 350 employed persons with their
families will significantly increase the level of demand for governmental
services within the County. Such increases as occﬁr will clearly be more than
compensated for, however, by the ta# revenues generated by the plant, which
alone will more than equal the County's entire present tax revenues. At
present, the County's Board of Supervisors has not indicated any firm plans

as to how these additional revenues will be used.

For additional regional effects resulting from the location of the Surry facility,
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refer to projections booklet from the Virginia Division of Planning and

Community Affairs contained in Appendix D of this letter.

(2) Effects on Area Esthetics

Since the project, in its present state, is incomplete, there is a temporary
adverse impact on local esthetics. Whereas incomplete buildings and construction
equipment (cranes, scaffolding, etc.) may be somewhat objectionable, their
adverse effect is only temporary and will be decreased as the station progresses

toward completion.

The containment structures, auxiliary and service buildings, fuel storage
buildings, high voltage switchyard, Information Center, and various external
storage tanks are 95% completed. Principal remaining construction activities
will dinvolve completion, checkout and testing of interior systems and some
limited deliveries of equipment being procured off-site for Unit 2., Continued
construction of these facilities will have negligible effect upon area esthetics.
Although there will be some noise'associate& with these activities, as well

as dust, they will not constitute a éeneral nuisance to others because of

the site's remoteness to any population center.

Applicant has, in fact, expended considerable effort to plan a completed facility
which will blend harmoniously with the surrounding landscape. As examples, the

contaimment foundations were constructed approximately 50 ft below grade to

lower the tops of the domes and minimize their effect on the skyline of nearby
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Colonial Williamsburg and Jamestown Island. The use of blue-green-colored steel
siding will also help to blend the major structures into the natural forest

background; and a protecting stand of trees will partially screen the station

from the river.

Continued construction of the station will result in a continually diminishing
adverse impact on the local esthetics, as structures are completed and land-

scaping efforts continue.



2. Water Systems

a. Natural Effects

(1) Physical Effects

(a) Effects on Stream Flow and Water Body Dimensions from
Erection of Structures in water.

Seven instrument towers have been placed at selected positions in the James
River to provide a support for instrumentation in order to measure temperature
and salinity (Figure II.I1.A.2-1). These towers will have no adverse effect

on stream flow and water body dimension.

(b) Placement of Fill

The majority of the excavation fill materials was placed on the Hog Island
Wildlife Preserve and has had no effect on the waters of the James River except

possibly some temporary and intermittent increase in local turbidity.

(c) Silting from Disruption of Flow and Erosion

No appreciable siltation resulted from erosion during the construction phase at

the Surry Power Station. There was no disruption of the James River flow. .

Due to the elevated nature of the Surry site, no flooding resulted from the
removal of timber and other cover. Minor erosion occurred for a short time
at the downgrades of the intake and discharge canals until landscaping resulted

in stabilization of the project.

(2) Chemical Effects

Chemical waste discharges during construction are minimal. Blowdown from the
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auxiliary heating boilers, when in service; blowdown of the flash evaporator,
at approximately five times the concentrations of well water; and neutralized
regeneration solutions from the mixed bed polishing demineralizer, comprise the
chemical additions to the environment. These small quaﬁtities of wastes are
discharged to the circulating water discharge canal and diluted with cooling

water flows.

The chemical solutions used for cleaning the auxiliary boilers are hauled by

tank truck to one of the Company's fossil stations for proper disposal.

Cleaning solutions used in cleaning the secondary cycle, composed of alkaline
phosphate solutions and rinse water, will be diverted to a lagoon for storage

and eventual evaporation at which time the lagoon will be back~filled with earth.

Wastes discharged during construction comply with State standards and a permit
has been obtained from the State Water Control Board that covers all the

discharges mentioned (See Appendix G for permits).

Sanitary wastes from the Information Center and from the plant proper have

secondary treatment.

This secondary treatment is provided by septic tanks, the discharge of which
goes to a subterranean sand filter. The effluent of the sand filter goes to
level control tanks, is chlorinated, forwarded to hold-up tanks and is ultimately
released to the circulating water discharge canal where it is immediately diluted

and loses its chemical identity.
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Portable chemical toilets, provided arocund the construction site for use by

construction personnel, pose no problem to water systems.

This combination of systems was designed with the assistance of the Virginia
Department of Health and meets all standards of this Department and the State .

Water Control Board. No effects are anticipated on the natural water systems.

(3) Biological

Overall, little, if any, permanent effect on the fauna and flora of the James

River has been observed as a result of the comstruction of the Surry Power Station.

Several aspects of the construction, however, merit individual consideration in

connection with assessing effects on aquatic flora and fauna.

An "L"-shaped channel, about 150 feet wide by 13 feet deep by 6,450 feet long
has been dredged from the main channel of the river to the area of the intakes
6n the southeast side of the plant. The purpose of this channel is to provide
water access to the station site. This particular project resulted in short-
term siltation -and a semi-permanent disruption of the benthic biota in the area.
Shore and migratory fisﬁ movement patterns were temporarily disrupted resulting
from dredging operations although some species such as caffish were probably
attracted to the area to feed on stirred up benthos. The hydrologic and
physico-chemical characteristics of the river in this area dictate that this
dredged channel will eventually silt in unless it is maiﬁtained. The major

organism displaced was the marsh clam, Rangia cuneata, which is the dominant

benthic species in the area. Haul seine samples for fish taken along the

shore on both sides of the channel show little difference in species composition
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and abundance between the two sides indicating that, in the long run, fish

populations were little affected. No aquatic plants were affected.

Construction of a floating dock, intake structure, and concrete batch plant
at the shore end of the channel resulted in a short-term disruption in the

migrations of shore fish such as the mummichog, Fundulus heteroclitus. However,

now that intake structure construction is complete, the fish population appears

once again to have resumed its previous migratory movement.

A chanmnel dredged for the discharge groin resulted in temporary displacement of

the marsh clam, Rangia cuneata. Since the completion of dredging, however, the

clam has once again occupied a niche at the bottom of the channel.

A discharge groin constructed of granite rock, about 1200 feet long and 11 feet
deep, protrudes into the river. This construction resulted in a temporary
disruption of migratory patterns of shore fish, but since the completion of
construction, fish appear to be moving around the end of the structure again.
One benefit of the structure has been to provide additional surface areas for
the growth of sessile forms which attract zooplankteré, which serve as food

for certain shore zone fish species.

Construction of the station itself has had little effect on the biology of
the James River. Limited localized siltation resulted during construction,

but this has since stabilized.
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b. Human Use Effects

(1) Navigation —- Effects from Placement of Structures, Silting,
Dredging, Etc.

