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SUMMARY AND CONCLUSIONS

This Draft Environmental Statement was prepared by the U. S. Atomic
Energy Commission, Directorate of Licensing.

1. This action is administrative.

2. The proposed actions are the continuation of construction permit

CPPR-80 and the issuance of an operating license to the Toledo

Edison Company and the Cleveland Electric Illuminating Company for
the start-up and operation of the Davis-Besse Nuclear Power Giailon

located near Port Clinton in Ottawa County, Ohio (Docket No. 50-346).

The Station will use a pressurized water reactor (PWR) to produce
about 2633 megawatts (MW) of heat to generate about 872 MW of elec-
tricity. The turbine steam conde.ser will be cooled by water cir-
culated through a single hyperbolic natural-draft cooling tower.
Makeup water for the cooling tower will be taken from Lake Erie.

3. Summary of environmental impact and adverse effects:

a. Approximately 150 acres of farmland have been removed from
production of grain crops and converted to industrial use.

b. There will be a temporary disturbance of the lake shore and
lake bottom during construction of the Station water intake
and discharge pipes and the temporary barge channel.

¢. Because of the location of the Station in a migratory bird
flyway and close proximity to bird refuges, there is a
possibility of occasional occurrences in which large numbers

of birds are killed by flying into the cooling tower.
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The cooling tower blowdown and service water which the Station
discharges to Lake Erie, via a submerged jet, will be heated up
to 20°F above lake water. The thermal plume resu.ting from the
maximum thermal discharge will have an area of about 0.7 acres
within the 3°F isotherm (above lake ambient).

There will be locally high levels of residual chlorine (up to
0.5 ppm) close to the Station discharge jet during the daily
periodir chlorinations of the cooling tower circulating water.
The Station's natural-draft cooling tower will have an adverse
visual impact on the surrounding areas.

There is a possibility that the cooling tower may augment natural
fog within several miles of the Station - particularly in the
winter months.

olightly increased local snowfall close to the Station may result
from the cooling tower plume in winter.

About 101 miles of transmission lines are being constructed,
primarily over farmland, requiring about 1800 acres of land for
the rights-of-way.

The Station will discharge approximately 150 microcuries per
year of mixed isotopes and 260 curies per year of tritium to
Lake Erie. An additional 740 curies per year of gaseous
radiocactive wastes will be discharged to the atmosphere.

A very low probability of risk of accidental radiation exposure
to the public will be created.

An increase in the local economy will result from operation of

the Station.
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The principal alternatives considered are:

b.

c.

Q.

Alternative fuels
Alternative sites
Purchase of power
Alternative cooling systems

Auxiliary cooling for service water and blowdown effluent

The following Federal, State and local agencies have been requested

to comment on this Draft Environmental Statement:

Council on Environmental anlity

Department of Transportation

Department of Commerce

Department of Health, Education and Welfare

Department of the Army, Corps of Engineers

Federal Power Commission

Department of the Interior

Department of Agriculture

Department of Housing and Urban Development

Environmental Protection Agency

Governor of the State of Ohio

Ohio Department of Health

Ohio Department of Natural Resources

This Draft Environmental Statement was made available to the public,

to the Council on Environmental Quality, and to the other agencies

noted above in October 1972.

On the basis of the analysis and evaluation set forth in this State-

ment, after weighing the environmental, economic, technical, and

other benefits of the Davis-Besse Nuclear Power Station against the
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environmental costs and considering the available alternmatives, it

is concluded that the actions called for are the continuation of con-

struction permit CPPR-80 and the issuance of an operating license
authorizing operation of the facility, subject to the following
conditions for the protection of the environment:

a. The develcpment ¢f a terrestrial monitoring program to detect
changes in the fauna in the vicinity due to operation of the
cooling tower. It is suggested that such a program could
focus on the barrier beach plant community at the site.

b. The development of a program to record any kills due to birds
hitting the cooling tower and other Station structures.
Emphasis should be placed on observations during adverse
weather conditions and during the spring and fall migratory
seasons. The program should start as soon as the cooling tower
reaches ici full height, and should also explore methods for
reducing the problem in the event that large numbers of birds
are killed.

¢. The development of an aquatic monitoring program to measure
the residual chlorine levels in the lake in the vicinity of
the discharge jet. If the results of these measurements
verify that the level is below the recommended EPA criteria
outside a suitable mixing zone (to be established), the meas-
urements can be discontinued, provided the applicant exercises

suitable controls within the Station during chlorination.
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FOREWORD

This Draft Detailed Statement applies to the environmental considera-
tions for the Davis-Besse Nuclear Power Station (Docket No. 50-346)
under construction near Port Clinton, Ohio by the Toledo Edison Com-
pany, in partnership with the Cleveland Electric Illuminating Company.

The currently scheduled start-up date is December 1974,

The National Environmental Policy Act of 1969 (NEPA) requires that all
agencies of the Federal Government report on major federal actions sig-
nificantly affecting the quality of the environment. These agencies
are required to prepare a detailed statement which includes evaluation
of the following items set forth in Section 102(2)(c) of the NEPA:

s The environmental impact of the proposed action,

1. Any adverse environmental effects which cannot be avoided
should the proposal be implemented,

» & & Alternatives to the proposed action,

iv. Relationship between local short-term uses of man's environ-
ment and the maintenance and enhancement of long-term
productivity,

v. Any irreversible and irretrievable commitments of resources
which would be involved in the proposed action should it be

implemented.

In order to implement the NEPA, and to reflect the guidance of the
Council on Environmental Quality and the "Calvert Cliffs decision' by

the United States Court of Appeals, the Commission has revised
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Appendix D of 10-CFR-50. This Statement was prepared in accordance
with the provisions of the revised Appendix D by the Directorate of
Licensing of the U. S. Atomic Energy Commission with assistance from
Argonne National L:boratory.

The documents used in this review were the applicant's Environmental
Report and Supplements, the applicant's Preliminary Safety Analysis
Report (PSAR) and amendments thereto, testimony prepared by the appli-~
cant for show cause hearings, the Commission's Safety Evaluation and
show cause hearing review, and the documents listed at the end of each
chapter. All the material submitted by the applicant in support of
his application, and other pertinent documents, are available for pub-
lic inspection at the AEC Public Document Room, 1717 H Street Northwest,

Washington, D. C. 20545.

The applicant must comply with all requirements cf Section 21(b) of the
Federal Water Pollution Control Act, as amended by the Water Quality

Improvement Act cof 1970 (Public Law 91-224).

All comments (to be sent to the Deputy Director for Reactor Projects,
Directorate of Licensing) and the applicant's responses will be taken
into account in the preparation of the AEC's final environmental
statement for the Station. That final environmental statement will
include a conclusion by the Director of Regulation or his designee as
to whether, after weighing the environmental, economic, technical, and
other benefits against environmmental costs and considering available

alternatives, the action called for is issuance or denial of the
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proposed operaiing license or its appropriate conditioning to protect

environmental values.

A notice of AEC Consideration of Issuance of Facility Operating License
for the Devis-Besse Nuclear Power Station will be published in the
Federal Register. Mr. Robert G. West (301-973-7343) is the AEC

Environmental Project Manager for this Draft Environmental Statement.
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1. INTRODUCTION

1.1 STATUS OF PROJECT

The Toledo Edison Company (TEC) and the Cleveland Electric Illuminating
Company (CEIC) are both privately owned public utility co-manies engaged
in supplying electrical energy to the public., These two companies,
hereafter referred to as the applicant, will jointly own the Davis-Besse
Nuclear Power Station (the Station) as tenants in common, with TEC having
a 52.5% share of ownership and CEIC owning the remaining 47.5%. TEC is
responsible for the design, constructicn and operation of the Station.
Both companies are members of the Central Area Power Coordination Group
(CAPCO), a group of four electric utilities in Ohio and Pennsylvania that
pool their generating and transmission capabilities, to benefit from the
economy and increased reliability of large-scale operatién. Currently,
CAPCO has an inetalled generating capacity of about 11,000 MWe. The
Davis-Besse Station is the fourth generating facility constructe! under

the CAPCO group agreement.

The Station is being constructed on 56 acres of a 954-acre tract, located
in northwestern Ohio on the shore of Lake Erie in Ottawa County, about

21 miles ea * of Toledo, Ohio. The site terrain is virtually featureless
and contains about 600 acres of marsh land, the remainder being, or
having been, marginal farm land. The site has a 7500-foot frontage on
Lake Erie, and is generally only slightly higher than the normal lake

water level.
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The Station will have a net electrical capacity of 872 MW and will

utilize a pressurized water reactor (PWR) supplied by the Babcock & Wilcox
Company. Most of the heat from the turbine steam condenser will be dis~-
sipated to the atmosphere by means of a natural-draft cooling tower,

490 feet high and 415 feet in diameter. Water for the Station will be
drawn from Lake Erie via a submerged intake crib and a pipe buried under
the lake bottom. Construction at the Station is now more than 20% com-

plete and the current schedule calls for start up by December 1974.

On August 1, 1969, the applicant filed for all necessary AEC licenses
to construct and operate the Station. On September 10, 1970 an AEC
exemption was granted allowing the applicant to do below-grade work
before issuance of the comstruction permit. The Advisory Committee on
Reactor Safeguards (ACRS) reported favorably on the application on
August 20, 1970, and the formal Safety Evaluation Report by the Division
of Reactor Licensing (DRL) was issued on November 2, 1970. A con-
struction permit stage public hearing bef-ve the Aromic Safety and
Licensing Board (ASLB) was held on December 8-~10, 1970. This hearing
was contested and subsequent sessions were held, with the final one
finishing on February 12, 1971. A favorable decision was reached by
the ASLB on March 23, 1971 and Comstruction Permit No. CPPR-80 was
issued bty the AEC on March 24, 1971, The operating license application
has not been filed yet.

As required by the Commission's implementation of the National
Environmental Policy Act (NEPA) outlined in 10CFR-50, Appendix D, an
Environmental Report (ER) was submitted on Aug 3, 1970. On November 5,

1971 the applicant submitted a two volume Environmental Report
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Supplement as required under the amendments to 10 CFR 50. Although the
applicant has sent copies of the ER and Supplement to various state
agencies, no forr comments have been received. The Commission has

roceived comments on the ER from a number of Federal Agencies.l

1.2 SITE SELECTION

When the applicant began to seek a site for the Station, an option was
acquired on an established privately owned game marsh (Darby Marsh)
east of the present site, closer to Port Clinton. At the time, the

U. S. Bureau of Sport Fisheries and Wildlife had recently acquired what
is mostly the principal part of the marsh area of the prresent site, for
development as a National Wildlife Refuge (Navarre Marsh). In order to
provide a larger exclusion area for the Station (largely by acquisition
of adjacent land, not owned by the Bureau, and available without relo-
cation of the State highway) and to locate farther from Port Clintom,
it was arranged to exchange the properties, but with a provision that
the Bureau would have management under a long-term lease of the unused
marsh areas at the Station as a wildlife refuge. The net result was
the addition of over 600 acres to the area under Bureau management.
Three sites ;ld previously been considered and rejected by the appli-
cant., These were: (1) Bayshore where the applicant already has a
fossil-fuel station (too close to Toledo for a nuclear station);

(2) Darby Marsh (too close to Port Clinton for a nuclear station), which
was exchanged for the present site, and (3) Erie Industrial Park

(congested area not enough land available).
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The present site is favorable for a nuclear station for a number of
reasons: (1) the site is far enough from population centers to satisfy
10 CFR 100 siting requirements; (2) there is a readily available, steady
supply of water - Lake Erie; (3) the site has favorable geological and
hydrological featurss for a nuclear station; (4) the location in the
applicant's service territory is favorable with respect to the load
centers, (5) the site is readily accessible by water, road, and rail

transportation,

There are no nearby sources of major air and water pollution since the

surrounding area is predominantly rural and recreational.

Rather extensive contact has been made with local citizens, primarily
by means of newspaper articles and information booklets., The Ottawa
County Planning Commission was consulted and informed of the applicant's

plans to use the present site,

1.3 STATUS OF APPLICATIONS AND APPROVALS

The following i{s a history of the required federal, state, and local
permits that have been applied for by the applicant and which ha“e

.
either been received or are pending:

1.3.1 Federal

Permit Status
a. U. S. Atomic Energy Commission Con- Received on March 24, 1971

struction Permit No. CPPR-80.
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Army Corvs of Engineers permit for
dredging a temporary barge channel
Army Corps of Engineers permit to
construct offshore icilities

(submerged water intake, intake

pipe, discharge pipe, and rockfills)

under the Rivers and Harbors Act
of 1899.

Army Corps of Engineers Permit for
discharge of plant effluent to
Lake Erie unde: .ne Refuse Act

of 1899,

Federal Aviation Administration
approval for station (without
cooling tower)

Federal Aviation Administration

approval for cooling tower.

1.3.2 State of Ohio

b.

Ohio Department of Industrial
Relations approval of plans and
specifications and building permit.
Ohio Department of Health permit
for potable water supply to be used

during construction period.

Received on Aug 4, 1972

Application filed on Aug 3,

1972

Application filed on Aug 3,

1972

Received May 21, 1970

Received August 11, 1971

Received October 20, 1370

Received November 9, 1971
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d.

f.

h.
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Ohio Department of Health permit

for sewage treatment plant for con=-

struction period, and also for
completed station.

Ohio Department of Health permit
fcr installation of building sani-
tary and drain systems.

Ohio Department of Health approval
of plans for treatment of wastes
State Water Quality Certification.
Ohio Turnpike Commission permit
for turnpike crossing with trans-
mission line.

Ohio State Highway Department
permits for transmission line
crossings of state highways.

S. %te Department of Highways
permits for grade crossirg of

state highways for railroad spur.

1.3.3 Local

b.

Ottawa County building permit,
Ottawa County Engineer permits
for grade crossings of roads and

highways for railroad spur.

Received June 21, 1971

Received July 27, 1971

Submitted August 1972

Received March 21, 1972

Received-date unknown

Received~date unknown

Received-date unknownm

Received October 14, 1970

Received-dates unknown
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City of Oregon building permit and
certificate of occupancy for trans-

mission lines.

1.3.4 Public Hearings

b.

C.

d.

Atomic Safety and Licensing Board
(ASLB) Construction permit hearings
Ohio Water Pollution Control Board
hearing.

Atomic Safety and Licensing Board
(ASLB) hearings as to whether the
construction of Davis-Besse should
be suspended until the final NEPA
review,

Atomic Safety and Licensing Board
(ASLB) hearing to receive evidence
relating to environmental effects
that may occur subsequent to NEPA
review and relating to environmental

effects of operation of the plant.

Received-date unknown

Commenced December 8, 1970 -
finished February 12, 1971

July 28 & 29, 1971

May 2-4, 1972

July 7 & 8, 1972
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REFERENCE

Detailed Statement on the Environmental Considerations by the Divi-
sion of Reactor Licensing U.S. Atomic Energy Commission Related to
the Proposed Construction of Davis-Besse Nuclear Power Station by
the Toledo Edison Company and the Cleveland Electric Illuminating

Company, Nov 20, 1970.
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2. THE SITE

The Davis-Besse site is located in O'.tawa County, Ohio, on the southwest
shore of Lake Erie, about 21 miles east of Toledo. This section of
Ohio, bordering Lake Erie from Toledo to Port Clinton, is flat and
marshy with maximum elevations only a few feet above the lake level, and
is quite sparsely populated. The area was originally swamp forest and
marshland, rich in wildlife but useless for settlement and farming.
During the 19th century the land was cleared and drained, and has since
been farmed quite successfully. Growing awareness of the commercial
value of the marsh wildlife, particularly the muskrat, and of the
economic benefits to be derived from wildfowl hunting, led to the
beginnings of marsh management early in this century, and resulted in
the restoration and preservation of some marsh areas. Today the terrain
consists of farmland with marshes extending in some places as far as two
miles inland from the sandy lakeshore ridge. More than half of the site

area itself is marshland.

Although the farmland portion of the site is marginal, the marshes are

an invaluable ecological resource, providing breeding grounds for a rich
variety of wildlife and a refuge for migratory wildfowl. Extensive
areas are now devoted to state and national wildlife refuges, public
recreation areas and private hunting preserves. There are some resi-
dences along the lakeshore used mainly as summer homes, but the major
resort area of the County is farther east, around Port Clinton, Sandusky,

and the group of islands known as Put-in-Bay.



2,1 SITE LOCATION

Figure 2.1 is a map show..ng the location of the site with respect to
nearby population centers, transportatioun facilities, and natural fea-
tures. Fig. 2.2 is a local map showing the location of the site, nearby
roads, railroads, conservation and recreation areas. Fig. 2.3 is an
aerial photograph, taken early in construction, showing the site bound-
aries and marsh areas, Fig. 2.4 is a site plan showing the land acquisi-

tions and future disposition of the various areas.

