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JERSEY CENTRAL POWER & LIGHT COMPANY

AMENDMENT NO. 1
TO
OYSTER CREEK NUCLEAR GENERATING STATION

ENVIRONMENTAL REPORT

SEPTEMBER 1972

INSTRUCTIONS:

1. Remove pages xi through xx from the Environmental Report and
insert Amendment 1 pages xi through xxi.

Insert entire Section 11.0 from Amendment 1 into Environmental
Report.



1.0

INTRODUCTION
1.1 PURPOSE

The Jersey Central Power & Light Company (JC) has constructed
and is operat.ing under a provisional license the nuclear electric gener-
ating station known as "Oyster Creek Nuclear Generating Statfon." JC,
along with Pennsylvania Electric Company (Penelec), Metropolitén Edison
Company, (Met-Ed), and New Jersey Power and Light Company (NJP&L) are
operating subsidiary companies of Genefal Public Utilities Corporation (GPU); |
together with another subsidiary company, the GPU Service Corporation (GPUSC),
they comprise the GPU Systém. The generating station, owned by JC, is located
near Barnegat Bay on a 1,416 acre site in Lacey and Ocean Townships .in
Ocean County, New Jersey. The coordinates for the site are 39° 48" 44"” |
by 74° 12' 24" W. The plant itself is located on that portion which lies
between U.S. Higﬁway 9.on the east, the Garden State Parkway on the west,
the South Branch of Forked River on the north, and Oyster Creek on the
south. Physiographically, it is located in the pine barrens of New Jersey,
60 highway-miles south of Newark, 35 miles north of Atlantic City, about
9 miles south of Toms River, and about 60 miles east of Philadelphia,

Pennsylvania.

The Oyster Creek facility contains a single boiling water reactor
(BWR), turbogenerator, and accessory equipment with an expected ultimate

electrical capability of 640 MW net. The once-through method of cooling

1.1-1 .



is used to remove waste heat from the condensers. Water is taken from
Barnegat Bay b§ way of the South Branch of Forked River and a dredge'd

canal, After 'passing through the condensers the cooling water is discharged
" into a dredgeld canal flqwing into Oyster Creek, which eventually returns

it to Barnegat Bay.

JC received an amendment to Provisional Operation License (DPR-16)
from the Atomic Energy Commission (AEC) August 1, 1969 which éuthorized
operation at 1600 MWt. The start-up program and one year operating experience
verified the conservatism of the deéign parameters and consequently .the
license was amended on December 2, 1970 to permit operation at 1690 MWwt.
Subsequently, the license was again amende& on Nov.ember.S, 1971 to pemrmit

operation to full power of 1930 MWt.

This Environmental Report has been prepared and submitted in
accordance with the AEC's "'Interim Statement of Genéral Policy and Procedure;
'Impleméntation of the National Envi_fonmental Policy Act of 1969 ,."'10 CFR Part
Appendix D. The repdr.t is being submitted in conjunction with_én ap.plication

for a Full Term Operating License.

" This report includes desc.riptions of the plant and its surrounding
environment, environmental effects of plant operation and accidents, unavoid-
able adverse effects of plant construction and operation, alternatives to
construction and operation, resources committed in plant construction and
operat_ion, and environmental approvals and cbnsultations. The environmental

anélysis submitted in this report leads to the following conclusions:

1.1-2

50;



1)

2)

3)

4)

The Oyster Creek Nuclear Generating Station will not
have any significant adverse effect on the environment.

To the extent that the project has any adverse environmental
impact, JC has exerted and will continue to exert its best
efforts to minimize that impact.

Any unavoidable adverse environmental impact is outweighed
by the social and environmental benefits that will be .
afforded by the availability of electric power from the
project. :

The Oyster Creek Nuclear Generating Station has the least

adverse environmental impact of the available modes of
generating the energy required.
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1.2 ENVIRONMENTAL POLICY STATEMENT

JC, as a member of the community and a user of natural resources,
is deeply concerned with the conservation.and improvement of the environment.
The Company seeks to meet the electrical power requirements of its customers
as economically as possible, consistent with intelligent use of the environ-
ment,.and with due consideration not only for present power needs but also

for the requirements of future generations.
JC intends to do its part to satisfy projected needs; to maintain

clean and healthy surroundings; and to support héalth, education, welfare,

cultural and recreational pursuits; and economic opportunity.
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1.3 NEED FOR LOCATING POWER PLANT AT THE SiTE

The power needs which have been mét by the existing Oyster
Creek Project Qill be discussed in relation to the present generating
capacity of the GPU System. The relationship of Oyster Creek to the
power supply situafion of the Pennsylvania-New Jersey-Maryland Inter-
connection (PJM) at the intended in-service date, and subs.equently to

the present time, is also presented. .

The requirement for additional generating capacity in the
area of Oyster Creek is discussed. Major power uses are identified to
the extent pos.s'ible-. The economic and othef consequences of the actual.
delay in its construction are discussed as an evidence of the need for

this project.

1.3.1 General Public Utilities System

The GPU System 1s planned and operated on a fully integrated
basis; and since generating capacity and related transmission are planned
to meet System needs,. the need for Oyster Creek should be examined in
relation to GPU System requirements and costs, as well as those of its
ownex;, JC. Figure 1.3-1 is a map of the service areas and transmission
J.ines of the GPU System and of the principal transmission lines of its
neighbors. Oyster Creek Nuclear Station is shown on the lower right

(southeastern) corner of the GPU service area.
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The GPU System extends from Lake Erie in Pennsylvania to the
Atlantic Coast of New Jersey. This extent ﬁas greatly influenced the
development of generating plants for the System. It has heretofore been
economic to install large mine-mouth, steam-electric plants in west-central
Pennsylvania, in excess of local GPU requirements for power, and to transmit
this excess to _east.ern Pennsylvania and New Jersey. The development of this
west—-to-east pattern began in the eérly 50's with a single 230-kv trans—
_ missi'on line and a single 115—k§ line, since supplemented with additional
230-kv and 345-kv lines. In the mid-60's most of the companies in PJM,
including the GPU companies, joined in the further development of mine-
mouth generation, which was connected to the eastern load centers by 500-kv
: transmission. JC shares in the ownership of Keystoﬁe Station, the first

of three recent mine-mouth stations in PJM.

The availability of low cost coal has therefore resulted in a
concentration of relatively modern generation in the Penelec terfitqry, in
the general vicinit& of Johnstown, Indiana and Clearfield. All of tﬁe
recent GPU generation has not, however, been installed in the western part -
of the System, for consideration of both economy and reiiability'requires
that substantial amounts of capacity be located close to eastern load centers.
As long as this need for local supplies was met with steam—electric generation
and associated transmission, requirements for condenser cooling water dictated
that the plants be located on the Susqﬁehanna, Schuylkill, or Delaware Rivers

or on tidewater in New Jersey. Subsequent to the construction of Oyster Creek,
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the GPU System has installed a number of combustion. tu.rbines primarily for
capacity or peak load period which, because of minimum water requirements,
~can be located either to save transmission, or to meet local area requirements,
or to take .advéntage of favorable fuei deliveries. Existing GPU generating

stations are noted in Table 1.3-1.

1.3.2 : Penn;sylvania—Nev'd Jersey-Maryland Interconnections

The GPU System is part of the Pennsylvania-New Jersey-Maryland
Interconnection (PJM) (*). There is a high degree of coordination in the
planning of generating capacity among the member companies of PJM, as
witnessed by the mine-mouth geﬁeratioﬁ and 500-kv transmission diséussed
.above. Other jointly owned generation and transmission projects, involving

from two to four of the member companies, have been and are being developed.

Coordination in PMJ goes far beyond planning, for operation is
-carried out essentially without reference to ownership of facilities by
individual companies. There is an overall economic dispatch of energy

generation within PJM and a free flow of interchange power among the member

(*) The PJM Pool consists of the following electric utility systems: Public
Service Electric and Gas Company, Philadelphia Electric Company, Atlantic
"City Electric Company, Delmarva Power & Light Company, Pennsylvania Power
& Light Company, UGI Corporation, Baltimore Gas and Electric Company,
‘Jersey Central Power & Light Company, Metropolitan Edison Company, New
Jersey Power & Light Company, Pennsylvania Electric Company and Potomac
Electric Power Company, The pool serves a population of about 20 million
in a 48,000 square mile area including three quarters of Pennsylvania,
almost all of New Jersey, more than half of Maryland, all of Delaware
and the District of Columbia, and a small part of Virginia. The Pool
operates under a written agreement which provides for planning and
operating the bulk power supply of each company as an integral part .
of the total PJM System and for operation as a single control area.
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Table 1. 3-1.

GPU System Installed Capacity as of December 31, 1971,

Coél or 0il Fired

Net Capability,
Mw

Summer Winter

Shawville
Homer City
Front St.
Seward
Warren
Saxton
Williamsburg
Portland
Crawford
Titus.
Eyler
Gilbert
Werner
Sayreville
Keystone
Conemaugh

Subtotal

610 . 636
550 550
122 118

© 212 222
80 80
48 49
36 38
409 410
108 116
234 240
54 57
124 128
105 112
340 356
273 273
280 280
3,585 3,665

Nuclear

Oyster Creek

Hydro

4 Plants

Pumped Storage

Yards Creek
Seneca

Diesel
S Plants

Comb, Turbines

Net Capability,
Mw

Summer Winter

Gilbert

Glen Gardner

7 Plants
Subtotal

Total GPU

Customer Owned

TOTAL

600 625

56 62

165 165
7% 76
17 17

92 132

168 216
225 268
1,399 1,561
4,98 5,226
2% 25
5,008 5,251
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companies. Interchange is also scheduled by PJM with four meighboring
areas. Furthermore, the coordinated operation of the PJM area is such

that a deficiency of.capacity in any one cbmpany_is met By purchases from
others, to the extent excess is availabie} If the PJM group as a whole

is deficient and is unable to obtain sufficient hélp from other areas,

all member-companiés share in the voltage'reducﬁion, load curtaiimént,

or other measures necessary to maiﬂtain servicer Although the Oyster Creek
plant represented only a small fraction (about two percent as of 1969) of
the total PJM installed capacity, the dglay from 1967 to 1969 in operation
of this unit contfibuted to the need for voltage reductions and other

emergency measures that were required during this period.

1.3.3 System Peak Load and Installed Capacity

The actual and projectéd powér demands of the GPU System éré
shown in Figure 1.3-2, the projected demands being those forecast at about
‘the time é decision was made to proceed with Oyster Creek. It is evident.
that actual loads have exceeded those estimated since 1964 and fhat the

forecast need for Oyster Creek capacity has been confirmed by experience.

Figure 1.3-3 shows the GPU.forecast capacity obligations, in-
cluding reserve and planned capacity.additions from 1964 to 1968. Major
generating station additions are identified, but planned purchases are
omitted in this diagram. Figure 1.3-4 is a similar diagram, but based on
actual loads and actual capacity additions, including firm purchases, for

1964 to 1969, the extension being necessary to show the delay operation of
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In the industrial classification, the larger classifications in order of

usage are:

Percent of Revenues
From Industrial Customers

Primary Metal Industries _ 17.4
Machinery, including Electrical . 13.9
Paper and Allied Products 8.8
Stone, Clay and Glass Products 7.6
Chemical and Allied Products o 6.7
Others (6 percent or less) 45.6
100.00
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1.4 INVESTIGATORS

The principal investigators participating in the preparation of
this report, and their particular areas of expertise are listed as follows:

Philip Sherlock- - = _ Principal-in-Charge and

Project Director (Dames & Moore)
.Gerald'A. Place - Project Manager and o
_ * Agronmomist. © ' . '~ (Dames & Moore)
Stanley Kozlowski = -.. : Meteér_dl_ogis-_t. L (Dames & Moore)
Chafiés W. Proctor, Jr. - -Aquatic -.Di‘olc.i'gi.st-v- (Dames & Moore)
Alan L. Koechlein o Térr'esc;r.ial Bio.lt;g.:.t.st (Dames & Moore)
Robert C. Erickson - Aquatic ﬁiologist (Dames & Moore)
Fredrick B. Lobbin - Nuclear Engineer (Southern Nuclear

Engineering Company)

Eric Geiger . - Radiochemist . (Eberline Ins ti'ument_

Companyﬂ)
John Pratt - Demographer (ﬁamea & Moore)
Bernard Archer - Geologist (Dames & Moore)
Gerald M. Budlong - Geographer ~ (Dames & Moore)
Leopold M. Page - Hydrologist (Dames & Moore)
Nancy W. -W_alls _— Biologiét (Georgia Tgch Universit:

Resumes of the foregoing individuals are presented in Appendix A.
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Oyster Creek. The capaci_ty obligations for GPU are here based on summer
peak loads, which 1is the present base for planning within PJM. Although
GPU has a winter peak, forecast reserve margins are lower in .the summer
than in winter, because of increased generéting efficiency during cold
weather. GPU capacity obligations are shdwn for 10 percent 'resérves,

which is the contraé_:tual requirement in PJM. However, since August l4, 1969

- a 20 percent reserve has been used as the basis of PJM planning in order to

meet reliability requirements. This reserve level for planning has been

(*)

endorsed by regulatory authorities™ . Both Figures 1.3-3 and 1.3-4 show

: graphically the need for the Oyster Creek capacity, as well as other units

installed by GPU in recent years. With all these additions, including
Oyster Creek, GPU did not meet its reserve obligation in 1969 (or even in o

1970 and 1971).

The need for Oyster Creek.capacity and output is also demonstrated

by the following facts:

1. Since the beginning of operation in 1at_:__e_].969, the plant
.has been operated at the maximum level of output permitted
by its license and by its physical condition. Inm 1970, the
net generation of Oyster Creek was 3454 x 106kwh, and in 1971,
3825 x 106 ‘kwh. This output reﬁresented 48 percent and 47 per-

cent of the total power produced in JC and 15 percent and 16

percent of the total produced by GPU in these two years.

(*) The Federal Power Commission in its Summary Report on 1971 Summer

. Electric Load Supply Outlook (May 6, 1971) stated "Average reserve
margins of about 20 percent of expected peak load demands generally
are considered necessary to compensate for forced outages, required
maintenance, uncertainties in load forecasting, and other reasonable
contingencies," The Public Utility Commissions of the PJM member
states have established the 20 percent reserve capacity as an objective.
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Operation of Oyster Creek was delayed from the fall of

1967 to December 1969, and this delay adversely affected

installed capacity reserves, as shown by the following
comparisoné for GPU and PJM summer peak conditions, with

and without Oyster Creek in service.

7 GPU Reserves % PJM Reserves
1968 1969 1968 1969
Without Oyster
Creek (actual) -16.0 -19.2 5.4 2.4
With Oyster Creek - 1.0 - 5.5 7.9 4.6

The low levels of reserves were caused by delays in other
units in PJM as weli as by delay in Oyster Creek. If

Oyster Creek had been in service,.many of the occasions for
voltage reduction in PJM, calls for emergency assistance

from other areas, etc. would not have been ;equired (the peaks
on which the. PJM reserves are based are adjusted fof cur-

tailment of PJM load effective at the time of peak).

The delay in operation of Oyster Creek required GPU and PIM
to operate other capacity more extensively; and.since this
was necessarily the older and less efficient fossil-fired

generation, the result was a substantial discharge of various

pollutants to the atmosphere and a greatly increased cost of

fuel consumed. These increased costs were not passed on to

customers, because of the absence in those years of automatic
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rate adjustments based on fuel costs and the absence of
regulatory decisions resulting in rate changes for the

GPU companies.

1.3.4 Local Area Need for the Oyster Creek Capacity

Although generating capacity is not matched exactly with deménds
to each geographic area, feliability and stability of the System cannot be
‘maintained if the mismatch is too great. Consequently, there was a need
for capacity in the coastal area of New Jersey to balance the mine-mouth
genération that had been and was concurrently being installed in western

Pennsylvania.

Demands for power are, of coursé, not uniformly distributed
throughout the System; and if demands are to be related to sources of
supply, it is necessary to measure these demands over some geographic
area. For this purpose, the GPU System has been divided into the four
areas, which can be described by reference to the map, Figure 1.3-1,
These areas are:

1. All of Penelec (the division of this large area

into smaller segments is not .required' here) .

2. Met-Ed, except the Eastern Division along

the.Delaware River.

3. Northwest New Jersey, comprising parts of Met-Ed

and the two companies in New Jersey.
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4., Coastal portion of JC area, consisting of the Bay,

Coast and Southern Divisions.

Oystér Creek is in area 4; Eut for planning purposes (pafticularly
as of the early 1960's) areas 3 and 4 were considered as a single area.
Consequently, the néed for Oyster Creek is examined, Figure 1.3-5, in re-
lation to the power demands of areas 3 and 4 combined as well as of area
_4 élone. In this diagram, capacity obligations are shown in two ways:

(1) forecast demands plus 10 percent reserve (PJM contractual requirement),
and (2) actual demands plus 10 percent reserve. Since the time period

(1964 to 1969) discussed here, PJM has accepted, ﬁased on reliability studieé,
a 20 percent reserve for planning purposes. The 10 bercent reserve is used
here since it was applicable during the period discussed. - The capacities
évailable to meet tﬁe demands during this period are shown in-servicg'as
-of.the actual date, rather than the planned date of commercial operatién. :
That Oyéter Creek was needed, even before its actual operation, is méde

evident by the excess of obligations over the installed capacities prior to 1969.

1.3.5 Users of Power

The energy sales of the GPU System in 1970, by major classifi-

cations, were as follows:

Million kwh Percent of Total

Residential 7,314 32.8

Commercial 4,392 19.7

Industrial 9,363 “41.9
Street Lighting and

Public Authorities 309 ' 1.4

Sales for Resale 942 4,2

Total 22,320 100.0
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2.0

THE SITE
2.1 LOCATION OF PLANT

An aerial view of the 1,416 acfe site which is owned by JC .
is givén in Figure 2.1-1. The site is located in the coastal pine barrens
of New Jersey é,bout nine miles south of Toms River. U.S. Highway 9 divides
the property, with 755 acres lying west of the Highway and 661 acres.l}?ing
to the east. The Oyster Creek Station is located approximately 1,400 feet
wgst of the Highway. The western portion of the site is bounded on the
north and south by undeveloped land, on thé west by the Gafden State Park-
way and on the east by U.S. Highway 9. The eastern half of the site has. _
residential devel.opments éﬁ its north and south boundaries. These residential

developments have both land and water access easements.

The Central Railroad of New Jersey and U.S. Highway 9 provide the
onj.y access routes to the site by land. Water access to the site can be
obtained via the. Intracoastal Waterway which runs through Barmegat Bay.

Hence barges and boats can approach the plant as close as the U.S. Highway 9

bridge by way of the South Branch of Forked River and Oyster Creek.
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2.2 HUMAN ACTIVITIES IN THE ENVIRONS

2.2.1 Population
2.2.1.1 General

This portion of the report prgsents results of a population study
based on 1970 information for the area within a 50-mile radius of the site.
The sources used in compiling this information include the U .S, Bureau of
the Census (Ref. 2.2-1 through 6), various county planning c ommission ré-
ports (Ref. 2.2-7), and numerous maps (Ref. 2.2-8 through 10) and aerial

photographs (Ref. 2.2-11) of the site and surrounding area.
2.2.1.2 Present Population

The Oyster Creek Nuclear Generating Station is located in the
fastest growing county in New Jersey. Ocean County's population rose more
‘than 92 percent from 1960 to 1970, and over 91 perceht the previous decade.

The State population rose less than 19 percent between 1960 and 1970.

A resort area, the eastern coast of the State, is déns’ely popu-
1atéd Witil an additional influx between June and Septémber. This seasonal
increment is concentrated on the barrier Beaches, and on the mainland within
five miles of the Bay. The a.rea immediately west of this five mile strip

is sparsely populated pine barrens.

Present population distributions and demsities within ten miles

of the site are shown in Figures 2.2-1 through 2.2-4. Due to the concentration
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of population bordering Barnegat_: Bay, the 1970 resident population figures
are based on house counts detemined'from 1968 aerial photographs, recent
topographic maps, and information from local housing development agencies.
A factor of pefsons per housing unit was derived from eacﬁ township's 1976
census population and its total house count. This factor was then applied
to the homes 1ocatéd in each segment of .the distribution wheel to yield

the resident popﬁlation. This method best encompasseé the uneven population

distribution within the site vicinity.

The seasonal population figures are Based on county estimates
of summer residents as shown in Table 2.2-1. This additional popu.lation.
was added to the toﬁal .resident population iocated within the fivé nile
seasonal strip. The persons per housing unit factor was derived using
the seasonal population,. and the procédui‘é ‘to determine distribution _waé

repeated.

-Densities shown in Figure 2.2—3. and 2.2-4 are based on land

area only.

Resident population distributions and densities for thé outlying
areas up to 50 miles from the site are shoﬁn in Figures 2.2-5 through
2.2-8.. ’fhey are based on 1970 census data for the population of minor civil
divisions (cities or towmships). Tﬁg 'populatién was assumed to be uniformly i

distributed within each city or township.
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To determine the population distribution for each sector within
the 50 mile radius, the percentage of each township within the sector was

noted. This percentage was applied to the township population to derive

" the number of bersons living in the sector. The procedure was repeated

until all land area witﬁin a sector had a correspondihg population. . The

total of these figﬁres yielded the 1970'resident' populétion.

The seasonal distribution was determined in the same manner,
using the additional population shown in Table 2.2-1. Again it was assumed

that the additions would occ'ur within five miles of the ‘Atlantic Coast.

Fort Dix, the ,neérestcon_nnu'nity with a resident population of
over 25,000 is approximate_ly 28 miles WNW of the site. Tenmile_s north of
the site, the Toms River area, including the communities of Tomé .River,
South Toms River, Beachwood, Pine Beach, Ocean Gate, Island Heights,' and
Gilfqrd Pgrk, has a combined resident population of 23,554 (Ref. 2.2-1).
The seasonal popuiation influx in this area would bring the total aggregate
popu_lation to a level'greéter than 25,000,. qualifying it as a "concentfated

population center" during the summer months.

Public marinas are the chief recreational facilities in the

immediate site area. They are the main source of a daily transient popu-—

lation in the area and are clustered in the natural inlets and man-made

harbors facing Barnegat Bay, a large sheltered body of water that attracts

boats for pleasure and fishing activities. The estimated public mooring

capacity of each inlet or harBdr'with:ln five miles of the site is shown
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on Table 2.2-2. The Atlantic Intracoastal Waterway follows a channel

in Barnegat Bay approximately two and one-~half miles east of the site.

'_l‘hefé are a number of public beaches on the shores of Barnegat
Bay.- The major ones are located on the Atlantic Ocean side of the barrier
bar forming ;he e.as.tern boundary of the Bay. Island Beach State Park is
lécated on the barrier directly across from the site, six miles to the

east. A total of 540,175 persons visited the park during 1971. On

July 4, 1971, one of the park's most active days, attendance was 7,549,
Barnegat Light State Park, located 6n a'barrier'bar éomé six miles southeast
of the site', recorded 100,039 visitors during 1970. (Personal communications

with the New Jersey State Parks Office.) -

Industrial activities within ten miles of the site, along with
the' number of employees engaged at each location are shown on Table 2.2-3.

(Ref. 2.2-12).

The location and daily attendance of all schools within ten

miles of the sité are given in Table 2.2-4 (Ref. 2.2-13).