Seven instrumenf towers were placed in strategic locations in the James River to
house instrumentation for recording salinity and temperature. These towers are
of steel pile construction, lighted according to Coast Guard specificatiomns,

and located out of the navigable shipping channels. Since they are easily

seen by day or night, they do not constitute any hazard to navigation in the

area.

Channel markers have been placed at intervals specified by the Coast Guard along
the dredged intake channel, and constitute no more of a hazard to night naviga-
tion than the numerous pound net and gill net stakes that abound in the James

River in this area.

Dredging, and the limited associated siltation, has not resulted in a hazard

to navigation.

The construction of the Surry plant has not produced a volume of traffic on

the navigable channel of the James River sufficient to interfere in any way with
the normal use of that channel by commercial traffic. On occasion heavy equip-
ment has been transported to the Surry site by water, and occasional intermittent

use will likely be made of the channel for similar purposes during the life of
the plant. These infrequent uses of the water body should not disrupt the

normal flow of commercial traffic on the river.
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Aside from the structures mentioned earlier, and the infrequent use to be
made of the James River in transporting heavy equipment to the facility, the
Surry Power Station will have no effect whatever on the navigability of the

James River. The effects mentioned will not be harmful,

(2) Economic —- Effects on Downstream Industrial Uses of Water

There has been no aspect of station construction that has resulted in any

measurable effect on downstream industrial uses of James River water.

(3) Human Consumption -- Quality of Water Supply for Human Use

Since the water of the James River immediately above or below the station is not
used for human consumption, there has been no effect of station construction
on the quality of James River water that could be classed as detrimental for

human consumption.

(4) Recreational -— Effects on Fishing, Boating, Swimming, and
Other Water Sports

Station construction has had no appreciable effect on recreation in the James

River. Commercial fishing pound and gill nets in the area of the discharge
groin appeared to remain productive during the construction in the discharge

groin area.

(5) Esthetics —-— Effects of Discoloration, Odor, and Silting on
Scenic Aspects of the Water Body

The turbidity of the James River is more or less directly dependent on upstream-

water flow: the river runs muddy during periods of high flow, clear during
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periods of low flow. The construction of the station has produced no appreciable
general or enduring discoloratiom, odbr, or siltation. Localized discoloration
and siltation did occur during dredging operations, but these were short-term,

as is the case with any dredging operation. Water around historic areas such

as Jamestown Island and Chippokes Plantation was not effected by station

construction.



189

3. Air Systems Effects

a. Natural Effects

(1) Climatology

There exist no detrimental effects on the natural air systems as a result of

site clearing or construction efforts at Surry Power Station.

(2) Meteorology

During the clearing of the Surry site, some minor changes in the ground level
wind patterns, either in velocity or direction distributions, might be expected

" from the loss of foliage. Due to efforts to minimize the area cleared, the

minor effects, if any, experienced would have been limited to only those
individual areas where clearing operations were actually conducted. There should
be no noticeable meteorological effects outside the Station property boundaries

due to this removal of natural ground-level foliage.

On-site continuous meteorological monitoring instruments record wind speed

and direction patterns and any slight changes in the wind patterns due to the
removal of trees and other ground level growth would be monitored at the instru-
ment sites. These conditions would then be accountéd for in developing gaseous
release procedures. No further meteorological effects resulted from construction,

per se, of the facility.

(3) Air Quality

During the pre-construction site preparation, a limited amount of burning was

conducted to dispose of timber cuttings. All burning was conducted in .accordance
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with applicable air pollution and fire safety regulations; precautions were
taken to ensure that favorable weather conditions prevailed and that accepted
forest management procedures for burning were followed. The adverse air quality
effects on the area-wide airshed from this type of burning were minimized by

the remote nature of the site and by minimizing clearing burning of the site

property.

During the excavation and general construction phases of the project, some

minor adverse air quality effects were expected and experienced. These

effects were limited to an increase in atmospheric dust caused by the movement

of trucks and heavy equipment and the operation of a small batch concrete mixing
facility, and to the introduction of small amounts of gaseous air contaminants
into the atmosphere from the operation of an open burning pit, and from emissions

by mobile sources at the site.

During periods of extended dry weather, on~site mobile construction equipment
and vehicles resulted in small quantities of dust being picked up by the air.
In addition, during the hauling of excavation material to the wildlife preserve,

small amounts of this refuse were blown from truck beds.

Initially, water was sprayed to wet down exposed ground surfaces; later, additives
were substituted to improve dust control. It is felt that increased fugitive

dust loadings from the movement of construction vehicles were essentially confined
to the station property and that any off-site effects were indistinguishable from

normal background level fluctuations.

Some small additions of particulate matter to the airshed would be expected
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during operation of a batch concrete mixing installation on the site. The
dust associated with this installation was limited by the small size of the

operation, and the adverse air quality effects are felt to have been minor

and primarily confined to the site property.

Discarded wooden or other combustible construction materials were often disposed
of in an open burning pit. Use of this pit had the approval of local fire
authorities and was in compliance with applicable open burning ordinances.
Burning was suspended during periods of high forest fire potential. ©No gaseous
air pollutant monitoring programs were initiated in regard to this burning.

Due to the relatively small amounts of material burned and the remote and open
nature of the site, only an insignificant, temporary adverse impact to the

area airshed has been observed.

The internal combustion construction equipment and vehicles on-site emit
typical amounts of combustion by-product pollutants. No control devices or
monitoring programs have been used to limit emissions or to monitor ambient
concentrations of the contaminants. It appears reasonable, however, to assume
that the relatively limited number of mobile sources operating on the site have

only a minor adverse impact on the area air quality.

(4) Biology

Adverse biological effects on plant 1life attributable to a particular gaseous
air pollutant are dependent upon the sensitivity of the individual plant and

the duration and concentration of the pollutant. The organic matter being
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burned during pre-construction site preparation did not produce sufficiently

high concentrations of the detrimental products of combustion to cause acute
short-term plant exposure damage. The burning did not last long enough to

cause the adverse effects on plants due to chronic low level pollutant exposure,
Even had damage to very sensitive species been caused by air pollutants generated
in the burning operations, the impact would have been localized to the area
immediately adjacent to the burning and the effect on the flora beyond the

property boundaries would be virtually undetectable.

There have been no reported or observed adverse effects to the air bio-systems
from air contamination associated with the construction activities on-site.