The 954-acre site is located in Carroll Township, Ottawa County, just
north of the mouth of the Toussaint River and has a Lake Erie frontage
of 7,250 feet. The coordinates of the cooling tower, as supplied by the
Federal Aviation Administration, are 4lc 35' 57" N and 830 05' 28" W.
The nearest population centers are Toledo, 21 miles WNW, and Sandusky,
21 miles SE, of the site. The nearest incorporated communities are Port
Clinton, 7 miles SE, Oak Harbor, 6 miles SW, and Rocky Ridge, 7 miles
WSW of the site. There are groups of cottages known as Sand Beach and
Long Beach, used mainly during the summer months, along the lakeshore
from the northern boundary of the site to Locust Point, about 2 miles to
the northwest. Beyond Locust Point is the nearest public recreational
area, Crane Creek State Park. The western boundary of the site is

Ohio Route 2, a two-lane paved highway at this point, and there is
another group of cottages close to the southwest cormer of the site,

where this highway crosses the Toussaint River.
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The site includes 2 tract known as Navarre Marsh (524 acres), mainly
marshland, but including some upland where the main station structures
are being built. This tract was acquired from the U.S. Bureau of Sport
Fisheries and Wildlife, Department of Interior, in exchange for a
similar marshland tract of about the same size known as Darby Marsh, on
which the appliczar “ad an option. Darby Marsh is about 5 miles south~
east, close ro the western limits of the City of Port Clinton. A
Memorandum of Understanding was signed on October 4, 1967, and a binding
agreement was accepted by the U. S. Government on January 30, 1968,
IInder the terms of this agreement the applicant undertook to lease back
to the Bureau the unused portions (447 acres) of the original Navarre

Tract. A 50-year lease was signed on November 1, 1968,

The remainder of the site was acquired from private owners in 13 parcels
between December 1967 and July 1970. These acquisitions included 7 resi-
dences, and displaced a total of 25 people. A l35-acre marsh area, pre-
viously in private ownership, will be leased to the Bureau for 25 years.
This lease agreement has not yet been signed. In addition, the Bureau
has beem given management of a further 33 acres of marshland without
formal lease. These agreements will give the Bureau management of the
entire marsh area of the site, with the exception of 24 acres used for

the construction of the intake canal.

Under the terms of the agreements with the Bureau, the applicant has
constructed an earthen dike along the northern boundary of the property
to separate the site from the adjoining privately owned marsh, and to

provide seasonal wacer level control for better management of the marsh



2-8

as a wildlife refuge. Similar measures are employed in the other Federal

and State refuges in the area.

The 954 acres of the site property include a drainage canal right-of-way
to the Toussaint River near {ts point of discharge into Lake Erie. This
canal carries storm water from the site, and, as a temporary measure,
ground water pumped from the excavations during construction. In March
1971 the applicant purchased the remaining property between the southern
site boundary and the river, a total of 188 acres, to prevent further
development close to the site boundary and as further protection for the
wildlife habitat. This tract is not part of the site proper, and is

leased to a private concern for wildfowl hunting.

Of the pr perty retained by the applicant, a total of 339 acres, the
graded and fenced Station area will occupy 56 acres. At present a
further 46 acres are occupied by borrow pits and a quarrv from which
fill and crushed rock have been obtained during construction. When
pumping of water from the excavations {s discontinued, these will fill

with water to form ponds.

The Station buildings will be about 3000 feet from the lakeshore, and
at least 2400 feet from any point on the site boundary. The various

areas described above are shown in Fig. 2.4,
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2.1 DEMOGRAPHY AND LALD USE

2.2.1 Residential

The area is sparsely populated; Cttawa County (county seat - Port
Clinton) had a population of 35,323 in 1960, and this had increased to
37,099 by 1970 - an average population density of 146 pcrsons per square
mile. The population increased mainly in the western townships closest
to the Toledo metropolitan area a.d in the resort areas around and to
the east of Port Clinton, including the island communities of Put-in-
Bay Township. The population of the rural townships in the middle of
the county remained nearly stable or declined slightly in this ten-year
period., Carroll Township, in which the site is situated, has the lowest
population density of all the townships in the county (about 37 persons
per square mile in 1970) and its population is declining, as shown in

Table 2.1.

Toledo and Sandusky, both about 21 miles from the site, had populations
of 383,818 and 32,674, respectively, in 1970. Fremont, 17 miles south

of the site, had a 1970 population of 18,490.

There are no incorporated communities in Carroll Towmship, or within 5
miles of the site, and there are only three communities within 10 miles:
Port Clinton, Oak Harbor, and Rocky Ridge. Past population trends and
projcctionn‘ for the 8 incorporated communities in Ottawa County are

given in Table 2.2.
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TABLE 2.1. Population and Projections for Ottawa County bv Townships'
Population
Population (Census) (Projected)
Township 1940 1950 1960 1970 1980 1990
Allen 2,196 2,563 2s739 2,829 3,000 3,500
Bay 552 1,432 1,716 1,798 1,950 2,250
Benton 1,977 2,116 2,366 2,340 2,400 2,750
Carroll 1,336 1,519 1,570 3,353 1,350 1,350
Catawba Is. 462 780 1,769 2,882 4,000 4,900
Clay 2,638 3,278 4,331 4,918 5,700 6,700
Danbury 2,483 3,222 3,526 3,760 4,100 4,800
Erie 835 1,145 1,566 1,470 1,500 1,000
Harris 2,067 2,273 2,675 2,784 3,000 3,400
Portage 6,113 7,013 8,111 7,948 8,200 9,300
Put-in-Bay 609 598 462 507 600 650
Salem 3,092 3,530 4,476 4,508 4,700 5,400
County Total 24,630 29,469 35,233 37,099 40,500 46,600




TABLE 2.2. Populations and Projections for Incorporated Communities
in Ottawa County!

Population

Distance Population (Census) (Projected)

(miles) and .
Community Direction 1940 1950 1960 1970 1980 1990
Clay Center 14 W * 590 446 370 390 410
Elmore 13 SW 1,103 1,215 1,302 1,316 1,520 1,780
Genoa 15 WSW 1,455 1,723 1,957 2,139 2,800 3,290
Marblehead 14 ESE 915 867 858 726 1,100 1,290
Oak Harbor 6 SW 1,925 2,370 2,903 2,807 3,030 3,490
Port Clinton 7 SE 4,505 5,541 6,870 7,202 7,450 8,430
Put-in-Bay 14 WNW 202 191 357 135%% 160%* 180%%
Rocky Ridge 7 WSW 275 358 441 385 650 950

*Incorporated 1947.

**Note: The Planning Commission questions the 1970 census figure for Put-in-Bay Village, showing a
large decrease between 1960 and 1970, and suggests that the 1970 figure should be 351. The
Projections should be adjusted accordingly if this is so.

11-2
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In addition to the permanent residents in the vicinity of the site, there
is a small sczasonal population in the cottages along the lakeshore and on
the Toussaint River. The lakeshore cottages occupy the ridge between the
lake and the marshes, and there {s little space for further development.
Figures 2.5 and 2.6 show the estimated populations within one-mile annull
from 0 to 5 miles from the site in winter and summer, telpectivcly.z
Figure 2.7 similarly shows the population distribution within 50 miles

of the site according to the 1970 census. The 0-5 mile estimates were
made by the applicant in 1969 by counting residences and using an average
number of persous per residence. Year-round occupancy was deduced by
inspection of electricity meter records for the summer and winter months.
These estimates are probably still valid, since there has been no new

construction and the local population is declining.

2.2.2. 1Industrial Population and Land Use - Zoning

The only industries within 5 miles of the site are located in Erie
Industrial Park, about 4 miles southeast. This property was known as
the Erie Ordnance Depot until 1966 when the Army base was deactivated
and sold to the Ottawa County Community Development Corporation, which
in turn sold it to Uniroyal Inc. on a lease-purchase agreement.

Besides Uniroyal, several other industries lease property in the Park.
These companies, their product or service, and number of employees, are
listed in Table 2.3. The total employment in the Industrial Park is

about 850,
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TABLE 2.3. Companies in Erie Industrial Park

Company Employment Product or Service
Uniroyal Inc. 300 Coated Fabrics
USCO Services 250 Warehousing
Wilson Cabinets 80 Kitchen Cabinets
Ame Packaging 60 Plastic Bottles
DV Displays 50 Display Material
Snark Products 50 Styrofoam Boats
Milan Steel 30 Steel Buildings
Day Transportation 12 Local Cartage
Cadilla: Gage 8 Military Testing

Bolus Trucking 4 Trucking




2-17

Zoning i{s a township and community responsibility. At present, six of
the twe. e townships and six of the eight incorporated communities in
Ottawa County have zoning ordinances, as shown in Fig. 2.8, In general,
the townships and communities with zoning ordinances are those with
increasing populations--the western townships closest to Toledo and the
resort areas around Port Clinton. The only zoning ordinance in the three
townships closest to the site (Carroll, Erie, Salem) is that in the

village of Oak Harbor.

The County's Zoning Study (1972)? points out the desirability of zoning
in Carroll and Erie Townships to control industrial development which
may be attracted to the area by the presence of the Davis-Besse Station

and its railroad link to the Norfolk and Wes: :rn main line.

2.2.3 Agricultural Land Use

The soil at the site is classified as the Toledo soil associstion group,
a silty-clay glacial lake sediment. This soil, which predominates in
Ottawa County, has poor drainage characteristics due to its impervious,
clayey consistency, and artificial drainage is often difficult because
of the low elevation above lake level.“ With adequate drainage, however,
this soil can be highly productive. Diversified crops raised within

5 miles of the site include corn, wheat, soybeans, oats, hay, pumpkins,

sugar beets, tomatoes, peaches, apples, and grapes.

Detailed agric.'tural statistics are only available on a county basis.

The site is located centrally on the northern boundary of Ottawa County,
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and practically all the land within 10 miles of the site lies in this
county. Table 2.4 gives the most recent statistics® for the major crops
grown in Ottawa County in terms of acreage and yield, and also as
percentages of the corresponding figures for the State of Ohic as =
whole. Table 2.5 shows numbers of livestock in proportion to State
totals, and Tabla 2.6 shows cash receipts from other farm products® on
a similar basis. For comparison, Ottawa County represents 0.63% of the
area of the State, and has 0.35X% of the total State population. It is
clear from these statistics that the major agricultuzal activities in
the County are the raising of soybeans, wheat, oats, hay, fruit and
vegetable crops. Livestock raising and dairy farming are not major

activities.

The nearest dairy cattle and fruit orchards to the sitec are shown in

Tables 2.7 and 2.8, respectively.

2.2.4 Recreation and Conservation Areas

Much of the lakeshore and marshland between Toledo and Port Clinton is
devoted to recreation and conservation, under State or Federal manage-

ment. These areas are shown in Fig. 2.2;

State Parks and Wildlife Areas

The State of Ohio, Department of Iw * .ia. ,ources, operates the follow-

ing areas within 10 miles of the site.



TABLE 2.4. Major Crops in Ottawa County, 1971°
Acreage Production Yield per Acre
Ottawa Ohio % of Ottawa Ohio Z of Ottawa Ohio

Crop County State State County State Unit State County State
Corn 15,000 3,526,000 0.43 1,050,000 313,814,000 Bu 0.33 70.0 89.0
Soybeans 41,800 2,494,000 1.68 1,223,000 76,067,000 B 1.62 29.5 30.5
Wheat 12,600 981,000 1.28 504,000 42,674,000 Bu 1.18 40.0 43.5
Oats 4,900 520,000 0.94 377,000 34,840,000 Bu 1.08 77.0 67.0
Hay 13,700 1,570,000 0.87 37,700 3,180,000 Tons 1.19 2.75 2.03

0Z-7
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TABLE 2.5. Livestock in Ottawa County, January 1, 19725

(head)
Ottawa County Ohio State % of State
All cattle and calves 6,500 2,244,000 0.29
Milk cows and heifers 1,500 444,000 0.34

that have calved
Hogs 5,900 2,611,000 0.23
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TABLE 2.6. Cash Value (dollars) of Farm Products, Ottawa County, 1970°

Ottawa Ohio % of

County State State
Greenhouse & Nursery 64,000 50,481,000 1.27
Vege les & Fruits* 2,751,000 84,420,000 1.27
Othe ropa** 1,114,000 34,173,000 3.26
Dair ‘“roducts 920,000 255,507,000 0.36
Poultry*ss 742,000 89,193,000 0.83
Sheep & Wool 22,000 11,691,000 0.19
Other Livestock 15,000 8,055,000 0.19

*Includes fresh market, processing and greenhouse vegetables, potatoes,
nuts and berries.
**Includes barley, rye, tobacco, sugar beets, maple products, seed
crops, popcorn, forest products and miscellaneous crops.
***Includes broilers, farm chickens, chicken eggs and turkeys.
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TABLE 2.7. Dairy Cattle within 5 Miles of Site

Distance

(miles) Direction Head
- 7. WSW 65
3.3 SSW 52
4 S 35
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TABLE 2.8. Fruit Orchards within 5 Miles of Site

Distance

(miles) Direction Acres
$+3 WNW 6
S 19
2 S 3
2.5 WSW 80
3 WSW 10
3 S 7
3 SSE 20
3.5 S 20
4 SSW 22
5 S 10
5.5 SSE 60
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The Magee Marsh and Turtle Creek areas lie between 3 and 6 miles north-

west of the site and cover more than 2,000 acres. Magee Marsh is a wild-
life preserve with a headquarters and visitor center north of Route 2,
about 6 miles west of the site. The public is admitted for fishing,
nature study, and controlled hunting in season. Turtle Creek, a wooded
area at the southern end of Magee Marsh offers boating and fishing. The
annual attendance at these areas is estimated at 48,000, with a peak

daily attendance of about 1,500.

Crane Creek State Park occupies the 2-1/2 mile stretch of lakeshore

adjacent to Magee Marsh, a total arca of 72 acres. It is a popular
picnicking, swimming, and fishing area, and was used by about 230,000
visitors between July 1971 and June 1972. An average summer daily
attendance is estimated at 2,500, with a possible peak of 5,000 on a

very hot day.’

Toussaint Creek Wildlife Area (236 acres), about 4 miles WSW of the

site, offers boating, fishing and hunting. The annual use is estimated
at 5,220 uoer-days.7 which probably indicates a peak daily attendance

of between 100 and 200 people.

Federal Wildlife Refuges

The Wildlife Refuges operated by the U.S. Department of the Interior,
Bureau of Sport Fisheries and Wildlife, are managed solely for the
conservation of wildlife with special emphasis on migratory wildfowl,

and are not open to the public.
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The Ottawa National Wildlife Refuge covers about 4,500 acres from 4 to 9
miles WNW of the site, immediately west of Magee Marsh. Darby Marsh, and
the unused portions of Navarre Marsh at the site, will be managed as

units of this Nationai Refuge.

West Sister Island in Lake Erie, about 10 miles north of the Site, is

also a National Wildlife Refuge.

Private Hunting Marshes

The marsh areas immediately north and west of the site, and also to the
southeast between the site and the Erie Industrial ..rk, are privately
owned and are used by private and institutional hunting clubs. During
the 1971 season these marshes within 5 miles of the site were used by

about 300 hunters who killed about 1200 wildfowl.

gggggrounds

The only campground within 10 miles is located about 2 miles southeast
of the site, south of the Toussaint River. This campground, with 90
campsites, is operated by Kampgrounds of America Inc. (KOA), and is open

from May 15 through October 15, It is reached from Route 2 via county

route 223.

There are no summer camps for children in the area.
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2.2.5 Hospitals, Schools, Military Installations

Hospitals

There are no hospitals within 5 miles of the site. The nearest hospitals
are Magruder in Port Clinton with 134 beds and Memorial in Fremont with

240 beds.

Schools

The site is in the Benton-Carroll-Salem ".chool District, and this is the
only District to benefit from the increased tax base resulting from the
construction of the Station. The only school within 5 miles of the site
is Carroll Township Elementary, with a 1971 enrollment of 240, about
3-1/2 miles southwest. A 10-mile radius includes Erie Township and the
Port Clinton area of Portage Township, which are in the City of Port
Clinton School District. Enrollments for schools within a 10-mile radius
are given in Table 2.9 for the 1960-61 and 1970-71 school years. On a
county-wide basis, the Planning Commission Study“ indicates that the
population in the 5-9 year age group reached a minimum about 1970.