Community Memorial Hospital, at Toms River, ten miles north of
the site, is presently the only hospital within a ten mile radius of the
site. The hospital has a 240-bed capacity and a staff of 580. .As a result
of recent population expansion, a hospital_ is being constructed in Mana-
hawkin, ten miles south. Due fbr completion in 1972, it will be.a satellite

hosj:ital under the direction of the Burlington County Hospital.
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Table 2.2-2. Public Marina Facilities Within Five Miles
of the Plant Site. ' '

From the Site . Approximate

Location ' Distance  Direction Boat Mooxing
(Miles) . Capacity
Oyster Creek - 3/4 .~ ESE o _ 450
Forked River | S 11/2 - NE | ' 455
Ffesh Creek 11/2 SE | . 60
Waretown Harbor - 11/2 SSE ' ' 56
South Harbor 2 . ssE 130
. Liberty Harbor 2 1/4 SSE ' 70
Barnegat Beach 2 1/4 _ SSE 80
Double Creek 4 1/2 : s 160
Cedar Créek 412 N 165

* Capacities estimated from aerial photographs.
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Table 2.2-3. Industrial Locations Within Ten Miles
' of the Plant Site.

Community Distance Direction Number
From The From Name of Company Industry " of
Site(Mi.) The Site : Emp loyees

Barnegat 4 South  Research Products Corp. Dental Supplies 10
' Weatherproof Aluminum Inc. Storm Windows 6

Bayville 7 NNE Berkeley Machine Shop, Inc. Machine Shop 12
: Denzer-Schafer X-Ray Co.,Inc. Silver Recovery 9

New Jersey Pulverizing Co. Sand Products 66

Rainbow Sportswear Corp.- Sportswear 10

Woodland Manufacturing Co. Wrought Iron 30

Pine Beach 8 North  Castle Woodcraft ' Kitchen Cabinets 8
Toms River 8 North Best Block of Toms River Concrete Blocks 15
9 North Observer Couiler-Sun Newspaper 80

Trilco Terminal : Build ing Materials 37

10 North Acme Cabinet Corp. Cabinets 77

Delta Lumber Co., Inc. Lumber 15

Fischer's Machine Works Machinists : 6

Glover, H. Clay Co., Inc. Pet Shop 21

Marban Construction Co. ©  Partition Walls 6

Towne Fabrics, Inc. Fabrics 23

Quality Aluminum Products (®. Aluminum Products 10

Reardon Company Paints : 22

Rochelle Novelty Co. Shoe Bags 10

Toms River Boat Works Ship Construction 20

Toms River Chemical Corp. Dyes 1400

Source: 1971 New Jersey State Industrial Directory
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Table 2.2-4, ‘Schools Within Ten Miles of the Plant Site.

Distance . Direction Daily
(Miles) From School Name Attendance
The Site

Waretown 1% SSE Waretown Elementary 1238
Forked River 2 NNE Forked River School 356
Lanoka Harbor 3% NNE Lanoka Harbor School 399
Bafnegat 4 s Barnegat Elementary 161
Bayville 7 N Central Regional High School 2139
Bayville 8 ~ NNE Bayville School 671
: : Clara B, Worth 630
Island Heights 9 NNE Island Heights - 165
Ocean Gate 9 NNE Ocean Gate Elementary 159
Pine Beach 9 N Pine_Beach 670
Seaside Park 9% NE Seaside Park Elementary 137
Manahawkin . 9% SSwW Southern Regional High 1330
' ' ' Southern Regional Middle 763
Stafford Elementary 594

Toms River 10 N Toms River High School North 2099
' : o ' ' Toms River High School South 1786
Intermediate 2332

"East Dover - : 1329

Hooper Avenue Elementary 1327

North Dover 634

Toms River Elementary 876

Cedar Grove Elementary 1184

- Walnut Street Elementary 1392

Washington Street ' 557

-West Dover 620
Source: Public School Directory of Ocean County, New Jersey 1971-1972



The low population zone surrounding the gite has a radius of
approximately three-quarters of a mile. There are no nursing homes, mental

institutions, prisons or military bases within this zone.
2.2,1.3 Future Population

The projected future population distributions and densities for
the };ear 2010 are shown on Figure 2.2-1 through 2.2-8. The projections ‘were
based on individual county planning board predigtiéns. The predictions
varied in scope from a county-wide basis in some cases tc the township
level in others. The maximum prediction year varied from the year 1980 to

| the year 2020.

The Planning Board figures were plotted with 1970 census data
and extrapolated to 2010. Where township pfojections were available., the
_fu_ture population was read directly. If data were avai_lable only on county
or c.:.ounty éub-division level, then a percentage growth factor was derived
'f_rom t:.h.e graphed cﬁfve and applied to each township's 19_7_0 census population.
Thé 'distriBution procedure used in determining.the 1970 sectc;r population

was repeated.

The projections of seasonal population for 2010 fluctuate in the

same proportion as the 1970 resident and seasonal figures.

A large portion of the projected growth within Ocean County is

due to an incease in senior citizens and metropolitan growth. Retirement
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villages are becoming more popular. For example, 31,000 elderly people
moved to the county between 1960 and 1970. With impfovements in rapid
transit, the suburbs of both New York City and Philadelphia can be expected

to grow toward Ocean County.

2.2.1.4 Conclusions

.The Oyster Creek Generating Station in central Oéean County is
in . an area of rapid populat:.ion_ growth., By 2010 the population within a
ten mile radius will triple. The area surrounding Barnegat Bay will become
more densely populated, with residential and logal commercial developmen.t

in the pine barrens to the west.

Figure 2.2-9 illustrates the accumulative 1970 res.ident and
seasonal population within any given distance up to 50 milés from the
generating station. Curves representing similar data developed for othe_r
representative.nuclear power genefating facilities are shown for comparison
with the Oyster Creek siﬁe. Figure 2.2-10 represents the 2010 resident -
'a.nd:s.-:.eason'al population within any distance up to 50 miles from the. sife.
éomp’arison is'_r'made with projected population developed for other representative
.fa.cili..ti_es. The results show the residential and seasonal populations within
ten miles of the site are similar to those nuclear facilities. However, the
populationé between 10 and 50 miles from the plant are lower in'comparison
with the other sites. This has occurred because there is a great deal of
underdeveloped land west of the plant an& .the Atlantic Ocean lies east of

the plant..
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2.2.2 Land Use

2.2.2.1 Within Plant Environs -

Most of the area within a 60-mile radius of the plant is. covered
with vegetation common to the pine barrens of New Jersey. Approximately
70'pe1_'cent of the l;and is forest, vacant, or far;m land with little industrial
development. Heavy industrial development is present, frorﬁ 40 to 60 nmiles
from the pl.gmt,_near the metrdpolit_an areas of New York and Philadelphia.
Table 2.2-5 summarizes the land use in thqse counties fal'ling within a
60-mile radius of the plant. Two nuclear generating facilities, Forked
River and Newbold Island, have been proposed for construction within a
50-mile radius of the Oyster Creek Plant. Tﬁe Forked River facilit'y will
be located approximately 3,400 feet west of the Oyster Creek plant and the

Newbold Island facility will be located 39 miles NW.

Ocean County covers 641 square miles of land and 113 square miles
of water. The resort industry, based largely on water recreation, is the
largest business in Ocean County with the annual income estimated at over

$700 million.

Ocean County's industrial base ié small, but diversified. Boat
build:;.ng and marine equipment maﬂufacturing were once the dominant industrial
activities, but today, industrial activity also includes chélﬁical manufac turing,
mining of ilmenite (a ‘titanium ore found in sand), quarrying of industrial
sands, garment manufacturing, food processing and concrete production. These
indﬁstries have not been affected by constructiﬁn and operation of the Oyster
Creek plant.
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Table 2.2-5. Land Use

t1-¢°¢

County
Atlantic Co., N.J.
Burlington Co., N.J.
Camden Co., N.J.
Mercer Co., N.J.

Middlesex Co., N.J.

" Monmouth Co., N.J.

Ocean Co., N.J.

Bucks Co., Pa.

Philadelphia Co., Pa.

Richmond Co., N.Y.
Somerset Co., N.J.

Gloucester Co., N.J.

Union Co., N.J.

Cape May Co., N.J.

Hudson Co., N.J.

Cumberland Co., N.J.

Salem Co., N.J.

Montgomery Co., Pa.

-Area
Within Public ' Residential

Total Area 60 Miles Forest Farm Industry Lands Roads Railroads and Other

Sq. Miles Sq. Miles % - Z Z Z 2 4
565.55 565.55 60.6 - 12.7 0.1 10.7 4.1 0.2 11.6
819.3 .819.3  26.5  35.2 0.3 23.6 3.1 0.2 11.1
222.16 222.16 34.1  13.2 1.9 4.3 7.9 0.8 27.3
226.00 226.00 5.5  43.6 2.2 4.3 6.0 0.7 37.7
308.79 308.79 24.1  21.7 6.9 6.0 7.0 1.4 32.9
477.01 477.01 19.1  34.6 0.4 6.4 -5.1 0.4 34.0
641.00 641.00 59.0 6.9 Nil 15.2 4.6 0.2 14.1
616. 64 274.18  28.3  47.8  &-—-mm—em- 23.9 >
129.0 129.0  Nil N{1 &--—-—mmmm 1002 > |

57.0 57.0 9.0 15.0 2.5 10.0 6.0 '.o.s 57.6

305.10 '215.94 15.6  42.6 5.0 6.2 8.3 0.9 21.4
328.60 300.48 29.2  36.5 0.3 9.8 7.1 0.6 16.5

£ 103.39 68.96 Nil 2,2 €mmmmmee——e 97.8 >
265.34 166.23 62.0  12.5 Nil 10.8 4.5 0.2 10.0

44.10 4,97 N1 Bl y S— 100% >

502.40 274.94  26.4  37.5 0.5  20.8 3.2 0.2 11.4
343.02 83.05 31.6  50.5  €----m-eom—  17.9 >
491,08 112.12 19.88 37.6  €emmmmmmemr 42.7 >



./

Table 2,2- 5.

€T -C°¢

(Cont'd.)

Area
Within Public Residential
- Total Area - 60 Miles Forest Farm . Industry Lands Roads Railroads and Other

County Sq. Miles Sq. Miles % - % Z 4 Z 4 )4

Delaware Co., Pa. 184.43 8.13 7.95 17.3 & 74.8 >
Hunterdon Co., N.J. 437.00 113.30 30.3 47.3 €& 22.4 >
Nassau Co., N.Y. 289.0 9.0 & 100% >
Kings Co., N.Y. 81,05 48.50 © Ni1 = Nil € 1002 >
Queens Co., N.Y. 118.6 9.50 Nil Nil & 100Z >

* Only a composite percentage is given for those columns spanned by an arrow.



The Toms River Chemical Corporation (a division of Cincinnati
Chemical Corporation) is located at Toms River and is the largest industrial

employer in the county. The plant employs over 1,400 persons (Ref. 2.2-12).

Land use near fhe plént is devoted primarily to summer, permanent,
and .retirement: residential subdivisions. .Development hés been concentrated
in the shoreline areas of Barnegat Bay thus far, but must be expected to
gr_ow'inland because of the .limited supply of waterfront property and lower

land prices inland.

A portion of the land of the Fort Dix mi._litaljy reservation and
Lakehurst Naval Air Station occupy about 23,000 acres, or about six percent
~of the ﬁotal land area of Ocean County. These ﬁases in Ocean County are
: sit\.xa_ted 1n Plumsted, Jackson and Manchester Townships in.the northwestern

part of the county (Ref. 2.2-14).

State owned public recreational fish and game lands account for
over 42,000 acres, or about ten percent of the total land area of the
county, The federal government, too, has located three wildlife refuges

in the county which utilize over 70,000 acres.

Transportation networics in Ocean County consist of surface roads,
a railroad and nine airports. The main siu‘face arteries are. aligned north-
soutﬁ and include the Garden State Parkway and U.S. Highway 9. | A network
of state, ';:ourity, and local roads also criss—cross the county.. The railroad

serving the area is the Central Railroad of New Jersey, but it only provides
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freight service. The airports include two military, one coumty and six

private strips within 25 miles o'f_ the plant (see Section 2.2 .4).

Results. in Tables 2.2-6, 2.2-7 and 2.2-8 (Ref. '2.2-16) give
the distribution of farms and agricultural'prOduction (crops .and .livestock) s
by townships, in Ocean County within a ten mile radius of the plant Tota.ls.
for Plumsted Township (Ocean County). which 1is not 1ocated within ten miles
of the plant and Ocean County were included to show that agriculture is of

little importance in the vicinity of the plant.

The .1970 New Jersey Agricult.ur-al Census.(Ref. 2.2—155 shows that
 Ocean Coqnty (250 poultry farms) is rated fifth in New Jersey egg production,
primarily in Plumsted and Union Toﬁships. In 1970, the.ZSO'poult'ry farms
in Ocean County produced 7_;12_3,000 dozen chicken eggs valued at ..'approximately
$3.06 million whélesale. Union Township is the only township in the county
that produces eggs and this is only.two percent of the total chicken laying

population in Ocean County.

The annual income from milk préduction in Ocean.County was $112,000
(Ref. 2.2-15), however, there is no dairy ﬁroduction within ten. miles of the
plant. Plumsted Township is the largeét milk producer in the county with 135
cows. Other townships in the county that produce milk are Jackson Township
with 29 dairy cows, located 21 miles NNW of the plant, Little Egg Harbor
Township with three dairy cows, _locatled 17 miles SSW, and Brick Township

with one cow, located 17.5 miles north of the plant.

2.2-15



9T-2°2

Table 2,2-6. Distribution of Agricultural Land Within a Ten Mile Radius of
the:pyster.Creek Nuclear Generating Station.. '

** " Totals for Plumsted Township are included to give a comparison between the township in Ocean
County that has the greatest agricultural program to those townships within 10 miles of the plant,

*%% Totals for Ocean County are also included for comparative purposes,

Waste
All Average  Average Acres of And
No. of - Farm Farm Acres Cropland Pasture Woodland Wetland Irrigated

Township * Farms Acres Acres "Cropped Pastures Acres Acres Acres Acres
Berkeley 2 64 32 16 0 0 39 6 12
Lacey : 4 _ 656 164.1 120 200 202 32 100 0
Union 9 315 35.0 198 7 33 62 4 12
Plums ted** 27 3,778  139.9 1,859 80 237 519 117 615

. %%k ’ . : .
Ocean County 159 10,731 69.7 4,625 - 383 771 3,390 319 824
* Ocean Township is included within the ten-mile radius, but data were not included in Ref. 2,2-16
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Table 2.2-7. Crop Acreage Within a Ten Mile Radius of the Oyster Creek Nuclear Generating Station.

- Corn Fresh Other
Township#* Alfalfa Soybeans Blueberries Sweet Cranberries Nursery Tomatoes  Crops#**
Berkeley 0 0 0 0 0 0 0 0
Lacey | 100 5 0 0 0 0 1 17
Union 0 0 4 1 0 40 4 135
Plumsted#* 0 317 2 195 60 0o 54 876
Ocean co_uni:y** 201 357 45 : 293 _ 481 51 105 1,367

*%*Note:

See footnotes (*), (**) and (***) in Table 2.2-6.

Apples, asparagué (fresh and canhouse), barley, lima beans,

‘snap beans, broccoli, cabbage, cantaloupe, carrots, celery,

chicory, clover, corn (gain, silage), cucumbers, eggplant,
endive, escarole, flowers, horseradish, lettuce, oats, okra,
onions, peaches, peas, peppers, white potatoes, sweetl potatoes,
pumpkins, sod (cultivated), spinach, squash, strawberries,
tomatoes (canhouse), turnips, watermelon, wheat are not grown
commercially in Berkeley, Lacey, Ocean and Union Townships

and therefore aren't listed in this Table even though they
are listed in the agriculture report. .These crops are not

the "Other Crops'" category.
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Téble 2.2-8. Number of Livestock Within a Ten Mile Radius of the Oyster Creek Nuclear Generating Station.

Horses
] Fur : and Layers
Township* Beef Dairy Ducks  Animals Geese Ponies Poultry Rabbits
Berkeley 0 0 0 0 0 0 0 0
Lacey 0 0 0 0 0 1 0] 1
Union 2 0 10 12 10 24 5,000 0
Plumsted - 40 135 0 0 0 66 43,000 0
Ocean County 99 - 168 108 69 22 468 206,000 87

* See footnotes (#), (**) and (***) in Table 2.2-6



Dover Township, 12 miles north of the plant, has the largest
concentration of goats in the county, with 11 and Lakewood Township, 18

miles north of the plant, has eight goats.

There are also ten beehives, located 12 miles north of the plant.

This is the only known location of beehives in Ocean County (Ref. 2.2-16).
2.2.2.2  Within Plant Site

Land _usé patterns within the plant site fall into either of two
broad classifications: some land has been altered. or de've.lol.)ed by x;xan fo;
his use, .fand the remainder of thé 'sité has been lefﬁ in its il_atufal_ state.
Location a;ld acreage of the land devoted to each of these uses are shown
in Figure 2.2-11. Land deireloped by man includes that occupied by ﬁhe
generating station and grounds, tﬁe swi.tch yard, tr;'msmissio'n righ't—o.f-way,
several spoil areas, clgared land, the transportatién right-of-way, and |
areas designated for industrial or recreational land use, residences, and
farm structures. Natural areas are identified as forested or wooded land,
salt water marsh, white cedar swamps, and land previously used for pasture

- and cultivation.

Developed Land

There were 352 acres of land within the plant site utilized during
construction of the plant and transmission right-of-way: 288 acres of spoil

and cleared area; 33.5 acres of right-of-way for railroads and transmission
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lines; 22 acres occupied by the generating plant and switch yafd; and 8.5

acres set aside for an emergency fire pond on Oyster Creek,

- Some of these areas have multiple uses but were only counted
once herein. For example, some spoil and cleared areas also exist in the .

transmission right-bf-way .

The spoil within the plant site was deposited during dredging
the South Branch of Forked River -and Oyster Creek. The cleaxred areas
include the transmission right-of-way, areas adjacent to U.S. Highway 9,

and the Garden State Parkway.

Appro#irﬁately a 33 acre area near the Garden State Parkway was
cieéred of.'vegetation by the former owner before JC acquired the land_.'___'
Vegetation is slowly bei_n_g reestablished in all of these areas. Regrowth
.rénges_.from very sparse areas to areas with thick ground cover and_ some
. trees, such as white .cedar. Soil_ in t‘nése areas is sandy and relatively

inferi:ile, therefore, reg_rowth of vegetation has been slow.

Surface routes in the vicinity of the plaﬁt includes a railroad,
two highwéys, service roads, and farm access roads. One road lgoes' to the
emergency fire system pond on Oyster Creek and another service road serves
the transmission corridor. Also, several dirt and paired roads within the
site serve as access roads to the pasture, cultivated land, anci forested
areas. About nine acres of land are devoted to roads within the site.

No industries or recreational facilities were displaced by the plant. In
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1964 the Lacey Township governing body zoned the land commercial that

is bounded on the north by the Middle Fork of Forked River, on the east
by US Highway 9, on the south by Oyster Creek, and on the west by the
~Garden State Parkway. The Oyster Creek Nucleér Generating Station is the

only industry that has located on the connner'cially zoned area.
Two families reside on the JC land between the Bay and Highway 9..
One family lives in a tenant house and the other lives in a well landscaped

farm which includes a house and several adjoining farm buildings.

Natural Areas

Wooded and forested areas consist of pitch pine and some mixed
ha.rdwoods. | The largest of these areas within the site is lbted wes.t
of the lplant, but there are also sma]'.i'er scattered stands to the east.
~ The forests provid.e wildlife habitat, control erosion, and partially screen
.the plant and transmission lines from the Garden State Parkway and U.S.

Highway 9.

There are 218 acres of marshlands on the site which a#re habitats
for terrestrial and aquatic life. In addition to the marshlands, 358 acres

of white cedar swamp adjoin the streams.

'T_he land had originally consisted of pine \regetation and fresh
and salt water marshes. The pine and mixed hardwood were cleared east of

U.S. Highway 9 and the marsh was drained and plowed for crops and pasture
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by the former owner. Since JC purchased the land, the cleared cropland
and pasture has reverted to a savannah _(grassland wit;h scattered trees).
The cultivated land has now reverted to the original marsh habitat for

wildlife.

2.2.3 Water Use

2.2.3.1 Within Plant Environs

All domestic and public water supplies in the area surrounding
the plant site are drawn from wells whose minimum depth is generally 50

feet. Figure 2.2-12 shows major public water supplies within five miles

‘of the site, as listed in Table 2.2-9.

According to the College of Agriculture and Environmental Science
Department at Rutgers University (Ref. 2.2-16), Berkeley Township, which is’
at least.f:_[_ve miles from the plant, has 12 acres under irrigation. The

report also states that no other irrigated lands are located within a ten

mile radijus of the plant.

Wafer recreation is important to Ocean Coimty business, as much
of thejjcounty's trade is associated with the water recreation industry.
Salt water fishing, boating, water skiing,l and bathing are the main activities.
Ti’xé 5§-mi_1e coastline (Manasquan Inlet on ﬁhe north to Beach Haven Inlet on’

the south', and around the shorelines of Barnegat Bay, Little Egg Harbor, -

and Manahawkin Bay) is visited by thousands of visitors each summer (Ref. 2.2-18).
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Table 2.2=9. Data For Wells In Oyster Creek Generating Station Area.

2.2-23

_ : Depth  Yield
NO. © Owner Ft.- GPM Use
1. Lacey Materials " 120 325 Industrial
2, Throg's Boat Works 52 12 " Domes tic
3. ' Adolph ‘Essing 34% 10 Garden Irrigation
4, - Joseph DeCheser 52 10 _ Domes tic
5. C. Pearl - Developer 56% 20 Several hundred
shallow wells for
.SummeéX homes
6. P. Mamone - Developer <70 -- Summe r homes.
7. Mid-Jersey Water 160 -- Community water supply
Company '
8. . . U.S.G.S, Test Well 306 -- Testiﬁg'Site
9. Board of Education - -- Sch.o'o.l
Waretown
10. 0.M. Conner 118 12 Summer Home
11. Barnegat Water Company 148 -- Community Water Supply
12, Abner Keck 130 40 Summer Home
13. Oyster Creek Plant - 350 400 Industrial
14, Eastern Shore Transit Mix 160 600 Industrial
* Typical



The Intracoastal Waterway (Ref. 2.2-19) is the only inland water-
way used for shipping in the area, ﬁowever, it is not heavily used. It is
approximately two ana one-half rﬁiles east of the plant. at its closest point.
The bays and estuaries of Ocean County élso provide a network of waterways

for commercial and recréational watercraft.
2.2.3.2 Within Plant Site

A well 350 feet deep, with a yield of 400 gallons per minute (gpm),

supplies potable wéte_r to the Oyster Creek Nu_clear Generating Stationm.

Water recreation in the form of fishing and boating exists. near
the plant, in the South Branéh of Forked '_Rive.r. The main recreation. tt.wugh',
is shoreiiné fishing. The widened cha'nn_els of Oyster Creek and the South
Branch of Forked River enable fishermen to"n.a'vigate uﬁstream_ as far as
. U.S. Highway 9, but boaters generally use the cﬁa’nnels for access to Barnegat

Bay from the marina located on Oyster Creek.

Several small dams have Been constructed within the site: an
earth'—fil_l dam, a wooden dam, and én earth~filled dam reinforced with sheet’
piling. The earth-filled dam that has been constructéd_on Oyster Creek south-
west of the plant is approximately 300 feet long and 12 feet high. It stores
water that is used as an emergency fire supp].y for the plant. The wooden
dafn was originally used to form an irrigation pqnd. It is app.roximately
.300 feet long and five feet high. The eérf:h—f_illed dam reinforced with sheet

piling is approximately 250 feet long and 20 feet high. It separates the
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intake and discharge water and the breast of the dam is used as a road.