This lack of evidence of ecological disturbance is consistent with the limited
number and extent of construction practices which-could cause more than a very

localized air-contamination-related biological effect.

b. Human Use Effects

The limited and localized air contamination resulting from site preparation
efforts or subsequent site construction activities at Surry Power Station

has had no effect upon human uses of the local air resources.
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B. Effects From the Facility's Existence

1. Land Systems Effects

a. Natural Effects

(1) Physical/Topological

Of the 840 acres purchased for Surry Power Station, approximately 450 acres
were forest and scrub land. The total transmission line rights-of-way have
displaced approximately 3,540 acres of wooded land out of the 4420 acres
purchased for transmission line purposes. The remaining acreage on the site
has been either landscaped or placed under a forest management program.

The cleared wooded rights-of-way have rapidly revegetated and these "edges"
in the forest are now providing a variety of food for wildlife. The open

rights—of-way are still being farmed as in the past.

No significant erosion problems have occurred or are anticipated from land
clearing or landfill operations. Banks of the intake canal are protected by
a concrete apron to retain the best water quality practicable prior to entry

into the condensers.

The discharge canal upper banks will be earthen, but the bottom and sides will
be concrete-lined to the high water line to preclude scouring and extensive

erosion.

(2) Geological

A full summary of Applicant's foundation design studies is contained in the

record of Section 2.4.7 of the FSAR. Long-term settlement of the major structures
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is not expected to exceed 0.5 inches.

With respect to mineral resources, existence of the station has not precluded
future exploitation of any significant known reserves. SurryACounty is situated
in the Coastal Plain province and is underlain by sedimentary rocks, over which
there is a 1000-foot layer of sand, gravel, marl, and clay. Sand and gravel
occur along the James River and at other localities in the county and have been
utilized in the past for building purposes and for highway construction, and
maintenance. Calcareous marl has been produced near Claremont for use in
agriculture. Clay samples from various localities have been tested and found
potentially suitable for use in the manufacture of face brick, flue tile, porous
ware and earthenware. However, there has been no commercial mineral production
in Surry County to date. There are no commercially developable sand, clay or
gravel deposits at the reactor site and the facility will thus have no

appreciable adverse effect on the limited mineral supply in the Surry area.

(3) Biological

(a) Permanent Obstacles Posed by Roads, Railroad Tracks, Etc.
to Wildlife Use of Land

Although Surry Power Station, including the intake and.discharge canals, stretches
across the width of Hog Island peninsula, it is not considered to be a permanent
obstacle to wildlife migrating to and from the Hog Island Wildlife Preserve.
Animal access to the preserve is retained by road. The station is expected to

have minimal impact on the migration of wildlife.

(b) Effect of Removal of Land Area from Use as Wildlife and
Flora Habitat

While about 453 acres of the Applicant's 840 acre tract has been cleared and
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is no longer available for use by wildlife, the remaining estimated 387 acres has
been placed under a forest management program. Selective cutting and pine tree
seeding have been conducted; these efforts should resul; eventually in a more
suitable habitat for wildlife. The overall effect of removing 453 acres from
wildlife production is thus expected to be negligible in view of the other

hundreds of acres of similar habitat both on and adjacent to the site.

(¢) Effect of Water Level Fluctuation on Terrestrial Wildlife

Results of borings indicate that the coefficient éf permeability of the soil
mass in a horizontal direction is estimated to be several orders of magnitude
greater than that in the vertical direction. Water that does enter the soil
will move laterally to the east, north, or west and discharge into the James
River. With little vertical migration, there are expected to be no water
fluctuations that would adversely effect terfestrial wildlife. Likewise,
construction of the station has caused no effect on water level fluctuations

normally caused by the oscillatory tidal movement in the James Riwver.

b. Human Use Effects

(1) Economic

(a) Regional Effect of Surry Nuclear Plant

Conversations with staff members of the Virginia Division of Planning and
Community Affajrs confirm our belief that the regional effect of the station will
be limited to Surry County and Isle of Wight County. The increases in population
and employment that have occurred during the construction of the station will

be substantially reduced upon completion of construction. These effects are
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summarized below:

Land Use: Surry County has been placed in Regional Planning Disﬁrict
Number 19, which consists of the additional counties of Dinwiddie, Prince George,
Sussex, and Greensville and the cities of Colonial Heights, Emporia, Hopewell,
and Petersburg. Region 19 (Crater District) has had board members appointed'
from each governing body and is presently formulating an overall plan, the first
draft of which was made available in August 1971. Surry County is included in

the preliminary plan which is shown in Figure I.C.1-8,

Tax Base: Applicant will pay approximately one million dollars to
Surry County in annual real and personal property taxes on the plant site and
improvements, based on present tax and assessment rates. This will approximately
double the present tax revenues of that county. The revenues from sale of the
electric power generéted at Surry will also increase substantially the amount of

taxes paid by Applicant to the State and Federal governmments.

(b) Regional Economic Structure

Commercial: The latest available statistics on the retail, wholesale
and service trades in Surry Countyv show only a marginal increase when compared
with previous years.

Volume of Sales - Surry County

No. of Establishments Sales (000)
1963 1967 7% Change 1963 1967 - % Change
Retail 45 37 -17.78 $2,845  $2,846 +0.035
Wholesale 2 3 +50.00 (*) 512 -
Services _12 10 -16.67 87 93 +6.890
Totals 59 50 -15.26 $2,932  $3,451 -

* Not given in source material.
Source: U. S. Department of Commerce, Census of Business, 1967.
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The economy of the county is basically agricultural. The buying pattern of
county residents is to shop in nearby metropolitan areas such as Petersburg,
Hopewell, and the cities bordering Hampton Roads. The Surry station is not

expected to change this pattern.

Industrial: The present limited industrial economy of the county con-
sists of two saw mills and one meat processing plant, which together employ
fewer than 100 workers. According to the Virginia Employment Commission
statistics, wages range from $1.60 to $2.40 per hour. The Surry stétion will
employ approximately 100 persons on a normal basis with an annual payroll
in excess of $800,000 when both units are in operation. Effects on the
present local employment situation are expected to be minimal. A number of
factors would seem to discourage massive industrial expansion in the county.
These include a laék of transportation facilities, the depressed state of
the present economic base, and the large percentége of labor whiﬁh is un-
trained. It should also be noted that Tidewater industrial and govermmental

facilities employ most of the out-migrating workers in the county.