This minimum will progress through the school grades, reaching the high-
school grades about 1980, and the total school enrollment is not expected
to reach its 1970 value again before 1985. A new high school (capacity
1200) is planned for the Benton-Carroll-3alem District at Oak Harbor to
reduce the present class size. By using the existing building for a
middle school (grades 6, 7, 8), the District should have ample capacity
to accommodate the pr jected increase in elementary school enrollment

during the next 20 years.
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TZBLE 2.9. School Enrollments within 10 miles of Site
1961 and 1971%
Enrollment
District Township School 1961 1971
Benton Graytown El. 287 279
Benton- Benton Rocky Ridge El. 149 215
Carrell- Carroll Carroll El. 315 240
Salem Salem R.C. Waters El. 754 725
Salem Oak Harbor High 647 809
Erie Erie El. 167 135
City of Portage Bataan El. 717 560
Port Clinton Portage Jefferson El. 600 550
Portage Portage El. 351 335
Portage Port Clinton
Jr. High - 600
Portage Port Clinton High 770 1,050
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gilggr Educational Institutions

There are no colleges or technical institutes within 10 miles of the
site. Bowling Green University operates a branch at Fremont within a
1971-72 enrollment of 62 (full-time equivalent). The Ohio State
University operates a summer school at Put-in-Bay, which had a 1971
enrollment of 55. Outside the 20-mile radius, the nearest large campus
is The University of Toledo with about 13,000 students, and there are
several small colleges and technical institutes in the Toledo metro-
politan area with enrollments of less than 1,C00. Bowling Green

University has a branch at Sandusky with a 1971 enrollment of 433.

Military Installations and Activities

Camp Perry, an Ohio National Guard training center is located 4-1/2 miles
southeast of the site, adjacent to the Erie Industrial Park. At present,
about 200,000 men-days of week-end training are conducted at Camp Perry
per year, and this training involves small arms firing into a restricted
area of Lake Erie. Camp Perry is also the site of che National Rifle
Competition, held ia August each year, with an attendance of about 1,000

persons,

After the deactivation of the Erie Ordnance Depot, ordnance test firing
was continued by the Jet and Ordnance Division of TRW Inc. This Company
has now left the Industrizl Park, and the small amount of testing which
still continues is carried out by the Cadillac Gage Company. These tests

involve automatic weapons and mortars, the maximum caliber shell being
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120 mm. An estimate by an official of the Company was that about 50,000
rounds of machine gun and 100 rounds of mortar sheils are fired annually,
in testing sessions on Tuesdays and Thursdays. The restricted areas used
by Camp Perry and the Cadillac Gage Co. are designated as Areas I and II
on the U.S. Department of Commerce navigational maps of Lake Erie, and as

restricted area R-5502 by the Federal Aviation Administration.

2.2.6 Transportation

Highwazs

Ohio State Route 2, which forws the weatern boundary of the site, follows
the lakeshore from Toledo to Cleveland. At the site, it is a 2-lane
paved highway, but farther east it has been widened to form a 4-lane
restricted-access bypass around Port Clinton and Sandusky. The Ottawa
County Planning Commission's Developmeat Plan“ calls ‘or thc extension
of this 4-lane section westward towards Toledo, as a restricted-access
highw~y passing about 3 miles south of the site. The Ohio Turnpike
passes about 13 miles south of the site, with an interchange at Fremont

for Port Clinton.

Railroads

The Penn-Central and Norfolk & Western Railroads both pass through Oak
Harbor, about 6 miles southwest of the site. To facilitate delivery of
materials to the site, the applicant has constructed a 7-1/2 mile rail-

road extension to the Norfolk and Western mai:. line, joining the railroad
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about 5 miles northwest of the Oak Ha.bor. The route of this extension

was chosen to follow a transmission right-of-way.

Aiggortl

The nearest major a’rport is Toledo Express, with an 8700 foot runway,
southwest of Tolelo and about 36 miles west of the site. Smaller air-
ports within 20 miles of the site are shown in. Table 2.10. The Federal
Airway designated V-232 takes a southeasterly course from Toledo and
passes about 7 miles southwest of the Site. The airspace over Lake Erie
in the vicinity of the Site is restricted (area R-5502) because of riring
activities from Camp Per-y and the Erie Industrial Park. (see

Section 2.2.5).

2.3 HISTORIC AND NATURAL LANDMARKS

The nearest National Monument is the Perry's Victorv and International
Peace Memorial Monument on South Bass Island, Put-in-Bav, 14 miles east
of the site. Also included in the National Register of Historic Places
is the Jay Cooke Home on Gibraltar Island, Put-in-Bay.

The nearest natural landmark is Glacial Grooves State Memorial. about
20 miles east of the site, on Kelley's Island, in Erie County, off

Marblehead.

According to the Ohio Historical Society, consulted by the applicant,
there are no known deposits of archaeological or geological interest on

the site,
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TABLE 2.10. Airports within 20 miles of Site

Nearest Distance Longest Runway

Name Community (miles) Direction (feet)
Toledo Toledo 20 w 4200
Chippewa Williston (pvt) 12 W 2600
Haar Elmore 13 SW 2600
Progress Fremont 19 S 3500
Zimmerman Fremont 16 S 2700
Slager Fremont 19 S 2600
Jenkins Fremont (pvt) 19 S 2800
Gibbs Fremont (pvt) 13 SSE 2800
Keller Port Clinton 13 SE 5000

Put-in-Bay Put-in-Bay 13 E 2900
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2.4 GEOLOGY

A generalized geologic section takan from excavation at the site is shown
in Fig. 2.9.% The sequence consists broadly of glacial deposits over

Silurian dolomitic bedrock, but the stratigraphy is somewhat more

complex.

Organic deposits 2 to 3 feet deep in the marshes, and wave-deposited
sands along the lakefront cover two primary glacial strata. The glacial
sediments - an upper glaciolacustrine and a lower till - were deposited
about 10,000 years ago during fluctuations in the water levels of Lake
Erie, between the Carey Port Huron interval and the Valders substage.
These sediments are composed of silty clays which have a low

permeability.

The Silurian bedrock strata (Tymochtee and Greenfield Formations) extend
3000 to 5000 feet under the glacial deposits. These horizontally bedded
sedimentary rocks slope east to west, Lithologically, they are classed
as pervious argillaceous dolomites with shale partings and variable
amounts of gypsum and anhydrites. These strata are jointed extensively
and contain many solution cavities (vugs). Th. fissures and vugs may

be due to ground water dissolution of gypsum.® While most vugs are
<0.25 inches in diameter, it is possible that there are some fissures 1
to 2 feet wide and cavities as large as several cubic yards in volume.
The lower members of the Tymochtee-Greenfield Formations are described
as a gypsiferous dolomite (20X gypsum) and have the most solution cavi-

ties. Some of the fissures are debris-filled, and this probably occurred
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due to collapse and filling of solution cavities as the Silurian sedi-

ments were being deposited.

The groundwater aquifers are in the vugs or solution cavities in the
Silurian bedrock formations which begin about 10 feet below the surface.
These water-bearing sediments are confined by the impervious glacial
siity clay overburden. This situation produces an artesian head of about

10 feet above bedrock in the area of the site.

2.5 HYDROLOGY

2.5.1 Surface Waters

Lake Erie

The Station is located at Locust Point on the southern shore of the
western basin of Lake Erie. The western basin is very shallow with a
maximum depth of about 35 feet. A shzallow epilimnion develops early
during the season of natural heating in the spring, but since the
basin is so shallow, wind action causes efficient vertical mixing and
by June the water becomes vertically isothermal. During August the
deeper waters occasionally have a thermocline for short periods.'!? The
entire western basin freezes over early in the winter and stays frozen
even during relatively mild winters.!! Lake levels fluctuate both
annually and over a period of many years. Yearly high levels occur

in summer »nd lows in winter, with a total annual average fluctuation
of 1.2 feet.!? Local changes due to storm action, however, may be as

great as 6 feet, !0
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The Detroit R{ rer, which empties into Lake Erie about 40 miles northwest
of the site, provides 90% of the total inflow into the lake (188,000
cfs).!% At Locust Point the Detroit River current, which crosses the
western basin, diverges into eastern and western branches.!»!% This
provides a southeast drift of littoral sand from Locust Point to Port
Clinton and a westward drift from Locust Point to Toledo. The presence
of 3 or 4 sand bars parallel to the shore and close to the beach indi-
cates a predominance of currents parallel to the beach.!? Surface cur-
rent velocities at Locust Point are about 2% of the wind velocity and

vary with wind direction.!?

The shoreline at Locust Point is very stable and is classified as a
"non-critical erosion area, not protected."!® The beach consists of sand
and shell mixed. Immediately offshore, the underwater bottom consists of
a shallow layer of sand with shell and clay intermixed which overlies
stiff lake-clay. This sandy >ottom varies from 3/16 to 1/8 mile wide,
and beyond is a strip of stiff lake-clay exposed by wave action, which

is 3/8 to 1/4 mile wide. About 9/156 miles offshore at the west edge of
the property line, the bottom becomes sand again with increasing amounts
of gravel as one goes further offshore. Eastward of the middle property

line, the bottom becomes muddy sand.!3s 1%

There have been measurable increases in total dissolved solids, calcium,
chloride, sodium-potassium, sulfate, ammonia-nitrogen, and total nitrogen
in Lake Erie over the past 60 years.!® wWater quality data are summarized

in Table 2.11.!7
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TABLE 2.11. Lake Water Analysis

Site Toledo Port Clinton

Samples* Intake** Intake**
Calcium (Ca) 45 - -
Magnesium (Mg) 11 - -
Sodium (Na) 12 - -
Chloride (Cl) 19.6 23.5
Nitrate (NO,) 12 - -
Sulphate (S0,) 37.8 43.6
Phosphate (PO,) 1.5 - -
Silica (S10,) 2 - -
Alkalinity as CaCO, 101 91 95.6
Suspended Solids 131 16.7 57.5
Dissolved Solids 129 143
Dissolved Oxygen 10 9.8 10.6
pH 8.1 8.2 29

*Average of samples from November 1968 to October 1970 taken 50 to
100 feet from shore.

**Average of monthly values reported in "Lake Erie Ohio Intake Water
Quality Summary 1969"; U. S. Department of Interior and Ohio Depart-
ment of Health, June 1970,

General Note: All values in parts per million except pH.



2-38

Toussaint River

The Toussaint River is the largest tributary entering the lake near the
site. The canal along the southern site boundary empties into the
Toussaint River just before the river empties into Lake Erie. The river
drains 143 square miles and has a slope of about 1 foot per mile.!'®

Near its mouth, water levels are controlled mainly by the levels in

Lake Erie.

2.5.2 Groundwater

At the site, the groundwater table elevation follows the lake levels. It
is usually a few feet higher than the lake, and when the lake rises
several feet during storms, the groundwater table elevation will rise
commensurately. The groundwater table is relatively horizontal with a
gradient of only 1 to 3 feet/mile (average of 2 feet/mile) toward the
lake. During infrequent dry periods or when the lake is high, the
groundwater flows away from the lake.!® The rate of flow is similar to

that in the local rivers and creeks,

The vugs and joints in the Silurian bedrock formations are the ground-
water aquifers, but the impervious clayey soils and glacial deposits are
not water-yielding sediments. Since the bedrock is at least 10 feet
below the surface and overlaid by impervious deposits, the bedrock
aquifer is under an artesian head of 10 feet above bedrock. These
waters are sulfurous (containing more than 5 ppm H,S) and hard and are

not potable. However, they are used for farm and sanitary purposes.
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Bedrock wells are usually less than 100 feet decep and yield up to tens
of gallons per minute. Some municipal wells in the Toussaint River
Basin can, on the other hand, yield 100 gpm. No information is avail-
able about the precise chemistry of the groundwater. The Station's
drinking water will be taken from Lake Erie. Some cottagers along the
lake obtain their drinking water from shallow beach wells in the lake

sands, and some south of the site truck in water from central cisterns.

2.6 METEOROLOGY

The Davis-Besse site has a climate typical of the Greak Lakes region,
classified as continental, with cold winters and warm, humid summers,
but moderated by the proximity of Lake Erie. Because of its heat capac-
ity, the lake remains cooler thar the land in spring and early summer,
and produces lake breezes which bring cool, humid air to the site, re-
ducing afternoon temperatures and producing stable air conditions. Con-
versely, in fail and winter, when the lake is relatively warm, winds off

the lake are warmed and humidified.

The passage of polar fronts and high and low pressure centers produces
high average wind velocities and freque~nt changes of wind direction,
which in the very flat terrain, produce adequate ventilation. In summer,
the frequency of frontal passages is reduced, but convective showers in

tropical air masses are common.

Meteorological observations with a 300-foot instrumented tower have been

made at the site since October 1968. The data collected comprise wiad
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speed, direction and variability at 20, 100 and 300-foot levels, and air
temperatures at 5, 145 and 297-foot levels. No humidity or rainfall data
are collected at the site. The duration of the temperature observations
is too short to establish long-term averages, so data from Toledo Express
Airport have been used. The airport is 36 miles west of the site and

about 20 miles inland from Lake Erie.

2.6.1 Temperature

Table 2.12!° gives the average monthly temperature statistics for Toledo
over an ll-year period. The highest and lowest temperatures recorded at

Toledo are 105°F (July 1936) and -17°F (January 1963).

2.6.2 Precipitation

Precipitation is moderate (31.4 inches annually at Toledo), and fairly
evenly distributed throughout the year. Spring is the rainest season
(9.35 in. average) and fall the driest (6.87 in. average). The mean
annual snowfall at Toledo is 38.0 inches, and on the average there are
11 days with snowfalls greater than 1.0 inch. As much as 9.8 inches of
snow has fallen in a 24~-hour period. Monthly average precipitation

statistics are given in Table 2.13.

2.6.3 Wind

A complete tabulation of the wind data collected at the site for 20, 100

and 300-foot levels is given in the applicant's Environmental Report.



TABLE 2.12. Temperature (OF) Data for Toledo (11 Years of Record)!?

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Ann

Average Daily 34 36 45 58 70 80 85 83 76 64 47 36

Max.
Average Daily 18 19 26 35 46 56 60 59 51 40 30 21

Min,
Average Monthly 26 27 35 47 58 68 73 71 63 52 39 28
Extreme Max. 62 68 80 87 95 97 96 98 95 91 76 65 98
Extreme Min. -17 -1C -1 11 27 38 43 37 29 16 2 -11 -17
Degree-days 1200 1056 924 543 242 60 0 16 117 406 792 1108 6494
No. days . 0 0 0 0 1 4 5 4 1 * 0 0 16

T max. >90
No. days A 30 27 24 11 1 0 0 0 * 6 18 27 144

T min. <32

*More than 0 but less than 0.5 days.

& 4



TABLE 2.13.

Precipitation, Toledo, Ohio

Feb

Jan Mar Apr May Jun Jul Aug Sep Oct Nov Dec Ann
Ave. Precip 1in.#* 1.95 2.58 2.79 3.18 3.30 2.90 2.91 2.59 2.31 2.30 2.26 2.22 31.37
Max. in 24 hre, miles** 1.78 2.26 2.69 2.93 3.57 1.44 2.47 4.58 5.98 3.10 2.68 2.07
Days with thunder- * * 2 5 5 7 7 7 4 1 1 . 40
stormg s
Ave. Monthly snow- 8.5 7.9 6.7 2.2 * 0 0 0 0 . 3.4 73 36.0

fall, inches*#**

*Less than 0.5 but greater than 0.

*#Period of record, 1871-1966.

*#4Period of record, 1956-1966.

(4 At
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Figure 2.10 summarizes the data for the 300-foot level in the form of
seasonal wind roses. On an annual basis, 62.3% of all winds are offshore
(i.e. SE through S to WNW). The lowest proportion of offshore winds is

in spring (54.6%), mainly because of the lake breeze effect.