The only shore protection structures present within the site
are located along the shoreline of Barnegat Bay at the easterm endl of
the site. They éonsist of a 900 foot long wooden bulkhead at the mouth
of Oyster Creek and two wooden barges serving as gfoins at t;he north-
eastefn section of the sité. These str.uct.:ure.s were built and placed

by the former owner of the property.
2.2,4 Air Use

Nine airfields are located within 20 miles of the plant as shown
in Figure 2.2-13 (Ref. 2.2-21). Two of the airfields are military instal—~
lations: McGuire Air Force Base, also used by tﬁe U.S. Air Force, U.S. Air
Nafional Guard, énd th.e Military Air Transpért Service (MATS) 25 miles to
the NW, and Lakehurst Naval Air Station 20 miles NNW. Other airports listed
by the Federal Aviation Administration (FAA) are Breton Woods, 17 miles
north; Eagle's Nest, 1.2 milgs SSW; Coyle Tower, 10 miles west; Ocean County,
nine miles NNW; Manahawkin, 9 miles SSW; and Beechwood, 8 miles NNE. In

addition, there 1s a sod s"trip two miles NE at Forked River.

The FAA lists three restricfed areas in the vicinity of the p.lant.
Two of these areas, R5001A and R5001B are contiguous near Fort Dix, 15 miles
to the NNW. These restricted areas are used mainly as firing lranges for
small arms, artillery, and moftars. The third area, R5002, at Warren Grove

is a low-level aerial target range used by the Air National Guard. Its
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closest boundary to the plant is 7.5 miles. Bombs, rockets, and 20 mm gun fire
are used in the target range. The bombs are dummies that give off a flash, |
But no explosive charge. The rockets do not have explosive charges, only

a propellant to deliver the rocket on target and the 20 mm shells have

solid heads without explosives.

Two air corridors pass in the vicinity of the plant. One is used
by the Air National Guard and is known as "New Yérk .838" which is a low-level,
high-speed military training route (Réf. ..2.1—20) and goes to the Warren Grove
Aerial Target Range (R5002). | The route is ﬁsed' only to make approa_chgs to
the range. After the practice .run over the target ﬁas been completed. the
plaﬁes climb to higher altitudes to return to thgir bases By routes other

.than "New York 838."

The other is a civilian corridor marked '"Victor Aix Lane 312,"'
shown .in Figure 2.2-13 (Ref .. 2.2-21) which is a_ligned east~-west and passes
over the site. The airlane can be used by all types of aircraft, but the
FAA - which controls all civilian aviation - specifies minimum safe altitudes

at which planes can be flown in the corridor.

2.2-26



2.2-1

2.2-2

2.2-3

2.2-4

2.2-5

2.2-6

2.2-7

2.2-8
2.2-9

2.2-10

2.2-11

2.2-12

2.2-13

2.2-14

2.2-15

REFERENCES - SECTION 2.2

U.S. Bureau of Census, U.S. Census of Pdpulation: 1970,
Number of Inhabitants. Final Report PC (1) - A32, New Jersey.

U.S. Bureau of Census, U.S. Census of Population: 1970,
Number of Inhabitants. Final Report PC (1) - A34, New York.

U.S. Bureau of Census, U.S. Census of Population: 1970,
Number of Inhabitants. Final Report PC (1) - A40, Pennsylvania.

U.S. Census of Housing: 1970, General Housing Characteristics.
Final Report HC (1) - A32, New Jersey.

U.S. Census of Housing: 1970, General Housing Characteristics.
Final Report HC (1) - A34, New York.

U.S. Census of Housing: 1970, General Housing Characteristics,
Final Report HC (1) - A40, Pennsylvania.

County Planning Commission Reports for the Following New Jersey
Counties with Dates of Issue Where Known: Atlantic, 1969;
Burlington; Camden, 1971; Cape May; Cumberland, 1963; Mercer;

-Middlesex, 1970; Monmouth, 1969; Ocean, 1972; Somerset, 1971.

Department of Commerce, Bureau of the Census, Minor Civil Division
Map, New Jersey and Pennsylvania.

U.S. Department of Interior, Geological Survey, 7.5 minute series
topographic maps. :

Hagstrom Map, Ocean County, New Jersey.

Abrams Aerial Survey Corporaﬁidn, Lénsing, Michigan, Aerial
Photographs of Ocean County, New Jersey taken April 14, 1968,
Scale: one inch equals 400 feet.

1971 New Jersey State Industrial Directory.

Public School Directory of Oceén_County, New Jersey, 1971-1972..

Ocean County Master Plan, Ocean County Planning Board, Toms River,
" New Jersey.

New Jeisey Crop Reporting Service, New Jersey Department of

Agriculture ~ U.S. Department of Agriculture, New Jersey
Agricultural Statistics, Trenton, New Jersey, 1970.

2.2-27



2.2-16

2,2-17

2.2-18

2.2-19

2.2-20

2.2-21

REFERENCES -~ SECTION 2.2 (CONTINUED)

Farm Vehicle Application Summary, Ocean County, New Jersey,
New Brunswick, New Jersey, 1971. Cooperative Extension
Service, College of Agriculture and Environmental Science,
Rutgers. '

Aerial Photographs of the Oystér Creek Nuclear Generating

Plant Site, #1486-9~432 Aero Service Corporation, Philadelphia,

April 3, 1965.

Hagstrom Ocean County Atlas. Hagstrom Company; Inc., 1969,

Intracoastal Waterway Charts 824-A, 824-B. U.S. Coast and

Geodetic Survey, Washington, D.C.

December 9, 1971. Flight Information Publication Planning
Military Training Routes United States. The Aeronautical
- Chart and Information Center. U.S. Air Force, St. Louis,
Missouri 63118.

Washington Aeronautical Chart, Scale 1:500,000. Septembef 16,
U.S. Department of Commerce, Washington, D.C.

2.2-28

- 1971,



2.3 HISTORIC SIGNIFICANCE

2.3.1 Within Plant Environs -

The Jersey shore, and particularly the pine barrens, is little
mentioned in histories of the pre-Revolutionary Waf period, but has a long

and colorful history since that time.

Ocean County was separated from Monmouth County on February 18, 1850.
It  is second in area size among the 21 counties of New Jersey, and 1is the fastest
growing county in New Jersey, with an almost doubling of its population each

decade’from 1950 to 1970.

The eairiy history of the area confains many interesting iﬂcidents
'a_nd fabts, beginning with the first recordéd vis'itor, Captain Corneliué Jacobsen
Mey in 1614, and the first settler, Henry Jacobs Falkinbury., who bought 800
acres in 1698 near what ié now Tuckerton. In 1704 Edward Andrews built |

‘the first gristmill on the Jersey Coast.

Not more than 2,000 people lived in the present Ocean County by

1780 (the present population is 208,470).
Sawmills stood along many creeks before 1790, and dozens of sailing

ships put out to sea from Toms River or Tuckerton. Fish-laden wagons

labored through the pine bérrens from Toms River to Philadelphia.
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During the Revolutionary.War,_ Toms River and Tuckerton becanme :
important privateering ports after the British blockaded larger coastal
citieé, and Tuckerton became an official coastai port of entry. The
'Continer;tal Congress and the Comonwealth of Pennsylvania estéblished
a salt works at Tomé. River. Sﬁipbuilders_ at Waretown, To.ms Rive'f;
Barﬁegat' and Forked Ri\_rer turned. out whale boats, oyster boats and
various small craft, and even tod'ay. the boat.ing industry is a large source

of employment and revenue.

The coast of Ocean County was a dreaded ship wrecker, leadihg in
1834 to Congressional authorization of the Barnegat Lighthouse. Today,

Barnegat Light is maintained as a State historic site.

David Wright started the fir_st iron furnace near Lakehufst in
1789, and by 1812 forges were in several other communities. At first they
depeﬁded on local bog iron, but later iron ore was shipped_iﬂ fréxﬁ the -
Fi_shk:i_.]_.l region on thé Hudson River and the prodﬁcts supplied to New ‘lo;k
City and Philade.lphia. William Torrey, S_.r., bought 27,500._ acres around
Wright Forge in 1841 to make charcoal, and his railroad to Toms River’
in 1860 helped to opén up the pine barrens to outside inte]_:ests.
Joseph Brick rebuilt the old Washington. furnace in 1833 and founded

Bricksburg, now Lakewood.

Most of Ocean County's ironworks had disappeared by the Civil War
and the area subsided into a quiet fishing and resort community for the

latter half of the 19th centur&. The county has had one of the lowest



industrial employmgnt figures in the.-state,-but a- growing population now
demands additional employ.mer_xt opportunities., The Toms River Chemical - .
Corpora_tion has approximately 1,400 employees, and many small plants have
located or are planning to locate in the area'.. Many muncipalities are
setting up. industrial parks in an effort to attract. light, clean, small

industry.

chan County had little agriculture until well into this century.
John Webb drained a swamp near Caésville in 1845 and cultivated cranberries.
In Civil War yéars, a cranberry craze swept -th.e c;unty, but-sooh éubsided.
Duripg World War II, several hundred new poultry farms came into the area,
but the collapse of egg prices in the 1950's was disastfous, although the area

still produces '"New Jersey eggs' for the metropolitan markets.

Ocean County has 47 known historical sites (Table 2.3-1). Four
of them have been recognized by the National Register of Historic Places
and the Cultural Center of the State of New Jersey:

1) Hangar Number 1 at La_kehﬁrst Naval Air Station -
20 miles north-northwest of the site; :

2) Barnegat Lighthouse - 6 miles southeast of the site;

3) Charcoal Pits near Lakehurst - 16 miles northwest of
the site; and- ' I

4) Cedar Bridge Tavern - 9 miles west of the site.

The Potter Church at Lanoka Harbor (four miles north) is presently

being .considered for addition to this list.
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Table 2,3-1. List of Historical Sites in Ocean County, New Jersey.
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15.
16.
17.
18.

19.
20,
21.
22,

23.

24,

Barnegat Lighthouse,Barnegat

0ld Barnegat School House,Barnegat
Burying Ground ,Toms River

Carlton House,Tuckerton Boro

Cedar Bridge Tavern,Union Twp.
Charcoal Pits,Lakehurst Vicinity
Cranberry Inlet Dover Twp.

Dillion House,Island Heights Boro
Dover Forge, Berkeley Twp.

Eli Collins Inn,Barnegat

Admiral Farragut Academy,Pine Beach
Federal Furnace Site, Lakehurst
Ferrage-Bamber Forge, fLacey Twp.

.Francis House ,Toms River

Gov. Fort Homested,New Egypt

Barnegate Friends Meeting House,Barnegat

Friends Meeting House ,Beach Haven

Tuckerton Friends Meeting House, -
Tuckerton Boro _ :

Gilford Park Burial Ground,Gilford Park

Gruler Place ,Toms River

Hilliard House ,Manshawing

Mott Place,Toms River

Mule Railroad,Lakehurst

New Jersey Courier Building,Dover Twp.

25.
26.

27.
28.
29.
30.
31.
32,
33.
34.
35.
36.
37.
38.
39.
40.
41,
42,

43,

44,
45,
46,
47.

Ocean County Court House,Dover Twp.

0ld Ocean House Tavern Beacon Hotel,
Point Pleasant

Site of Ocean House,Toms River

Pennsylvania Salt Works,Dover Twp.

0ld Post Office,Waretown

Potter Church,Lanoka Harbour:

Presbyterian Church,Toms River

First Presbyterian Church,Tuckerton

Pulaski Monument ,Tuckerton

Little Red School House,Waretown

Stanton House South, Toms River

Toms River Block House,Toms River

Ebenezer Tucker's Grave,Tuckerton

Tuckerton Library,Tuckerton

Tustin House,Tuckerton _

U.S. Naval Air Station,Lakehurst

Veterans All Wars Memorial, Lakehurst

Walker House,Waretown

Zion Methodist Church,Plumstead Twp.

Massacre, Barnegat Light Boro

Capt. Joshua Huddy,Toms River

Mormon Church,Toms River

Tuckerton, Tuckerton




The remaining 42 historic sites in the county have been recognized

by the State of New Jersey.

Lacey Township was formed in 1871 and the first town meeting was
held in April of that year.. Forked River was home port for many ships. 'As
éérly as 1754, a major salt works 6perated and the luﬁber industry was active.
Tbe township is named after General John Lacey, .four.lder of a .major. iron works
at__what is now Bamber Lake. General Lacey's 1810 réad from_ _Forked Rﬁér to

-his iron works is still known as Lacey Road, a main traffic artery.

The con'nnun.ity of Forked River is the governmental center of Lacéy
Township and the home of many commercial fishing party boats and private
‘craft, Also 1oc.ated here is the Forked River Game Farm, a State pheasant—”

' rearing station.

The main early industries in Ocean Township were lumbering, making
~charcoal and gatheririg swamp moss for sale to florists. In summers, gathering

wild huckleber_ries'was an active occupation, and in the fall cranberry picking.

Ocean Township now boasts a fine fishing and pleasure—craft fleet
with ample docking facilities at the many marinas .around_ the major village,

Waretown. A large summer population enjoys the recreational facilities.

The historic siﬁes included in Table 2.3-1 are not affected in
any way either by the Oyster Creek Nuclear Generating Station, or by its

attendant transmission lines. The historical sites are located far enough
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away that the plant or transmission lines cannot be seen.

2.3.2 Within Plant Site

The National R_eg.i_ster_ of Historic Places lists no historic sites
within the JC property. 'Co_unty_and' State historical societies, too, have

no record of any historical sites at the Oyster Creek facility (Ref. 2.3-1).

The curator of cultural history of the New Jersey State Museum
investigated the possible presence of archaeological sites within the plant
property. No record was found of any such sites in the area bounded by
Oyster Creek, the South Branch of the Forked River, the Garden State Pafkway

and'Bafnegat Bay (Ref. 2.3-2),
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2.4 REGIONAL GEOLOGY

. 2.4.1 Physiography

The site is located on ﬁhé easte;-n margin of tﬁe Atiantic Coastal
Plain Physiographic Proviﬁce as shown on F_igure 2.4—1; This brov.in.c'e
.extends southeastwérd from the -Fall.Zone.', a topographié break that marks the
boundary Eetween the Atlantic Coasﬁal Plain and the more rugged topography
of the Piedmont Province. The Fall Zone also marks the geologic contact
between the crystalline and sedi_mentary rocks of the Piedmont and the
unconsolidated coastal plain sediments. The site is approximately 40 miles

southeast of the Fall Zone.

Characteristic topography of the Atlantic Coastal.I.’l.ain includes
gentle rolling plains and ‘flat lowl_anc_ls at a geﬁer_é.l elevafion of from
0 to 120 feet above niean sea level, although elevations exceed 4250 feet
locally. The regional dip is to the southeast. Dendritic aﬁd tﬁodified
trellis drainage patferns have eroded and disseéted the coastal plain t_o.
its current topography. General relief in the coastal plain ranges from

20 to 100 feet.

Local topographic features surrounding the site of the Oyster Creek
Nﬁclear Generating Station are part of a broad (twé to three miles wide)
lowland (6 to 25 feet elevation) and tidal marsh area flanked on the east -
by Barnegat Bay and a sand dune barrier _beaéh. These featurés typify the
eastern margin of the New Jer_sey Coﬁstal Plain from the vicinity of Manasquan

to Cape May and reflect emergence of the New Jersey coastline (Ref. 2.4-1).
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A submerged portion of the coastal plain extends 85 to 100 miles seaward

from the present New Jersey shoreline and forms the continental shelf.

2.4.2 Stratigraphy

The New J'ersey Coastal Plain is underlain by a sequence of un-
consolidated to semi-consolidated deposits of Quaternary, Tertiary and
Cretaceous age. .These sediments lie unconformably on a basement complex

consisting of crystalline Precambrian, early Paleozoic rock, and Triassic

" rocks (Ref. 2.4-2). The stratigraphic sequence, 'lithologic descriptions,

and general thickness of formations in the New Jersey Coastal Plain are

shown on Figure 2.4-2.aﬁd 2.4-3.

Coastal plain sediments were &eposited in a northwest trending
coastal plain "basement depression" which exténds- from the vicinit_:y of
Raritan Bay, New Jersey, to Virginia and westward to the Fall Zone. The
center of the_ broéd depression is lbcated in thg vicinity of Chesape.ake
Bay. Iﬁ the New Jersey Coastal Plain, sediments thicken seawar_d of the-
Fall Zone, and southward along the coastline increase from 800 feet at
Sandy Hook_, to 6;000 feet at Cape May. In the vicinity of the site,

sediment thickness 1s approximately 3,700 feet (Ref. 2.4-4). |

The surficial geology of New Jersey is shown on Figure 2.4-4.
Eastward across the coastal plain successively younger Cretaceous and
Tertiary sediments outcrop in northeast trending bands. Over large areas

the exposures are mantled by a relatively thin veneer of Pleistocene and/or
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Figure 2.4-3 New Jersey Coastal Plain Geologic Column
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Recent sediments. At the site, surficial deposits have been correlated
with the Pleistocene Cape May formation (Ref. 2.4-5). These sediments

unconformably overlie the Tertiary Cohansey sands.

2.4.3 Geologic History

The basement complex beneath the .coastal plain originated as
Precambrian sedimentary énd crystalline rocks which were folded and meta-
morphosed into schist and gneiss during early _Pal'eozoic geologic time.
Regional subsidence and sedimentation associated with regiomal tectonic -
activity occurred throﬁgh the Paleozoic Era, forming first the Appalachian
Geosyﬁcline thén the folded and faulted Appalachian Mountains. The tectonic
activity was accompanied by regional intrusion by igneous rocks and meta-—

morphism of sed-imenféry rocks into gneisé and schist,

During the Triassié period (180 to 220 miilioﬁ years ago), graben
structures along the eastern margin of eroded Appalachian orogenic belt
were filled with clastic sediments and later intruded by basic igneous
dikes and sills (Ref. 2.4-6). These Triassic events mark the last major
tectonic activity along the North American eastern continental margin,
SuBsequent regional uplift, wéathering, and erosion produced .a relatively

level plain.

In early Cretaceous time, this erosional surface subsided along
a hinge line located approximately along the present Fall Zone. This surface

forms the basement of the coastal plain. The area to the west was uplifted
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and eroded, and stream deposits were laid down over the coastal plain.

From late Cretaceous to Miocene o.r Pliocene, the New Jefsey
Coastal Plain was inundated by the sea resulting in a thick sequeﬁce of
marine. sediments. The Kirkwood Formation was the last marine deposit
of this sequence. .During late Tertiary time, sea lével.regression ex'posed
.the contemporar_'y coastal plain area to subaerial _efosion and fluvial and
deltaic sed.imentation. .The uppér Tertiary Formation, the C.ol.lénsey sand,
was deposited .during this regression and as a result has both a marine and

non-marine phase represénted respectively by its clay and sand facies. -

Further sea level decline .to a b._a’sé level se.veral hundreﬂ_ feet
lower than the present sea stand occurred from late Tertiary to early-
f‘leisto_cene_ time. This lowering of sea level increased stream gradients
aﬁd eprsed Mesozoic and Tertiary dep’os_its to éccelerate stream erosion,
The _Bfidgeton and Pennsauken complex was .deposited locally on Mesozoic
| and Tertiary strata in upland streams and in estuarine deltas along. the
r.egressing Pleistocene marine shoreline. These deposits consisted of
Qand and grave]_. with clay.' Later in the Pleistocene epoch, sea levels
fluctuated. from the initial low stand to several tens of feet above present
base level, depositing sands, gravels, silts and clay. This transgress.ion
and regression occurred at least twice and was.contemporary with periods
of cohtinental glaciation and deposition of glacial outwash. The Cape ﬁay
Forniation was deposited during this time and consists of alt'ernating beds
of marine and non-marine sand, gravel, silt and clay indicative of _thé

varying Pleistocene sedimentary environménts existing on the coastal plain.
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Facies changes within the individual units of the Cape May are common.

Local recent beach, tidal marsh, swamp, and lowland alluvial
deposits unconformably overlie the earlier deposits and reflect the:

Holocene transgression to contemporary sea level (Ref. 2.4-7) .
2.4.4 Structure

The dominant regional structural feature is the Appaléchian
Orogenic Belt. This Belt is marked by the regional northeast-southwest
‘orientation of tectonic axes, lineations of structural features,
.(F-igu;e 2.4-5), and stratigraphic contacts. Fauits within this Belt
are relatively shallow, low angle thrust faults associated with 1afe
Paleozoic Appalachian Orogenies. _In'éddition, high angle normal faults
‘border Tria_ssic sédimentary basins in the region. 'Geéphysica_l data and
'_limited drill hole information suggest that Appalachian Orogenic Belt
strﬁctures continue eastﬁard beneath the New Jersey Coastal Plain 's.ediments_.
Thus, several authors have suggested that faulting and Triaséic basins
éha_raéteristic of the Appalachian Orogenic Belt exist also in the basement.

compléx beneath the coastal plain (Ref. 2.4-8 and 2.4-9).

The lineations of the Appalachian Belt have a distinct 1lateral
offset néar latitude 40°N. This of.fset marks the location of a.postulated
east-west t.rendi_ng wrench fault (Ref. 2.4-10). On the basis. of geéphysical
data.and iﬁterpretations of structural lineations on both the continent and

in the Atlantic Ocean Basih .this fault has been inferred to follow a line
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extending from the Kelvin Sea Mbuntains westward across the ocean basin

to central New Jersey and on into southeastern Pennsylvania (Figure 2.4-4).
This postulated fault i.s approximately 36 miles north of the site. Analysis
of sediments from oceanographic core indicate the Cornwall-Kelvin structure
may have formed ciuring the early Mesozoic Era (Ref. 2.4-11).. Recent (1971)
aeromagnetic survey.s of the New Jersey Coastal Plain detected magnetic
anomalies in the general vicinity of the postulated Cornwall—Kelvin structure.
These anomalies have been interpreted as evidence of basement coniplei:

deformation and could be related to a wrench fault.

" Taylor and Zietz (Ref. 2.4-9) postqlated' a northeast trending
fault which traverses the Atiantic Coastai Plain from Virginia to New Jersey.
This structure has been inferred from. regional aeromagnetic data collected
alohg widely épaced lines. An geromagnetic survey was recently (1971) con-
ducted over a portion of the propos.ed_ fault where it crosses Delaware Bay
- and Cape May. This_ suﬁey was performed over. closely spaced north-south

trending lines. No magnetic anomaly or evidence of faulting was détected.

. The major basement structure of the New Jersey Coastal Plain is
the Salisbury Embayment defined by Richards (Ref. 2.4-3). Th_is feature is:
a northwest-southeast trending trough in the basement complex whic.h. extends
from the Fall Zone seaward in the vicinity of New Jersey, Maryland, Delaware
and Virginia. Its axis trends through the Chesapeake Bay. As much as 10,000

feet of coastal plain sediments occupy this basin at its center.
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A ‘minor fault has been reported in the coastal plain near Gibbs-
town, New Jersey, approximately 60 miles west of the site (Ref. 2.4-14). '
This fault trends northeastward and occurs in the basement complex beneath

several hundred feet of unconsolidated sediments.

Known faults within the region are confined to the Piedmont and '
Valley and Ridge Provinces of the Appalachian Highlands west of the coastal
plain (Figure 2.4-5). The closest faulting to the site is some 40 miles
northwest of the site (Figure 2.4-4). This Piedmont structure is the Cream
Valley-Huntington Valley Fault which extends from Westchester, Pennsylvania,
to the vicinity of Trenton; New Jersey. This fault is late Paleozoic in

age and is related to faulting during the Appalachian Orogenies (Ref. 2.4-12).