Agricultural: The county has only about 600 persons involved full-time
in agriculture, according to the latest available.statistics. However, the
economy is based on agriculture and Surry County farming operations are among
the more prosperous in the State. Following the national trend, however, the
number of agricultural operations in the county is expected to -decline about
three (3) percent per year during the decade 1970-1980. The Surry station

should have little or no effect on the agricultural sector of the economy.
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(c) Regional Demographic Structure

The population of Surry Copnty declingd'by 5.4 percent to 5,882 from 1980 to
1970. This trend is not expectea_to change appreciably during the next ten
years although population may move up slightly as a result of some in-migration
and nafural increase. Isle of Wight County had an increase of about five (5)
percent between 1960 and 1970 to 17,952 persons. This rise in population is
probably the result of some housing development and in—migration from nearby
metropolitan areas. The Virginia Division of Planning believes that the Surry
station will not affect population appreciably, so tﬁat‘the demand for schools,

local services, and fire and police protection will be only nominally increased.

(2) Land Use

The existence of the Surfy facility will have no effect on the land use plans

within the region, which are discussed in Section I.C.1.b. and Section II.I.B.1l.b.(1l)
above. The general design of the plant is consistent with the regiopal land use

and Appiicant has cooperated with all concerned parties sharing mutual interest

in the preservation of Virginia historical sites prior to and during the‘entire
construction phase. The Applicant will continue to operéte the facility in a

mannef consistent with local plans and policies within the area.

(3) Esthetics and Recreational

(a) Effects on Area Esthetics

The Surry Power Station is located in the heart of colonial America, and
preservation of historic values.ﬁas considered in the location and construction
of the facility. The facility is located in the center of the Hog Island

peninsula on Gravel Neck and is essentially surrounded by over 700 acres of
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forest land. It is remote from any residential areas and from frequently

traveled roads. The plant was located "in shore" and screening timber surrounding
the plant site has also been maintained to the maximum extent possible. Initially
there was concern that the tops of the containment structures would be plainly
visible from Jamestown Island and would ‘thus detract from the beauty of the natural
historic surroundihgs. To avoid this, Applicant designed its containment buildings
so their elevation would be low enough to blend with the adjoining forests and
thus not intrude on the skyline view from the sites across the river. In order

to verify its conclusion, Applicant conducted an experiment prior to construction
by raising a cluster of 10 ft diameter weather ballons to the height of the
finished contaimment building. Photographs were then taken at various locations,
as shown in the Figure II.I.B.1-1. These experiments have been verified by more
recent photographs of the actual structures. Considerfng that finished contaimment
structures will be a natural gray in color and that the profile of the facility

is relatiﬁely low, its visual impact when viewed from the surroundipg.areas

and historical sites will be insignificant.

(b) Effects on Cultural and Historical Landmarks

The Applicant has cooperated with all concerned parties sharing mutual interest
in the preservation of Virginia historical.sites prior to and during the entire
construction phase. On one occasion, the Applicant supplied the manpower needed
to excavate what was believed to be the ruins of -a colonial périod church in

a wooded area near the facility. This exploration was to no avail and there

are no known archaeological or historical sites worthy of preservation or

additional study which will be dffected by the construction or operation of
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the Surry Power Station. The general opinion of acceptance of the facility in
the area has been summed up in a letter from the Director of the Thomas Rolfe
Branch of the Association for the Preservation é&f Virginia Antiquities,

Mrs. George L. Mumford, attached in Appendix G-24a.

The Applicant has also designed and constructed the entire power facility in
an effort to minimize any adverse esthetic effects on national landmarks.
The Surry station is finished in a blue-green color and its relatively low
profile is shielded from Colonial Williamsburg and Jamestown Island by trees

and vegetation that surround the Hog Island peninsula.

Chippokes Plantation is in the area adjacent to the power facility. The Advisory
Council on Historical Preservation stated in their letter dated April 13, 1970 that
"....the probable effect upon the Chippokes Plantation cannot be judged to be
sufficiently adverse to warrant Council comment." Attached in Appendix G~19
is a copy of the letter from Mr. Robert Garvey, Jr., Executive Secretary of

the Advisory Council on Historical Preservation to the Division of Reactor

Licensing.

(c) Effects on Recreation

As in all the Tidewater counties, hunting and fishing provide good recreational
activities. Many deer and some wild turkey are found in Surry County and Hog
Island Waterfowl Refuge is the winter home of Canadian geese and ﬁany varieties
of duck. Although the waterfowl may not be hunted on the Island or within 1,000
yards of its shore, geese and duck seeking refuge on the Islgnd spread out and

feed on nearby farms and streams to provide excellent waterfowl shooting.
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Surry County 1s just across the James River from Jamestown Island, the site

of the first permanent English settlement in America. The settlement of Surry
started shortly after the settlement of Jamestown; severdl old houses built in
the 17th century still stand and attract visitors duriné "Historic Garden Week'
and the "Annual Autumn Pilgrimage'. Among them is the Rolfe-Warren House built
on land given in 1614 by Chief Powhatan to John Rolfe on the occasion of his
marriage to Pocahontas, daughter of Powhatan. Near this is the site of Fort
Smith built in 1609 by Captain John Smith. Not far from Scotland Wharf Ferry
is Pleasant Point, said to be the third oldest house in Virginia, and nearby
stand three of its original dependencies, the spring house, smokehouse, and one

of the kitchens. Another place of interest is '"Bacon's Castle".

The attached Figure IT.I.B.1-2, prepared by the Division of Water Resources of
Virginia Deaprtment of Conservation and Economic Development, lists only two
exiéting recreation areas of major importance in the James River Basin near
the Surry facility. These are Hog Island Wildlife Management Area (#41) and
Chippokes State Park (#25). It is felt that both of these locations will
benefit directly or indirectly bylthe location of the power facility as

explained below.

As mentioned earlier, the Applicant and the Virginia State Game and Inland
Fisheries Commission have mutually agreed on a program to stabilize the reservoir
food supply by constructing and improving the dikes surrounding the Hog Island
Game Management Area. It is hoped that by providing a better winter home for
migratory fowl, this area will attract more tourists and nature lovers, while

also providing an excellent hunting environment.

Chippokes Plantation, the only State Park on the James River, was opened recently
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by the Division of Parks. It is felt that visitation to Chippokes will be
significantly increased due to close proximity of the Surry Information Center.
The Applicant has canvassed a number of the 170,000 visitors to the Surry
Information Center and found that their visitation alsc included a tour of the
Chippokes Plantation. Therefore, it is felt that the net effect of the Surry
Power Station on the recreation areas and facilities will be to the advantage

and enhancement of the entire area.