2.6.4 Atmospheric Stability

The vertical mixing and turbulence of the atmosphere depends on hydro-
static stability as well as on wind velocity ar” surface topography.
Hydrostatic stability is determined by the vertical temperature gradient,
which is usually expressed as a lapse rate, the rate of decrease of
temperature with height. An important value of this parameter is the
rate at which a bedy of dry air cools adiabatically with increasing
height. This adiabatic lapse rate corresponds to a decrease of 1.0%
per 100 meters or 5.5°F per 1000 feet. When the observed lapse rate is
less than this value, the atmosphere is stable and vertical motions are
damped, the extreme case being a negative lapse rate which occurs in a
temperature inversion. When the lapse rate is greater than 1.0oC per
100 meters, the atmosphere is unstable and vertical mixing is rapid.
Wnen the humidity of the air approachez saturation, the adiabatic lapse
rate i{s reduced because of the latent heat released in condenmsation.
Observations of atmospheric stability at the site are made by comparing
the temperatures at the 5- and 145-foot levels (1.5 and 45.0 meters).
These observations are tabulated in the applicant's Envir  2ntal Report
and are summarized in Table 2.14. It should be noted that the stability
classes are defined in terms of true temperature gradient (increase of
temperature with height), so that unstable conditions correspond to

negative temperature gradients.
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TABLE 2.14. Comparison of Stability Frequencies
(Percent of total hours)

Season Mod. Stable Slightly Stable Neutral Unstable
Fall 22,4 29.7 27.5 20.4
Winter 19.9 29.1 1.5 19.5
Spring 18.3 18.8 23:3 39.6
Summer 9.5 21.3 24.9 44.3

Stability classes defined as follows:*

Temp. Gradient Range

Class C per 100 m
Unstable <=1.5
Neutral -1.5 to =-0.5
Slightly Stable -0.5 to +1.5
Moderately Stable >+1.5

*Positive Temperature Gradient means increase of temperature with
height.
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2.7 ECOLOGY

2.7.1 Aquatic

Fish populations, bottom fauna, phytoplankton populations, and the
chemi.al content of the waters of the western basin of Lake Erie have
changed markedly in the past 50 years. Intensive agricultural activi-
ties and industrialization of the western basin's watershed have greatly
increased the nutrient load, which has led to an acceleration of the
eutrophication process in the lake. The biological and chemical changes
indicating eutrophy (nutrient enrichment) in the western basin include:
large oligochaete and midge larvae populations in the benthos; high
plankton abundance with blooms of blue-green algae; warm water fish
replacing characteristically cold water fish; and increases in total
dissolved solids, calcium, chloride, sodium and potassium, sulphate,
phosphorous, ammonia-nitrogen, and the degree and extent of oxygen

depletion due to the increase in the oxygen demand of the sediments,?2,23

Benthos

The bottom fauna of the western basin reflects the detrimental effects
of heavy organic enrichment, siltation, and raduced dissolved oxygen
levels. In summer, when quiescent warm perinds often persist for
several days, the bottom waters are prone to rapid oxygen depletion due
to the high oxygen demand of the organically enriched sediments. The
populations of pollution-sensitive organisms such as caddisfly larvae
(Trichoptera) and burrowing mayfly nymphs (Ephemeroptera) have been

greatly reduced. Prior to 1953, for example, mayflies dominated the
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benthos of western Lake Erie, but with the increased oxygen depletion
of the bottom waters, the western basin populations have lecreased to
less than one percent of their former abundance.?“ On the other hand,
the numbers of pollution-tolerant forms such as sludgeworms (Oligo-
chaeta ~ Family Tubificidae) and midge larvae ("blocuworms" - Family
Chironomidae = Tendipedidaz) have increased greatly along the west side
of the basin and in the island area. Organically-enriched environments
characteristically support an unbalanced benthic community dominated by

high numbers of sludgeworms.

Near the site at Locust Point chironomids and oligochae‘es are the most
abundant organisms in the benthos.?5:2% There are, however, a few mayfly
nymphs and caddisflies, as well as a small number of snails (gastropods)
which can tolerate a moderate level of pollution. Other organisms
present are scuds (amphipods), fingernail clams (sphaerids), hydra, and
leeches (Hirudinia). The sandy, wavewashed sediments near shore, where
the station discharge structure will be located, do not support a large

and diverse benthic community, as compared to areas further offshore.

Phytoplankton

In the western basin of Lake Erie, photosynthetic production is higher
than in any other open water area of the Great Lakes.2’ Over the past

50 years phytoplankton abundance has increased almost threefold, the
spring and fall maxima have lasted longer, the minima have become shorter
and 'ess pronounced, and there has been a shift in species dominance.
Diatoms, which comprise 75 percent of the phytoplankton, dominate the

spring and fall maxima. Melosira has replaced Asterionella as the dom -
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nant diatom in the spring, and the fall dominaice has shifted from

Synedra to Melosira to Fragillaria.’?:2%,27 (Certain species of Melosira

and Fragilla:ia, as well as several other genera, often predominate in
eutrophic lakes. Blue-gree: 2lgae (which appear most often in nutrient
enriched waters) and green algae have increased in abundance, particu-
larly during the August-September peak. Blooms of blue-green algae,

which float in mats on the water, begin to appear in late July or early

August,

The applicant's consultant, Dr. Ayers has found the diatom Melosira, and
to a lesser extent the diatoms Fragillaria and Diatoma, to be dominant

in May at Locus. Point.?® Although phytoplankton was not rigorously
counted in the State of Ohio's environmental evaluation F-41-R project?’
differences were noted between phytoplankton populations in June and July.

Melosira and Pediastrum (a green alga) were the most common in June but

scarce in July. Microystis (a blue-green alga) was the most abundant
in July. Growths of attached nuisance algae, such as Cladophora, have
net been noted near shore at the station due to the lack of a suitabl.:
rocky substrate. So far, no fouling of beaches by algal mats blown
ashore during storms has been reported for the Locust Point area, but
blue~-green blooms occur all over the western bzsin and have been noted

in the open water near Locust Point.

zooglankton

A considerable increase in the crustacean zooplankton population, domi-
nated by copepods and cladocerans, has beer ohserved in western Lake

Erie.?” The maximum number of copepods increased from 70,000 to 126,000
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per cubic meter from 1939 to 1967. Calanoid copepods, particularly
Diaptomus spp. (known primarily as an inhabitant of ponds and warm
eutrophic waters) and Eurytemora affinis, are less abundant than cyclo-
poid copepods such as Cyclops or Mesocyclops. However, Eurytemora (a
vrackish water form) is more abundant in the western ba: ‘ than in the
rest of the lake. The dominant cladocerans are Daphnia spp. in late
spring and Bosinia sp. in late August. Daphnia is particularly impor-
tant in terms of numbers and biomass. A greater variety of rotifers

occurs in the western basin than in the other basins.

Ayer's study at Locust Point found that cladocerans (Daphnia retrocurva

and Bosmia sp.) and copepods (particularly the cyclopoids) are the domi-
nant zooplankton. Rotifers and ostracods are also present, but many

small organisms such as rotifers were probably missed due to the sampling
method. Ohic's F-41-R study indicated that a seasonal pattern is evident
for most zooplankters, except calanoid copepods which remain consistently

low. Cyclopoid copepods, cladocerans (Daphnia, Bosmia and Chydorus), and

rotifer: (several species) were dominan.. Codonella, a loricate ciliate,
was present but not counted. Sampling stations with the greatest zoo-

plankton population showed no consistent pattern.

Fish

In the past 25 years, the fish populations of Lake Erie have changed
greatly. However, despite the elimination of high value species such as
cisco, whii_fish, sauger and blue pike, the decline of the walleye, and
recent discoveries ot high mercury levels (particularly in walleye and

white bass), commercial fishery production has remained around 50 million
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pounds per year because of the increasing catch of carp, sheepshead, yel-
low perch, and smelt.2?+28 The changes in fish populations in Lake Erie
cannot be attributed to the sea lamprey. It has never been an important
predator since there are few tributaries offering suitable spawning
conditions.?? Although the trout fishing in Lake Erie was never impor-
tant commercially, its long-term decline and eventual disappearance in-
dicates the development of an unsuitable environment,?? since trout are
intolerant of polluted or eutrophic conditions. The year marking the
beginning of major changes in the benthos, 1955, was also a key year in

the changes in walleye and blue pike populations.

Fish surveys, using gill nets and seines, during most of the open lake
season for the past three years have shcwn carp and goldfish, followed

by freshwater drum (sheepshead) and gizzard shad to be the most abundant
fish off Locust Point.2% The catch was greatest in May, June and October
and lowest in August, indicating that the fish apparently move out to
deeper water in the hottest summer months. The Ohio Department of
Natural Resources has a Trawling Index Station (where numbers of young-
of-year caught per hour of trawling is measured) near Crane Creek (about
4 miles northwest ol the Davis-Besse). This index station ranks second
for white bass and gizzard shad and third for walleye and alewife in
relative lakewide abundance of young-of-the-year.’? Examinations of fish
stomachs indicate that the fish at Locust Point are actively feeding on
the more abundant plankters and benthos in the area.’® Chironomid larvae
were the most common food items in most species in all months.

Table 2.15 lists species, economic classification, spawning conditions

and food preferences of fish found near the Station.



TABLE 2.15. Fish in the Vicianity of the Station
Spawaing: Water Economic
Time Temp. Place Diet Classification
Walleye Mid-April to 37-45°°¢ Shallow waters, lovertebrates, but mainly Sport,
(Stizostedion vitreum vitreus) eacrly May clean, hard, rock perch, =i > & commercial,
bottom fine food
Carp Late April to June 65-68°F Migrate up streams Browses on bottom vegetation, ommercial,
(Cyprinus carplo) (most aquatic insects, snalls, coarse food
active)
Goldtish Spring »>60°F Soft bottom Phytoplankton Forage
(Carassius auratus)
Channel Catfish April through August Rapid wvaters of Aquatic insects, arthropods, Sport,
(lctalurus punctatus) streams, holes in fish, reptiles commercizl,
the banks floe food
Black Bullhead (Catfish) May to June or 60-75°¢ Less than & feet lasects, entomostracans, Sport,
(Ictalurus aclas) deep, protected from plant debris, fish, froge fine food
strong currents
White Bass May to July Shallows nes: shore Prefer small fish (mincoows), Spor-,
(Roccus chrysops) o:t-#g. aquatic losects, commercial,
3 ton, crayfish fine tood
Yellow Perch Md-April to May 3-8 feet deecp Zooplankton, squatic lasects, Sport
(Pexca flavescens) othar fish commercial,
floe food
Alewife Late May to 55-72°¢ 6-12 inches deep Small crustaceans, aquatic Forage
(Alosa pseudoharengus) June or July insecte, plankton
Gizzard Shad Early June to 67-72°F Shallow water Algae from bottom mud Forage
(Dorosoma ce fanum) early July
Sheepshead (Freshwater Drum) May or June Shallows, gravelly Mostly small flsh & Llosect Sport,
(Aplodinotus grunniens) and sandy botcoms larvae, also wmolluscse, fine food
(planktcnic eggs have crustaceans, planktos,
been found in iosects
Lake Erie)
Emerald Shiner June 25 - July 28 Surface in open water Microcrustaces, lnsects Forage
(Notropis atherinoides) somet {mes to August 15 - (aquatic and tervestrial)
Spottall Shiner June 1 -~ 15 68°F Clean sand Mostly fiogernail cleme, Forage
(Notropis hudsonicus) late June - early July algae
Smelt May 1 - 15 37-54°%¢ Streams or lake Plackton eater - . Commercial,
(Dsmerus mordax) somet imes aleso in late shailows, sandy Gammarus, flogeraail clame, fine food
summer or early fall beaches smelt young shiners
Trout-Perch June 1 - 15 66-71°F Less than ) feet deap, Owtracods, ?, Forage
(Percopis omiscomaycus) sandy gravel, rocks odoras,
ﬁh-. other iasects
Guillback Commercial,
(Carplodes cyprinus) floe food
Sand Shiner June - July Clean gravel and sand Tervestrial and aquatic Forage
(Notropis deliciosus) insects.
Young - Bottom ocose distoms.
Redhorse Sucker Spring Shallows and 1o Bottom organisms Coarse food
(Moxostoma spp.) tributaries over
gravel or stones
Crapple Late spring - Shallow waters Sport,
(Pomoxis spp.) early summer fine food

15=2



TABLE 2.15. (Contd.)

Spawvning: Water Economic
Time Temp . Place Diet Classification
lLogperch Spring Moderately shallow Forage

(Perca :*to«-) wvaters - sand

Northern Pike March - April 45-55°F Warm, shallow waters Young - Microcrustaceans, Sport,

(Esox lucius) over soft, weedy insects. commercial,
bottom (marshes, 1f Adults - Fleh, salasanders, coarse food
accessible) crayflsh, mayflies.

Bluegtll Spring Shallow water Sport,

(Lepomis macrochirus) fine food

Johnny Darcer Spring Moderately shallow, Forage

(Etheostoma nigrum)

benearh flat stones or
other objects, stoune
and gravel bottom

Data compiled from the followiag:
1. Lagler, Karl F.
2. Carlander, K. D.
3. Tomkiewicy, Linda A
College,

Freshwater Fishery Biol + Wm. C., Brown Company: Dubuque, Towa,6 1964,
y g, g e Ty K SO

_'_T_r._________!l_l

pical Fish Mortality Rates 1o Eastern Lake Erte.”
edonis, New York.
4. Ohlo Cooperative Fishery Unic.

5. Davis-Besse Nuclear Power Ststion Environmeatal Report.
6.

April, 1970.

“Eavironmental Evaluation of a Nuclear Power Plant."”
The Toledo Edison Company.

Ames, lowa, 1969.
Lake Erie Environmental Studies, Techaical Data Report No. &, State Universicy

Federal Ald Project P-41-KR.

letter from Carl T. Baker, Jr., lLake Erie Fisheries Research Unit, State of Ohio, Department of Natural Resources, Division of Wildlife to Pamela Merry,
Argonns Naticnal Laboratory, June 23, 1972.

7. Ohto Depariment of Natural Resources, Division of Wildlife, Publications Nos. 65, 123, 130, 141,

185:

1972,

4 St 4
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Ohio laws limit the commercial fishery in the Locust Point area to trot-
line, seine and trap net gear. Trap net and seine gear harvest the bulk
of the fish.’? Only seven major commercial trap-net fisherman utilize
the area. Carp, catfish, walleye, white bass and perch are the major
species harvested (vy weight). However, recent discoveries of mercury
contamination have led to a five-year ban (1970-1975) on the sale of all
walleye and of white bass larger than '0-1/4 inches. The average annual
monetary value of the fish caught by trap net in the area is estimated
at $179,155. Three commercial seine fishermen utilize the are:. but one
seine catches the bulk of the fish, wvhich are predominantly carp and
catfish. The average annual monetary value of these species is esti-
mated at $13,121. Therefore, the value of the commercial fishery off

Locust Point is approximately $200,000 per year.3?

Sport species most actively sought in the Locust Point area, particularly
in the reef areas a few miles out, are walleye, white bass, catfish and
perch. The estimated value of the boat angler utilization of Lake Erie
within five miles of the site 1s $3.1 million.?? There is also consider-
able value in the inland sport fishery (mainly for carp and channel cat-
fish) within five miles of the site, particularly in the Turtle Creek

and the Toussaint River. Commercial fishermen fish heavily for carp in
these streams in the spring, but, since only a sport fishing license is

required, no records of the amounts harve~ted are available.

2.7.2 Terrestrial

The site area is approximately 950 acres, of which over 600 acres is

managed marshland and the balance is poorly drained marginal farmland.
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(See Section 2.1). Most of the farmland, formerly planted to wheat, has
been removed from production due to construction of buildings, roads,
parking lots, borrow pits, etc. Part of the remainder is lying fallow
and part is planted to buckwheat during construction. Approximateiy 15
acres will be planted (probably to buckwheat) after completion of con-
struction and farmed on a 3/4~1/4 basis (257 of the crop will be left on

the fields for wildfowl forage).3!

As no ecological studies of the marsh have been made, the following dis-
cussion is based on personal cbservations at the site, discussions with
local marsh managers, and information contained in the Applicant's

Environmental Report.

The southwest and west shore of Lake Erie includes 40,000 acres of marsh,
most of which is owned by private clubs. Several marshes near the site,
such as the State-owned Magee Marsh and the privately owned Winous Point
Club (10 miles southeast of the site) are under intensive management for
increasing waterfowl breeding population. The Magee Marsh breeding popu-
lation, for instance, was increased from S4 pairs in 1953 to 275 pairs

in 1963.72 Other marshes are managed primarily for attracting large
populations of migracing.birdn. Navarre Marsh is a natural lowland
separated from Lyke Erie by a stable barrier beach. The sandy beach is
strewn with clam shells, small rocks, and pebbles washed ashore during
storms. Crasses and other low plants and shrubs grow close to the high
water line. Some willows are partially under water when lake levels are
highest. Black willows and cottonwood are the most abundant trees on

the older dikes and the barrier beach. Hackberry and sycamore are also

common. Grape vines often form a dense understory.
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Waterfowl management is essentially control of plant succession based on
the seasorial needs of waterfowl. Intensive and economical management is
best achieved by control of water levels, since fluctuation of water
levels has a marked influence on the succession of aquatic plants. Marsh
managers in Ohio obtain the best results from drawdowns (by use of dikes
and/or pumps) in May to create a nesting habitat for the summer, and
reflooding in the fall to attract large numbers of fall migrants. Partial
reduction of water levels (rather than complete drying of the soil)
exposes knolls used for nesting and leads to an interspersion of suitable
submerged, emergent and shoreline vegetation. For example, the northern
section of the site marsh, which is temporarily connected with the
privately owned section north of the dike, was partially drawn down

this spring (1972). Dense growths of smartweed (a good waterfowl food)
developed along the dike and other exposed areas. Partially flooded
areas developed dense stands of emergents such as bulrush, watermilfoil,
and spikerush. In the large southern section of the marsh, howev.c, the
water was not drawn down and less desirable waterlilies and arrowhead

cover most of the formerly open water areas.