Farther (60 to 100 miles) northwest of the site are three Triassic-
aged normal faults. These faults are 1oca£ed in or border the Triass.ic rocks
of the Piedmont Lowland. _All of these features cross the Delaware River
northwest of Trenton, New Jersey (Figure 2.4-4). The southernmost fault
is the Chalfont-Hopewell Fault. Se\.reral miles north of the Chalfont-Hopewell
Fault is the Flemington Fault which trends northeastward from the Doylestown,
Pennsylvania vicinity to Lambertville and Flemington, New Jer'sey'. The
Nor_ther_n Border Fault lies from 10 to 20 ﬁiles north of the Flemington
Fault and forms the northern boundary of the Triassic rocks in eastern

Pennsylvania and western New Jersey (Ref. 2.4-13).
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2.4 5 Seismology

The plant site is situated in-an' area which has experienced
minor earthquake activity. Most of the earthquakes of the region originated
within the Piedmont Province, which is characterized by moderate to strong.
folding and faultiné. A number -of shocks have been .repor_ted in the coastal
plain. The distribution of known earthquake epicenters surrounding the

site are shown on Figure 2.4-6.

The most significant earthquake within the region is a Modified
Mercalli* Intensity VII earthquaké, reported June 1, 1927 in _the vicinity of
Asbury_Park and Long Branch., New Jerse&, some 40 ihiles north of the site.
.'.I‘hc;:.sh'.ock was the largest recorded in the region and was felt from Sandy
Hook t6 Toms River and as far inland as Free_holci. Damage frém the earth-

quake, however, was small.

Other Intensity VII.eafthquakes not as strong as the 1927 shock
" were reported in 1871 at Wilmington, Delaware, and near New York City in
1737 l'and '1884. Numerous minor shocks have been reported in the region

surrounding the site.

In some cases, earthquakes of the region have been related to
known -'geolo'gic_ structures of the Piedmont. The Long Branch—Asbury Park

shocks to date have not been related to known geologic structures; however,

*Modified Mercalli Intensity (Damage) Scale of 1931, Table 2 .4-1,
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‘Table . 2.4-1., Modified Mercalli intensity (Damage) Scale of 1931%*

I. Not felt except by a very few under especially favorable
circumstances. (I Rossi-Forel Scale.)

I1. Felt only by a few persons at rest, especially on upper floors of -
buildings. Delicately suspended objects may swing. (I to II°
Rossi-Forel Scale.) ' . :

I11. Felt quite .noticeably indoors, especially on upper floors of
buildings,. but many people do not recognize it as an earthquake.
Standing motorcars may rock slightly.” Vibration like passing of
truck. Duration estimated. (III Rossi-Forel Scale.).

IV. During the day felt indoors by many, outdoors by few. At night some
awakened. Dishes, windows, doors disturbed; walls make creaking
sound. Sensation like heavy truck striking building. Standing
motorcars rocked noticeably. (IV to V Rossi-Forel Scale.)

V. Felt by nearly everyone, many awakened. Some dishes, windows, etc.,
broken; a few instances of cracked plaster; unstable objects over-
‘turned. Disturbances of trees, poles, and other tall objects
sometimes noticed. Pendulum clocks may stop. (V to VI Roséi-

Forel Scale.) '

VI. Felt by all, many frightened and run outdoors.’ Some.heavy furniture
moved; a few instances of fallen plaster or damaged chimneys. Damage
slight. (VI to VII Rossi-Forel Scale.) ) o

VII. Everybody runs outdoors. Damage negligible in buildings of good
design and construction; slight to moderate in well-built ordinary
structures; considerable in poorly built or badly designed structures;
some chimneys broken. Noticed by persons driving motorcars.

(VIII Rossi-Forel Scale.)

VIII. Damage slight in specially designed structures; considerable in
ordinary substantial buildings with partial collapse; great in poorly
built structures. Panel walls thrown out of frame structures. Fall
of chimneys, factory stacks, columns, monuments, walls. Heavy
furniture overturned. Sand and mud e jected in small amounts. Changes
in well water. Persons driving motorcars disturbed. (VIII+ to IX-
Rossi-Forel Scale.)

IX. Damage considerable in specially designed structures; well-designed
frame structures thrown out of plumb; great in substantial buildings,
with partial collapse. Buildings shifted off foundations. Ground
cracked conspicuously. Underground pipes broken. (IX+ Rossi-Forel
Scale.)

X. . Some well-built wooden structures destroyed; most masonry and frame
structures destroyed with foundations; ground badly cracked. Rails
bent. Landslides considerable from river banks and steep slopes. :
Shifted sand and mud. Water splashed (slopped) over banks. (X Rossi-
Forel Scale.)

-XI. Few, if any, (masonry) structures remain standing. Bridges destroyed.
Broad fissures in ground. Underground pipelines completely out of
service. Earth slumps and land slips in soft ground. Rails bent
greatly.

XII. Damage total. Waves seen on ground surface. Lines of sight and
level distorted. Objects thrown upward into the air.

*Abridged
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the postulated Cornwall-Kelvin Wrench Fault intersects the New Jersey coast .

‘near its epicenter,

Based on the geology and seismic history of the region, it appears
unlikely that the site will experience .s%ignificant ground motion during the
eéonomic life of th.e plant. The maximum horizontal ground_-acceleration
anticipated, if any historical earthqﬁﬁke sﬁould recur, would be only a

few percent of gravity (Ref. 2.4-15).

2.4.6 Site Geologic Conditions

Results of geologic borings made at the site showed the following

formations. were present (Ref. 2.4-16):

. GENERAL
AGE FORMATION LITHOLOGY THICKNESS ELEVATION
. (feet) (MSL)
Pleistocene Cape May Formation Sand and clay 20-30 135 to -11
layers
Upper Tertiary Cohansey Sand Dense medium 50-65 -11 to -76
to coarse sand
Miocene . Kirkland Layers of clay, - Below -76
silt, dark grey,
fine sand

Clay-silt strata were penetrated at the base of the Cape May
Formation and at the top of the Kirkwood Formation. These layers act as
aquicludes and separate the granular soils at the site into three coastal

plain aquifers, one located in each formation. Locally, these clay strata
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may be missing in a sequence allowing interconnection of these aquifers.
The coolant canals for the plant were excavated in the clay layer at the

base of the Cape May Formation,
Building foundations are situated on generally the dense Tertiary

: Cohansey sand described above (Ref. 2.4-16) and 1t is unlikely that these

s.pils will experience any loss of strength during earthquake loading.
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2.5 HYDROLOGY

2.5.1 Barnegat Baz'

Barnegat Bay is a shallow, irregular tidal basin enclosed by the
mainland on the t;reét and's.eparated .from the Atlaﬁtic Ocean on the east by a.
barrier beach exten&ing some 30 miles from Point Pleasant on the north to |
Manahawkin Causeway on the .s,outh. The only ‘break in ﬁhe barrier beach in
this stretch is at Barnegat Inlet,. opéosite Waretowﬁ_, about 20 milés south
of Point Pl_easant. _Although the bafrier beach extends. another nine.mil.es
south to Béach Haven Iniet, the basin south of Manahawkin Causeway is con-
sidered to be ._the northward extension of Lit':tle. Egg.Harbor. The Causeway

' therefore marks the approximate southern 1limit of influence of Barnegat Inlet.

The maximuﬁn width of Bafnegat Bay, thﬁs defined, is about fouf '
miles and thé_ maximum depth is ab'ouf. 20 feet at iocal mean low .ti'de. " This
depth is__ found at only one locality, and the thalweg (line joining points of
greatest depth in. successive cross sections) genérally has a depth of leés
than_.ten' feet. The average depj:h_ of the Bay i1s under fivé feet, and thgre
are 1afge areas that are one foot or less in depth at local mean low tide.
The éurfacé aréa of the Bay is conservatively estimated at .over' 1,800,000,000

square feet and the volume of 8,500,000,000 cubic feet.

Water levels in Barnegat Bay are influenced primarily by wind and
tidal action. Effluents discharged into Barnegat Bay are mixed ultimately
 with ocean water,. although the amount of mixing depends upon tidal forces,

local winds, runoff of rainfall, and gradients of salinity and température.
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The barrier beach and the shailowness of the Bay minimize tidal

fluc tuations.

The tidal establishment of B'arnega't Bay is as follows. '('Ri:a:f'.{".Z.S—l):

Time Differences Mean
(On Sandy Hook) ‘Ranges
High "Low -
) Water Water
Place - ' h.m h.m. Feet -
Mantoloking _ +5:34 +5:34 : 0.5
Coates Point ' +4:19 +4:28 0.5
Toms River (town) +4:37 +i 147 0.6
Waretown +2:33 +2:49 0.6
Oyster Creek Channel | o :
(off Sedge Island) +2:16  +2:17 0.6
Barnegat Inlet -0:20  -0:21 3.1
Harvey Cedars +3:15 - +4:02 0.8

These: daf.a' show that tide magnitude diﬁinishes pr_ogressi\'lr'e.ly north

- and south from Barnegat Inlet. _The int.er-tidal volume, or tidal prism, has’
been cal’_cﬁlatéd (Ref. 2.5-2) from .these data to be 790,000,000 cubic feet,

moét of which enters and leaves the Bay via Barnegat Inlet. The tidal currents
in the Bay thus are weak and the inflow of fresh water from coastal streamé
énd storms further complicates the weak current system. Tidal éhanges during

storms may be greater than 3.1 feet.

Measurements of salinity were taken in Barnegat Bay for studies

made during the period of August 4 to September 15, 1963 under the direction

2.5-2



of Dr. J. H. Cgrpgnter, Johns Hopkins University, mSix surveys were made
along a section starting in Toms River and extending southﬂin'ghe Bgrnegat
Bay channel to Manahawkin Bay. The variations of béy salinity with respect
to depth aqd time are shown_in Figure 2.511.{EIhgse:chgnneL.vertical dis-
tfibutibns suggest that, while périods qf complete verticai mixing occur,

a significant:tendéncy toward two—layered circulation exists in the areas.
deéper than five feet. This pattérn in which a downstream (seaward) drift
in the uppgr_layer and an upstream drift in the lower layer occur, is common

in deeper estuaries. T

Inspection of the tide record shows that for the period 1§\thrdugh
26 August 1963, the conditions were typical for those of that monthﬂn The

wind was 25 to 30 miles per hour for the previous 48 hours.

Table 2.5-1 highlights salinity data collected in Barneéét'ﬁay _
prior to the startup of the Oyster Creek plant. Figure 2.5-2 gives‘fﬁe

locations where the salinity samples were collected.

'Because’ﬁarnegaf Bay is so shallow and because of the relatively
iowzturbdlenée that is experienced, tﬁe'Wafe::tempeféturé 1s 1likely to be
" somewhat more.responsive to air tempefatdres than a deép and more turbulent
water body (Ref. 2.5-3). Water'témperature”data oBsérved at a point 800
feef'dffshore,'midway:between the mouths of Forked River and'Oyster'C;eek,

are summarized below:
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Table 2.5-1. Salinity Collected in 1968 from Barnegat Bay.

Salinity (ppm).

Depth April 19 May 18
Location* (feet) S B S B
N 20 25 26,780 27,150 26,920 27,100
N 24 13 26,300 26,550 27,100 27,200
N 26 | 18 26,100 26,650 26,580 26,800
N 28 | 15 25,800 25,850 26,480 26,680
N 30 16 . 25,720 25,870 25,950 26,150
N 32 26,100 26,100.
N 34 7 25,800 25,800 26,120 26,180
Bl NG 9 25,950 25,850 26,150 26,090
BW NF 1 9 25,300 25,400 26,220 . 26,220
R 66 25,380 28,200
BW NE 1 - 12 24,580. 28,350 25,650 25,590
"BWND1 10 23,920 24,050 26,510 26,890
B ND | 10 23,760 24,120 24,100 24,350

*See Figure 2,5-2

-.S-=-Surface
= Bottom
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TEMPERATURE DATA FROM BUOY IN BARNEGAT BAY

Period Temperature % of Period Temperature .
(Calendar Year) Degrees F. Hours is Equalled oxr Exceeded
1964 Over 80 98 4.3
1963 Over 80 26 1.1
1964 Over 75 . 104 _ 31.2
1963 Over 75 . 571 25.3
1964 Over 70 - 2,012 89.0
70.2

1963 " Over 70 1,583

With respect to water temperatures, it' can be seen from the above
data that Barnegat Bay has an average temperature of well above 70°F during
the summer months. It is probable that the motions due to meteorological
factoré_ constitute the most importaht component of the motions of the wa'térs
in Barnegat Bay, but these in turn depend on tﬁe variation of the weather
'systems. Thus, in an extended pefiod having a below normal incidencé of
winds of strength that are of significan_c_e in affecting the regimen of .
Barnegat Bay, i.t may be expected that the circulation of waters of the Bay
wili be below normal. This would causé highei' temperatures of the water
t;J occur than would be t:.he case in a similar 'per:l.od haviﬁg the same air

temperature but more frequent winds of significant velocity..

The inflow of fresh water has an important effect on the the’rmall
regime of the water in Barnegat Bay. The surface inflow is about two percent
of the tidal -flow during a tidal_l cycle (Réf'. 2.5—3; page 5). The component
of ground water seepage has not been determined but based on salinity.
measurements of the water in. Barnegat Bay (the average salinity in the Bay
is about 25,000 parts per million (ppm) which is 30 percent legs than normal sea

water) it appears that it is a significant part of total fresh water inflow.

\
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The ground water componént of fresh water. inflow to Barnegat Bay
~occurs at felatively constant temperature (55° to 65°F) throughout the
year. At the present time the ground watéi: discharge to the Bay is ‘nearly
maximum due to the high elevation and pressure heads on most of the aquifers
adjacent to the Bay. As the de_velop_men.t. of ground water supplies increases
in the future the elevation and pressure heads of these aquifers will be
decreased significantly along with'ground' water discharge t’o the Bay and
there will be an accompanying increase of temperatures and éalini_ties of

Bay waters.

2.5.2° Characteristics of Streams in Area

‘'The plant site is between two small fresh water streams, Oyster Creek
"on the south and the South Branch of Forked River on the north. The streams
have these characteristics:

1) Oyster Creek: Drainage area approximately 7.5 square miles,
primarily pine barrens. The United States Geological Survey
flow records for 1966-1969 reflects a mean daily flow of
approximately 25 cfs (11,200 gpm) with a maximum discharge
of 122 cfs and a minimum of 12 cfs. Flows are relatively
uniform throughout the year.

2) South Branch of Forked River: Drainége area approximately
two square miles, primarily pine barrens. Definitive flow

records are not available, but a brief sample series by
the USGS indicated an average discharge of three cfs (1,350 gpm).

Water qualify characteristics of Oyster Creek and South Branch of

Forked River near the site are shown on Table 2.5-2. These analyses were

made prior to the construction of the Oyster Creek intake~discharge canals.
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Table 2.5-2.

Chemical Analyses of Water from Oyster Creek and
the South Branch of Forked River.

ANALYSIS REPORTED AS CaCO

-3

Calcium
Magnesium
Sodium & Potassium

Total Cations

Chloride
Sulphate
Nitrate
Bicarbonate

Total Anions

CONSTITUENT
Free Carbon Dioxide co
Hydrogen Ion Concentration pH
Turbidity -

- Organic & Solids _ -
Total Solids -

Conductivity

Methyl Orange Alkalinity
Total Silica as

Soluble Silica as

Iron & Aluminum Oxide as R203
Iron Total as -
Calcium as - . Ca
Magnesium ' Mg
Hardness as CaCo

Sodium & Potassium as

Chloride as Cl
Sulfate as S0,
Zinc as Zn
Temperature -

Total Sulphide -

Langlier's Index at 70 F -
Langlier's Index at 140°F -

mmhos
CaCo
Sio
S10

Na &K

1% 2%
PPM PPM
5.3 4.3
3.2 4.8
17.3 11.3
25.8 20.4
11.2 9.9
6.9 0.3
0.3 0.8
6.9 9.4
25.3 20.4
8 5
4.8 4.8
Tr. Tr.
13 5
35 20
42 34
4 5
8 4
1.4 1.6
0.2 0.2
2 2
.8 1
9 10
8 5
8 7
7 3
502 .02
21% -
~5.69 -5.57
-5.03 -5.01

O\ W
coluwovNLu & |
Norbwoo

.07
.31

I o1 Ot

*Locations where samples were collected:

1.

2.

3.

Oyster Creek Route 9 Bridge 7-14-65, 12:55 p.m.

Oyster Creek Route 9 Bridge 7-21-65,

©2:00 p.m.

Sampled by IRF
Sampled by TRW

Raw Water from South Branch of Forked River Route 9 Highway

Bridge 1-29-65, 3:00 p.m.
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Both etreaﬁs flow into the circulating water canal constructed
for the pl#nt.' Oyster Creek flows into the canal stream downstream from
the plant. As shown in Figure 2.5-3, .the intake canal is up the South
.Branch of Forked River to a point north of the plant,-where it then turns
soﬁthward to flow west of the plant in .a_canal dredged across the dividing
ridge from the South Branch of Forked River tb the chanﬁel .of Oyster Creek,
frc.nn which a dredged channel carries both t}.xe. creek and the effluent from
the plant eastward to the Bay. The total canal .length is abou.t five miles
from Bay to Béy. It is blocked near the plant by a dam. Water is pumped
" from the canal north of the dam for plant service and for dilution of the

plant efflueht, both streams being returned to.the canal south of the dam.

.By this arrangement, Bay wate.r. is draﬁn up the South Branch of
Forked River, and much of the f;esh &ater froﬁ the various branches of that
stream i1s mixed with the canal streaﬁ and is diverted around the canal to
the Bay. The new stream in.. the Oyster Creek chéimel thus.cons:lsts of cir-
culated Bay water and fresh water fro_m branches of Forked River and the
original Oyster Creek, with a salinity somewhat less than t_:hat' of the Bay.
Based on studies of the circulation patterns of the iﬁtake and discharge
flows between the Oyster Creek plént and Barnegat Bay, it was determined
that a p_'ortion .of the water discharged to the Bay at the mouth of Oystef
Creek is taken up at thé intake canal near the mouth of the South. Branch
of Forked River. The recirculation factor .was_conservatively calculated
to be 3.76 (Ref. 2.5-8). Thus, for ; fl_qw of 460,000 gpm through the plant,

the equivalent diiution flow would be about 120,000 gpm.
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The North and Middle Branches of Forked River join at a point
about one-fourth mile upstream from the junéture of the canal (and the
South Branch). The North Branch is tidal to U.S. Highway 9, while the
Middle Branch loses tidal action some 1.,00(.) or 2,000 feet east of the
Highway. Little or no effect on the esfﬁarine life of the North or Middle
Branches of the Forkéd River has apparently resulted .fr.o.m construction of
.t'he canal, The lower regions of the Sout:h. Branch .of Forked River and
_ Oyéter Creek are not estuarine because of the caﬁa_l flow, but are more

closely related to Bay waters and environment.

Oyster Creek has been dammed a short distance upstream of the
. canal on power plant property, forming a small fresh water pond which
provides water for fire protection and for emergency service. . Oi}érfldv}'

from the holding pond flows into the Oyster Creek discharge canal. -

An agreement was reached betweén the State of New Jersey,
Department of Public Utilities, Board of Public Utility Commissioners
énd tﬁe JC concerning the effect of the cooling water éystem on the
shoaling of Forked River and Oyster Creek including their entrance
channels from Barnegat Bay, main chanmnels. in the waterways, slips,
lagoons, marinas, etc. (Ref. 2,5-4, page 7). According to this
agreement: o
| A.) Each party recognizes the possibility that the large

cooling water fiows in Fo;ked River and Oyster Creek
may cause shoaling. of the entrahce chahnéls, the main

channels within the_ée waterways, and at slips, docks,
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‘marinas and within tributary lggooné.
B.) Company agrees that if will be'respbnsible for drédgigg
| such shoals as may be reasqnaBly dﬁe_to the.cooling.wa;er
flows. State réﬁresentatives shall assist -in determining
‘the amount and 10¢ation of dredging based_among othef__:
things on Company's 1962 and 1966 surveyé and State agfees
to cooperaté in making available its records to aid thé

Company to carry out its dredging programs.

The average depth in the Oystei Creek &ischarge canal was ten
feet in June 1971, and no appreciable sediment buildup is appareht. .At
" the discbarge into Barmegat Béy a ‘small builduﬁ'seems to be developipg
‘as indidace& by one to two foot shallows there, as compared to a depth
'bf appréxim#tely three feet shown-on a 1954 USGS map. This discﬁarge

~ area is west of the Intra-coastal Waterway.

2.5.3 GrounQVWater

2.5.3.1 General

| At least five distinct bodies of fresh ground water exiét in the
'vicinity of the Oyster Creek_Nuqlear Generating Station. From the sﬁ?face.
downward they are: | |
1. Unconfined, Reéent and Uppér Cape May Formation
.'2, Confined, Lower Cape May-qumation
3. .Confined, Cohansey Sand |

4. Confined, upper zone in the Kirkwood Formation
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5. Confined, lower zone in the Kirkwood Formation

'i‘he plan view of geologic formafions in the area is shown in
Figure 2.5-4. Tﬁe strike of the bedding of the formatiqns is ger_lerally
in a NE direction with dip to the SE : _The verﬁical relationship of the
formatiéns and water levels of the vari_oﬁs formations are shown o_h

Figure 2.5-5.

Another aﬁuifer that exists in the area is .the Raritan—Magbthy-
which oécurs at depths of about 1,800 feet neér the sité. However, due
to the greater depths of this aquifer and the possibility tilat it is within
the zone of salt water intrusion.it is not widely used in this area

(Ref. 2.5-5).
2,5.3.2 Replenishment and Circulation

The unconfined Recent and Cape May Formations are replenished '
directly by precipitafion. The topography ar_1d the porous nature of the
sediments exposed in the area are such that most of the'precipita’tiop.
infiltrates into the ground water body with relativeiy. small amounts of
surface runoff. Part of the water that sinks into the ground is discharged
by evapotransﬁiratio_n to the atmosphere. Most of the remainder percolat_es
down to the water table and moves in the general direction of the slope of
the land surface -~ from the higher groimd in the west toward Barmnegat Bay.
The upper ground water body in_tei:sects. the eastward flowing streams in the

area (including Oyster Creek and Forked River) and is the source of base
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flow of these streams. In addition, the unconfined aquifer_ is in contact
- with, and dischargés directly 1ﬁto Barnegat. Bay. Approximately one-half
of the average annual precipitation _(42. :l.nches)_ is sufface stream flow,
' z;nd the remaindgr 1s evapotranspiration, recharge to deepef aqui_fexfs and

direct discha'rge to the Bay.

.'Il'he outcrop areas of the confined équifers (Lower Capé May
Formation, Cohansey Sand and Kirkwood Formations) are' gen’eral.ly ﬁo the
west of the site at higher elevations (Figure ._2.5_-4 and 2.5-5). The re-
charge to the confined aquifers occuré primarily from direct rainfall
penetration on the outcrops, and from vertical leakage downward from the
unconfined aéuifer through the confining layers (aqui_tafds_) of silt and
ciay. Recharge of the confined aquiferé from areas of higher-e]_.evafion
to the west has resuited in artesian pr_essures. sufficiént to cauée the
wéfer in wells penetrating the aquiférs to rise abové the elevation at

which the aquifers are encountered.

Information on pilezometric surface of _fhe different aquifer
zones at the site was obtained from test borings for foundation investi-
gation and for the deep well used for water supply at the plant. The
observed piezométric surfaces for the various pressur.e z-fquife_rs are as

follows:
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Approximate . " Elevation (MSL) of

Aquifer ' Depth Range Piezometric Surface
: : (feet) :
Upper confined 10 to 30 "+ 8 feet at Oystef.Creek
Cohansey Sand . 10 to 90x. . = . +14 feet at Forked River Site .