(4) Emergency Plan

The Surry Power Station Emergency Plan has been submitted to the Atomic Energy
Commission as an appendix to the Final Safety Analysis Report. The fundamental
objective of this plan is to ensure protection of the health and safety of

station personnel and the general public in the event of an emergency situation

at the facility. The plan provides the necessary éuidelines for station personnel
to follow during emergency situations and is sufficiently flexible to be adapted
to all emergency situations. Detailed informétion related to responsibility,
duties, training, emergency equipment, exposures, reports, liability, and

notification are among some of the major areas covered in the plan.

The Emergency Plan is supplemented by an outline of Emergency Procedures and the
Emergency Operating Procedures. The Emergency Procedures provide definite and
detailed guidelines for credible postulated emergencies. The full spectrum of
postulated, credible emergencies, ranging from a minor accident effécting only
the station and not involving radioactive materials, to an accident resulting

in the release of radiocactive materials, is addressed. The Emergency Operating

Procedures provide detailed step-by-step procedures for manipulation of plant
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controls and equipment to minimize the consequences of specific accidents and

to place the reactor plant in a safe condition after an accident.

In the formulation of emergency plans, the Applicant has consulted with those
off-site agencies, both governmental and private, whose assistance may be required
during an emergency. Among the off-site agencies who may render aid during an

emergency are:

(1) AEC Compliance Office
(2) AEC Radiation Emergency Team
(3) Virginia Health Department, Bureau of Radiological Health
(4) Civil Defense
(5) Medical College of Virginia
(6) Surry and Smithfield Resgue Squads
(7) Surry and Smithfield Fire Departhents
(8) Surry County Sheriff
(9) Virginia State Police
(10) State Department of Game and Inland Fisheries

(11) State Forestry Department

Large scale off-site evacuation is not required, even in the highly unlikely
event of a Design Basis Accident.* Because of the subatmospheric design

of the Surry Power Station's containment structures, outleakage of radioactive

* The Design Basis Accident, a hypothetical event postulated in accordance
with the requirements of 10 CFR 100 to include the most severe accident effects
credible, provides the basis for the design of the safety systems of the facility.
This accident, and the systems for coping with it, are discussed in detail in
the Surry Power Station Final Safety Analysis Report, Docket Nos. 50-280 and
50-281, Section 14.5.
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material and the formation of a radioactive plume will be términated within a
maximum of forty minutes after the Design Basis Accident. This design feature
reduces the calculated off-site radiation doses resulting from the postulated
accident and eliminates the need for off-site personnel evécuation. Neverthe-
less, in accord with regulatory requirements, Applicant's Emergency Plan,
therefore, is designed to assess the potential effects of any releases, and to
permit selected evacuation of Low Population Zone segments, if it appears that
individuals, be remaining within those areas, could receive a significant whole

body dose.

As is stated in the Emergency Plan, the Virginia Health Department, Bureau of

Radiological Health, would have the prime responsibility for handling off-site

radiation emergencies by supplying trained manpower to coordinate the response
of all other agencies, and by furnishing basic monitoring equipment. Any
evacuation that would be initiated would be an érderly, planned evacuation and
would be similar to evacuations conducted in anticipation of floods, with the
exception that measures would be employed to limit, as practicablé, the spread
" of contamination. The number of off-site persons to be evacuated would be
dependent upon the distribution of population and of contamination. The 1966
off-site population distribution within five miles of the station is shown in
Figure II.I,B.1~3. As can be ascertained from the figure, the 1966 population
within the Low Populatioﬁ Zone was 121. The population of this area should

not increase significantly during the lifetime of the stationm.

If on~site evacuation were to be ordered, personnel would assemble in assigned
locations, accountability would be established and maintained, and necessary

personnel radiation monitoring and decontamination would be performed as
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practicable. Normally, evacuees would proceed in their automobiles to a

Remote Assembly Area, at the intersec;ions of Highway Routes 650 and 617.
(Figure II.I.B.1-4). Evacuees would remain at the Remote Assembly Area to await
further instructions and monitoring if required. Any individuals requiring
hospital treatment would be transported to the Medical College of Virginia in
Richmond, by the local rescue squads. Training off-site personnel in the caring

for, and transporting of, contaminated patients has been conducted.

The number of individuals that would have to be evacuated from the station would
depend on the type of accident and the number of individuals at the site.

. The staff of the station will be approximately 135 people. During the completion
of construction of Surry Unit No. 2, there will also be construction personnel
on-site. After additional monitoring, if required, at the Remote Assembly Area,
the majority of the evacuees can return toltheip homes. No temporary shelters

or other measures would be required for these individuals.

(5) Effect of Project on Unique, Rare, or Irreplaceable Land Forms
or Land Uses

(a) Scenic Vistas

Surry Power Station has been designed to minimize enviromnmental impact on scenic
vistas. The reactor con;ainment structures, for example, have been lowered into
the ground so that they will blend in with the tree line when viewed from across
the river. Instead of one large vent stack, numerous small vent pipes located
én the containment dome were installed to also reduce the impact. Furthermore,
the turbine buildings have been painted blue-green so that their appearance
will not be unpleasing when viewed from a distance. Long-boom cranes will

have only-a temporary adverse effect on scenic vistas, since they will be

s
removed when construction is complete.
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(b) Open Spaces

Existence of the Surry Power Station has no appreciable effect on open spaces.

(¢) Geologic Formations

The existence of Surry Power Station has no effect on the Miocene outcroppings
which are considered unique, rare, and irreplaceable. Subterranean Miocene
layers were removed during excavation for the reactor containments and were
reused for building dikes on the Hog Island Wildlife Preserve and resulted in

no effect on existing outcroppings.

(d) Other Unique Natural Environments

Construction of Surry Power Station has had a significant effect on the Hog

Island Wildlife Preserve. This effect, howevér, is, on balance, beneficial

since -excavation soil has been used to build dikes and roadways on the preserve

to create stabilized ponds suitable for waterfowl. There have been no effects

on the pocosins or swamps in the area. Without the upgrading as a result of station

construction, the preserve could not have been stabilized until the year 2000

according to State employees.

(e) Sites, Buildings, or Other Structures of Historical and/or
Cultural Significance

Despite the number of sites and buildings of historical and/or cultural significance
surrounding the site, existence of the station will have no adverse effeét on these
areas. In fact, a recent poll revealed that a significant number of the approx-
imately 170,000 visitors to the Surry Information Center also visit Chippokes

Plantation State Park. Although the primary attraction is undetermined, it is
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clear that some of the tourists who visited Chippokes Plantation State Park

would not have done so if the Information Center at Surry Power Station had

not also been nearby.
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2. Water Systems Effects

a. Natural Effects

(1) Physical Effects on Current, Water Body Shape, Tidal Behavior,
Etc., from Permanent Physical Structures, Fill, Etc.