Manipulation of water levels often makes it easier to control trothle-
some animals such as snapping turtles, wﬁ}ch attcck ducklings, or carp,
which can cause great damage to wate: plants while rooting around i{n the
sediments for food.?? Roiling of the water and destruction of waterfowl
habitat is often associated with large populatiocns of carp. In additionm,
large numbers of carp which obta’n access to the marsh during their
spring spawning runs are often left stranded by receding water levels.
Their decaying carcasses cause noxious odors and often make the area

unsuitable for nesting waterfowl.
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Mallards, black ducks and blue-winged teal are the most abundant nest-
ing waterfowl at the site. Artificlal roosts are often used to attract
wood ducks. The most abundant waterfowl during spring and fall migra-
tions include mallards, widgeons, blue-winged teal, black ducks, Canada
geese, wood ducks, shovelers, coot, green-winged teal, gadwalls, canvas-
backs and redneads. The area 1is also used by whistling swans and large
numbers of warblers. Other birds which are common during the summer are
redwinged bla~"birds, swallows, warblers, sea gulls, common egrets, mourn-
ing doves, wrens, starlings, black-night crowned heron and gr:at blue
heron., Pheasant might occasionally be found in upland areas. Endangered
species which occasionally utilize the area are the Kirtland's warbler,

bald eagle, sandhill crane, wood ibis and peregrine falcon.

Other animals in the area are muskrat (very common), opossum, woodchuck,
raccoon, skunk, weasel, mink, and red fox. Cottontail rabbits and fox
squirrel are probably present, but in limited number. . Several snakes,
turtles, frogs, toads and salamenders live in the marsh. Fish which
spawn in the marsh, in addition to carp, are bullheads, gizzard shad,
and goldfish., Snails, spiders, and several insects such as horseflies,
widges, damsel flies, mayflie:, dragon flies, grasshoppers, bugs and

beetles are common marsh inhabitants.

2.8 BACKGROUND RADIOLOGICAL CHARACTERISTICS

The radiological characteristics of the area surrounding the Station
are not unusual., Natural and man-made background in the area is typical
for Midwestern States, that is, 140 millirem per year.>? Some 25 radio-

logical monitoring stations have been active in the area for nearly two
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decades®* so that a considerable backlog of data {3 available. A list
of the major stations and their more recent reports is presented in
Table 2.16. These stations have monitored not only Lake Erie, but also
surface, ground, and tap waters in the area, as well as milk, dietary,
and atmospheric concentrations. Thus, any changes introduced by the
operation of the Station will have an extensive backlog of information

for comparison.

A small-scale study of tritium has been reported for Lake Erie waters
offshore of the Station.3® This study gave values several-fold larger
than the norm for Lake Erie or its western basin. These may have been
occasioned by short-term releases of tritium from the nearby NAEA reactor
at Plum Brook, or from the Enrico Fermi I reactor near Monroe, Michigan.
However, in view of the methodology used in these studies and the normal
variations in reported Lake Erie tritium values, it is more probable that
the elevated values reported (range 350 - 1,800 pCi/l, mean about

1,100 pCi/1) are largely happenstance, and would not be observed in

other studies. In any case, the highest of these values lies well below

values observed in other natural waters in the U.S.



TABLE 2.16.

Radiological Surveillance Locations in the Region of the Station

Reporting
Location Period Measurement * Range Mean
Cleveland, Ohio Sept 1970-Feb 1972 PM, Sr-90 6-11 9
Cleveland, Ohio March 1971 and June 1971 SW gross alpha (d) <0.2-1
(Cuyahoga River) SW gross alpha (s) 2 2
SW gross beta (d) 3-7 5
SW gross beta (s) 4= 21
Cleveland, Ohio 1971 TW gross alpha (d) 0 0
(Lake Erie) TW gross alpha (s) 0 0
TW gross beta (d) <5 S
TW gross beta (s) <5 5
July 1967-Dec 1971 DS, Sr-90 5-14 9
Painesville, Ohio July 1969-Feb 1972 SA 0-8 1
P 0-305 27
Jan 1970-Dec 1971 TWT 0-0.6 0.2
Sandusky, Ohio 1967-1969 TW gross alpha (d) 0 0
TW gross alpha (s) 0 0
TW gruss beta (d) 3 3
TW gross beta (s) 7 7
Columbus, Ohio July 1969-Feb 1972 SA 0-3 1
P 0 0
TWT 0-0.6 0.2
Youngstown, Ohio 1967-1969 TW gross alpha (d) 0 0
TW gross aljha (s) 0 0
TW gross beta (d) 3-8 5
TW gross beta (s) 0 0
Lorain, Ohio 19€7-1969 TW gross alpha (d) 0 0
TW gross alpha (s) 0 0
TW gross beta (d) 5 5
TW gross beta (s) 0 0
Monroe, Michigan Sept 1970-Feb 1972 PM, Sr-90 0-9 6
Jan 1970-Dec 1971 TWT 0-0.6 0.2

8s-2



TABLE 2.16. (Contd.)
Reporting
Location Period Measurement* Runge Hean
Detroit, Michigan Sept 1970-Feb 1972 PM, Sr-90 ~ 7-8 8
1967-1969 TW gross alpha (d) 0 0
TW gross alpha (s) 0 0
TW gross beta (d) 3 3
TW gross bzta (s) 0 0
Lansiag, Michigan Sfept 19/0-Feb 1972 PM, Sr-90 4-11 9
July 1969-Feb 1972 SA 0-2 1
P 1-20 9
Jan 1970-Dec 1971 TWT 0 0
Erie, Pennsylvania Sept 1970~Feb 1972 PM, Sr-90 0-25 10
Buffalo, New York Sept 1970-Feb 1972 PM, Sr-90 5-10 7
July 1969-Feb 1972 SA 0-1 1
Buffalo, New York Mar-June 1971 SW gross alpha (d) <0.2 <2
(Lake Erie) SW gross alpha (s) <0.2 Sl
SW gross beta (d) 2-3 3
SW gross beta (s) 10-11 11
Windsoxr, Ontario, Sept 1970-Feb 1972 PM, Sr-90 4-12 5
Canada July 1969-Feb 1972 SA 0-0.4 0.1
P 0.4-11.9 4

*PM - Pasteurized milk (pCi/1).
SW - Surface water (pCi/l).

TW - Tap water, gross alpha and beta (pCi/l).

TWT - Tap water, tritium {(nCi/1).
SA - Surface air (pCi/m?).

P - Precipitation (nCi/m?).

DS ~ diet sampiing (pCi/kg).

d - Dissolved.
-~ Suspended.

65-2
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3. IHE STATION

3.1 EXTERNAL APPEARANCE

An architectural rendering of the completed Station as it will appear is
pre.ented in Fig. 3.1. A layout of the site and the Station is pre-
sented in Fig. 3.2. The plant, cooling tower, and switchyard are
located in the west central portion of the site. Figure 3.3, a photo-
graph of the Station during construrtiion taken in April 1972, shows the

various buildings and structures.

The rectangular turbine building, to be painted blue, is about 200 feet
long, 150 feet wide and 104 feet high (above grade); the L-saaped auxil-
iary building, to be painted white, is roughly 200 feet long on each leg
and 54 feet high; the containment building is a cylindrical, natural
concrete structure about 140 feet in diameter and 225 feet high. The
cooling tower, also natural concrete, will be 493 feet high and 415 feet
in diameter at the base. The major visible structures will be the cool-
ing tower, the containment building, the turbine building, and the auxil-

iary building.

In clear weather the cooling tower will probably be visible for more ehan
ten miles on the flat terrain around the Station. During the daylight
hours four high intensity flashing white (strobe) ligh's omn the top of
the tower will be operating. The nighttime lighting will be four flash-
ing red lights at the top and midpoint, respectively, and four steady red

lights at the three-quarter point. The other Station structures will be



Fig. 3.1. Architectural Rendering of Completed Davis-Besse Nuclear Power Station.
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visible for perhaps two miles. The applicant has stated that land~-

scaping plans will be formulated later.
3.2 REACTOR AND STEAM-ELECTRIC SYSTEM

The nuclear reactor for the Station will be of the pressurized water type
(PWR) and will be supplied by the Babcock & Wilcox Company. Bechrel
Company is the architect engineer and construction manager for the

Station.

"™ reactor is designed for a power output of 2,633 MWt, the license
application rating, corresponding to an approximate net Station output of
872 MWe. The reactor is expected to be capable of an ultimate output of
2,722 MWt, which corresponds to a turbine-gene: ‘tor rating of approxi-

mately 906 MWe.

Except for the nuclear steam supply system, the Station operates on the
same principle as fossil-fueled power plants, namely by converting ther-
mal energy to electrical emergy via a Rankine steam cycle. During opera-
tion, the uranium-235 in the slightly enriched uranium dioxide fuel
elements undergoes fission and produces heat. The core reactivity is
controlled by a con‘lnation of 49 control rod assemblies, and by a
neutron absorber (bori. acid) dissolved in the coolant-moderator. The
control rods, used for short-term control, are cadmium-indium-silver
alloy encapsulated in stainless steel tubes. Long-term reactivity is
controlled by adjusting the conceutration of boric acid in the coolant-

moderator water.
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Heat generated in the reactor fuel elements is transferred by the

pressurized water coolant-moderator to the steam generators.

Two outlet coolant loops are connected in parallel to the reactor vessel.
Each loop contains one steam generator, two coolant pumps (there are

two return lines from each steam generator), and the ‘nterconnecting
piping. A pressurizer is connected to one of the loops. Heated reac:or
coolant water is pumped from the reactor outlet through the steam
generator and back to the reactor inlet. The normal operating pressure
for the reactor vessel is 2200 psia and the average coolant exit tem-

perature is 608°F.

Each steam generator is a vertical straight tube-and-shell unit which

produces steam at a shell-side operating pressure of 1065 psia.

Steam flows from the steam generator to an 1800 rpm tandem compound four-
flow exhaust turbine operating in a closed condensing cycle with six
stages of feedwater heating. The turbine drives a direct coupled elec-
tric generator. The turbine-generator is manufactured by the General

Electric Co.

3.3 HEAT DISSIPATION SYSTEMS

3.3.1 Cooling Tower

A natural-draft counterflow cooling tower approximately 490 feet high

and 415 feet in diameter at the base will be used to dissipate 98% of the
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total heat from the condenser (and other plant sources) to the atmosphere
by means of evaporative cooling (see Fig. 3.4). The remaining 2% of the
heat is discharged to Lake Erie in the blowdown from the cooling tower
system. Condenser cooling water will be pumped through the cooling tower
at the rate of 480,000 gpm, using four circulating pumpe each with a
capacity of 120,000 gpm. The condenser cooling water flows from these
pumps to and through the condenser, through two 9-ft diameter buried
pipes to the cooling tower, through the cooling tower, and through an
open channel from the cooling tower back to the circulating pumps; the
only water losses from this system are those due to evaporation and blow-
down. The temperature rise across the condenser and the drop through

the cooling tower will be 26°F at full Station power, corresponding to

a heat rejection to the atmosphere of 6.21 x 10% BTU per hour.

3.3.2 Other Cooling Water Systems

In addition to the major heat load from the turbine exhaust condensers,
there are several other cooling systems (i.e., turbine room, component
and containment) that transfer heat from other portions of the plant.
These systems, which include the reactor decay heat (shutdown cooling)
heat exchangers, the spent fuel pool heat exchangers, the closed loop
component cooling water heat exchangers, the turbine plant recirculated
cooling water heat exchangers and the containment cooling heat exchang-
ers, are supplied with cooling water by the service water system, A
simplified flow diagram of the plant ccoling and makeup water flow is
shown in Fig. 3.5. The makeup water for cocoling tower evaporation,,

drift, and blowdown is obtained from the service water pumping system.
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The average makeup flow is approximately 18,450 gpm, which includes an
average 9,225 gpm evaporated from the cooling tower and 9,225 gpm average
blowdown from the cooling tower pump discharges. The balance of the
20,730 gpm average intake flow is used to dilute the Station discharge

to the lake (so that the maximum effluent temperature will not exceed
20°F above ambient) and to supply the operating water systems (deminer-

alizer, Station potable water supply, etc.).

Intake Crib

All the water used in the Station is drawn from Lake Erie into a sub-
mergec intake crib about 3000 feet offshore; the intake orifice will be
on a contour 11 ft below the Lake Erie low water datum (568.6 feet) at

a current water depth of about 14 ft (see Figure 3.6). This intake
consists of an octagonal crib made of timber with slots in the top so
that water enters the crib downward through the slots. At the design
intake flow of 42,000 gpm, the maximum intake velocity will be 9.5 ft/
sec, but the actual intake velocity will be about 0.25 ft/sec at the
nominal flow rate of “21,000 gpm. The appiicant is planning to install

a bubble screen to discourage fish from entering the crib, but it has not

been designed yet,.

Icing of the intake crib is not expected to occur, because similar wooden
cribs currently operating on Lake Erie have not been troubled by icing.
If a heavy slab of ice should block the top of the crib, encugh water to
satisfy the Station's needs would enter through the porous rockfill

surrounding it. The semicircular vockfill partially around the intake
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crib but spaced away from it has two purposes: (1) to prevent large
chunks of ice from being driven into the crib by wind and wave action,
and (2) to reduce the velocity of incoming water so that suspended sand

settles out before it gets to the intake crib.

Water drawn into the crib enters an 8-ft diameter intake pipe buried
beneath the lake bottom (Fig. 3.6). At the maximum intake flow of

42,000 gpm, the water velocity in the intake pipe will be about 1.8 ft/
sec. This pipe brings the water to an intake canal which is separated
from the lake by a beach and beachfront dike. The canal functions as a
long reservoir where water is stored for Station use (See Figure 3.2).
Water flows by gravity from the intake crib to the intakas canal. The
intake canal extenus from the beachfront dike to the Station water intake
structure; the canal widens into a forebay near the Station intake
structure (See Fig. 3.7). At the design flow of 42,000 gpm, the water

velocity in the intak. canal is estimated to be about 0.1l ft/sec.

Intake pumps and screens

The three pumps, located in three bays in the intake structure, supply
all the water u-=d by the Station. However, before the water reaches
these pumps, it passes through a trash rack (4 inch x 26 inch openings)
and then through traveling screens with 1/4-inch square openings to
prevent fish or small debris from entering the pump wells. The traveling
screens have backwash sprays which remove entrained material, and the
entrained material is sluiced through a trough to a holdirg basin with

overflow weir discharge, so that debris or fish removed from the screens
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can be monitored and identified. From these pumps the water goes into
the service and operating water systems, or is fed directly to the col-

lecting basin for dilution purposes (See Fig. 3.5).

Discharge structure

All Station effluents (except storm water drainage, turbine building and
non-radiocactive auxiliary buil“ing drains, which go to the Toussaint
River) will be mixed in the collecting basin prior to discharge into

Lake Erie. Most of this mixture will be cooling .ower blowdown and its
associated dilution water. The collecting basin has a smr1l volume
compared with the flowrates into it, and therefore has n. holdup capacity
but merely serves to mix the various effluent streams. From the collect-
ing basin a buried pipe, six feet in diameter, runs parallel to the intake
canal on its eastern side and extends about 1300 feet eastward out under
the lake, where it terminates with a 4.5 ft wide x 1.5 ft high slot-type
jet discharge (See Figure 3.6). The discharge is located at a current
water depth of about 9 ft (6 ft below the Lake Erie low water datum).