+10 feet at Oyster Creek Site
+ 4 feet at Barnegat Bay

Kirkwood Formation . 90 to 300% _ 420 feet at Oyster Creek Site

Based on test drilling'done at Oystér Creek, Forked River_and
other sites in-tﬁe area, it appears.that the ciayey—silt layers that act as
.confining'layers between the upper ‘aquifers are extensive ienses rathgr than
continuous layers. Thus, at some locations where pumping tests were méde
in various aquifers there was no.apparent'hydraulic connection betwgen
uppei unconfined and'ﬁpper.artesian aquifers, but at other lqéat;9nqﬂh

thgre were indications of some degrée of hydraulic connection.
2.5.3.3 Aquifer Characteristics

The physicai pfoperties that ﬁave an'import#nt béaring on the
capacity of an aquifer to ;ransﬁi; and store water include: permeability;_
transmissibility and storage coéfficiént. Information on these physical
propefties éf the aquifers near the Oyéter Creek plant is based on test
borings,.pumping tests an& yields of wells near the site. The results of
the analysis of the test data bbtained for Oyster Creek.are ﬁompéred with
similar. tests of thése_same'aquifers in gdjaCent areas where mOfe complete
aquifer tests have been performed  (Ref. 2.5-6); Tabie'2.5—3 shows a

tabulation of estimated values of the physical'properties of the aquifers
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‘Table 2,5-3. Physicalerbperties of Aquifers Near Oyster Creek.

- T AVERAGE YIELDS — — “STORAGE ™
AQUIFER : THICKNESS  OF WELLS PERMEABILITY  TRANSMISSIBILITY COEFFICIENT
(feet) (gpm) (gpd/ft4) (gpd/ft)
Unconfined, Recent to - . '

Upper Cape May Formation _ 50 10 to 1500 10 to 2000 500 to 30000 -0,10 to 0.20
Confined, Lower Cape May N o :

Formation | - 30 10 to 300 100 to 1000 1000 to 15000 1 x 103
Cohansey Sand 60 400 to 1200 100 to 2000 20000 to 70000 1 x 10-3
Kirkwood Formation . : _ . o _ _ '

Upper Sand : : 50 300 . 100 to 1000 10000 to 40000 1 x 1074

‘Kirkwood Formation ' : : : : . .
Lower Sand 90 500 to 1200 200 to 1200 20000 to 70000 1 x-10"




in the region near Oyster Creek.

Uéing the aquifer characteristics in the Table, aﬁd_apprb#imations
of siope of tﬁe ground water surface and the storage’coefficién; it 1s
possible to estiﬁaté quantities anduratee of flqﬁ for the various aquifersQ. 
For eXaﬁple, if the.upper uﬁéonfined aqﬁifer hgs an average per@éaﬁility of
500 gallons pér day per square foét, a.ﬁate; table slope of one;foot per
thoﬁsand feet toward Barnegat Bay énd é storage coeffigieht gf_b.ZO
(Ref. 2.5f5, page 13) then the formation would transmit about five—ténths
of a gallon per day per sqﬁare foot at a true velocity of aboutffive—;enths
of a foot_#er day. The quantity of subsurface flow for a satu:éted thick-
ness of 20 feet for a lehgth of #quifer or'l,OOO feet would be about 10,000

galloné per day.

The.total quantity of subsurface flow into Barneg#t Bay ié
occurring by direct recharge from the Cape May and portions of the Coﬁansey
aquifers, and by upward flow through aquitards overlying pbrtions of the
Cohansey and the Kirkwood aquifers. The total area of sﬁbsqrféce inflow
in Bé:negat Bay 18 in excess of 40,000 acres and it is éétimatéd ﬁhat_the
ground water inflow could be equal to, or greater than-tﬁe surface water

inflow. .
2.5.3.4 Quality of Waté;

As water flows across and under the gfouhd; quantities of mineral

mattér are dissolved. The amount and nature of the material dissolved are
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directly related to:
1) Initial character of the water;

2) Length of time the water is in contact with
: the sediments; and :

' 3) Solubility of the materials composing the sediments,

‘The temperature of ground. water below a depth of about ten feet is
equal approximately to the mean annual air temperature, which is about 56°F.
There is a normal increase in temperature with depth of about 2°F for each-..

100 feet of depth.

"On Table 2.5-4 is shown a tabulation of the major aquifers 1ﬁ "the
area with expected ranges in values of the various cbnstituents.. The well..
being used at the Oyster Creek plant obtains water from the Kirkwood For-—
mation. The mineral characteristics of water from this well are shown on

‘Table 2.5-5.
The base flow of streams in the area is from effluent ground
water seepage, mostly from the uppermost unconfined aquifer énd it can.

be expected that the water quality characteristics of the streams would

most closely resemble the quality characteristics of this aquifer.
2.5.3.5 Wells

Most water supplies in the area surrounding the site are derived

from. wells. The wells are reported to range in depth from 34 feet to 350
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Table 2.5-4. Chemical Composition of Water in the Major Aquifers—in the Oyster Creek Area.

: TOTAL
: . TOTAL DISSOLVED
AQUIFER- TEMPERATURE IRON * CALCIUM MAGNESIUM CHLORIDE SOLIDS ~ pH
(°F) (Fe) (Ca) (Mg) (C1)
Unconfined, Recent . 6.1 to 8.4

Cape May Formation 56 to 59 .2 to 10. (12 to . 300 )*=* 15 to 44 mostly acidic
Confined, Lower : _

Cape May Formation 58 to 62 .5 to 1.4 9 to 26 1 to8 11 to 17 80 to 170 6.9 to 7.6
Cohansey Sand 57 to 62 .1 to 4.0 6 to 98 2 to 56 11 to 64 100 to 400 6.9 to 8.2
Kirkwood Formation : -

(Upper and Lower zones) 60 to 67 .1 to 1.7 9 to 43 2 to 12 4 to 42 : 6.1 to 8.3

* With the exception of temperature and pH, all values for constituents are given in parts per million.

*% Values given are for combined total of cglcium and magnesium .,



Table 2.5-5.

Oyster Creek Well Water Ahalysis.

Constituent

Calcium
Magnes ium

Sodium and Potassium .

(by difference)
Chloride
Sulfate
Nitrate
Phosphate
Bicarbonate
Silica
Iron (Total)
" Manganese
Total Residue
Suspended Matter
Volatile Residue

Hardness as Calcium Carbonate

(CaCo03) :

Phenol Phthalein Alkalinity (CaC03)
Methyl Orange Alkalinity (CaCOj3)

pH

Biochemical Oxygen Demand

Parts per Million

36.0

2

6.6 (Ca, Mg & Fe)
0.0 :
18.0

6.35

0
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feet and are used for municipal, industrial, irrigation aﬁd domestic pur'poseé_. .
In thg past, many wells less than 30 feet de‘ep.w_er'e used for domestic and
1rrigat1.on ﬁurposes_ but, .due to water quality problems c_:aused by sep.tic
tank éontamination the water bécame unfit for use as a potable water éui)piy.
In .some cases it was possible to obtain water of satisfactory quality.by'_ -
deepeniﬁg .t:he wells to abou't 60 .fee_t in or_de.r to tap aquifers of bétte;

quality underlying impermeable confining layers.

.It is estimated that one million gallons per day per square mile
is potentially available from the ground.water aquifers in: thé'regioﬁ.'
Although. this amount of water could probably be obtained from the aduifers
in the site area under present. geohydroiogic conditions, it .should be_.
rev'is.;éd" downward (to about one-half mgd per square_mile) f_of a more
conservative estimate of iong-tem yield. This conservative esti_mafe
depends in part on the proximity of t:hé salt water canals which could be
a potential sourcé of salt water intrusion (see Section 2.5.3.6 Belo{q‘) ,_'
but principally on the anticipated future pﬁ_blic pumpage of ground water

from the area which will cause a significant decrease in head on the aquifers.’

The locations of wells being used within_ a radius of about five
miles of the site are show_n bn_ Figure 2.2-12, in the Water Use ‘section
of this reporﬁ. The quantity of water being used is probably less than
one million gallons per day. A conservativg estimate of the potential
for ground water development for aqt_xife‘rs_ in this 80 square mile area
would be on the order of 40 million gallons per day (using the factor

of one-half million gallons of groﬁnd water potential per square mile).
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2.5.3.6 Salt Water Intrusion

During. the planning phase of the Oyster Creek plant, it was .
obvioué that there could be a potential salt water intrusion problem caused.
by the construction of the intake-discharge canals'between Barnegat Bay
and the plant. Test borings were made aiong the proposed céﬁai route to
determine if there was an in;permgaﬁie layer or zone underlying the .canal'
which would preveht contamination of thé deeper Cohansey Sand Formation

at the site.

Along the discharge channel (Oyster Creek area) an impe.rvioﬁs
clay 1ayei.' was encountered in all test borings throughout the entire length
of the chaqnel from U.S. Highway 9 for a Aistance of 9,000 feet eastward
toward thé Bay. The average thickness of the clay layer was about ten
feet and varied in depth from about éight. feet to 25 feet near the Highway,
to abouf 45 feet to 60 feet at a point 9,000 feet east of fhe Highway

(Ref. 2.5-7).

~ Test borings were made along the proposed intake.channel from
U.S.. Highway 9 to a point about 5,500 feet eastward of Highway 9 along the
South Bf_anch of Forked River. Based on these borings it appeared that the
uppermost silt and clay zones in this area are shallower and less exténsivé
than ﬁhe silt and clay zones along the proposed Oyster Creek discharge
channel. Clay and/or silt layérs were encountered at elevation_ ;1 to 5
(Boring 19) near U.S. Highway 9, to elevétions '19 to 27 (Bdring 25) at a
point 5,500 feet east of Highway 9. At some of the borings bet:ween'Borit.zg

19 and Boring 25 the uppermost clay-silt zone was not encountered.
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In the sector of the 1ntake—discharge canal west of U.S. Highway 9,
the bottom of the clay lens was encountered approximately at sea level and
.was breached by the canal excavation which extended to elevations below
the clay (Ref. 2.5-3, page 8). Along a portibn of the intake canal west
of Highway 9 it was decided to construct fresh water_éanals north and south
of the intake canal with sufficient head to prevent salt water intrusion
of the deeper équifers at this location. In order to oBserve aﬁy salt
water intrusion of the aquifers a series of nine observation wells were
installed near the fresh water canal to élevations of -30 and-70 feet
(msl). Based on measurements taken from these wells during two years of
operation of the salt water intake canal, there has been no indicatioﬁ

of salt_water intrusion.

The discharge (éoutherly) portion of the canal west of U.S. 
Highway 9 also breached the clay layer during excavation. Based on the
éxisting head on the aquifers in this reach of the canal it was decided
tﬁat salt water movement into the aquifers would be minimal and no addi-
‘tional measures would be required except for observation or outpost wells
_aiong the easterly line of the p;opérty of the Company, and perpendicular '

thereto at intervals along the boundary (Ref. 2.5-3, page 27).

Prior to the construction of the Oyster Creek discharge canal
.the-quality of surface water in Oyster Creek was relatively unaffeéted by
' salt water intrusion to a point about 2,500 féet east of U.S. Highway 9,
and it is probable that the shallow and deeper aquifers adjacent to this

‘reach of the creek were not affected by salt water intrusion. Salinity

2.5-21



and depth to water measurements were made in existing active wells along
the south side of the creek, from the Highway eastward toward the Bay..
Data are not available on the chloride measurements made in these wells
before and suﬁsequentz to the operation of thé discharge canal, and it is
not possibie to substantiate whether or not salt water intrusion has |
oécurred in the shallow aquifer overlying the upper clay layer previb_usly

described.

The South Branch of Fofked_River near the proposed intake éaﬁal
was affected by tidal flow at least as far upstream as Boring 25 which was
locéted. about 5,500 feet eastward from U.Sl. Highway 9. Based on the results
lof the test boring .program along the proposed intake canal it was .appafent'

. t-ha£ _.thé intake channel Qould breach the shalloﬁ clay-silt zone in some
locations, or would be in direct contact with the shallow aquifer .where
the ixﬁpémeable zone .did not-exi_st.' | However, in view of the fact that
dredging for thé .existing marina on the North Branch of Forked River allowed
' tidal inflow of brackish waters as faf upstream as Highway 9, it was decided'
_that the additional contamination of shallow aquifers from this re#ch'of. the

. intake canal would be minimal.
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2.6 METEOROLOGY

2.6.1 General Characteristics

The climate at the Oyster Creek site is continental, but is
modified by the Atlantic Ocean. The climatic patterns are representative

~of the Central Atlantic Coast region.

Long—térm weather data were collected at proximal 'weather
stations to determine weather patterns the plant will be subjected to
during its lifetime. The onsite meteorological déta collection program
has been .conducted for six years and the results are used to calculate
diffusion characteristics of the atmosphere. To confirm that the onsite
. data are typical the frequency 'di'stribution.s of common data between the

* long-term and the onsite studies were compared and found to be similar.
2,6.1.1 Temperatures

'Table 2.6-1 presents temperature data from the New Jersey Agri-
cultural Experiment Station at Pleasantville, New Jersey, located 33 miles

SSW of the Oyster Creek site.
2.6.1.2 Precipitation
Figure 2.6-1 (Ref. 2.6-1) presents data that show average monthly

precipitation patterns and the maximum 24-hour rainfall for Barmnegat Light-

house (seven miles SE of site), and Atlantic City (35 miles SSW of site) .
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Table 2.6-1. Temperature Data at Pleasantville, New Jersey '(1926-1955.) .

Highe'st' and Lowest

Mean Highest and ' Temperatures Ever Recorded Omn
Lowest Temperatures Expected ' A Monthly Basis During the
On A Monthly Basis : - Period of Record*

Mean Me.an
Month Maximum Minimum : Month =~ Maximum Minimum
Jan. 43.5 23.7 Jan. 76 -23
Feb. 44.9 24.8 . ‘Feb. 80 11
March 51;2 31.1 March 87 2
April 60.5 39.7 ‘April 93 19
May  71.4 50.8 May 96 28
June 80.1 59.9 ~ June 101 Y
July 84.0 - :64.7 - July 106 42
Aug. 82.3 62.1 Aug. 102 41
Sept. 75.7 54,0 Sept. 99 30
Oct. 67.1  4b.4 et 94 20
Nov. 55.7 33.5 ~ Nov. 85 1
Dec. 45.3 25.0 ' Dec. 70 -4

*Absolute Maximum of 106 in 1936 and Absolute Minimum of -23 1in 1942.
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Average annual precipitation in the region of the site is about 42 inches,
the aQerage monthly rainfall is fairly uniform within the range of three
to five inches. The prevailing wind during. precipitaﬁioﬁ- is generaliy ENE.
Maximum precipitation in 24-hours was 4.5 inches for Barnegat Lighthouse

and 9.2 inches for Atlantic City.
2.6.1.3 Wind

Percent occurrence of wind directions summed over all wind speeds
are presented in Table 2,6-2, and percent occurrence of wind speed ranges
summed over all wind directions are presented in Table 2.6-3 (Ref.. 2..6—2)
for thé .Oys.ter Creek site and for Atlantic City, New Jersey. Oyster Creek
data are summarized for one year of record (February 1966 to February 1967)
on a seasonal and annual basis. The Atlantic City data are based on two
separate. periods (1959 to 1961 and 1962 to 1964). because the wind instrument
was lowéred from a 73 foot height to a 20 foot height in 1962. Theré is
good agreement of the data presented in the Tables for the wind speeds and
directions at the two locations. Minor differences may be ai:tributed to

topographic effects and differences in heights of wind sensors.
2.6.1.4 Fog

A five year record from the Atlantic City Airport, approximately
31 miles south of the site, indicates the annual average number of hours

in which dense fog occurred was 155 hours. Dense fog is defined as a fog

which restricts visibility to less than three-eighths of a mile.
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Table 2.6~2, Percent Occurrence of 16 Directions Summed Over All Wind Speeds.

OYSTER CREEK SITE ATLANTIC 'CITY, NEW JERSEY

(February 1966 - February 1967)

400-£t. level (8016 hours) Height Recorded

73! 20!
Season Level Level
Direction Winter Spring Summer Fall Annual 59'-61' 62'-64' Direction

N 1.02 0.78 1.21  1.45 4.47  5.83 6.09 N
© NNE 0.98  0.74  0.71  1.32 3.75  3.62 3.92 NNE
NE 0.88 1.38 1.60 1.43 5.30  3.42 3.36 NE
ENE 0.71 1.66 1.28  0.87 5.53  4.30 4.53 ENE
E 0.51 1.31 1.26  0.87 3.95 3.46 3.50 E
ESE 0.51  0.80  0.70 1.98 3.99  3.81 3.24 ESE
SE 0.91 0.88 1.55  1.45 4.79  3.00 3.14 E
SSE 0.72 0.97 1.52 0.80 4.02 5.40 - 3.89 SSE
s 1.03  2.46  2.42  1.63 7.55 11.53 7.60 s
SSW 2.26 2,23 322 2.03 9.74 6.2  8.84 SSW
W 1.89  1.82  3.16  1.95 8.82 6.45 7.42 W
WH o 1.50 1.12 2,71 1.53  6.86 8.35 8.28 WSW
W 3.1 1.27 2,12 2.28 8.78 10.49 7.31 W
WNW 3.6 2,09 1.48 2,43 9,42 11.00 - 9.51 wnﬁ
NW 3.02 1.52 1.19  1.87 7.61 6.17 9.78 NW
NNW 2.15 1.58 1.08 1.60 6.41 6.05 7.00 NNW
CALM* 0.02 0.0  0.03 0.04 0.11 g 53 2.5 - CALM

"% 88 Calm hours are included in the 8016 hours above; however,
the number of such hours in each season is given.
Total calm hours for the year represents 1.10%
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Table 2.6~-3. Percent Occurrence of Various Wind Speed Ranges Summed Over All Directions.
ATLANTIC CITY, NEW JERSEY OYSTER CREEK SITE (FEBRUARY 1966-FEBRUARY 1967)*
- 73-ft.  20-ft, -
Speed Range Record Record ' '
(mph) " Average  Average Winter Spring Summer Fall Annual Speed Range
S3-61  b7-6k | (mph) _
0-3 2.28 - 8.25 ' 0.87 0.72 1.48 1.12 4,22 0 - 3 **
4 - 7 19.22 26.10 1.88 : 2.48 4.08 3.21 11.65 4 - 7
8 - 12 39.95 ' 35.40 4,28 6.16 8.41 6.93 25.78 8 - 12
13 - 18 26.96 23.50 7.15 6.57 7.56 6.51 27.79 13 - 18
19 - 24 7.39 5.11 8.01 5.09 5.16 6.24 . 24,50 19 - 24

Over 25 4.19 1.63 . 2,43 1.61 . 0.52 1.50 6.06 Over 25

* Reading taken at the 400-ft. level (8016 Hours)
** 88 Hours of calm are included in total of 8016 hours



2.6.1.5 Hurricanes

Hurricanes passing within 100 miles of the site during the period
from 1935 to 1967 were as follows (Ref., 2.6-3):

Approximate Closest

Hurricane ) _ Approach of Hurricane
Name Date Center to Qyster Creek Site

None September 14-15, 1944 30 miles SE
None October 21, 1944 60 niles SE*
None September 18-19, 1945 70 miles NW*
None August 29, 1948 100 miles NW*
Carol ~ August 31, 1954 50 miles E
Edna September 11, 1954 ' 100 miles SE
Diane August 19, 1955 40 miles N*
Donna September 12, 1960 40 miles SE
Alma : June 13, 1966 100 miles E

*Post-hurricane stage when near site.

Maximum wind speeds at Barnmegat Lighthouse for the October 1944
and September 1945 hurricanes listed above, were both 37 mph. However,

both storms were in the post~hurricane stage when they passed the site.

The highest wind speed recorded at Barnegat Lighthouse during the
four year ﬁeriod 1942-1945 was 75 mph from the southwest, and was not assoc-—
iated with a hurricane. Based on 30 years of records, speeds up to 91 mph
were reporfed at Atlantic City and they were also from the southwest.

2.6.1.6 Tornadoes

United States Weather Bureau records indicate that 33 tornadoes

occurred in New Jersey during the available 47 years of record since 1920.
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Table 2,6-3. Percent Occdrrence of Various Wind Speed Ranges Summed Over All Directions.
ATLANTIC CITY, NEW JERSEY OYSTER CREEK SITE (FEBRUARY 1966-FEBRUARY 1967)*
- 73-ft.  20-ft, '
Speed Range Record Record
(mph) Avera§e Averaée Winter Spring Summer Fall Annual Speed Range
- - : _ (mph)
0-3 2.28 8.25 0.87 0.72 1.48 1.12 4,22 0 -« 3 **
b -7 19.22 26,10 ' 1.88 2.48 4.08 3.21 11.65 4 - 7
8 - 12 39.95 35.40 4,28 6.16 8.41 6.93 25.78 8 - 12
13 - 18 26.96 23.50 7.15 6.57 7.56 6.51 27.79 13 -~ 18
19 - 24 7.39 5.11 8.01 5.09 5.16 6.24 24,50 19 - 24
Over 25 - 4,19 1.63 2.43 : 1.61 0.52 1.50 6.06 Over 25

* Reading taken at the 400-ft. level (8016 Hours)
** 88 Hours of calm are included in total of 8016 hours



2.6.1.5 Hurricanes

Hurricanes passing within 100 miles of the site during the period
from 1935 to 1967 were as follows (Réf. 2.6-3):

Approximate Closest

Hurricane ) Approach of Hurricane
Name . Date _ Center to Oyster Creek Site

None September 14-15, 1944 30 miles SE
None : - QOctober 21, 1944 60 miles SE*
‘None September 18-19, 1945 70 miles NW*
None August 29, 1948 100 miles Nw*
Carol August 31, 1954 50 miles E
Edna September 11, 1954 . 100 miles SE
Diane August 19, 1955 40 miles N*

~ Donna September 12, 1960 40 miles SE
Alma June 13, 1966 100 miles E

*Post-hurricane stage when near site.

Maximum wind speeds at Barnegat Lighthouse for the October 1944
and September 1945 hurricanes listed above, were both 37 mph. However,

both storms were in the post-hurricane stage when they passed the site.

The highest wind speed recorded at Barnegat Lighﬁhouée during the
four year period 1942-1945 was 75 mph from the southwest, and was not assoc-
iated with a hurricane. Based on 30 years of records, speeds up to_91 mph
were reported at Atlantic 'City and they were also from the southwest.

2.6.1.6 Tornadoes

United States Weathe_r Bureau records indicate that 33 tornadoes

occurred in New Jersey during the available 47 years of record since 1920,
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Four of these tornadoes were in Ocean County. Two passed across the northern
corner of the County about 25 miles northwest of the site, and the other two
. occurred about 20 miles northeast at the northern end of Barnegat Bay',. near

Mantoloking.

A_'total of 25 tornadoes were reported on 23 separate days of the
period 1916 to 1958 (Ref. 2.6-4). The following is taken from the same
reference and represents the occurrence of tornadoes for each month during

1916 to 1958:

=]
=
I=
>
I
@
[
I

Month - 'S 0O N D

Total Tornadoes 0 0 1 4 3 46 41110
TornadoDays 0 0 1 4 3 3 5 4 1 1 1 0O
Tﬁom (Ref. .2.6—5) c_livi&es the United States into one-degree squares and
determines thé tornado frequency for an&' point witﬁiﬁ‘each square. 'U'sing
data from 1953 to 1962, Thom indicates that six tornadoes occurred within
the one-degree squafe (about 2.3 million acres) encompassing the site. A
mean recurrence interval for a tqrnado striking a point was calculatéd t.o

“be 2170 years using Thom's method.