Existence of the intake channel and related structures will have no adverse

effect on current, water body shape, or tidal behavior of the James River.

Existence of the discharge groin will cause localized eddies in the current of
the water from its physical presence. These eddies, however, will be small in
relation to the size of the river, which is about 3 miles wide at this point.

" The eddies will also aid in mixing as the tide flows by the groin. There will

be no effects on water body shape or tidal behavior in the James River.

(2) Silting, Layering, Euthrophication, Thermal Stratification

No effect in any of these categories will.occur from the existence of either

intake, discharge, or instrument tower structures.

(3) Biological

(a) Effects on Figh, Other Biota, and Plants from Physical
Phenomena Outlined Above

There will be no adverse effects noted from the physical phenomena outlined
above due to the existence of either intake, discharge, or instrument tower

structures on the flora and fauna in the aquatic environment.

(b) Effects on Water Birds from Physical Phenomena

The effects of the existence of intake, discharge, or instrument tower structures
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on water birds, either migratory or resident, should be negligible.

(c) Effects on Amphibians and Water-Dependent Mammals

No permanent adverse effects have been observed on amphibians and water-dependent
mammals from the existence of either intake, discharge, or instrument tower
structures. The discharge canal, however, was constructed partially through

a small natural valley and swamp which resulted in the displacement of a

small, though undetermined number of amphibians.

b. Human Use Effects

(1) Navigation Obstructions from Physical Structures in Water

The seven instrument towers in the James River pose no obstruction to navigation.
They are out of the main shipping lanes and are lighted according to Coast Guard
specifications. The channel markers for the intake channel might possibly pose
a hazard to small boats at night but no more so than the hugdreds of other
unlighted obstructions such as fish net stakes already in the water. The
discharge groin, although well.away from shipping channels and lighted on the

end, could conceivably pose a hazard to small boats at night.

(2) Effects on Downstream Uses

There will be no effects from the existence of the station that would preclude

present or anticipated future uses of the downstream waters of the James River.

(3) Recreation -- Swimming, Boating, and Fishing

The existence of the physical structures of the station will have no adverse
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effect on swimming, boating, or fishing in the James River except as listed

previously.

(4) Esthetic Effects

(a) Appearance of the Shoreline

As stated previously, the Surry Power Station has been designed to blend in with
the natural background wherever possible and is judged to have no adverse effect

on the appearance of the shoreline.

(b) Discoloration, Excessive Algae Growth, Odors in Water

The existence of the station will have no effect on the discoloration of the

water, excessive algae growth, or odors in the water of the James River.

(c) Effects on Historical Sites

Effects of the site on historical sites in the region have been entirely discussed

in section II.I.B.1l.b.(3) above.

(5) Effect of Project on Unique, Rare, or Irreplaceable Water
Systems Environments

The existence of the project will have no adverse effect on unique, rare, or

irreplaceable water system environments.
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3. Ailr Systems

a. Natural Effects

(1) Climatology

No effects exist on the regional climatology as a result of the existence of

Surry Power Stationm.

(2) Meteorology

The physical presence of the completed Surry Station would be expected to cause
minor localized modification, if any, of the surface level wind flow. To
-Incorporate the effect of any disturbance that the station presence could cause
in the dilution capability of the atmosphere at the point of disturbance, a
building wake factor has been incorporated into the calculations of atmospheric

dilution capability.

b. Human Effects

The presence of Surry Power Station will have no effect on human uses of the

site alr systems, and will present no hazards to normal aircraft flight patterns.
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C. Plant Operation Effects

1. Uranium Mining, Procéssingl:Transportation, and Ultimate Disposal

In the following section the environmental impéct of the entire nuclear fuel
cycle will be discussed. Emphasis will be placed on those aspects of the fuel
cycle which are peculiar to Surry Power Station itself, Thus, transportation of
new fuel to the station and spent fuel and radiocactive wastes from the station
will be discussed in more specific detail than uranium mining or spent fuel

reprocessing, which may provide services for a number of different reactors.

An additional restriction on the specificity of discussion of several phases
of the fuel cycle stems frbm the‘}éct that (a)nno single vendor suﬁplies all
of the product or service in question or (b) no contract has beén let for its
provision to Surry.. In addition, such contracts as have been let are all of

much shorter duration than the plant life. Hence, any discussion of the

environmental impact of a current supplier may not apply to his successor.*

a. Fuel Exploration and Extraction

(1) Mining and MilMing .

The nature of the current Surry nuclear fuel contract does not require.Applicant
to procure uranium in the form of U308 (yellowcake). The present contract permits
purchase of finished fuel assemblies. Since Applicant has not established any

U30g procurement contracts, the environmental impact of uranium mining and milling

*Several of the current Surry suppliers had not submitted an environmental
impact report prior to the preparation of this document. Hence, in these areas,
the discussion of environmental impacts is based on the information contained in
Environmental Reports filed by other firms in the same area. Such information,
while considered to be accurate and generally representative of solutions reached
by competent firms in the particular area, perforce, cannot attain the same level
of specific accuracy as would information gained from the firm actually supplying
Surry. :
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will be discussed in an overall industry context rather than one limited to a

specific supplier's impact.

(a) Mining

When the search for uranium began in earnest in the late 1940's, there were many
"lone wolf" prospectors in small mining ventures. Today, uranium mining and

milling has developed into a mature industry.

The bulk of the ore deposits in the United Sﬁatés occur in two western regions.
One is the Colorado plateau which encompasses parts of Utah, Colorado, Arizona,
and New Mexico; the other is central Wyoming. There are also some uranium
deposits in Texas, South Dakota, and Washington. The average uranium content

of these deposits is currently about four pounds of U308 per ton of ore.1*

Two methods of mining (open-pit and underground) are used to extract the ore
from the ground. Open-pit mining is usually selected when the ore is located
close to the surface. Overburden femoval is necessary to permit access to the
ore. The waste overburden is normally stored close to the pit site. Thevsize
of the open-pit area is determined by the formation of the ore body. 1In general,
uranium deposits are concentrated in small ore bodies compared to those of other
mineral deposits. One such open-mine area at the Humblé Highland mine is not

expected to exceed 120 acres.2

In general, ore bodies are located below the water table, which necessitates
removal or lowering of the water level in order to operate equipment in the mine.

The traditional method for lowering the water table is to allow the water to drain

*The numbered footnotes are shown following section II.I.C.Ll.
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into the pit and collect at a low point sump. From the sump water is pumped

out of the pit. The water present in the pit walls reduces their strength,
making necessary relatively flat pit slopes and large stripping requirements.
Another method of dewatering 1s the use of a ring of wélls located around the
periphery éf the mine. With proper placement, these wells can cause a localized

depression in the water table and a drier mine.