The elevaticn of the collecting basin will provide the necessary head for
discharge through the discharge pipe to the lake under all conditions of
water level. The slot-type discharge will have an exit water velocity

of about 6.5 ft/sec at the design maximum disch;tge flow of 20,000 gpm.
The nominal water velocity will be 4.5 ft/sec at the expected discharge
rate of 13,000 gpm, thus promoting rapid entrainment and mixing with the
lake water. The lake bottom will be riprapped with rock for about

200 feet in front of the slot discharge to minimize scouring of the lake

bottom and the water turbulence that would result.
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3.3.3 Thermal Discharges to Lake Erie

Seasonal variations in Station water consumption and temperature of blow-
down to the lake must be considered. The amount of local heating of the
lake depends on the volume of blowdown and on the temperature difference
between it and the lake. The cooling tower blowdown is taken from the
cold water side of the loop and its temperature is dependent on the wet-
bulb temperature of the air. Thus, the heat discharged to the lake
depends on the difference between atmospheric wet-bulb temperature and
lake temperature. This temperature difference varies considerably with
the season of the year, as shown by the data in Table 3.1. Some lake
water will be used to dilute the blowdown so that the effluent to the
lake will never be more than 20°F above lake water temperature. A
summary of quantities of cooling tower blowdown, dilution water, total
discharge to the lake and heat added to the lake s presented in

Table 3.2.

During winter months a portion of heated service water will be discharged
to the intake canal forebay to prevent ice build-up at the Station in-

take structure.

Thermal Plume Analysis

The discharge of heated service water and cooling tower circulating water
blowdown from the Station submerged discharge structure (1200 ft off-
shore) will generate a thermal plume in the lake. The applicant's
consultant, Dr. Pritchard, estimates the maximum area of this plume at

the surface to be 0.21 acres (within the 3°F isotherm).! 1t is stated on
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TABLE 3.1. Temperature Difference between
Station Cooling Tower Blowdown Water
and Ambient Lake

Minimum Average Maximum

January -3 11.2 29
February 3 17.0 25
March 9 16.0 23
April 10 19.1 30
May 5 15.0 23
June 3 14.0 22
July 6 12.1 20
August 5 10.0 14
September -5 5.0 14
October 6 17.0 23
November 7 17.1 30
December 8 18.2 30
Note

Atmospheric wet-bulb temperatures (taken at the onsite
meteorology tower) were used to determine the cooling tower
blowdown temperatures. The lake water temperatures were
subtracted to obtain these numbers.



TABLE 3.2, Station Flow Rates and Heat Inputs to Lake Erie by Months

Water Flow Rates (gpm)

Temperature
Cooling Heat Rise
Tower Process & Dilution Combined Input Above
Blowdown* Misc. Water ** Flow (10 BTU/min) Lake (°F)

January 7,500 20 4,080 11,600 116 20.0
February 8,200 20 2,780 11,000 110 20.0
March 8,500 20 1,980 10,500 105 20.0
April 9,200 20 4,580 13,800 138 20.0
May 10,000 20 1,480 11,500 . 115 20.0
June 10,000 20 980 11,000 110 20.0
July 10,400 20 0 10,420 104 20.0
August 10,400 20 0 10,420 73 14.0
September 10,000 20 0 10,020 70 14.0
October 9,500 20 2,080 11,600 116 20.0
November 9,000 20 4,480 13,500 135 20.0
December 8,000 20 4,680 12,700 127 20.0

*The variation in cooling tower blowdown 1s due to the seasonal variation in evaporation from the
tower. The tower is operated so that blowdown equals evaporation loss at all times.

**Dilution water flow is based on the quantity required to limit the maximum combined effluent dis-
charge temperature to 20 F above Lake Erie temperature.

(1-¢
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page 6 of reference 1 that a detailed description of the computational
model used to predict the discharge thermal plume is to be found in the
document, "Design and Siting Criteria for Once-Through Cooling Systems,"
presented by Dr. Pritchard at the Meeting of the American Institute of

Chemical Engineers in March 1971.2

We have written a computer program which codes the model equations
specified in that reference. The inclusion of the vertical sprearing
phenomenon, which is only cursorily discussed in that paper, was done
following the same technique Pritchard employed in his previous theo-
retical model studies of Zion and Waukegan.»“ The resulting program was
run for Sub-Case-I-B and Sub-Case-II-B* featuring the current rectangular
slot design. Our results and those reported by Dr. Pritchard differed
significantly. First, the distance from the orifice to the longitudinal
position the plume reaches the surface is predicted to be about 100 feet
by Pritchard for all cases and subcases, but about 500 feet by our
computer program. Employing the modified Koh and Fan analysis,’ the
circular jet of Cases I and II reaches the surface at 54 feet (the actual
value should really be more than 54 feet since Koh and Fan - ‘sume no
surface interference effects). This is one discrepancy with Pritchard's
prediction that presently cannot be reasonably resolved. The next, but

related, question involves the quasi-two dimensionality of the Pritc’ ard

*Sub~Case-I-B is a heat discharge of 88 x 10° Btu/hr (volume flow rate
of 9220 gpm at 19.1°F above lake temperature). Sub-Case-II-B is a heat
discharge of 138 x 10%° Btu/hr (volume flow rate of 13,800 gpm 2. 20°F

above lake temperature).
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model. As represented in all his previous papers, the model vields
constant temperatures and velocities with depth at ary given surface
location in the plume. Consequently, for distances beyond the plume
intersection with the surface, the plume thickness should be a constant

8 feet, independent of surface temperature. This is not observed, how-
ever, in the tables on pages 25 and 27 of reference 1. Moreover, the
vertical temperature isotherms sketched in Fig. 4~13 in the reference are
not representative of a quasi-two-dimensional model such as Pitchard's.
The plume predictions also do not represent or assess the partial spread-
ing of the heated effluent in the directions opposite to the discharge

direction, once the plume has reached the surface.

The major discrepancies between our Pritchard code and the results
reported by Pritchard in reference 1 are in area and isotherm length~-
width predictions. For Sub-Case-I-B, the 3°? isotherm will have an area
of 0.6 acres, a length of 347 feet and a width of 87 feet, according to
our computer code, whereas Pritchard's results, in reference 1, show

0.16 acre. an isotherm length of 129 feet and a width of 62 feet. For
Sub-Case-II1 B, the values are 0.66 acres for the 3°F isotherm, a length
of 336 feet and a width of 91 feet, according to the code; but 0.2% acres,
159 feet long and 66 feet wide, as predicted in reference 1. These
discrepancies are typical. The use in the program of Pritchard's own
estimates for the distance of the plume to reach the surface yielded even
larger differences when these new adjusted computer runs were made: the
areas and lengths given above are much smaller than those predicted in
reference 1. One further point is of interest: the ratio of lengtn to
width to a given isotherm is equal to 4 as described in reference 2, yet

this ratio varies significantly in the results in reference 1.



3-20

We can only conclude that Dr. Pritchard has altered his standard modei
for the Station calculations in ways not documented in reference 1l or in
his previously published works. Therefore we estimate that the maximum
surface area (within the 3°F isocherm) from the station discharge of
heated water, based on Pritchard's analytical model documented in refer-

ence 2, will be about 0.7 acres.
3.4 RADIOACTIVE WASTE SYSTEMS

During the operation of the Davis-Besse Nuclear Power Station, radio-
active material will be produced by fission and by neutron activation
reactions of metals and material in the reactor coolant. Small amounts
of gaseous and liquid radiocactive wastes will enter the plant waste
streams which will be processed and monitored within the plant to mini-
mize the quantity of radionuclides released to the atmosphere and into
Lake Erie under controlled conditions. The radioactivity that may be
released during operation of the facility will be in accordance with the
Commission's regulations as set forth in 10 CFR Part 20 and 10 CFR

Part 50.

The waste handling and tresatment systems for the plant are discussed in
the Preliminary Safety Analysis Report and the Applicant's Environmental
Report dated August 3, 1970, Supplement to Environmental Report dated

November 5, 1971, and supplementary information dated April 21, 1972.

In these references, the applicant has prepared an analysis of his treat-

ment systems and has estimated the annual effluents. The following
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analysis is based on the Staff's model, adjusted to apply to this plant,
and uses somewhat different operating conditions. The staff's calculated

effluents are therefore, different from the applicants.

The waste treatment systems described in the following paragraphs are
designed to collect and process on a batch basis the liquid, gaseous,
and solid wastes that may contain radioactive materials. Samples of the
radioactive gases or liquids will be collected at points within and at
the end of the radwaste treatment systems and the wastes recirculated
for additional decontamination if required. Instruments will monitor
and record the radiation from controlled discharges and will activate
alarms and control valves if the radiation is above a preset level. The
principal assumptions and conditions used to determine the expected re-
leases of radioactive materials in liquid and gaseous effluents are de-

tailed in Table 3.3.

3.4.1 Liquid Waste

The Davis-Besse design has four primary systems for collection and treat-
ment of liquids. These are Make-Up and Purification, Zlean Liquid
Radioactive Waste (high purity), Miscellaneous Liquid Radioactive Waste
(low purity), and Condensate Purification. The interrelationship of

these systems is shown schematically in Figure 3.8.

The Make-Up and Purification System will maintain the water quality and
boron concentration of th2 primary coolant. To control the radioactivity

of the primary coolant during normal operation, a portion of the reactor



TABLE 3.3. Principal Conditions and Assumptions Used in Determining
Releases of Radioactivity in Eff’uents from the Station

Thermal Power
Plant Factor
Failed Fuel*
Total Steam Flow
Number of Steam Generators
Weight of Steam - each Generator
Weight of Liquid - each Generator
Steam Generator Blowdown
Weight of Primary Coolant
Primary Coolant Volumes

Degassed per year
Primary Coolant Gas Holdup Time
Containment Volume
Containment Purges per year

2772 MWt

0.8

0.25%*

11.8 x 10® 1bs/hr
2

5,100 1lbs

49,900 1bs

0

525,400 lbs

12

60 days

2.86 x 108 f¢?
4

Primary to Secondary Leak 20 gpd
Primary Coolant Leak to the Auxiliary Bldg. 20 gpd
Primary Coolant Leak to the Containment 40 gpd
Shimrod Bleed Flow Rate 0.37 gpm
Letdown Flow Rate 45 gpm
Partition Coefficients for Iodine gas/liquid
Steanr Generator Internal 0.01
Condenser Air Ejector 0.0005
Coolant Leak to Containment 0.1
Coolant Leak to Auxiliary Bldg. 0.005
Miscellaneous Waste Evaporator 0.01
Emergency Ventilation D.F. 100
Liquid Waste Holdup Time
Clean Radiocactive Wastes 36 days
Miscellaneous Radiocactive Wastes 20.5 days
Total Decontamination Factors
- Cs,Rb - A% Mo, Te Others
Shim Bleed 10% 4 x 103 103 10% 108
Clean Liquid
Vastes 10" 2 x 103 103 10% 103
Miscellaneous
Wastes 103 10% 10 105 10"

*This value is constant and corresponds to 0.25% of the operating power
fission product source term.
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coolant will be bled continuously through letdown coolers, a mixed-bed
purification demineralizer (Li,-BO; form) and filter, and then ruvuted

to the primary coolant make-up tank. A separate cation demineralizer
will be used intermittently in conjunction with or in lieu of the mixed-
bed demineralizer for cesium and lithium control. Near the and of the
core life the primary coolant letdown will be processed through the puri-
fication demineralizer, filter, and deborating demineralizer back to the
primary coolant make-up tank. Basically this closed system contributes
only to the solid radioactive wastes of the station in the form of spent

”wamaneralizer resins.

For major boron control, 0.37 gpm of shim bleed will be diverted to the
Clean Liquid Radioactive Waste System. The shim bleed may come from
the purification demineralizers of from the make-up tank. The design
basis process cvcle will consist of passing the coolant through a
degasifier, filter, and mixed-bed demineralizer (H+-OH- form) into a
clean waste receiving tank. The waste will then be fed to a boric acid
evaporator (15 gpm) with the distillate passing through a mixed-bed
polishing demineralizer and filter into the clean waste monitoring
tank. Based on the analytical data, the processed waste will be either
diverted to the primary water storage tank, recycled or released to the
mixing basin through a normally closed valve and monitoring station that
automatically records, alarms, ar closes the valve above a preset
radiation level. The 70 gallons per minute discharge will be diluted
with the 20,000 gallon per minute circulating water. The applicant
assumed a 0.8 mixing factor for a dilution factor of 228 in the mixing
basin before discharge to Lake Erie with which we agreed. The clean

liquid radioactive waste system will also process primary coolant
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collected in the reactor coolant drain tank from the coolant system and

pump seal drains, valve steam leaks and the chemical waste tank.

Concentrates from the boric acid avaporator will be fed through a mixed-
bed demineralizer into a storage tank. From this tank the liquid will be
either sent to "he boric acid storage tank, the solid waste drumming
station or the Miscellaneous Liquid Radioactive Waste System described

in the following paragraph. In our evaluation we ass: that 70 percent
of the clean liquid radiocactive waste stream will be reused and that

30 percent will be discharged to Lake Erie.

The Miscellaneous Liquid Radioactive Waste System will be designed to
process radioactive liquids collected in the . 'scellaneous waste drain
tank and the detergent waste drain tank. Sourc2s of the liquids stored
in the miscellaneous drain tank for batch processing will be containment
vessel and auxiliary building sumps, component cooling water relief
valves, drains from the fuel storage area and laboratory, boric acid
concentrate tank and the deborating demineralizer. These aerated non-
detergent wastes will be fed to a 15 gpm evaporator with the distillate
passing through a mixed-bed demineralizer and filter to a monitoring
tank. Liquid from this tank will be either discharged to Lake Erie,
recycled, or diverted to the primary water stcrage tank depending upon
the purity. Evaporator concentrates will be mixed with cement at the
drumming station. The applicant estimated an eaquivalent 48,000 gallons/
year of primary coolant will be decontaminated in this system and dis-
charged to Lake Erie through the discharge monitoring station. The
applicant also assumed 100% of all liquid waste from the miscellaneous

liquid radioactive waste system would be discharged to Lake Erie. We
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agree with these assumptions and they were used in calculating release

ce~iributions from this system.

Detergent wastes from the hot shower sump, laundry and decontamination
area will be collected in a tank, analyzed and handled accordingly.
Normally, detergent wastes will be filtered and discharged to Lake Erie
through the monitoring station without treatment. High specific activity
wastes will be processed in the MLRW system before discharge. We assumed
the activity of the potential detergent effluents to be a small fraction

of the total discharged to the environment.

The staff's estimated annual release of radioactivity in liquid wastes
was calculated to be a fraction of the values shown in Table 3.4. How-
ever, to compensate for equipment downtime and expected operational
occurrences the values have been normalized to 5 curies per year. Based
on previous experience, the staff has estimated the annual release of
tritium will be approximately 1000 curies per year. The applicent has
estimated an annual release, exclusive of tritium, to be about 0.45 curie

per year

3.4.2 Gaseous Wastes

During power operation of the plant, radioactive materials released to
the atmosphere in gaseous effluent will include low concentrations of
fission product noble gases (krypton and xenon), halogens (mostly
iodines), tritium contained in water vapor and particulate material

including both fission products and activated corrosion products. The
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TABLE 3.4. Calculated Annual Radionuclide Release in
Liquid Wastes from the Station*

Nuclide Curies/yr Nuclide Curies/yr Nuclide Curies/yr

Rb-86 0.0012 Rh=103m 0.00008 Cs-136 0.16
Rb-88 0.0004 Rh-105 0.00001 Cs-137 0.58
Sr-89 0.0064 Rh-106 0.00003 Ba-137m 0.55
Sr-90 0.00002 Sb-127 0.000002 Ba-140 0.00052
Sr-91 0.00001 Te-=125m 0.00007 La-140 0.00054
Y-90 0.00014 Te-127m 0.00057 Ce-141 0.00011
Y-91m 0.00001 Te-127 0.00058 Ce-143 0.00001
Y-91 0.045 Te-129m 0.0051 Ce-144 0.00008
Y-93 0.00002 Te-129 0.0032 Pr-143 0.00008
Zr-95 0.00011 Te-131m 0.00027 Pr-144 0.00008
Zxr~97 0.000007 Te-131 0.00005 Nd-147 0.00003
Nb-95 0.00012 Te-132 0.001 Pm-147 0.00001
Nb-97m 0.000006 I-130 0.00049 Cr-51 0.000004
Nb-97 0.000006 I-131 2.37 Fe=55 0.000006
Mo-99 0.14 1-132 0.013 Co-58 0.00004
Tc-99m 0.13 I-133 0.25 Co-60 0.000004
Ru-103 0.00008 I-135 0.015 Np-239 0.000008
Ru-106 0.00003 Cs-134 0.72 Total "9

Tritium ~1000

“*Radionuclides having a release rate less than 10 ° curies per year
have not been listed.
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various systems for the processing of radioactive gaseous waste and

ventilation paths are shown schematically in Figure 3.9.