2.6.2 Diffusion Meteorology

The dilution potential of the atmosphere for the dispersion of
released effluent plumes is discussed in this section. Primarily thfee
meteorological parameters enter imto the diffusion calculations: 1) wind

direction, which determines the path of the effluent plume; 2) wind speed,
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which determines dilution rate; and 3) atmospheric stability which determines

vertical and horizontal dispersion about the center line of the plume.

The onsite meteorological programs provide information which can
_be used to determine the above mentioned parameters every hour. Tabulation .
of these data have been used to determine relative concentrations of effluent

gases releaéed to the atmosphere .
2.6.2.1 Onsite Data Collection Program

A 400 foot meteorological tower was erected February 1966, in a
relatively flat, cleared area approximately 1,200 feet WSW of the Oyster
Creek Station. Instrumentation for the Oyster Creek Meteorological Tower

is summarized in Table 2.6-4 (Ref. 2.6-6).

A diffusion analysis was performed on the meteorological data
collected between Februafy 1966 and February 1967. These data are con-

sidered representativé of a normal year (Ref. 2.6-7).
2,6.2.2 Method of Analysis

Using continuously recorded wind speed and direction data, dis-
tributions by ;he'16 direction sectors versus 6 wind speed classéS'were
determiﬁed at the 400 foot level of the tower. The atmospheric stability
was determined by subtraéting temperaturé measurements at the_12 foot

level from those at the 400 foot level. .The differences are used to establish

2.6-8
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Table 2.6-4, Instrumentation for Oyster Creek Meteorological Tower.

Wind Speed and Direction

Anemometers

Recorders

Number

Location (Elevation),Feet
Make

Model

Number
Make
Model

System Accuracy

Temperature

Wind Speed, mph
Wind Direction, Degrees

Ambient
Number
Location (Elevation), Feet
Sensor Make
Sensor Model
Sensor Range, oF
Sensor Accuracy, Percent
Recorder Number
Recorder Make
Recorder Model
Recorder Chart Scale, op
Recorder Chart Divisions, Of
Recorder Accuracy, Percent
. op
Difference

Number of Points
Location(Elevation),Feet

Sensor

Recorder

Recorder Chart Scale, °F

Recorder Chart Divisions,oF

Recorder Accuracy, gercent
: F

2
75 and 400

Bendix Aerovane
120

2
Bendix Friez
141

3 to 45 *1.75, 45 to 100 £ 3.0
*3.0

1

12

Bristol Resis., Thermometer bulb
7NA

-50 to +265 '
*0.18 from -50°F to 110°F

1

Bristol Wide Strip Dynamaster
560 Multipoint

-28 to +120

1.0

+0,.25% of Full Scale

0.37

3

12 - 75
12 - 200
12 - 400
See Above
See Above
=7 to +30
0.25

0.25
0.09

I+ 1+




the following stability categories (Ref.'2.6-8):

Stability Category : Vertical Temperature Difference (At—Fo)
VS: Very Stable >2.7
MS: Moderately Stable - 2.7 to -0.9

N: Neutral _ -0.7 to -2.7

U: Unstable <-2.7.
2.6,2.3 Results

Results given in Table 2.6-5 (Réf. 2.6-9) show the four Stébility
categories classified according to wind direction. The very stable #nd
moderately étable categories are most pronounced when the wind.has an over-
land trajectory or offéhore flow. |

Table 2.6-6 shows the percentage occurrence of the.six wind speed -
fanges classified by the stability groups. The highest percentage (about 10.4)

occurs with the moderately stable category and a 13 to 18 mph wind'speéd.'

The percentage occurrence of the wind speed ranges broken down by
direction and stability are shown on Tables 2.6-7 through 2.6-10. Each Table
represents a different stability. The following percentages were obtained

for each stability category from the data:
Very stable 31%

Moderately stable = 33

Neutral 25
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Table 2.6~ =5. Percent Occurrence of 16 Directions Summed
Over All Wind Speeds for Four Atmospheric Stabilities.

OYSTER CREEK SITE DATA
~ (February 1966 - February 1967)%

Direction - VS(a) MS

2
c

N 2
NNE 1
NE 1
ENE 0
E 0.

- ESE 0.
SE 0.
SSE 0.
1.

2.

3.

3.

3.

3

2.

2,

.« e « s o = =
oMV NOVODNWSIWOOLOVLWLWNDPW
HFWOWWWOUWDMNMIIWNDNDUVOODOOWMNIND W
.
L]

HPOUOWHEWNO L, 000 WWOo

.
N WSNSPEUVMLU SO W W
S ONUVMNPOVIEVYONDUBOO B

13
27
35
60
45
71
76
86
12
73
79
18
67
11
73
61

NP HOPRPNODHEEFEHEOE— =
O WLUNFREROOVBUNNSNIORNNOG
OHMHODOOOHOODOODOOOO

CHHNREERESENNREERERRERSNO O
. .

B et

Table 2,6-6. Percmt Occurrence Of Various Wind Speed Ranges
Summed Over All Directions for Four Atmospheric Stabilities.

OYSTER CREEK SITE DATA
(February 1966 - February 1967)*

gpeed (mph) yst® MS_ N U
0-3 1.62 1.32  0.92 0.3
47 3.64 2,51 4,14 1.36
8-12 7.03 6.27  8.39  4.08
13-18 8.01 10.37  6.11  3.31
19-24 9,29 19.59 3,94 - 1,67

Over 25 1.47 2.91 1.40 0.29

* Reading taken at 400 ft. (8016 total hours)

VS ~ Very stable

MS =~ Moderately stable
N - Neutral

U - Unstable

Note: Total of all columns adds up to about 100%
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Table 2.6-7. Percent Occurrerice Of Hourly Observations
from the Oyster Creek Site for Various Wind

.. Speeds and Directigns - Atmospheric Stability:
VERY STABLE.* )

L P

.Speed (mph) at 400, feet

Direction 0-3 4-7. 8=-12 13 - 18 19 - 24 . Over 25
N 0. 11** .. 0.39, 0.72 0.61. 0.30 0
NNE 0.15. - .. 0.31 - 0.70. 0.11 0 0.
NE - 0.18 0.25 0.64 0.29 0 0
ENE . 0.14 0.16 0.21 0.07 0.01 0
E 0.05 0.14 0.21 0.02: 0.02 0
‘ESE - 0.09 0.16 0.32 0.14 0 0

_SE . 0.09  0.19 0,31 .. 0.5 . 0.03 0
SSE 0.03 0.23 0.26 - 0.29 ~ 0.06 0
S : 0.09 . ... 0.20 ... .0.31 0.34 0.18 - -0

5. 8SW . 0.06. . 0.24 0.61 0.67., ., 1.01 0.14

- SW . 0.09. . 0.26 . 0.55 0.80 - 1.66 0.44
WSW 0.15 0.21 1 0.50 0.76 1.24 0.32
W _ 0.13 0.30 _ 0.56 0,90 .. 1.43 0.35
WNW 0.15 0.22 7 0.39 0.96 1.33 0.05
NW 0.09 .. 0.18. 0.27" 1.12; - 0,98 1 ;.o . 0.07
NNW 0.05 0.20 0.46 0.77 1.02 0.10

; .l

-~

*% Total percentage of all polumns adds to about 31%.

* QOut of a total of 8016 hours during'February 1966 - February 1967,
2491 hours were classified as VERY STABLE,
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Table 2,6-8. Percent Occurrence Of Hourly Observations
' - from the QOyster Creek Site for Various Wind
Speeds and Directions - Atmospheric Stability:
MODERATELY STABLE.*

ma p— ™ o —

-

Direction _0-3 4 -7 8-12 13-18 19 - 24  Qver 25

N : 0.31%* 0,13 0.32 0.44 0.10 0.04
NNE ~0.07 0.26 1 0.59 0.27 0.21 . 0.01
NE - .0.01 0,17 0.34 - 0.37 0.28 0.08
_ ENE - 0.17 0.16 0.42 0.24 0.15 0.20
E 0.06 0.14 0.16 - . 0.27 0.19 0.16
ESE 0.09 ~  0.15 . - 0.27 0.42 - 0.31 0.14
SE - 0,09 0.32 10.46 - 0.39 0.17 0.21
SSE - 0.09 0.17 0.45 0.30 0.25 0.06
s - 0.06  0.20  0.59 l.14 0.57 0.16
SSW 0.07 0.25 - - 0.55 1.40 1.50 0.56

sW .. 0.04 0.17 0.46 1.26° 1.12 0.20 .
WSW 0,05 *  0.05 10,32 0.84 0.55 0.11
W . 0,06 .0.10 0.42 .0.86 1.06 0.31
WNW . -0.06 - 0.07 0.30 0.88 1.24 0.37
NW - 0.07 0.06 - 0.26 0.70 1.09 0.11
0.59 ~ 0.80 0,16

NNW ~0.02 0,09 0.35

*% Total percentage of_‘all columns adds to about 33%.

* Out of a total of 8016 hours during February 1966 - February 1967,
2643 hours were classified as MODERATELY STABLE.
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Table 2.6-9. Percent Occurrence Of Hourly Observations

. _;:_from the Oyster Creek Site for Various Wind
. Speeds and Directions - Atmospheric Stability
',fNEUTRAL *

- Speed ' (mph) ‘at 400 feet - - - -

Direction 0-3  4&-=7 - 8““'12 - 13 =18 719 = 24 - -Qver 25

N " 0.05% 0.17  0.17

W

0 0.26 0 0
NNE 0.11 0.39 . 0.30 0.06 0.06 .0
_NE . 0,05 | 0.36 - 0.87 . 0.47. 0.50 " 0.06
ENE. -0.10 0.27 . . 0.67 0.34 0.29 10,21
E 0.05 0.40 0.65 0.29. 0.26 0,22
ESE - 0,05 0.32 . 0.74 0,31 0.04  0.01
. SE 0.05 . 0.54 0,87 0.12 0.03 © 0,01
- SSE 0,04 . 0.24  0.64 0.26 0.06 - 0.01
s . 10,02 . 0.21 . 0.88 0.85 0.34 - 0.08 .
SSW 1 0.12 | 0.25 - 0.46 0.66 0.50. "~ 0.10
SW . ©0.07 ,..0.21 .0.38 0.40 0.17 - 0.06°
WSW 0.03 . 0.20 0,31 0.30 0.14 . 0,05
0.06 0.25 0.3 0.42 0.27 ©0.21
WNW 0.06 0.1k 0.45 0.50 0.67 - ©0.24
NW 0 0.12 0.31 0.46 0.42 ©0.08.
 NNW - 0.05 0 0.35 0.40 0.19 ©0.03

.08

*% Total percentage of all columnS"addS'to about 25%.

* Qut of a total of 8016 hours during February 1966 - February 1967,
. 1997 hours were, classified as NEUTRAL.. . .
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Table 2.6-10. Percent Occurrence of Hourly Observations
from the Oyster Creek Site for Various Wind
Speeds and Directions - Atmospheric Stability:
UNSTABLE.*

Speed (mph) at 400 feet

" Direction 0 -3 4 - 7 8 - 12 13 - 18 19 ~ 24 over 25
N 0.04%% 0,07 0.15 0.07 - 0 0
NNE 0.03 0.03 0.05 0.03 0 0
NE 0 0.05 0.09 0.15 0.07 0
ENE 0 0.03 0.35° . 0.24 0.07 0.01
E 0.03 0.10 ©0.36 0.10 0.04 0.03
ESE 0.03 0.06 0.31 0.03 0 0
SE 0.03 0.11 0.49 0.14 0 0
SSE 0 0.07 0.28 0.19 0.04 0
S 0.03 0.06 0.23 - 0.72 0.27 0
SSW 0.02 0.06 0.13 0.26 0.10 0.01
SW 0.01 0.07 0.17 0.13 0.04 0.04
WSW 0 0.14 0.35 0.20 0.03 0.03
W 0.05 0.07 0.22 0.32 0.09 0.01
WNW 0.03 0.08 0.36 - 0.34 0.44 0.10
NW 0.03 0.18 = 0.34 0.21 0.35 0.06
NNW 0.03 0.15 0.20 0.19 0.14 0

*% Total pércentage of all columns adds to about 11%.

* Out of a total of 8016 hours during February 1966 - February 1967,
885 hours were classified as UNSTABLE.
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Unstable . .1
Total - 100% -

_'The.four stébility categories are also classified by season and
wind speed ranges (Table 2;6-11). Tﬁe'very stable category for overall
wind.speeds occurs most frequently during the autumn months. During winter,
however, moderately stabie conditions persist, and neutral and unstable
- classifications persist during the summer months. (Tables 2.6-5 through

2.6-11 were taken from Ref. 2.6-9)

2.6.3 Relative Concentration Calculations

_ Cround level'relative concentrations are calculated using a
standard elevated dispersion equation which relatés.the disperSion of'
airborne effluent to downwind distances and to the meteorological conditions

that exist during the release intervals.
2,6.3.1 Elevated Dispersion Eqﬁation

Average ground level concentration within a 22.5 degree sector
for specific meteorological conditions are computed with the following

'eleﬁated dispersion equation:

%/ = Y[/ 0 x o, 51 B0 [-h /20, "]
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Table 2,6-11. Seasonal Percent Occurrences Of Stability
' Categories for Various Wind Speed Ranges. -

Wind Speed*

Range

. gmgh) :

0- 3
4= 7
8-12
13-18
19-24
>.25

0- 3
/L

8-12
13-18
19-24
> 25

0- 3
b4- 7
8-12
13-18
19-24
> 25

0- 3
4= 7
8-12 .
13-18
19-24
> 25

Winter

ONNFHF OO

cor~rocoo

PRS00

coo0o00O

387 %%
.785
.39
.98
.29
.512

412
.648

97

.66
.58
.49

.062
.399
.848
.35

.836
.337

.012
.050
.075
.162
.299
.087

Spring

(Very Stable) .

0.199
0.561
1.28
1.56
1.42
0.312

(Moderately Stable)

0.199
0.611
1.35
1.87
1.11
0.387

(Neutral)

0.312
1.15
2.68
2.04
1.57
0.724

(Unst;ble)

0.012
0.162
0.848
1.10
0.985
1.87

00O

QO MNKHFO

oONN-HOO

corRNOO

Summer

.500
.836
.48
.34
.32
.324

.312
.500
.27
91
.57
.74

.399
77
.91
.43
.898
.012

274
.972
.87
.88
374
.012

o N OO

Fall

.536
.46
.88
.13
.25
.24

WWRN— O

.399
.748
.68
.93
.33
.848

ONNN-= OO

150
.823
.08

.28 .
.636
0.324

0,037
0.175
0.287
0.162
0.012
0.0

*% Tdtal of all columns adds to about 100 percent.

*  Data are reported for the period February 1966
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Where: oz = Vertical dispersion coéfficient (meters) as
_defined by Watson and Gamertsfelder (HW-Sa 2809).

X/Q = Ground level concentratioh (second/cubic meter),
X as a function of release rate. '

6 = Sector_angle“in radians (éame as 22% degrees).

X = Downwind distance (métefs).

ﬁh o= Wind speed at stack height (meters/secopd).

he | = Effective stack height (meters) which is the.éuﬁ

~of the stack height (112 meters) plus plume rise (Ah),

The plume rise for the Oyster Creek 368 fobt stack is calculated

by the Holland-Moses Equation (Ref. 2.6-10):

) - -5 =
bh=c[1.57 d+4x107 ] Iuy

Where: Ah = Plume Rise (meters).
Vs = Exit Velocity (16 meters/second).
-d - Stack diameter (2.5 meters).
Qh = Heat emission of efflﬁént (7;35.3 105 CAL/second).
Gh = Average wind speed per speed class at sﬁack
height (meters/second).
c = Correction factor for stack diameter (2.68)

2.6.3.2 Average Annual Relative Concentrations

~ The average annual relative concentration at a specific directional

sector and radial distance from the stack is given by:
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Where:

X144y

X/Qqyqy =

IeR))

B
Y1)

2

J=® [,

1/V25 6 x /20 2]

I /[o u

Average relative concentration for the
ith stability condition and the jth wind
speed class.

Fraction of time the wind direction occurs
in the 1, j condition. '

Effective plume'rise for the wind speed claés of j.

Average relative wind s'peed for the ith stability
condition and the jth wind speed class.

All other terms as previously defined in Section 2.6.3.1.

Table 2.6-12 (Ref. 2.6-11) summarizes the annual average relative

concentrations by direction and distance from the stack. The highest value

computed was 6.02 x 10-9 seconds/cubic meter and was found in the north

direction, 1-1/2 miles from the stack. These values of atmospheric dilution

potentials are used in Section 5.2 for calculating the routine release of

radioactive effluents.

2.6.3.3

Summary

Using onsite meteorological data it is concluded that the annual

average dis_p'ersion value for X/Q of 6.02 x 1'().-9 sec/m3 is appropriate for

.calculating offsite exposures. The topography of the surrounding area is

flat and therefore, would not affect these estimates.
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Table 2.6-12. Annual Average Integrated Air Concentration.*
Distance In Meters And Miles
804 (M) 2412 4020 5628 7236
k(Mi) 1% 2% 3% 4%
Direction
From
Stack
‘N 4.24(- 9) 6.02(- 9) 4.97(- 9) 3.74(- 9) 2.81(- 9) -
NNE 1.79(-9) 3.86(- 9) 3.67(- 9) 2.90(- 9) 2.29(- 9)
NE 1.39(~ 9) 2.83(- 9) 2.59(- 9) 2.04(~- 9) 1.60(- 9)
ENE 2.32(- 9) 3.46(~- 9) 2.58(- 9) 1.97(- 9) 1.50(~ 9)
E 2.35(- 9) 3.90(- 9)  3.29(- 9) 2.50(- 9) 1.91(- 9)
ESE 4.04(- 9) 5.45(- 9) 3.97(- 9) ©2.99(- 9)  2.24(- 9)
SE 3.38(- 9) 4.88(- 9) 3.51(- 9)° 2.53(~ 9) 1.83(- 9)
SSE 2.02(- 9) 3.43(- 9) 2.65(- 9) 1.97(- 9) 1.46(~ 9)
S - 9.30(-10) 1.98(- 9) 1.73(- 9) 1.34(- 9) 1.04(- 9)
SSW ~3.10(~10) 1.59(- 9) 1.88(- 9) L.64(- 9) 1.43(- 9)
SW. 1.13(~ 9) 3.60(- 9) 3.83(~ 9) 3.11(-.9) 2.52(- 9)
WSW 2.33(- 9) 3.86(- 9) 3.55(- 9) 2.78(- 9) 2.18(-.9)
W “1.96(- 9) 4.13(- 9) 3.81(- 9) 2.97(~- 9) 2.32(~ 9)
WNW 1.29(- 9) 3.18(~- 9) 3.12(- 9) 2.50(- 9) 2.00(- 9)
NW . 2.39(- 9) 4.38(- 9) 4,.05(- 9) 3.20(- 9) - 2.53(-9)
NNW - 1.91(- 9) - 3.19(- 9) 2.82(- 9) 2.18(- 9) 1.69(~ 9)
12060 24120 40200 56280 72360
7% 15 25 35 45
N - 1.20(~ 9) 1.41(-10) 8.19(-12) 4.75(-13)  2.75(-14)
NNE 1.13(- 9) 1.94(-10)  1.85(-11). 1.76(-12) 1.68(-13)
NE 7.81(~10) 1.29(-10) 1.17(-11) 1.05(-12) 9.54(~14) "
ENE 6.59(~10) 8.50(-11) 5.54(-12) 3.61(-13) . 2.36(-14)
E 8.43(-10) 1.10(-10) 7.21(-12) 4.74(-13) 3.12(-14)
ESE 9.53(~10) 1.12(-10) 6.45(~12) 3.71(-13) 2.14(-14)
SE 6.88(-10) 5.97(-11) 2.30(-12) 8.83(-14) 3.39(-15)
SSE 5.97(~10) 6.40(-11) 3.26(-12) 1.66(~13) 8.46(-15)
S 4.92(-10) 7.47(~-11) 6.06(-12) 4.92(-13) 3.99(-14)
SswW 9.54(~10) 3.46(-10) 8.95(~11) 2.31(-11) 5.99(~12)
SW 1.34(- 9) 2.77(-10) 3.39(-11) 4.14(-12) 5.06(~13)
WSW 1.06(- 9) 1.72(-10) = 1.53(-11) 1.36(~-12) 1.21(-13)
%) 1.10(- 9) 1.71(-10) 1.42(-11) 1.18(-12) 9.85(-14)
WNW 1.03(- 9) 1.96(-10) 2.14(-11) 2.34(-12) 2.55(-13)
NW 1.26(- 9) 2,17(-10) 2.09(-11) 2.01(-12) 1.93(-13)
NNW 7.81(-10) 1.14(-10) 8.77(-12) 6.75(-13)

5.19(-14) -

* Air concentration expressed in sec/cubic'meter.

%% Exponent of 10 shown in parentheses. .
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- 2.7 BIOTA

2.7.1° Aguatic

The aquatic environment of the. Oyster Creek Nuclear Generating
Station includes thréé parts: 1) fresh water, 2) brackish estuary, and
3) salt water. Extenéive'inveStigations of the aquatic biota-benthic
flora and fauna and plankton have been conducted from 1965 to the present
in each of thesé general regions. The investigations were conducted for
JC by Rutgers University. The sampling period from October 1, 1966 to

October 31, 1967, was selected as the baseline period.
2.7.1.1 Benthic Flora

From 1965 to 1970, 136 species of benthic flora have been recorded.
Results given in Refs. 2.7-3 and 2.7-4 show that variations in both species
composition and abundance were related to seasonal and yearly sémplings.
For example, the smallest numbér of algae species occurred.during thé
warmest months; and the greatest number of species occurred in June and
December. Some large changes in relative abundance, found between 1965
and 1968, 1969 and 1970, ware not considered to be related to nuclear
plant operation (Ref; 2.7-4) but to normal fluctuations in thé populationf
A ranking of the ten most abundant speciés in Barnegat Bay is presented
in Table 2.7-1. Additionai data are available in the Rutgers University

progress reports (Numbers 1 through 7).
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Table 2.7-1 Ranks of the Ten Most Abundant Species of Benthic Flora in
Barnegat Bay During Two Different Time Periods, .

RANK : . SPECIES

1965-1968 | 1969-1970

1 o 1 'Ulva.léctUCa
é : 6 | Agardhiella tenera
3 : 5 . Ceramium fastigium
4 ' 10 | | Champia parvula
5 T 2 ' ' Graciléria verrucosa
6 | 7 Polysiphonia harveyi
7 19 Acrochaetium sp.

- 8 * . Polysiphonia nigrescehs
9 : 8 Gracilafia folifera
10 o 4 ' Codiuﬁ fragile

*Not present
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Results from these studies ;ndicate ﬁhat.the.majority of the
species (86.5 percent) occur less than 50 percént of the time. At least
31 species. can be considered uncommon to the.#rga since they occurred,
at most, only twice during a thrée year.périod._ Over half (58 percént)
of the species were found less than 25 percent 6f the time, and only-l6.
speéies occurred mofe than 50 percent of the time. Part éf the reason |
for such a skewed distribution can be attributed to the difficﬁlty of
identifying all of the uncommon species every ;ime a_samp1e is cqlleqted.
However, it is also possiblé that many of these species are transient
visitors to the Bay and were indeed not present wﬁen each sample was

collected.

In addition to the algae forms, eel grass zosﬁera marina is an

abundant vegetative type.
2.7.1.2 Benthic Fauna

There have been 170 species of benthic fauna collected.(Ref. 2.7-3).