The actual mining of the ore body is usually accomplished by large earth shovels.

The ore is loaded into trucks and hauled to storage areas at the mill site.

The second method of mining, underground, is selected when the ore body lies
deep beneath the surface and the cost of removing the waste material to expose
the ore as in open-pit mining would be extremely high. The ore bodies are
outlined by undefground longhole drilling and the holes probed to determine the
location of ore. Vertical holes (shafts) are sunk to the ore-bearing formationms.
From each shaft, various levels or tunnels are driven horizoqtally outward. These
levels are located beneath the ore bodies in order to utilize gravity for ore
handling and for drainage of groﬁnd water. Tﬁe ground water flows from the
levels to the shaft and down to a collecting sump at the bottom of the shaft.

The water is then pumped through a vertical piﬁe to the surface. Raises for

ore passes and manway accesses are driven vertically from the levels to the ore
bodies. The ore is drilled, blasted and removed by mechanical slushers to

the raises, from which it is pulled out of chutes at the bottom of the raises
into ore car trains. The trains move the ore to the shaft where it is hoisted

to the surface for subsequent transportation to the ore storage site at the

mill site.
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Because of the radiation hazard in the mine, fresh air must be forced into the
mine, normally through one of the shafts; used air is uasually returned to the

surface through a second shaft.

Waste material in the mine is handled the same as the ore except, that it is dumped

onto a waste storage pile and not processed in the mill.

(b) Milling

The milling process involves placing the uranium contained in the ore into
solution, concentrating the uranium, and converting it into a salable form.
The process consists of preparation of the ore, leaching, concentration, pack-

aging, and handling of waste products.

In general, mill designs are based on some aVerage ore concentration character-
istic. Blending ore from various parts of the mine is required to maintain
average characteristics. The blended ore is crushed to reduce’ the particulate
size. This 1s necessary for two reasons: (1) exposure of substantially all

of the uranium mineralization to the leaching agent is necessary for maximum
recovery, and (2) the ore particles must be fine enough so that they can be pumped

through pipes and process equipment without settling out and clogging the system.

The crushed ore is mixed with water and ground in rod mills to form a mud slurry.
The slurry is fed into a leaching process where the uranium minerals are dissolved
from the bulk of the valueless material. There are two leaching processes which

can be used: (1) acid leach, with the use of sulfuric acid and sodium chlorate;
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and (2) alkaline leach, with the use of a carbonate solution.

The recovery of uranium from the leach solution is accomplished in four sequen-
tial steps. The first involves the separation of the dissolved uranium from the
insoluble waste matgrial or tailing; the seéond is the concentration of uranium
by extraction from the leach solution; the third is the precipitation of the
uranium from solution as yellowcake; and the final step involves drying and
packaging the yellowcake product. The standard shipping container for yellowcake

is a 55-gallon drum.

The tailings from the milling process are pumped to a tailing pond for permanent

storage.

(2) Environmental Impact

(a) Land Systems

(i) Mining

Both open-pit and underground mining will temporarily limit the use of the land
in the vicinity of operations. 1In general, current uranium mining operatiomns
are performed in remote areas where the land has little value for other commercial

uses.

The overburden and waste storage areas around the mine can create erosion problems
and esthetic effects if not properly managed. This problem is more severe in
open-pit than in underground mining. Steps have been taken within the industry

to minimize these effects. Revegetation has been used on the disturbed land

to reduce erosion, and the shape and size of the storage piles can be controlled

to blend into the surroundings.
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It should be mentioned that the problems discussed above are typical of all

open~pit mining; however, the'environmental impact of waste displacement in
open-pit uranium mining is less severe than it is, for instance, in open-pit
coal mining. The open-pit area in uranium mining is usually in the range of
hundreds.of acres as compared to the thousands of acres required for open—pit
coal mining. The total amount of earth displaced in open-pit uranium mining
is less, by about a factor of ten, than that displaced in open-pit coal

mining.

After mining operations are completed, the land can be returned to normal use.
Open pits can be refilled with the overburden and shafts to the underground -

mines can be closed off with concrete caps.

(ii) Milling

The esthetic effects of the mill facilities will be minimal since they are
normally located in remote areas near the uranium mines. After operations are

closed down, these facilities can be removed to permit normal use of the land.

The major impact on the land will be caused by the. tailings impoundment.afea.
After operations are terminate&, the tailings pile must be stabilized to prevent
"wind and water erosion. The present method of tailings pile stabilization is
accomplished by backfilling the whole pile surface and reﬁegetating the area.
Becauée of the residual radiocactivity in the tailings from radiﬁm and the
remaining uranium, access to this area must be prohibited until the radiation .
levels have decreased to a value that has been determined as Being safe for the
general public. Access 1s normally controlled by posting signs and fencing off

the area.
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(b) Water Systems

(1) Mining

The pumping of water for mine dewatering will lower the water table in the
immediate area. This effect on the ground water is exptected to be only
'temporéry, and the aquifer in the immediate area is expected to refill to or.

near its original level when operations cease.

The sediment content of the water being pumped from the ming may be very'high.
If this is the case, the water will be discharged‘to the tailing pond, treated
"and used in the milling process, or treated and discharged to.local_streams,'

Before discharging to the local streams, the water will be monitored to ensure

that the radioactive level meets pertinent local and federal regulations.

(ii) Milling

The water requirements for the milling process will tend to suppress the local
water table. The Humble mill is designed to require about 500Agéllons ﬁer minute.
Some of this requirement can be fﬁlfilled by the water from tﬁe mine dewatering
operation. The additional water must be supplied from local wells or possible

recycling of the water from the tailings pond.

Contamination of ground water can occur if spills from the milling processes
are not contained. In general, buildings are designed to contain spills with

overflows being drained to the tailings ponds.

The design and location of the tailings storage site is extremely critical because

of potential contamination of local ground water. The tailings pond is designed

3
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to: (1) serve as a collection point for all of the liquid and solid wastes
generated in the milling process, (2) permit the evaporation of most of the

contained water, and (3) serve as a permanent receptacle for the residual eolids.

Because of the radioactive content of the tailings effluent (the milling process
only removes 15% of the radioactivity present in the untreated ore4) and its

5 and 9.5 for alkaline leaching6), it must be

pH level (2 for acid leaching
impounded. Seepage of the tailings solution into the ground water can be
ptfevented by proper construction of the tailing basin. Sampling wells are used
by the milling industry to detect any excess seepage. If contamination is dis-
covered which could be harmful to the environment, additional wells can be

constructed to permit recycling of the contaminated ground water to the tailing

pond.