The primary sources of gaseous waste will originate from the degassing
of primary coolant discharged tc the Clean Liquid Radioactive Waste sys-
tem, displacement of nitrogen cover gas from liquid storage tanks, mis-
cellaneous tank vents and the miscellaneous liquid waste evaporator.
During reactor operation, vent valves on the Make-Up and Purification
system will be closed and the system operated at a positive pressure.
Thus the inventories of gaseous products, except krypton-85, will reach
equilibrium levels which will tend to minimize the total yearly release
of gaseous radioactivity. Normally, these gases, except those from the
waste evaporator, will be collected in the waste gas surge tank, com-
pressed into decay tanks, and held for 60 days decay. The contents of
the tanks will be discharged through a HEPA, a charcoal adsorber, filter
and a radiation interlock monftoring system during a uniform release
over a 30 day period. Due to the extended holdup time, Kr-85 becomes
the major constituent released to the atmosphere from this system. The
less contaminated cover gas may be tanked separately from other gases
and recycled. The applicant estimates that ome of five tanks discharged
in a year might require release after 30 days decay at which time only

2 percent of the initial activity will be.present. In our evaluation,

we have assumed an average 60 day holdup time for all tanks discharged.

The miscellaneous liquid waste evaporator will be used for detergent
wastes as well as non-detergent wastes if necessary and will be con-
tinuously vented through a charcoal adsorber to the Station vent. The

applicant estimates that 48,000 gal/yr. of primary coolant will be
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processed in the waste evaporator with a gas/liquid iodine partition
coefficient of 0.001. The iodine releases for the waste evaporator,
shown in Table 3.5, reflect our assumption of an iodine partition coeffi-
cient of 0.01 gas/liquid in the evaporator, a DF of 10 for the charcoal
adsorber and a 20 day decay for accumulation time with two thirds of the
source from containment leaks and one third from auxiliary building

leaks.

Other sources of radioactive gases which are not considered sufficiently
concentrated to warrant collection and storage originate from '‘he con-
tainment building purges, primary coolant leaks to the auxiliary build-
ing, condenser air ejector exhaust contaminated by primary to secondary
leakage when fuel cladding defects exist and steam leaks in the turbine

building.

Radiocactive gases may be released inside the reactor containment build-
ing when the components of the primary system are opened to the building
atmosphere for operational reasons or when minor leaks occur in the
primary system. The containment building has no intermal clean up sys-
tem; however, before entry the containment atmosphere will be purged
through a prefilter and high efficiency particulate filter (HEPA) to the
station vent. The applicant has sta.aed in the PSAR that one of two
parallel Emergency Ventilation Systems, consisting of a prefilter, HEPA
filter and two charcoal adsorbers in series, will be used for normal
containment purges if indicated by pre-purge analyses. In our evaluation
we assumed that it will be necessary to purge the containment building

4 times per year through the Emergency Ventilation System.



TABLE 3.5.

Calculated Annual Release of Radioactive Materials in

Gaseous Effluent from the Nuclear Power Station

(curies per year)

Condenser Waste Gas Miscellaneous
Containment* Auxiliary Air System Waste

Isotope Purge Building Ejector 60 Day Holdup Evaporator Total
Kr-83m 1 1 2
Kr-85m 6 6 12
Kr-85 22 11 11 710 754
Kr-87 3 3 6
Kr-88 10 10 20
Xe-=131m 2 6 6 5 19
Xe-133m 1 11 11 12 35
Xe-133 160 945 945 9 2059
Xe-135 16 16 32
Xe-138 2 2 4

Total 2943
1-131 0.004 0.08 0.008 0.02 0.12
I-133 0.0005 0.09 0.009 0.1

*Assumes single pass through 2 charcoal adsorbers of emergency vent system during purge.

k=L
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The condenser air ejector exhaust will be discharged to the station vent
without treatment. Air from the turbine building will exhaust through
roof vents and auxiliary building air will be discharged to the Station

vent through a prefilter and HEPA filter.

Additional sources of potentially contaminated air are the fuel storage
area, penetration .ooms, drumming station, and decontamination area.
Normally, the ventilation air in these areas will be through a HEPA
filter to the station vent. A s2cond Emergency Ventilation System
identical to the one described for the containment building will be used
to exhaust these areas when conditions warrant. We assumed that under

normal operating conditions the Emergency Ventilation System would not

be used.

The plant will be provided with once-through steam generators and will -~

be operated without blowdown.

The calculated releases from primary and secondary sources are shown in
Table 3.5. The applicant estimated an annual release of 1650 curies per
year of noble gases and 0.005 curie per year of iodine. The staff's
calculated annual releases based on a 40 gallon per day leak to the con-
tainment and a 20 gallon per day leak to th: auxiliary building were

2950 curies per year of noble gases, and 0.12 curie per year of i3,

3.4.3 Solid Wastes

Solid wastes will consist of high level radioactive spent demineralizer

resins, evaporator concentrates and filters and miscelianeous low
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activity level wastes such as clothing, plastic, paper, rags, glass,

wood, metal, concrete and ceramics.

The spent resins and evaporator concentrates will be stored in tanks for
additional processing. Periodically, batches will be sent to the solid
waste disposal drumming station located in the auxiliary building where
the material will be mixed with cement, drummed and stored for offsite

burial.

All dry solid miscellaneous wastes will be hydraulically compacted into
drums and stored for offsite burial. The non-compressibles will be

sealed in the containers.

Based on operating experience at other plants and the capacity of the
drumming station, the applicant estimated 500 drums of high level and
150 drums of low level waste (4800 ft.?) will be shipped annually to a
licensed burial ground. All solid waste will be packaged and shipped

in conformance with all applicable AEC and DOT regulations.

Our estimated annual disposal based on the operating experience of
similar plants is 235 drums of high level wastes and 600 drums of dry
compacted waste. The total activity after 180 days decay has been

estimated at 2500 curies per year.
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3.5 CHEMICAL AND BIOCIDES SYSTEMS

3.5.1 System Description

All plant water discharges are sent to a common collecting basin from

which there is one discharge to Lake Erie. The pertinent water circuits

are shown in Figure 3.5. In addition to the recirculating cooling

water, carrying heat from the condensers to the cooling tower for dis-

charge to the atmosphere, there are three pumping systems using lake

water:

(1)

(2)

(3)

Service water is pumped through systems from which heat must be
removed. Since there are times when the service water flow rate
will exceed the appropriate makeup rate for the recirculating
cooling water, it has been made possible to discharge any excess
into the collecting basin.

A separate circuit is established for dilution and collecting
basin makeup water. When the service water effluent is routed
tc the forebay area, this water is used for makeup to the re~
cicrculating cooling water system. As stated earlier, there are
times when the temperature of the blowdown from the recirculat-
ing water system is greater than 20° above ambient lake tem-
perature. At these times some water from the dilution and
collecting basin makeup system is pumped directly into the
collecting basin in order to drop the temperature to 20° above
lake temperature.

Operating water is clarified, chlorinated, and used for several
purposes. It provides potable and sanitary system water, main-

tains the level of the water in the fire protection system, and
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supplies the makeup water cemineralizer, which provides makeup

to the reactor primary and secondary water systems.

A settling basin is provided to contain the solids backwashed from the
clarifier used in the operating water circuits and the solids from the
secondary water-steam system condensate demineralizer backwash. The
overflow from the settling basin is pumped into the collecting basin
although there is an emergency overflow to the drainage ditch which
leads to the Toussaint River. Various solutions from drains and other
discharges in the nuclear waste monitor tanks (See Fig. 3.8) are checked
for chemical content and radioactivity, then discharged occasionally

into the collecting basin.

3.5.2 Chemicals Added

All the makeup to the recirculating system (cooling tower) is partially
neutralized with sulfuric acid, releasing carbon dioxide, and thereby
reducing the amount of scale formed in the condenser and the cooling
tower. The applicant's present plan is to operate at a pH of 7.3 (the
pH of the lake water is about 8.1). The only other chemical added to
the circuits is elemental chlorine. This is added as follows: 1) To
the service water in four 30-minute periods per day (at a level required
to maintain 0.5 ppm free residual chlorine) for defouling the heat ex-
changers; 2) To the recirculating cooling water system directly upstream
of the condensers in four 30-minute periods per day (to maintain

0.5 ppm free residual chlorine); 3) To the operating water at the clari-
fier, where it gradually decays in the fire protection system, goes to

the sewage treatment plant, or is removed in the makeup demineralizer;
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and 4) To the effluent from the sewage treatment system which is chlori-

nated continuously to maintain one ppm free residual chlorine.

1,5.3 Chemicals Discharged

The chemicals discharged to the lake are listed in Table 3.6.

Cooling Tower Circuit

The recirculating cooling water blowdown contains the major fraction of
all chemicals discharged. Due to the evaporation of water in the cooling
tower the concentration of dissolved solids in the recirculating water is
slightly greater than double that in the lake (the concentration factor
is not exactly 2X, even though the blowdown rate is equal to “he evapora-
tion rate, because of the addition of sulfuric acid and the loss of
carbon dioxide). Except for the fact that the sulfate is slightly higher
and the carbonate slightly lower, the ratios of the various chemicals

are the same as in lake water.

The chlorine added for defouling the condensers and the cooling tower
surfaces is sampled at a point just downstream of the condensers. Chlor-
amines are produced by reaction of free dissolved chlorine (present as
the hypochlorite ion and hypochlorous acid) with ammonia and organic
amines present in the water and produced in the system by the growth of
micro-organisms. Some chloramines are quite volatile (notably NHC1,) so
that they are lost by evaporation in the cooling tower, and to a slight
extent in the return from the tower to the circulating pumps. Knowledge

of this loss is needed to estimate the concentration of chloramines in



TABLE 3.6.

Summary of Chemicals Discharged to Lake Erie by the Station

Concentration Total Quantity
Concentration in Discharge Discharged
Origin Chemicals at Origin (ppm) to Lake (ppm) (Tons /Year)
lcclrcululn; cooling Normal Lake Erie dissolved solids;
water blowdown excess produced by cooling tower
evaporation. Predominantly car-
bonates, su'fates and chlorides
of cal:ium and magnesium 253 252 9661
chlorine: free 0.5 0.5%% 2.2d
combined (chloramines) 0.978 L03¢x 0.1
Service water chlorine: free 0.5 Unknown :
combined (chloramines) 0.9¢ depends on
rates of excess
flow directly
to collecting
basin at times
of chlorination.
Nuclear area effluent (Radwaste) Miscellaneous non-toxic 50 0.8% 0.2
Sewage treatment system Dissolved solids, reduction from
that in lake -45 ~0.1% -0.2
Chlorine: free 1 0.003* 0.004
combined Unknown
Makeup demineralizer CaSO, 915 20% 18
Regeneration wastes MgSO,, 490 11* 10
Na ;50 3630 79* 71
Na C0y 1110 24* 22
NaCl 350 8+ 7
Na;PO.. 30 1* 0.6
Settling basin Normal lake water from clarifier
backwash; no excess 0 0 0
Deficit dissolved solids In con-
densate demineralizer backwash -225 3% -2.0

*While actually discharging.

LE=%



TABLE 3.6 (Contd.)
Notes for Table 3.6

AThis concentration calculated as steady-state value in the system during chlorination, after sterilization. Makeup water
contains 0.37 ppm smmonia nitrogen; half of all chloramines in system assumed lost by evaporation for each pass through the
cooling tower,

b4 small amount of free chlorine will be lost (by chemical reaction) before discharge to the lake. In the absence of knowl-
edge of this amount, no reduction is made in the numbers in the table (See text).

“Half the concentration entering the cooling tower is assumed to be lost in the tower.
dAn allowance of 1.6 hours was made for full decay of chlorine in the recirculating water system. Each of the four daily

chlorination periods was therefore assumed to discharge the equivalent of the full concentration for 1/2 hr during chlorina-

tion and 0.8 hour after chlorination.
€While actually discharging. Chlorine content of chloramines calculated equivalent to 0.37 ppm ammonia nitrogen in lake

wvater,

BE~-t
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the system during chlorination. Based or experience in other cooling
towers it was decided to assume loss of one half of the chloramines in
the system during flow of the total coolant through the cooling tower.
With 0.37 ppm ammonia nitrogen continuously brought inio the recircula-
ting water system in the makeup 18,450 gpm (avg), the evaporative loss
leads to a calculated steady state concentration (approximate concentra-
tion of chloramines when there is free chlorine present) of 0.07 ppm
chloramines, after sterilization by the maintained level of free

chlorine.

In the calculatiou our ye¢ rly discharges it was necessary to estimate
the fraction of the time that chlorine would be discharged from the
recirculating cooling water system. A calculation was made of the
reduction in concentration of free chlorine by dilution in the makeup-
blowdown operation, and by reaction with the chlorine demand (1.4 ppm)
in the makeup water. The volume of water in the system was taken as
11.2 million gallons, the makeup rate 18,450 gpm, and the blowdown rate
9225 gpm. The calculation indicated that about 3.2 hours will be re-
quired for complete loss of free chlorine. Not included in the calcu-
lations was the loss expected in the cooling tower, and particularly in
the open channel between the cooling tower and the recirculating pumps
(Fig. 3.4). In the presence of sunlight, free chlorine is converted to
dilute hydrochloric acid and oxygen, at a rate depending on light
intensity and chlorine concentration. Under the conditions of the
experiments of Hancil and Smith,® a 60-sacond exposure to the light would
reduce the free chlorine concentration more than 2000-fold. If because
of the depth of the water local portions of dissolved chlorine received

light at that intensity for 10% of the time there would be a factor of
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2 reduction. As an approximation and a compromise of the unknown loss by
day, and none by night, the time of persistence of chlorine after the

termination of chlorinati{on was taken as 0.8 hours.

Excess Service Water

Some chlorine would be released to the lake from the service water that
was diverted to the collecting basin during peripds of service water

chlorination. Flowrates at such periods are unknown; they zre expected
to be small, since service water flowrates ar. expected typically to be

equal to the recirculating water makeup rate.

Sewage Treatment

The effluent from the sewage treatment system has a lower concentration
of dissolved solids than the lake water. Negative numbers are used in

Table 3.6 to reflect this.

Makeup Demineralizer Wastes

When the makeup demineralizer is regenerated, the salts previously

.
removed from lake water are released in a neutralized solution, together
with sodium sulfate that comes from the unused porticns of the sodium

hydroxide and sulfuric acid used in regemeration. Except for the sodium

sulfate, the chemicals returned to the lake are those removed earlier.
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Secondary System Blowdown

The secondary (turbine) system contains ammonia (1.2 mg/l), hydrazine
(0.02 mg/1) and dissclved solids at a concentration less than 0.02 mg/l.
There will be no blowdown from this system under normal operating condi-
tions. If necessary, this system will be drained to the collecting

basin.

Cooling Tower Drift

At the maximum anticipated drift, 0.01%, the cooling tower is expected to
emit water droplets containing 275 pounds of dissolved solids per day.

As the water evaporates, its solids will deposit on the land in the
vicinity of the cooling tower. The estimated chemical composition of

the drift and the solids deposited is shown in Table 3.7. For all
constituents except sulfate and bicarbonate, concentrations were taken to
be twice those in lake water. The sulfate level was calculated to be
twice lake concentration plus the amount added for pH control. This
quantity was est.mated by attributing the excess of the average total
dissolved solids content of recirculating water (478 ppm) over twice that
in the lake water (450 ppm) to the difference in weight between sulfate
added and oquivalen: carbon dioxide discharged to the air. The concen-
tration of the bicarbonate is required to make up the total dissolved
solids value. These figures are approximately correct, since the total
number of chemical equivalents of the anions varies from the total of

the cations by only 8%, and low—-concentration solutes have not been

included.
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TABLE 3.7. Cooling Tower Salts Discharged in Drift

Concentration in Percentage Deposits

Constituent Drift (ppm) of total (pounds/day)
Total dissolved 478 100.0 275

solids
Calcium 90 18.8 $1.7
Magnesium 22 4.6 12.7
Sodium 24 5.0 13.7
Chloride 44 9.2 25.3
Nitrate 24 5.0 13.7
Sulfate 126 26.4 72.6
Phosphate 3 0.6 b 2%
Silica 2 0.4 1.1
Bicarbonate 143 29.9 82.2
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In addition, some carbon dioxide will be released as a gas. This depends
upon the quantity of acid added to the makeup water and the resulting
fract on of the carbonate that is released to the atmosphere in the form
of carbon dioxide gas. The applicant's estimate of 1.5 tons per day

(533 tons per year) is consistent with the 1.3 tone/day estimated as the
equivalent of the sulfuric acid added to the makeup water in the calcula-

tions in the preceding paragraph.

Also, chloramines will be lost by evaporation from the cooling tower.