Relatively few species occurred regularly throughout the sample areas, but

the species most often found were Pectinaria gouldi (the golden briétled'worm),

Mulinia lateralis (the little mactia) and Tellina agilis. Species of sport

or commercial vélue known to occur in the Bay are: oysters, bay scallops,

hard and soft shell clams, and the blue crab.

The few oysters that are present are not found in the immediate

area of Oyster Creek. However, at some previous time, before these
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investigations were conducted, oysters must have existed there because
examination of dredge spoils revealed their remains. It was beyond the
scope of these studies to determine the reasons for their disappearance

since it occurred before JC began site development.

Scallops,.which are mofile, tend to occur in clumps and are
6ften associated with eel grass communities. These provide some sport
and commercial harve_st. in the Bay. Clams are found near the site and
in other areas, but harvesting near the site is restricted by thé State
 of New Jersey because human habitation along. the Bay has raised pollution
tol an unsafe level. There is a sport fishery for blue crabs nearby, though

no estimates of their abundance are available.
2.7.1.3 Plankton

Plankton, phytoplankton (microscopic plant life) and zooplankton
(microscopic animal life), are 1mportaht links in the aquatic food chain,
since they are consumed by more complex animal forms. Results in Figure 2.7-1

- show phytoplankton and zooplankton relationships for the years 1967 and 1968.

- The spring bloom of zooplankton begins in February, starting with

Thaiassiosira_nordenskioldi, Detonula confervacea, and perhaps Detonula

'cxst.ifera'. Even though Thalassiosira was the dominant single species
during the bloom, the total number of mic_:;oflagellates was gréater (615 of
every 1119 cells were microflagellates). These tiny organisms are found in

great numbers in the estuary regardless of season.,
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The Thalassiosira-Detonula complex in many' estuaries will be

replaced by Skeletonema costatum as the water temperature approaches 209C (68°F).

Zooplankton feed. on microscopic piantlife (phytoplankton) and, hence,
significant zooplankton feeding, with a high standing crop of copepods,
.apparently prevents the intense bloom of phytoplankton froﬁl continuing.
Productivity as jud'ged by fodd réquirements must remain high, but an equili-
brium seems to exist between a succession of phytoplankters | and the g'razing_

population of zooplankters.

By June, water temperatures rising beyond the optimum of cold
wafer diatoms and the sudden decimation of the dopepod stock by predacious
Ctenophores (zooplankters) brings this equilibrium to an end. Here, with
warﬁli_ng more rapid, there is a distinct shift in the phytoplankton to a
series of dinoflagellates, particularl}; Prorocentrum sp. At..this time,
occasional small "réd-tide" conéentrations may be observed. Dinoflagellates
are digtinctly dominant through much of the peak-temperature season. Con-
ceﬁtrations exceeding a mi_'llion cells per liter will form from timé to time.
These c.:oncent:r;ations' are capable of keeping the phytoplankton bloom in

~ control.

- The chlorophyte Nannochloris (phytoplankton) was not adequately
enumerated owing to its minute size and remarkable abundance. A few estimates
made duriné. sumner blooms of this organism ih Barnegat Bay indicate it may
supefimpos_e .popﬁlations of between 1.1 and 10.3 million cells per liter on
the remaining phytoplankton connnuhit};', which itself may exceed a million

cells per liter at the same time.
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Phytoplankton abundance approaches a minimum and a shift in
species composition occurs in early January. The dinoflagellat_es again

decrease as. f.emperature decreases. They are replaced by a mixed diatom

population of Thalassiosira and Detonula, which become seed-stock for the

February spring bloom.
2.7.1.4 . Zooplankton

A list of zooplankto_n colle;::ted in Be_z'rnega_t Bay is given in :
Table 2.7-2. Results of zooplankton studies indicate that the .s'pring_
flowering of phytoplankton provides abutida_nt fc;rage.-which will support
.a tremendous population of zoop.'.l..ankton.. As the popul.ation of zooplankton
" increases, it is douiinated by calanoid copepods, phiefly Acart_ia sp. In
1968, they begén_to appeér during the first week of.March. Zooplankton
numbers remain fairly high through the spring, but the species begins. to

change with time. Through April, a number of small medusae (Periogonemus,

Aequora) begin to appear. Their distribution is variable, and they appear
to move about quite passively with the tide. When water temperatures

exceed .15°C (59°F) the 1argé coelenterate Cyanea capitata becomes particularly

abundant. It feeds mainly on small fishes that include Menidia memedia,

the metamorphosed juveniles of Anugilla americana, and small stiéklebacks. '

Cyanea -ieave the Bay, usually in late May, when great numbers are seen
lying senescent in the warmer shallows along the lee shore of Island Beach.

None are encountered until the foilowing spring.
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Table 2,7-2 Preliminary List of Zooplankters Collected in Barnegat Bay.

L-1°Z

Brotozoa Chaetognatha .10.  Mollusca
Foraminifera - Sagitta elegans Gastropod Veligers *

Pulvinulina sp. Pelecypod Veligers *
Radiolaria -

Unident, Rad1olarian
Infusoria -

Amphileptus qutta

Chilodon cucullus

Condylostoma sp. ?

Dactylopusia brevicornis

Diophrys appendiculatus

Paramecium sp

Zoothamnium sp

Unident. Hypotrich protozoans

Tintinnoida -
Favella sp.
Tintinnus sp.
Unident, Tlntlnnlds

Porifera
Unclassified Statoblasts

Coelenterata

"Cnidarian Blepharoplasts

Cnidarian Planula
Aecuora sp.

Cyanea capitata
Obelia geniculata ? *
Perigonemus ?

Ctenophora

Beroe ovata

Mnemiopsis leidyi

Nemathelmia

Unidentified Nematodes *

Asplanchna sp
Synchaeta sp.
Unidentified Rotifer
Unident. Rotifer Egg 18-1

Polxchaeta
Undifferentiated Trochophores *

Undifferentiated Setigers *

Arthropoda
(Arachnida) - Hydrobates sp *
(Crustacea) -
Calanoid copepods,.1nc1ud1ng:
Acartia tonsa (clausii)
Centropages spp.

Eurytemora sp
Temora longicornis

Tortanus discaudatus
Harpacticoid Copepods *
Undifferentiated Nauplii-
Various Copepodid stages
Undifferentiated Copepod eggs

“including Evrytemora
Brachyuran Zoea -
Balanus (Eburneus ?) Nauplii
C ladocera
Unidentified Amphipods *

‘Undentified Mysids *

Unidentified Cumacid *
Ostracods * ’

11. Polyzoa
Bryozan Statoblasts *

12.. Echinodermata
" Pluteus Larvae *

13. Chordata (Tunicata)

14, Oikepleura Doicia
(Pisces) -
Anquilla Americana -
(post-elver juveniles)
Undifferentiated Fish Larvae

* Hold and Tycho-Plankters
indicated.

*Fifth Progress Report, Loveland, et al., (Ref. 2.7-1).



The appearance of the ctenophore Mnemiopsis leidyi each spring
in Barnegat Bay has occurred within * one week for the past several &ears.
The_ high-population develops rapidly within a few da’&s. The counts gxceed
1000/m3. These creatures are efficient predatoré of the larger zooplankton,
feeding with particular selectivity on the calanoid copepod Acartia (Crustacea).
'Consequyently, the p-opulation of zooplankton is immediately réduced as the
swafms of Mnemiopsis feed heavily on it. "They' continue to feed on the zoo-
_plankton throughout the summer. Mnemiopsis is the dominant zooplankter
during most of the summer. It is unequally affected by temperature changes,
being more seﬁsitive to temperature in;:reases than deéreases_. For example,
when autumn si)ecimens,' acclimated to lower temperaﬁures, are brought into
the laborétory and warmed slowly to 20°¢ (68°F) they disintegrate in a matter
of hours. ~On the othe_r_hand', they may be refrigerated for several days
without damage. " M.nemiog'sis, to some. extent, Iis replaced in autumn by a’
second ctenophore species Beroe ovata. However, both species apparently

cease to be predators of zooblankton’ by about mid-October.

Despite the removal of massive predation, and perhaps because of

" 1increased thermal stress f;:om falling temperatures, zooplankton popﬁlatibns
continue g:.o <_le_crease as winter progresses. f‘or examplg, results showed that
it took the copepod Acart:_ia until Décember to produce even a token adult.
population. _Cons'e_quently, during the fall, exclusive of naupli_ar stages,

the rotifers Asplanchna and Synchaeta along with tintinnid protozoa became ,
the major specieé. The large loricate tintinnid Fayella has not been as
abundant as the rotifers but predictable outbursts have been recorded each

fall in Barnegat Bay-since 1964, when collection at Mantoloking began.
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A significant accumulation of zooplankton was obsgerved by eaxrly
January 1968 (Figure 2.7-1); then, duriné the period of minimum températures,
only small concentrations of zooplankton could be detected. _In _eariy
February,. however, zooplankton began to increase, apparently because the
photoplankton population increased. A lag of 27 days was observed between
the apparent maximum of phytoplankton and the subsequent peaic_ of zooplankton

abundance, 2,076,100 organisms per m3.
2.7.1.5 Fish -

Studies to inventory and assess the abundance of fish in the
Barnegat Bay area have been carrie(i out from 1965 to 1971. During the
period 1965 to 1968, a total of 58 species were collected. These fish
encbmpasé forms that spend’ all or part of their lives in the estuary system
and may be grouped as follows: |

1) Resident species. Those fish con.tinuously present
in the estuary and which carry out their complete
life cycle in the estuary.

2) Migratory species. Those fish that enter the
' estuary during certain seasons of the year, either
for spawning or for feeding in nursery grounds.

3) Local marine species. Those indigenous fish that
' have their greatest abundance in shoreline waters,
but are also common in estuaries.

4) Diadromous species. Those fish that pass through
the estuary to spawn in freshwater (e.g., the '
anadromous American shad) or in marine waters
(e.g., the catadromous American eel).

5) Freshwater species. Those. fish that are predomi- '
nantly freshwater forms, but that have enough :
tolerance to salinity to occur at least sporadically
in the estuary.
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The following is a list of fish species found in the Barﬁegat

Bay area:

Sgecies*

Alevife

American Eel

American Shad
Atlantic Herring
Atlantic Menhaden
Atlantic Needlefish
Atlantic Round Herring
Atlantic Silversides

Banded Killifish
Bay Anchovy
Black Drum _
Blueback Herring
Bluefish
Butterfish

Chain Pickeral
Crevalle Jack-
Cunner

Fourspine Stickleback

Gizzard Shad
Golden Shiner
Grubby

Hogchoker
Horse-eye Jack

Lookdown
Mummichog

Naked Goby
Northern Kingfish
Northern Pipefish

. Northern Searobin

Orangespotted Sunfish
Oyster Toad Fish

No. Captured

1966-1968

8
98
1,405

7
‘242
’

69,59

416
25,950
2

81
153
1

1,940

64
247
1,407

271

2.7-10

. Habitk*

Mig.
Catad.
Anad.
Mig.
Mig.
Resid.
Mig.
Resid.

Fresh
Resid.
Mig.
Mig.
Mig.
Mig.

Fresh
Mar.
Resid.

Resid.
Mig.-Anad.
Fresh
Resdid.

Resid.
Mar.

Mar.
Resid.
Resid.
Mig.
Res.
Mar.

Fresh
Resid.



No. Captured

Species* _ 1966-1968 Habit*#*
Pollock : 3 Mig.
Rainwater Killifish 157 Resid.
Red Grouper 1 Mig.
Roughtail Stingray 1 - Mar.
Sheepshead Minnow . 110 ' Resid.
Shorthorn Sculpin ? Mar.
Silver Perch 3,126 Mig.
Smallmouth Flounder 2 Mig.
Spot 6 Mig.
Spotted Burrfish ? Mar.
Spotted Seahorse 1 Resid.
Squirrel Lake ? Mar.
Striped Bass 1 Mig.
Striped Blenny 4 Mar.
Striped Burrfish : . 3 Mig.
Striped Killifish 1,506 Resid.
Striped Mullet : 2 Mig.
Summer Flounder 1 Mig.
Tautog = - _ 118 Mar.
Threespine Stickleback o 48 Mig.
Tidewater Silversides ' 1,977 Resid.
Weakfish 2 Resid.
White Mullet ' R 1 Mig.
White Perch _ 155 Anad.
Window Pane . ' 17 Mar.
“Winter Flounder " 1,296 Resid.

*Ref. 2.7-2 -
Resident

 ®*Habit: Resid. =
- : -Mig. = Migrant
Mar. = Local Marine
Anad. = Anadromous ) Diadromous
Catad. = Catadromous )
Fresh = Freshwater

The most abundant saltwater species in terms of sport or commercial
fisheries are: Atlantic silversides, tidewater silversides, winter flounder,

northern puffer, foufspine stickleback, northern pipefish, silver perch and
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Bay anchovy. The specles most oftef_x sought (or caught) by sport fishermen.
are: northerﬁ_ puffer, winter fl;)under, bl._uefi;st.l and weakfiéh. Thé weakfish -
has apparently bécome much more numeroﬁs in t;he past two years.,. and the blue-
fish is considered a highly desirable sport fish, thougﬁ not present in large

numbers.

Freshwater species of fish known to ha\.re'exi.é.ted in the South Branch
of Forked River and Oyster Creek prior to construction were: chain p_.ickeral, :
redfin piékeral, easte.rn creek chub'sucker, yelloﬁ bullhead, east_el;n piréte
perch, mud sunfish, sphagnum sunfish, fusiforn darter and eels (Ref. 2.7-15).
Brook trout were introduced into Oyster Creek, but the final succesé is not -

"known.

Dredging the South Branch of Fbrke& River and Oyster Creek changed
approximately two miles of those streatﬁs from a brackish water - fresh water
estuary to a saline condition.. Thié increase in salinity will result in fishes
with less saliﬁe tolerance avoiding these areas. The net impact will probably

be a small restriction of their downstream range.

Prior to dredging, much of the bottom supported little or no benthic
life (Ref. 2.7-1); there were toxic concentrations of hydrogen sulfide and
low levels of dissolved oxygen. Consequently, the fish population was low

because the stream was not suited to support a large fish population,
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2.7.2 - Terrestrial

The types of plants and animals existing in the vicinity of the
plant are identified in this section. The types of vegetation are also
identified and discussed in this section because .types of vegetation offset

the distribution of animals.

Six vegetation types chara.cteristic of .the_coastal pine _barrehs
(Figure 2.7-2) hav.e been identified (Ref. 2..7-4) and their acreagés neasured |
from ae_rial. photographs.(Table 2.7—.3) . The types include white cedar
'.(swamps) R hardwoods, mixed pine.hardwoods, pine sites, sal‘t water marsh
and non—fores.ted areas, Non-fdrestéd.areaé .wi'thin a five__ miles radiué of
the plant include primérily the Oyster Creek facility itself, farmlands,
highways, lakes, and small towns. With the exception of the salt vater
marshes, the 755 acres west of .Highway_9 were believed to have included
repfe'sentétives of tﬁe other five vege_.tat_:i-ve fypes prior to constructio_n
of. the f_acj.lity. Each type'of vegetation present within f:_Lve mi]_.es of..
the site, with 'specific examples, is given in Table 2.7-4, and briefly
described in the following p.atagraphs} Subsequent éections describe water-

fowl and wildlife found in the area.
2.7.2.1 White Cedar Swamps
White cedar swamps occur in lowland areas and occasionally along

the stream beds. The dominant member of the overstory is white cedar, with

an occasional red niaple and sweet bay magnolia on higher. ground. The understory
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Table 2.7-3. Vegetation Types and Acreage Within An Approximate

Five-Mile Radius of Oyster Creek.*

Vegetation Type Acreage Percent of Total Area
Hardwood 4,552 11.6
White Cedar 602 1.5
Mixed Hardwood-Pine 15,926 40,5
Pine 3,766 9.5
Saltwater Marsh 1;758 4.6
Non-Forested 12,702 . 32.3
Total: 39,306 100,0

*
Ref. 2.7-5
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‘Table 2.7-4., Five Common Types of Vegetation in the
Vicinity of the Plant Site.

HARDWOODS
Overstory .
Quercus velutina-Black oak
Quercus coccinea-Scarlet oak

Quercus alba-White oak

MIXED SITE
Overstory
Pinus rigida-Pitch pine
Quercus alba-White oak

Quercus coccinea-Scarlet oak
Quercus velutina-Black oak
Nyssa sylvatica-Black gum

PINE SITE
Overstory

Pinus rigida-Pitch pine

.Shrub layer
Quercus ilicifolia-Scrub oak

Quercus prinoides~Scrub chest-

nut oak
Myrica pennsylvanica-Bayberry

Understory
Quercus ilicifolia-Scrub oak
Kalmia latifolia-Mountain laurel
“Vacainium stamineum-Deerberry
Sassafras albidum-Sassafras
Pteris aquilina-Bracken

Understory
Sassafras albidum-Sassafras
Kalmia latifolia-Mountain Laurel
Kalmia angustifolia-Sheep laurel
Smilax rotundifolia-Greenbrier
Quercus ilicifolia-Scrub oak"
Vaccinium corymbosum~-Highbush
Blueberry
Gaultheria procumbins-Teaberry
Amelanchier canadensis-~-Shadbush
Rhus copallina-Winged sumac
(Dwarf Sumac)
Comptonia peregrina-Sweetfern
Pteris aquilina-Bracken

. Understory

Acer rubrum-Red maple

Quercus phellos-Willow oak
Quercus alba-White oak

Quercus velutina-Black oak
Sassafras albidum-Sassafras
Nyssa sylvatica-Black gum
Diospyros virginiana~-Persimmon
Prunus serotina-Black cherry

Kalmia angustifolia-Sheep laurel
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‘Table 2.7-4. (Cont'd.).

WHITE CEDAR SWAMP

Overstory _
Chamaecyparis thyoides-
White cedar -

Understory
Ilex glabra-Inkberry
Acer rubrum-Red maple
- M}grica pennsylvanica- Bayberry
Vaccinium corymbosum-Highbush
_ Blueberry
Parthenocissus quinquefolia-
.Virginia creeper
- Rhus vernix-Podson sumac.
Clethra alnifolia-Sweet pepperbush
Magnolia virginiana-Sweetbay
magnolia
Ilex decidua-Deciduous holly
Rhododendron viscosum-White
- swamp azalea

- Chamsedaphne ca lyculata-Leatherleaf

| Hibiscus palustris~Rose mallow

Kosteletzkya vérginica-Seashore mallow
Sabatia stellaris~Marsh pink

Asclebilas incarnata-Swamp milkweed
Ipomoea lacuxosa-Morning glory

Verbena stricta-Blue veruan

Solidago sempervirens-Seaside goldenrod
Phragmites communis-Common reed

Rosa palustris-Swamp rose

. Rhus copallina-Dwarf sumac

Viburnum recognitum-Smooth arrowood
Baccharis halimifolia-Groundsel bush
Vaccinium corymbosum-Highbush blueberry
Myrica pennsylvania-Bayberry

Sassafras albidum-Bassafras

Osmunda regalis-Royal fern

Dicksonia pilousinscula-Hayscented fern

~Carex spp. - Sedges
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includes a dense growth of bayberry and highbush blueberry .under the

canopy. Whité swamp azalea and leatherleaf are predominant in the bogs.
Understory in the white cedar swamps provides habitat for vhité-tailed deer,
cottontail rabbit, raccoon, _mink,. and weasel. Bobwhite Quail occur in areas
of light density understory with openit;gs nearby. Curly grass fern is also

indigenous to the white cedar swamps of the pine barrens.
~2.7.2.2  Hardwoods

The hardwood communities are 'completely_ dominated by Black,
scarlet, and white oaks. The understory is principélly scrub oak, mountain
laurel and_bracker fern which 19.' used: by deer', fox, raccoon, gray squirrel,

Ruffed Grouse, and Bobwhite Quail for food and/or cover.
2.7.2.3 Mixed Pine Hardwood

The domi_.nant species in the mixed pine hardwood. sites include
white and blacic oaks and clusters of pitch. pine. The densg-undex;st'ory_, :
including sassafrass, highBu'sh blueberry, shé_dbﬁsh,-and fems., provide ”
ohly 1ilﬁited nesting habitat for Bobwh_:l_.té Quail, but pfovide adequate |
- browse and cover for white-tailed deef and cottontail rabbit. Bobwhite_
and Ruffed Grouse may find. the mixed sites ideal where the density of

understory is light, and buds and fruits are abundant.
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2.7.2.4 Pines

The pine areas are dominated by pitch pine. The understory
is high, reaching an approximate height of 15 feet., A lower shrub layer

is well defined and dominated with chestnut oak and scrub oak (Ref. 2.7;4) .
2.7.2.5 Marsh

The predominant plant species in salt water marsh areas is the
common reed. Musicrat, mink, raccoon, and numerous migratory and nesting
shore birds and waterfowl utilize this habitat for feeding, loafing, or |
nesting. Coastal estuaries of the Atlantic are important migratory nes.ting_

and winter locales for a variety of waterfowl.
2,7.2.6 Wildlife

Wildlife indentified in the area are _1isted in Table 2.7-5.
The prindipal'épecies of wildlife of economic or recreatibpal importance
in the vicinity of the plant inclﬁde the following game mammals: woodchuck;
gray, red .and southern flying squirrel; gray and red fox; and white-tailed

deer.
The woodchuck is not very common in the coastal pine barrens of

New Jersey (Ref. 2.7-9). Poor soil conditions for dens and lack of open

fields with edible plants are important factors in its limited distribution.
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Table 2.7-5. Wwildlife Identified In The Vicinity 0f The Plant Site
June 1971.

FROGS AND TOADS

Green Frog - Common in all wet places- _

Southern Leopard Frog - Caught in both cedar swamp sites.

Pine Barrens Treefrog - Heard calling at both cedar swamp sites.

Carpenter Frog - Heard calling at one cedar swamp site and at
other swamps in the area.

Fowler's Toad - Caught on upland sites and frequently caught in
salt marsh,

TURTLES

Eastern Painted Turtle - Caught at pond near cedar swamp,
Spotted Turtle - Seen along Cedar Creek.

Wood Turtle - Single individual caught in pine upland site.
Eastern Box Turtle - Very common at all sites.

LIZARDS

'Northern Fence Lizard - Seen at upland mixed site.

SNAKES

Northern Black Racer - Seen along road in upland hardwood area.
Northern Water Snake - Found at lake near cedar swamp.

MAMMALS

Opossum - Two individuals seen dead along the road.

Eastern Cottontail - Very common at all sites.

Red Squirrel - Common in pine and mixed sites.

Gray Squirrel - Individudls seen in woods near Waretown.

White-footed Mouse - Thirteen individuals caught at sites #5
and #7 during 40 trap-nights.

Red-backed Vole - Single individual seen in cedar swamp.

Meddow Vole - Droppings and cuttings abundant in salt marsh

Pine Vole - Seen frequently at upland sites. :

Muskrat - Signs and houses common in salt marsh.

Eastern Mole - Tunnels common on upland sites.

Raccoon - Tracks seen at lakes in the area and in the salt marsh,

White-tailed Deer - Very common at all sites,
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Table 2.7-5.

(Cont'd.)

