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INTRODUCTION/

This report has been prepared in connection with the proceeding

before the United States Atomic Energy Commission (AEC) regarding the

construction of the Davis-Besse Nuclear Power Facility near Port Clinton,

Ohio, by the Toledo Edison Company and the Cleveland Electric Illuminating

Company (Applicants) . In accordance with the AEC revised regulations

(10CFR50, Appendix D) implementing the National Environmental Policy

Act of 1969, the Applicants have submitted benefit-cost data in the Siipple-

ment to the Environmental Report for the Davis-Besse Nuclear Power acation.

The present report supplies additional benefit-cost information for the

project in a format which follows, insofar as feasible, the AEC " Guide for

Submission of Information on Costs and Benefits of Environmentally Related

Alternative Designs for Defined Classes of Completed and Partially Completed

Nuclear Facilities", dated May,1972.

The data and interpretation contained in this report is intended

to provide information to the AEC for its development of a benefit-cost,

analysis which balances the environmental impact of the facility, and the

alternatives for minimizing adverse environmental effects as well as the

environmental, economic, technical, and other benefits of the facility.

i 1
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BACKGROUND INFOM4ATION
,

Summary

The Toledo Edison Company and The Cleveland Electric Illuminating

Company are members of the Central Area Power Coordination Group (CAPCO) which

is a grouping of four electric utility companies in Ohio and Pennsylvania (plus

asubsidiaryofone). The purpose of this grouping together is to bring about

economies in operation and reliability of power supplies in the areas served by
.

these companies. As an initial step in plan and commitments agreed upon by the

Group members in 1967, four jointly-owned electric generating units were to be

installed, one on each of the four systems. The size and planned operation of

all four units was based on the projected power requirements of the CAPCO Group

members and the reserve capacity needed to assure reliability of service, based

upon past experience and the best available infomation as to future requirements.
5 Subsequent developments have shown that the output of each of these units is ur-,

'

gently needed by each scheduled operation date. Thus, the on-time operation of

these units has and will continue to contribute to meeting the growing need for

electric power of consumers in the areas served. The Davis-Besse Nuclear Power

Station is the fourth unit to be installed and is jointly owned by Toledo Edison

and the Cleveland Electric Illuminating Company, and it is being installed on the

Toledo Edison system.

The early joint planning of the companies comprising CAPCO considered

alternatives involving general location of units and type of fuel. These studies

of alternatives resulted in the decision that the fourth CAPCO unit, which is the

Davis-Besse Station, should be located in the eastern part of the Toledo Edison

service area and should be a nuclear unit. These decis!ons were based on the

following considerations:
\

-2-
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1. Location

The approximate integrated center of load for the CAPCO Group is about
.

100 miles east, southeast of the integrated center of the Toledo Edison -

load which'is downtown Toledo. Since this was to be a jointly-owned unit

with Cleveland and a CAPCO pool unit, the eastern part of the Toledo Edison

seriice area was the most suitable location considering transmission line

lengths, transmission energy losses, and CAPCO Group system electrical re-

liability. The CAPCO service area is shown on Exhibit F.

2. Fuel .

Fuel oil and natural gas were not considered to be practically available in

this area as a fuel for a base-load generating unit and were not considered

as alternatives. Coal and nuclear fuel were considered and all studies indi-

cated that for a unit of this size in this area, nuclear fuel would provide

the lowest cost energy. All developments in the industry since the time of

i this initial decision have confirmed this projection.

3 Other Considerations

Another factor in the decision to go nuclear was the environmental consideration

since nuclear fueled generating units have a much lower adverse environmental

, impact than coal-fired units.

.As a final consideration, the.seven-year lead time between the for=ation of

CAPCO and the planned in-service date permitted sufficient time for the nec-
.

essary long-planning and licensing requirements associated with a nuclear

facility.

With the above decisions for a nuclear unit in the eastern portion of

Toledo Edison's service area being decided by-CAPCO Group planning, the Applicants '
I

( detail planning resulted in the present location based upon the following major I,

l
considerations:

-3-
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1. Availability of Cooling Water
'

All major electrical generating stations, except hydro stations, utilize,

steam turbines which discharge large quanities of lov temperature unrecov-

erable heat that must be dissipated to the envirorment. This heat is

rejected from the generating unit cycle to condenser cooling water which,

is raised in temperature from 12 F to 28 F, dependent upon the particular

design. Historically, for most thermal generating stations, this condenser

cooling water has come from a river or lake and has been returned to the

same body of water from which it was drawn without undue stress on the water

environment in a properly designed arrangement.