The quantities cannot be estimated accurately; however, the addition of
chlorine to the 0.37 ppm ammonia nitrogen in the circulating water system
makeup produces 0,86 ppm chlorine in the form of chloramines. If all
except the steady state value of 0.07 ppm (See Table 3.6) is released

to the atmosphere, the chlorine content of the mixed chloramines will be
15 pounds during the two hours each day that chlorine is added to the

system.

3.6 SANITARY AND OTHER WASTE SYSTEMS

The secondary sewage treatment plant is designed to serve a total of

360 plant employees and visitors. About 3,000 gallons per day of treated
effluent is expected to be discharged to the collecting basin (See

Figure 3.5). This effluent will be chlorinated continuously, so as to

maintain 1 ppm residual free chloiine.

The trash from the water-intake screens and nonradioactive solids from
the clarifier and condensate demineralizer will be packaged for commer-

cial disposal.
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3.7 TRANSMISSION LINES

Three new high voltage transmission lines are being built for the
Station. Two of the lines will go to Toledo Edison substations and the
third will go to an Ohio Edison substztion (See Fig. 3.10). Power is
generated at 25 kV by the Station generator and stepped up to 345 kV by
the main power transformer in the Station switchyard. Each of the three
345 kV lines leaving the switchyard will be a single circuit bundle
conductor line in vertical configuration with two shield wires on double-
circuit towers. Double-circuit towers are being provided so that a
second circuit can be added to each line 1if additional generating

facilities are ever built at the site.

The transmission line towers are of the lattice steel type with tower
heights varying “rom 120 to 190 feet (averaging about 150 feet). The
base dimension of a typical tower is 40 ft x 40 ft. The towers were
kept as low as possible by using high strength conductors to reduce line

sags, thereby giving lower line profiles. The towers have a dull

metallic finish.

The Bay Shore line will be about 21 miles long, extending from the Sta-
tion switchyard west and then northwest to Toledo Edison's Bay Shore
substation. The right of way is 150 feet except where it parallels the
existing Bay Shore to Ottawa 138-kV line. In this region, the right
of way is 145 feet, contiguous to the existing 100 feet for the 138 kV
line. The Lemoyne line will be about 21 miles long, extending from the

Station switchyard west and then southwest to Toledo Edison's Lemoyne
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substation with a 150 foot right-of-way. The Beaver line will be about

59 miles long, extending from the Station switchyard south and then

southeast to Ohio Edison's Beaver substation (not shown on Fig. 3.10).

The portion of the Beaver line under this project extends from the Station about
Station about 15 miles south and southeast to a tie point on the bound-

ary between Toledo Edison and Ohio Edison. The remaining 44 miles, in

Ohio Edison territory, are being constructed under a separate project.
Approximately 1800 acres, primarily flat agricultural land, are required

for the rights of way.

Effort was made in design of the transmission system to minimize the
impact and optimize the compatibili“yv of the transmission facility with
the environment. The lines are routed to avoid paralleling existing
major highways. Some paralleling of State Route 2 does occur near the
Station, but here the Bay Shore line is located (ver one-half mile from
the road and the Beaver line is approximately one-half mile away. At all
major road crossings (state highways, U. S. highways, or interstate
highways) the rights-of-way consist of either cultivated fields or or-
chards. The rights-of-way will be left natural at these road crossings.
Efforts were made to avoid crossing the major highways at or near
intersections. The Lemoyne line does cross State Route 163. 175 feet

from the intersection of Billman Road, but this is the only exception.

In an effort to reduce the number of utility corridors across the country-
side, the Bay Shore line is located adjacent to the existing Bay Shore-
to-Ottawa line for about 11.6 miles and parallels the Lemoyne line for

about 2.2 miles upon entering the Station. In addition, the railroad
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spur that serves the Station and interconnects with the Norfolk and
Western Railroad is installed on the Lemoyne line right-of-way for about

7.8 miles.

Although the "Environmental Criteria for Electric Transmission Systems'
(by Departments of Interior and Agriculture) was published well after the
design and planning of the Station transmission lines was started, the
applicant states good design practices followed were consistent with the

Criteria. Herbicides will not be used to maintain the rights-of-way.
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4. LENVIRONMENTAL EFFECTS OF SITE PREPARATION AND STATION AND

TRANSMISSION LINE CONSTRUCTION

4.1 EFFECT ON LAND USE

The Station structures include the reactor containment building, turbine
building, auxiliary building, and cooling tower, as shown in the Station
laycut in Figure 3.2. The Station, not including cooling tower, will
occupy 56 acres of the 954-acre site. In addition, there will be almost
46 acres of ponds resulting from filling of the borrow pits.* The Sta-
tion facilities, including the borrow pits and quarry, were constructed
on farmland, requiring removal of very few tree . At the time construc-
tion began, 80 acres were classified a= agricult.ral. Currently 15 acres
remain under cultivation in the southwest portion of the site. The

main Station area was graded up to an elevation 6 to 12 feet above the
original grade. The marsh area was distvuibed only for construction of
the intake canal. The discharge pipe will be buried along the edge of
the intake canal and the marsh will not be further disturbed by its

installation.

Off-site transmission facilities are constructed largely over flat farm-

land; only about 4.7 miles of wooded area will require clearing out of a

*One of the borrow pits is being used as a construction refuse dump.
This pit, as well as another used as a dump, will be filled and

compacted, i.e., not used as a pond.



4-2

total of 57 miles* of right-of-way. Routes were selected to minimize
conflict with present uses of the land. The rights-of-way were selected
to avoid unnecessary removal of homes or other usable buildings, dis-
turbance of forested areas, interfercace with radio and television
facilities, or traversal through towns, villages, cemeteries, schools,
playgrounds, manufacturing facilities, parks, or other recreational
facilities. Marshland, creeks and rivers were avoided where possible
because they are areas of wildlife concentrations. The Bay Shore trans-
mission line was routed south of State Highway 2 to bypass Metzger
Marsh, Ottawa National Wildlife efuge, Magee Marsh and the open expanses
of water at the mouth of Turtle Creek. The Lemoyne line was routed
north of Toussaint River and Creek to avoid crossing that stream and to
bypass Toussaint Creek Wildlife area. The Beaver line was routed west
and south of Sandusky Bay to avoid the marsh areas and coves located
along the edge of the bay. Therefore no government-designated marsh

areas or wi.dlife refuges were crossed.

The routes selected do not pass near any natural or historic landmarks.
The only government-designated scenic area crossed is that section of
State Highway 163 where it parallels the Portage River. The Beaver line
crossing of this area was selected at a point u* 'vre the Scenic Highway
was not adjacent to the Portage Rive; and at on* of the narrow points of

the river to reduce the crossing span and adjacent tower heights.

*Does not include the 44-mile extension of the Beaver line being

constructed by Ohio Edison (see Section 3.7).
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During construction, excess excavated materials will be graded around
the base of each tower to conform with the existing lay of the land.
Construction areas will be filled or leveled to minimize erosion and to
leave the entire right of way in as close to natural condition as

possible .

4.2 EFFECT ON WATER USE

4,2.1 Temporary Barge Channel

The applicant's preferred method of delivery of the reactor pressure
vessel to the site is by barge. This will require dredging of a
temporary barge channel in Lake Erie comnecting with the intake water
canal. Accordingly, the applicant has applied to the U. S. Army Corps
of Engineers for a permit to dredge and maintain a temporary (100 days,
from beginning of dredging to completion of backfilling) barge channel
to a depth of 3.6 feet below the lake Erie low water datum (LWD) of
568.6 feet MSL at the site, to connect to the existing intake water
canal (Figure 4.1). The channel is to be approximately 650 feet long,
50 feet wide and 1.8 feet deep (average), and will require the removal
of approximately 3300 cubic yards of material (75% sand-257% hard
(glaciolacustrine) clay) from the lake bottom. The r;moved material will

be stored at the edge of the channel and replaced on the lake bottom

after delivery of the reactor vessel.

An earlier dredging plan submitted by the applicant, which involved

dredging a deeper channel and removal of about 34,000 cubic yards of
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sand and clay,l was opposed by local property owners. The opposition
centered on alleged erosion damage to the beach and inland marsh areas,
increased turbidity of the lake water, and introduction of pollutants
(dissolved from the dredgings). The applicant has since modified the
plans tc take advantage of the currently high water level of the lake*
and, as described above, requiring a greatly reduced amount of dredging.
A new application was submitted tc the Corps of Engineers? and the permit

was issued on Aug 4, 1972,

A study by the applicant's consultant, Dr. Herdendor£,3 concluded that
there would be no lasting adverse environmental effects from the
proposed dredging and that the time proposed for the operation (begin-
ning in the third quarter of 1972) is optimal, since the lake storms

are less severe during this period. He alsc concludes that the dredging
will not cause shoreline erosion because of the rather unusual lake
current situation at Locust Point, wherein the sand transported to the
east and west by littoral drift is replenished by sand carried in from
the oifshore lake bottom. A recent study by the Corps of Engineers“ also
lists t.e Lake Erie shoreline around Locust Point as a non-critical
erosion arva. Dr. Herdendorf further states that water turbidity will
be minimal and that the chemical nature of the sediments, mainly ancient
lake and glacial clays, means that they are unpolluted, in contrast to
materials dredged from harbors. Because of the low chemical oxygen
demand of the sediments, they wlll not cawse measurable oxygen depletion

when placed in suspension temporarily.

*The lake level is currently averaging "3 feet above the LWD.



4-6

The Ohio Department of Natural Resources and the Ohio Department of
Health have provided the water quality certification required before the
Corps of Engineers can issue a permit. The state certification gives
approval to the project and lists some procedures, primarily aimed at
reducing water turbidity and restoring the shoreline to its original
condition, which the applicant should follow.® All the beach areas and
the lake bottom will be restored to their natural condition after back-

filling of the barge channel.

4.2.2 1Intake and Discharge Pipelines

Dredging and backfilling of the trenches for the intake and discharge
piping present potential impacts of the same nature as those discussed
above for the dredging of the temporary barge channel. However, in the
case of the pipeline the trenches will be deeper, resulting in the
removal of underlying glacial till (a hard clay containing some sand and
gravel) in addition to the sand and glaciolacustrine clay which will be
removed for the barge channel. In this case, also, Dr. Herdendorf
concludes that the proposed construction will result in no lasting
damage.® His conclusion is based on an analysis similar to that for the
barge channel and experience with similiar projects on Lake Erie. All
beach areas and the lake bottom will be restored to their natural condi-

tion after installation of tae piping.

The pipeline construction will require 4 to 5 months to complete and
will cover the period from late spring to early fall 1973. Accordingly,

The Ohio State University Center for Lake Erie Research (CLEAR) has
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started to conduct a monitoring program to assess the effects of the
temporary barge channel construction, which will be completed before the
pipeline construction starts.® The data from this program will
presumably aid in developing procedures to further minimize the impact
of the pipeline construction. The applicant filed a permit application

with the Corps of Engineers for this construction on Aug 1, 1972.

4.2.3 Ground Water and Storm Water Drainage Systems

The main Station area storm drain system prevents storm run-off from the
construction area from entering the marsh. All exposed earth surfaces
drain into the borrow pits, thus preventing silt from reaching any

waterway.

All the ground water which is pumped out of the excavations during
construction is eventually discharged to the Toussaint River, after
passing through an aeration pond and the drainage ditch comnecting it to
the river. The aeration pond provides for reduction of the H7S content
(naturally about 5ppm in the ground water, of the effluent to less than
0.1 ppm. It is not desirable for water with this high a concentration of
S to enter the river. The pumping and discharge of ground water will,

of course, cease when the construction of foundations is completed.

Artesian pressure in the rock aquifer forces water to flow into the
excavations for foundations in the bedrock. Since these excavations
must be kept dry they are continually pumped; however, the resulting

water flow leads to a reduction of the rock aquifer water table.
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Reduction of the water table level off-site has been minimized by
grouting the upper bedrock layer at the perimeter of the excavations,
thereby reducing the water flow into the excavations. Upon complation
of the foundations the excavations will be backfilled and pumping will
no longer be necessary. The water table will then return naturally to
the normal level. The small (temporary) change in the water table has

not affected the wells in the vicinity of the site.

4.3 EFFECTS ON SITE ECOLOGY

As the result of an exchange arrangement and long-term lease agreement
with the Bureau of Sport Fisheries and Wildlife, there has been a net
addition of more than 600 acres of marsh under Bureau management to
serve as a wildlife refuge. The arrangement with the Bureau of Sport
Fisheries and Wildlife has resulted in the following actions to enhance
the area as a wildlife refuge. 1.) A dike was constructed through the
marsh (Figure 2.4) at the northern edge of the site boundary in late
summer of 1971; this season was chosen to avoid interference with nesting
and migratory wildfowl. The dike separates the site refuge area from

an adjoining private marsh, permitting water level control for improved
marsh management. 2.) Existing dikes on the Navarre Marsh were in poor
repair when the site was acquired; these have been repaired. The banks
of the intake canal have also been seeded and planted to prevent erosion.
3.) The applicant will install permanent water pumps to control water
levels for operation by the Bureau as part of the marsh management pro-

gram. 4.) Construction workers have been kept out of the marsh areas.
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Operation of on-site borrow pits, the quarry, and the concrete batch
plant have eliminated major sources of heavy truck traffic frequently
associated with large construction projects. In cooperation with the
Ohio Department of Highways, State Route 2 was widened at the construc-
tion road entrance to provide turning and passing lanes, as a means of
expediting traffic flow in and out of the site. On-site parking 1is
provided for all construction workers. The dirt roads on the site are

wet down during dry periods to reduce dust.

After construction i{s completed, the quarry and borrow pit areas will be

allowed to fill with water and the surrounding areas will be landscaped.

4.4 EFFECTS ON THE COMMUNITY

Site preparation at the Station began in May 1970 and construction
started in September 1970, after receipt of an exemption from the
Commission. Construction has proceeded in accordance with applicable
federal, state, and local regulations, and necessary approvals, certifi-
cations, and licenses have been obtained in accordance with those re-
quirements (see Section 1.3). The state of major construction at the
Station as of April, 1972 is shown in the photograph of Figure 3.3.
Overall, construction is about 21% complete (as of June 1972) and com-
mercial operation is scheduled for De.:mmber, 1%74, This is based on the
following timetable:

Completion of turbine and auxiliary buildings - third quarter, 1972

Completion of containment building - fourth quarter, 1972.

Delivery and installation of reactor vessel and steam generators -

fourth quarter, 1972.
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Installation of piping -~ 1972 and 1973.
Delivery of turbine - second quarter, 1973.

The status of transmission line comstruction, as of June 1, 1972, is as

follows:

Bay Shore Lemoyne Beaver
Activity Line Line Line*

Right-of-way secured 1002 83% 40%

Tree clearing completed 1002 90% 354
Tower foundations 1002 35% 2
Tower erection 100% 0% 0%
Cable installation 502 0z 0%

Currently, there is a -onstruction force of approximately 890 at the
site; however, the construction force will peak at approximately
1600-1700 workers during 1973. Most of the workers come from Port
Clinton, Toledo, Fremont, and Sandusky. However, since this local area
will not be able to supply the total peak anticipated work force,
workers from outside the area will move into communities in the vicinity
of the Station during the peak construction period. At the present
employment level of 890, the monthly payroll is approximately $1,785,000
and it will vary roughly in proportion to the work force. There is no
present or anticipated strain on the school systems or housing in the
area. To date, the work at the Station has taken up the slack caused by

lower than normal construction activity in the area.

*Tie to Ohio Edison.
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5. [ENVIRONMENTAL EFFECTS OF STATION OPERATION

5.1 EFFECT ON LAND USE

Operation of the Station will produce a very small effect on land use.
The marsh areas within the site boundaries originally totalled zbout

640 acres, and of this, only the 24 acres excavated for the intake canal
will be permanently altered. The remaining marsh areas, more than 600
acres, will be preserved as a National Wildlife Refuge and the water
level control measures provided by the applicant will enhance the value
of these areas. Further, the 188 acres of marsh between the site and
the Toussaint River have been protected against undesirable development

through acquisition by the applicant.

Of the remaining non-marsh area, about 100 acres remain in their ori-
ginal state as woodland and low grassland, and about 230 acres are
upland, formerly used for farming. Most of this farmland will be
occupied by Station structures, yonds formed by filling of the borrow
pits and quarry, and paved or landscaped areas around and between these
features. A small area (about 15 acres), adjacent to Route 2 will be
farmed by a custodial employee, and a quarter of the buckwheat crop will

be left as food for wildfowl.

The presence of the Station will not affect access to the lake, lake-
shore, or surrounding land areas. Prior to acquisition by the applicant,
the site area was privately or Federally owned, and the public had no

access to the lakeshore. Sand Seach and Long Beach cottage communities
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