(c) Air Systems
‘ (i) Mining

In the open-pit mining operations, the only impact on air quality would come

from duét discharges pruvduced by wind erosion of the disturbed soil and by
eguipment movement in and around the mine. Revegetation of the disturbed soil
will greatly surpress dust originated from wind erosion. Where there is much
mechanical agitation of the surface such as on haul roads, dust can be controlled

i

with water sprinkling to reduce any potential health hazard to employees.

For underground mining, dust discharges are not so severe as in open-pit mining
simply because the disturbed surface area is not so great. The most severe impact

on the air environment is caused by airborne radiation in the mines. The new
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mine safety regulation effective July 1, 1971, limits exposure for mines to
4 working level months (WLM).* To meet this requirement, large volumes of fresh
air must be forced down into the mines. The exhaust air does contain some air-
I'4
borne radiation; however, the high velocity at discharge will cause good dispersion.

.Radiation detection equipment will be located around the site to ensure that

radiation concentrations are not harmful to the public or mining employees.

(ii) Milling

Dust can be generated in the milling process by (1) dust from ore crushing
operations, (2) dust from tailing ponds, and (3) dust from yellowcake. The

use of dust collectors and wet grinding equipment can help reduce much of this

dust. Humble presented evidence in its Environmental Report showing that discharges
from the dust collector systems would not eipose the public to harmful radiation
doses.’! The radioactivity in the tailing solution is principally due to

dissolved thorium-230 and radium-226. Since the tailings pile is primarily
underwater, there is very little possibility that this radioactivity will

become airborne. 1In the event that solid tailings material should become

exposed, these areas can be covered to stabilize the exposed part of the pile.

The milling industry uses frequent air sampling techniques to detect any potentially

hazardous condition prior to its becoming harmful to the public and employees.

#The working level (WL) was defined by Dr. Paul C. Tompkins at the 1967
Hearings as: ''...the working level (WL), a unit which is any combination of
radon daughters in 1 liter of air that will result in the emission of 1.3x10
Mev. of potential alpha energy. This concentration, in turn is equivalent to the
radon daughters at radioactive equilibrium with 100 pCi. (10710 curies) of radon
-222 in 1 liter of air....Exposure to radon daughters over a period of time may
be expressed in terms of cumulative working level months (WLM). Inhalation of air
containing a radon daughter concentration of 1 WL for 170 working hours (4 1/4 - 40
hour work weeks) results in an exposure of 1 WLM." Radiation Exposure of Uranium
Miners, Hearings Before the Joint Committee on Atomic Energy on Radiation Exposure of
Uranium Miners, Congress of the United States, Ninetieth Congress First Session,
(1967), Part 1, p. 20.
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(d) Irreversible and Irretrievable Commitments of Resources

The removal of the uranium from the ground is the largest irreversible and
irretrievable commitment of a natural resource resulting from the mining and
milling operations. The uranium will eventually be utilized as fuel to generate
energy in the electric power industry. This uranium will replace fossil fuel.
It should be mentioned that fossil fuels such as coal and oil have other indus-
trial uses besides generating energy. This is not yet so for uranium. The

only present peaceful use for uranium is in the generation of energy.

b. Fuel Processing

(1) U30g Conversion

As in mining and milling, Applicant has not yet been required to contract for

the conversion of U,O8 to UF The discussion in this section will thus be

3 6°

generic rather than limited to any specific vendor.

(a) Background

There are a number of chemical techniques which can be used to accomplish
yellowcake (U308) refining and conversion, but only two have been developed to
a point where they have proved useful as large-scale economic industrial
processes. One is a wet process used by Kerr-McGee and the other is a dry
process used by Allied Chemical. Both processes produce uranium hexafluoride
meeting United States Atomic Energy Commission specifications at about the
same overall efficiency and cost; both processes guarantee a yield of 99.5%.
They differ primarily in the method used to separate the uranium from the

impurities present in the concentrate.
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In the wet process, the impure yellowcake is dissolved in nitric acid (HNOB) in
digester tanks. The acid solution from the digesters is contacted in a series

of pumper-decanters, where, within a 30% solution of tributyl phosphate (TBP) in
hexane, the uranium is preferentially transferred from the aqueous to the immiscible
organic phase. The aqueous phase, containing the impurities and trace amounts of
uranium, is sent to waste disposal. The uranium-bearing organic phase, after

a wash cycle to remove residual impurities or entrained aqueous phase, 1is
recontaéted in pulse columus under conditions where the uranium is transferred

to an aqueous phase as highly pure uranyl nitrate.

The purified uranyl nitrate solution is concentrated by evaporation and the
uranyl nitrate hexahydrate (UNH) thus formed is denitrated to orange oxide (UO3)
by heating. The UO5 from the denitrators is pulverized and treated with hydrogen
made from cracked ammonia and reduced to brown oxide (U02) in a fluid bed. The
U0, is then converted to uranium tetrafluoride (UF4), commonly known as green
salt, with anhydrous hydrofluoric acid (AHF) in a two-stage fluid bed. The

UF, is converted in a flame-type reactor by reaction with elemental fluorine
generated by electrolysis of molten KF-HF. Excess F, is used to assure complete
conversion to UF6' The gaseous UF product is condensed in cold traps from

which it is loaded into cylinders for shipment to gaseous diffusion plants.

In the dry process, impure yellowcake is treated directly with hydrogen, produced
by cracking ammonia, in a solid-gas contacting fluid bed to produce impure
uranium dioxide (UO,). This impure UO, is contacted with anhydrous hydrofluoric

acid (AHF) in a second fluid bed to produce impure uranium tetrafluoride (UF,).
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The primary purification steps take place in the course of the con;ersion of UF,
to UF6’ which is accomplished by treating the uranium tetrafluoride with elemental
fluorine. Here, UF, is mixed with the diluent calcium fluoride (Can) and
fluorinated in a fluid bed reactor. The elements which form ﬁon-volatile fluoride
remain with the diluent which is removed from thé‘reactor. The UFg and other
volatile fluorides such as molybdenum and vanadium fluorides, together with the

excess F,, leave the reactor and are routed through coolers and filters to cold

2’

traps where the volatile fluorides are condensed.

The Uéé, which contains only the volatile fluoride impurities after being
condensed in the cold traps, is finally purified by a two-stage fractional

_ distillation process in large bubble-cap distillation columns. The purified
UF, from this operation is transferred tb cylinders for shipment to the gaseous

di