BIRDS (Species judged by Rutgers University to be nesting within

the 5-mile radius area from field observations,)

' Green Heron

Mallard

Black Duck

Wood Duck

Turkey Vulture
Red-shouldered Hawk
Sparrow Hawk

-Ruffed Grouse
Bobwhite

Killdeer

Mourning Dove
Yellow-billed Cuckcoo
Whip-poor-will

Common Nighthawk
Belted Kingfisher
Yellow-shafted Flicker
Hairy Woodpecker
Downy Woodpecker
Eastern Kingbird
‘Great Crested Flycatcher
Eastern Phoebe
‘Eastern Wood Pewee
Tree Swallow

Barn Swallow

Purple Martin

Blue Jay

Common Crow

Fish Crow

Carolina Chickadee

Tufted Titmouse
White-breasted Nuthatch
House Wren

Mockingbird

Catbird

- Brown Thrasher

Robin

Starling

Red-eyed Vireo

Black and White Warbler
Blue-winged Warbler
Pine Warbler

Ovenbird
Yellowthroat -

House Sparrow
Red-winged Blackbird
Baltimore Oriole
Common Grackle
Brown-headed Cowbird .
Scarlet Tananger
Cardinal

American Goldfinch

~ Rufous-sided Towhee

Seaside Sparrow
Chipping Sparrow
Field Sparrow
Swamp Sparrow
Song Sparrow
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Gray .and red squirrels are common, primarily wherever deciduous
trees are found. The seed, twigs, and bark from the four species of oak
and other seed producing trees brovide a food suppiy for the gray squirrel
in the fall, winter, and early spring. .There are very few squirrels on the

site itself because of the schttefed distribution of deciduous trees.

The gray fox is common, whereas the red fox is rare in southern
New Jersey. The fox population fluctuates with changes in the abundance of

prey. -~ small mammals and game birds.

Small mammals are more coﬁmon in open areas near étreams, cedar
swaln_ps; and bogs (Ref. 2.7-9). Mink, weasel and muskrat aré common in-
: h_abitahf:é of streams and bogs in the piﬁé barren region. Mink and weasel
have .not l;een seen on the site b_ut could be expecfed to exist in small

numbers because the area 1is suitablé.

. The largest and mbsﬁ .si_g.nifica_nt game .m.annnal in the area is the
white-taiied dc;er. According to a state conservation office, white-ta;led
_deef are abundant in the area of the site. White cedar and the associated
u_hderstory vegétation of hardwoods, mixedl sites, and pine provides diverse

and abundant browse for the deer all year.

Colonies of beaver are found in the coastal marshes of Barnegat
Bay acéording to a state wildlife biologist. Some local residents trap

beavers each fall.
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2.7.2.7 Gamebirds and Waterfowl

The important gamebirds in the area include Ruffed Grouse, Bobwﬁite
@ail, and waterfowl. A listing of birds found in the area and their seasonal
occurrence (Table 2.,7-6) was compiled by personnel of Rutgexs University
(Ref.'_2.7-6)_ and through other literature reviews (Refs.. 2.7-7, 2.7-8,. 2.7-11

and 2.7-14).

The coastal estuaries provide habitat for migratimg waterfowl
(Ref. 2.7-13).. Long Beach State Park and the New Jerséy State Game Farm near
Lanoka Harbor have been designated as sanctuaries. Barnegat Bay, too,
provideé sufficient sanctuary for waterfowl in the area. According to a
state wiidl_l.ife biologisf, the Bay has an abundant _food supply (i.é., shell-

_fish and eelgrass) for the wintering birds.

Barﬁegat Bay is within thé Atlantic Flyway, which reéeives ducks
fro.;n: several corridérs_(Ref'._ 2.7-4) traveling from the Maritime Pr_ov:l.nées
_ of. _.Canad_a to s_péhd the winter along the Atlantic Coast. Up 'to.-1'00,000
'ngbling Ducks, including Mallards, Teal, Widgeons, Redheads, and' Gadwalls,
.haQe b.ee'n recorded in. the Barnegat Bay area. The Atlantic Coast corridox
funne_ls an estimated 25,000 Leséer Scaup, 225,000 Greater Scaup, and 10,060
Canvasbacks egc_h year to the principal wintering areas of Chesapeake Bay
and 'pdiﬁts éouthward. A few Ring-necked Ducks, 01d Squaws, Sc_ot'eis, and

Eiders are aléo included.
According to a state conservation officer and vildlife biologist,
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Table 2.7-6. Birds Comhon to the Piﬁe'Barrens and
Coastal'Waters Near the Plant Site.

Common Name ' : Scientific Name - : .Seasonal Occurrance*

Common Loon
Red-Throated Loon . -
Red-necked Grebe

Horned Grebe
Pied-billed Grebe
Double-crested Cormorant
Common Egret

Great Blue'Heron

Green Heron

Black-crowned Night Heron

Mute Swan
Whistling Swan
Canada Goose
Brant
Snow Goose
Mallard
Black Duck
Pintail
" Gadwall
American Widgeon
European Widgeon
Shoveler
Blue-winged Teal
Green-winged Teal
Wood Duck
Redhead
Canvasback
Ring-necked Duck
Greater Scaup
Lesser Scaup
Common Goldeneye
Bufflehead
Ruddy Duck
-Red=-breasted Merganser
Hooded Merganser
‘Turkey Vulture

Gavia immer.
Gavia stellata
Padiceps grisegena

Padiceps auritus

Podilymbus podiceps

Phalacrocorax aurfitus

Casmerodius albus
Ardea herodias

Butorides virescens

Nycticorax nyctlcorax

Cygnus olor
Olor columbianus

Branta canadensis

Branta bernicla

. Chen hyperborea

Anas platyrhynchos

Anas rubripes
Anas acuta

Anas strepera
Mareca americana
Mareca penelope
Spatula clypeata
Anas discors

Anas carolinensia
Aix sponsa

Aythya americana
Aythya valisineria

Aythya collaris
Aythya marila
Aythya affinis
Bucephala clangula

Bucephala albeola
Oxyura jamaicensis

Mergus serrator

Lophodytas cucullatus

Cathartes aura
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Table 2.7-6. (Gput'd.)

Common Name

Scientific Name

Seasonal Occurrance *

Mourning Dove
Yellow~billed Cuckooo
Black-billed Cuckcoo
Screech Owl

Great Horned Owl
‘Short-eared Owl
Saw-whet Owl
Chuck-will's-widow
Whip-poor-will

Common Nighthawk
Chimney Swift
Ruby-throated Hummingbird
Belted Kingfisher
Yellow-shafted Flicker
' Red headed Woodpecker
Red-bellied Woodpecker
Yellow-bellied Sapsucker
Hairy Woodpecker

Downy Woodpecker
Eastern Kingbird

Great Crested Flycatcher
Eastern Phoebe
Acadian Flycatcher
Traill's Flycatcher
Least Flycatcher
Eastern Wood Pewee
Tree Swallow
Rough-winged Swallow
Barn Swallow

Purple Martin

Blue Jay

Common Crow

Fish Crow
Black-capped Chickadee
‘Carolina Chickadee
Tufted Titmouse
White-breasted Nuthatch
Red Bressted Nuthatch
Brown Creeper

House Wren

Carolina Wren
Long-billed Marsh Wren

Zenaidura macroura
Coccyzus americanus
€occyzus erythropthalmus
Otus asio

Bubo virginianus

Asio flammeus

Aegolius acadicus
Caprimulgus carolinensis
Caprimulgus vociferus
Chordeiles minor
Chaetura pelagica -
Archilochus colubris
Megaceryle alcyon
Colaptes auratus
Melanerpes crythrocephalus

Centurus carolinus
Sphyrapicus varius
Dendrocopos villosus
Dendrocopos_pubescens
Tyrannus tyrannus
Myiarchus crinitur

Sayornis phoebe
Empidonax virescens
Empidonax traillii
Empidonax minimus
Contopus virens
Iridoprocne bicolor
Stelgidopteryx ruficollis
Hirundo. rustica
Progne subis
Cyanocitta cristata
Corvus brachyrhynchos

Corvus ossifragus
Parus atricapillus
Parus carolinensis
Parus bicolor
Sitta carolinensis

_Sitta canadensis

Certhia familiaris

Troglodytes aedon

. Thryothorus ludovicianus

Telatqdytes;palustris-
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Table 2.,7-6.

(Cont'd.)

Common Name

Scientific Name

- Seasonal Occurrance*

Red-tailed Hawk
Red~-shouldered Hawk
Broad-winged Hawk -
Marsh Hawk

Osprey

Pigeon Hawk

Sparrow Hawk

Ruffed Grouse
Bobwhite
Ring-necked Pheasant
Virginia Rail
Semipalinated Plover
Killdeer

Solitray sandpiper
Spotted sandpiper
Greater Yellowlegs
Lesser Yellowlegs
Least Sandpiper

' Semipalmated Sandpiper
American Woodcock
Herring Gull
Ring-billed Gull
Laughing Gull
Bonaparte's Gull
Common Tern

Black Tern

Black Skimmer
Mockingbird

Catbird .
Brown Thrasher
Robén

Wood Thrust

Hermit Thrush
Swainson's Thrush
Gray-cheeked Thrush
Veery . :
Eastern Bluebird
Blue-gray Gnatcatcher
Golden-crowned Kinglet
Ruby-crowned Kinglet
Cedar Waxwing
Loggerhead Shrike

Buteo jamaicensis .
Buteo lineatus
Buteo platypterus
Circus cyaneus

Pandion haliaetus -
Falco columbarius
Falco sparverius

Bonasa umbellus

Colinus virginianus

Phasianus colchicus

Rallus limicola

Charadrius semipalmatus
Charadrius rociferus

Actitis macularia
Actitus macularia

Totanus melanolencus
Totanus flavipes
Erolia minutilla

Ereunetes pusillus
Philohela minor

Larus argentatus

Larus delawarensis
Larus atricilla

Larus philadelphia
Sternahirunda
Chlidonias niger
Rynchops nigra

Mimus polyglottos
Dumetella carolinensis

Toxostoma rufum

Turdus migratorius

Hylocichla mustelina

Hylocichla guttala

Hylocichla ustulata
Hylocichla minima

- Bylocichla fuscescens

Sialia sialis
Polioptila caerulea
Regulus satrapa

Regulus calendula
Bombycilla cedrorum
Lanius ludovicianus
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Table 2.7-6. (Cont'd.)

Common - Name

Starling

White-eyed Vireo
Yellow=throated Vireo
Red-eyed Vireo
Black-and=-White Warbler
Prothonotary Warbler
Golden-winged Warbler
Blue-winged Warbler
Tennessee Warbler
Parula Warbler
Yellow Warbler
Magnolia Warbler

Cape May Warbler.

Black~throated Blue Warbler

Myrtle Warbler

Black=throated Green Warbler

Blackpoll Warbler
Pine Warbler
Prairie Warbler

Palm Warbler
Ovenbird

_Northern Waterthrush
Yellowthroat
Yellow=breasted Chat
Hooded Warbler
Wilson's Warbler
American Redstart
House Sparrow
Eastern Meadowlark
Red=winged Blackbird
Orchard Oriole
Baltimore Oriole
Common Grackle
Brown~headed Cowbird
Scarlet Tanager
Cardinal
Rose=breasted Grosbeak
Evening Grosbeak
Indigo Bunting
Purple Finch

Common Redpoll

Pine Siskin

Scientific Name

Sturnus vulgaris
Vireo griseus

- Vireo flavifrons

Vireo olivaceus
Mniotilta varia

- Protonotaria citrea

Vermivora chrysoptera
Vermivora pinus
Vermivora peregrina
Parula americana

Dendroica petechia
Dendroica magnolia
Dendroica tigrina
Dendroica caerulescens

Dendroica coronata
Dendroica virens
Dendroica striata

Dendroica pinus
Dendroica discolor
Dendroica palmarum
Seiurus aurocapillus
Seiurus noveboracensis
Geothlypis trichas
Icteria virens
Wilsonia citrina
Wilsonia pusilla:
Setophaga ruticilla
Passer domesticus
Sturnella magna
Agelaius phoeniceus
Icterus spurius
Icterus galbula
Quiscalus quiscula
Molothrus ater

Piranga olivacea
Richmondena cardinalis
Pheucticus ludovicianus
Hesperiphona vespertina
Passerina cyanea
Carpodacus purpureus
Acanthis flammea

Sginus pinus

Seasonal Occurrance*
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Table 2.7-6.

(Cont'd.)

Common Name

American Goldfinch
Red Crossbill _
White~winged Crossbill
Rufous=s8ided Towhee
Henslow's Sparrow
Sharp-tailed Sparrow
Seaside Sparrow
Vesper Sparrow
Slate=colored Junco
Chipping Sparrow

Field Sparrow
White-throated Sparrow
Fox Sparrow

Swamp Sparrow

Song Sparrow

Scientific Name

Spinus tristis

Loxia curvirostra
Loxia leucoptera
Pipilo erythrophthalmus

. Seasonal Occurrance*

Passerherbulus henslowii

Ammospiza caudacuta
Ammospiza maritima

Pooecetes gramineus

Spizella passerina
‘Spizella pusilla
Zonotrichia albicollis
Pagserella iliaca -
Melospiza georgiana
Melospiza melodia

gEZIOnNEnnnnYE Sy

% P = Permanent resident

Summer

Winter

=
]

Migratory
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approximately 180,000 Brant spend the winter between Barnegat Bﬁy and

Cape May Point.

Additional birds of significance are the Osprey, an endangered
species. According to a state conservation officer, six paix nested in

the Ocean County area during the 1971 breeding season but no young hatched.

According to a state conservation officef, Ruffed Grouse utilize
the small pockets of lowland hardwoods for breeding habitat and are not

abundant on the plant ‘site.

The partially open und_erstory' found in the ﬂardwoods and pine .
sites provide adequate nesting habitat for tﬁe Bobwhite Quail (Ref. 2.7-11).
The Bobwhite Quail is attracted by edge vegétation formed by brush and trees
that border openings in the pine and hardwood areas. A limited number of
openings occurred in the area betwgen Highway 9 and the Garden State Parkway
prior to the construction of the Oyster Creek plant. Bobwhite Quail have

been seen in the plant environs.

The Ring-necked Pheasant, althdugh abundant in the farm communi ties
of northern New Jersey, seldom extend their range.into the southern countiés
of the State, and. tberefore is not an important gamebird in the wvicinity of

the plant site (Ref. 2.7-12).
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3.0

THE PLANT
3.1 EXTERNAL APPEARANCE OF PLANT

The landécape in the immediate \}icinity of the plant is char-
acterized by moderate vegététion. Thé foliage rénges from graés to pines
and small oaks. The terrain is naturally flat, with the predominant mén-
made features (roadways, railroads, marings, and beach cottéges) reinforcing_

this horizontality.

The plant is showm in Figure 3.1-1 and is punctuated with a
concrete chimney stack that rises 368 feet; ‘The stack, -abouf 30 feet in
diameter at the base and ten feet in diameter at the top, is visible for
sgveral miles., The lower elements, thoﬁgh visible at éhort’ef distances,
are more massively proportioned. The ‘reactor bu;llding is almqst cubié and
rises about 146 feet above grade. It is built primarily of exposed concrete,
with the upper ome-third being enclosed in heﬁtral gray metal corrugated

siding.

The turbine building is the largest single element in the complex.
Though lower in profile than the reactor containment building, 1t covers
more than twice the ground area. It is sheathed in metal siding to match

the upper portion of the reactor ‘building.
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to Lacey .Rbad which was clear-cut to a width.of about 160 feett The effects
of clear-cutting the right-éf-way Have- been beneficial to wildlife in the
area because it removed overstory and allowed low lying vegetation to become
established which sérves as feed and.cover.for mammals such as white-tail
deer, cottontail rabbit, and Bobwhite Quail. JC has recently modified

its ‘'underbrush clearing procedures to promote regrowth of natural vegetation
on the right-of-wéy at primary and éecondary road crossings to provide

vegetative visual barriers at these locations.

The Oyster Creek-Manitou right-of-way crosses one state park,

| Double Trouble State Park, which is réserved for recreation and wildlife.
Five commercial cranberry bogs were also located in the Park. JC met with
represéntatives of the State of New Jersey, Department of Conservation and
_ Ecot}oﬁic Development to establish an alternate right-of-way through the
Double Trouble property so the right-of—w;y would not handicap the outdoor
recreation aﬁd conservation purpose for which the propert&-was acquired'.
In aiddition, the right-of-way was also rerouted to avoid the bogs _and a

' 1ake. situated in -the Park. The line was routed to avoid a cranberry |
bog at Jake's Branch (Figure 3.2-2), and all nearby agricultural areas.
Even. thoug.h the _tranémission right-of-way was constructed before guidelines
of the Federal Power Commission Order 414 were released, JC took measures

that coincidently conform to the Order (see Section 3.2.1.2).
" The Ocean County Historical Society and the State Museum of

‘New Jersey were consulted to verify that the transmission right—of-way

did not affect the 47 historic sites in Ocean County listed by the State
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Museum in Trenton, New Jersey. (The list of historical sites is given

in Section 2.3-1.)
3.2.1.2 Segmental Analysis of the Oyster Creek-Manitou Network

A. Oyster Creek Nuclear Generating Station Switchyard to the Western
Side of the Garden State Parkway

The transmission corridor has been divided into four segments,
A, B, C and D. Section A of the right-of-way is 1.2 miles long and entirely

clear-cut (Figure 3.2-2).

The east view from the northbound lanes of .the Garden State Parkway
is one wifh a 240 foot wide cofridor with no screening present; a tunnel
view exposes the switchyard. Sparse vegetation covers the first third of
the corridor, but is slowly being-reeétablisheci and partial screening should

be accomplished within the next few years.

" The west view from the northbound lanes and both east and west
views from the southbound lanes of the Parkway presents well planned trans-
miss.:i.on liﬁe crossings aesigned to show the passing motorist the least
possible amount of cleared right-of-ﬁay. Here the right-of-way was cleared.
only to a width of 40 feet. Ground cover is present in this corridor, which
prevents erosion and provides cover and food for wildlife. The transmission
fower oh the west side of the Parkﬁay is well set back and its appearance
largely masked. Only the overhead wires are visible from the Parkway.' The

long tunnel view to the east is entirely masked by the small clearing across
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the Parkway median. Even the Oyster Creek Nuclear Generatiﬁg Station is.
invisible from this point. This road crossing conforms to guidelines of the
Federal Power Commission Order 414 (specifically, Guidelines 6, 7, 8, 10, 12,

14, 19, 20,25, 33 and 34).

B. Garden State Pai'kwgy Croésing to Lacey Road

The total distance of Section B is 3.3 miles and includes 0.9
miles of white cedar swamp. The right-of-way has been clear-cut to a x;ri'dth
of 160 feet. Lacey Road is the only road -encountered.in this section ahd
screening along the road is not effective at present. This results iﬁ a
tunnel view of over two milé.s across a pitch pine forest and whit.e ced_ar
swamp. . However, as at other road crossings, JC is allowing natural growth

to mask the tunnel view.

The transmission line right-of-way also parallels the Garden State
Parkway for the entire 3.3 miles of Section B, but is hidden from motqris_ts'
view by a 75 foof wide pitch pine forest screen. The Parkway Authority values
the clear-cut right-of-way as'-a fire break. This section of right-of-way
is an example of Guideline No. 29 of the Federal Power Commission Order .414
which states: 'Long views of transmission lines parallel to highways should .
be avoided where possible. This may be accomplished by overhead lines being

placed beyond ridges or timber areas."
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‘C. Lacey Road to Dover Road

Secfion C is 5.4 miles long. Tﬁe fransmission lines cross Lacey
Road, Pinewald-Keswick Road and Dover Road. The south view of Dover Road
does not have a tunnel view, but Lacey Road has a tunnel view about two
miles long- 1ooking north and Pinewald-Keswick Road has a tunnel view .of
approximately one mile on both sides of the rbad. - To facilitate the regrowth
of natural visual barriers, applications of chemical retardants _have'been
eliminated at road c;rossings. JC also made an arrangement with the Staﬁe
of New Jeréey whereby JC removed the stumps, prepared the area for seediﬁg
and provided.grass seeds to the State. The, State sowed the seed to provide

habitat for wildlife and provide cover to prevent erosion.

The ri-ghﬁof—wa}; waé éleax_‘-cut to a width 6_f about 240 feet, and
approximately 2.0 miles of white cedar swamps were cutover In the process.
A service road for the transmission line crosses ten streams. However, the
largest stream, Cedar Creek, was not crossed. JC plans to allow the -w@p
vegetation to g.row back and only that vegetation posing a fire_ hazard or

hazard to the transmission line will be removed

The transmission right-of-way also crosses Double Trouble State
Park, but is located far enough west to avoid the lake and five cranberry
bogs within the Park. The right-of-way was also routed around a similar

bog on Jake's Branch.
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D. Dovexr Road to Manitou Substation, Toms River, New Jersey

Sectipn D comprises the final 1.2 miles of transmission line
leading to the Ménitou Substation. No swamps are encountered along this
section. The route crosses Dover Road. Since it was clear-cut there is
no real sCrée__ning yét present; consequently, when looking morth from the
road a tunnel view of approximately one mile can be seen. In order to
facilitate the regrowth of natural visual barriefs, chemical applications

have been eliminated near Dover Road.

A r_és_idential subdivision lies south of the right-of-way, with
at least 60 homes having a possible view of. the trané_mission line route.
The potential visual iu_xpact. is .lessened_by 'thé presence of a large étrip
of pitch pine lying parallel to the transmission corridor and helping to
screén the transmission line from view of the subdivision. Appafently
residénts .in the area havg not been affected by the transmission lines

and Ithe right-of-way because JC has not received complaints.
3.2.1.3 Transmission Right-of-Way Maintenance Programs

Proper maintenance of all JC rights-of—way has 'always. been of
great concern to the Company. Figure 3.2-3 shows the transmission lines
involved in the JC system. Prior to 1947 the 'transmission..line right-of-
way vegetation maintenance proéram consisted .of periodic cutting, én expensive
and t_ime consuming program. It was then decided .to expériment_with a pilot

chemical brush control program. 1In 1950 the Company instituted the program

3.2-6



on a permanent basis and placed all rights-of-way under chemical management,

The entire vegetation management ma.intenance program is admin_istered_
by a Company forester who is a tree expert certified by the State of New Jersey,
Departmént of Environmental Protection, Burea'u of Tree Experts. The vegetation
management staff is responsible for selectively controlling the vegetation on
approximately 15,000 acres of transmission rights-of-way with chemicals, _
Current repetitive treatment'cycles range from three to six years depending
on the local growth rate. (A selective basal ground application method is
used in the maintenance prograﬁn.) The objective 18 to eliminate certain
specified undesirable vegetation and to promote growth of a stable ground
cover of gx;asses, wild flowers, and native low lying éﬁrubs and trees.
Available evidence indicates that wildlife has not been adversely affected
by the prograﬁ and that fdod supplies are adedﬁate along the 'right.s—of-way.
Herds of deer, for example, have been sighted along the Oyster Creek—Manitou.
right-of-way. Numerous locations have been found where deer have bedded

down or grazed within the right-of-way.

Public acceptance of the chemical program has been very favorable,
largely due to the 'selective'" approach and timely scheduling of repetitive
treatment which has improved the aesthetics by eliminating unsightly "brown
out" areas. Since most of the transmissj.on rights-of-way afe easements, a
"courtesy call” is madé wherever possible to inform each pfoperty owner that
JC will be traversing and éhemical_ly treating the right-of—way on his
property. Objections éttrii:utable to the chemical programs over t_he past

23 years have been minimal, and those that did develop were usually found
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to have been based on misunderstandings.

JC is aware that its activities are under close public scrutiny
and has modified the transmission right-of-way management program to meet
certain objections of the public. For example, chemical applications have
been customized to befter suit local conditions. 'Rights—of-—way in the’
vicinity of heavily populated areas, major recreational areas, camp sites,
summer colonies, and similar facilities are treated only during the dormant

season when the public is least affected.

The rates of chemical applic