The selection of a site suitable for the Davis-Besse Station was based on a

requi. ament that a suitable source of water would be available to provide for

a once-through condenser cooling system. This limited the choice of sites

to the lover Maumee river or the shore area of Lake Erie.
e.

2. Siting Criteria

The Commission's siting criteria rilled out selection of a site in or' near

the City of Toledo which further limited the selection of a suitable site

to the area near the Lake Erie shoreline.

.

With these restrictions imposed by selection of certain alternatives,

the entire area from Toledo to Port Clinton was surveyed for potential sites.

This shoreline area contains extensive Federal wildlife refuge areas, State vild-

life and recreational areas and other public property in addition to su==er and

year-round residential' areas as shown on Exhibit G. Three potential locations

were identified in this area as having the necessary requirements for a station

site with a minimum of problems regarding land acquisition, relocation of residents, .

and non-interference with public lands. One of these areas was the present site,
\

-E.

-



_ _ . _ ,

another the Erie Ordnance Depot which was being decommissioned and in the process of=

'

being acquired by the Community Improvement Corporation of Ottawa County, and the

area incluling the Darby Marsh, a privately-owned waterfowl marsh.

.The preferred location was the present site, however, investigation of

ownership revealed that the U.S. Government had recently taken a purchase option

c,2 the major portion of this potential site area known as the Navarre Marsh.

Investigation of the Erie Industrial Park area showed that very little

^

of the upland area'was available and since restrictions on locating the station

structures in marsh areas eliminated consideration of this portion of the Erie

Industrial Park, further consideration of this area was abandoned.

The Darby Marsh was available for purchase and a purchase option was ob-

tained for this 489-acre tract. A detailed study of the suitability of this site

for a nuclear generating station was undertaken by the Applicants with the assist-

ance of NUS Corporation. This study included two informal meetings with the

Commission's Division of Reactor Licensing staff personnel. From this study, it'-

was concluded that this site was suitable, but restrictions against location of

the main structures in marsh areas would result in a smaller than desired exclusion
|

distance without including State Highway Route 2 which runs adjacent to the area. |

The relative close proximity to Port Clinton was also considered to be undesirable.

The U.S. Bureau of Sports Fisheries 2: Wildlife was contacted concerning

what possibilities might exist regarding use of the Navarre Marsh area as a plant

site. This and later meetings resulted in the exchange agreement and location of

the Davis-Besse Station at the existing site. The details of this exchange agree-

ment are given in Section 31 of the Environmental Report Supplement. By these

considerations of alternatives, there are now over 500 additional acres of prime

marsh area under U.S. Government control as National Wildlife Refuge lands at no
-

i

additional cost to the U.S. Government. In addition, dikes have been installed at

--5 - .|
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the plant site, dike improvements have been made at both locations, and water leve?

control pumps are being installed at the plant site =arshes at no cost to the U.S.
4

'

Government.

As outlined above, the originally proposed cooling water system plan for

the Davis-Besse Station provided for use of the waters of Lake Erie with a once-

through condenser system and direct open discharge to Lake Erie. Detailed studies

during the early design stages resulted in the economic selection of 685,000 spm

condenser cooling water flow with a temperature rise of 18 F.

To obtain minimum thermal impact on the lake, the open lake discharge was

'

designed so that this water would enter the lake through a restricted discharge where

jet entrainment with the unrestricted lake water would result, under normal condi-

.tions, in an area of the lake having a 5 F or higher temperature above ambient of

about 88 acres. To further reduce the thermal impact, this plan was subsequently

revised to provide for dilution of the condenser cooling water to increase the

,

discharge flow to 1,027,000 gpm to attain a 12 F rise above ambient which would

reduce the area with 5 F or higher temperature above ambient to about 37 acres.

Neither the original nor the revised arrangement would have produced significant

changes to the ecology of the local lake area based on extensive studies that had

been conducted prior to making these decisions. This is futher confirmed by the

consideration of. this once-through condenser cooling system alternative contained

in this Cost and Benefit Analysis Report.

However, the Applicants decided in July of icJ70 to provide for rejection

of this unrecoverable beat to the environment through a closed cycle system utili-

zing a natural draft cooling tower to reject the heat in the condenser cooling water,

directly to the atmosphere.

The decision to use a closed cooling water system was based on a nu=ber of .)

factors, including the following:

i

-6-



(1) 'numerous statements of representatives of the Federal Water Quality Admini-
stration and others connected with the Department of the Interior opposing large

.

additions of heat to Lake Erie from power plants,

(ii) uncertainty as to water quality standards applicable to the area, resulting

from contradictory statements on the subject by. Federal and State authorities,

(iii) tentative approval of thermal discharge standards for the station by State

authorities based on the use of an open cycle system, but conditioned on installa-

tion of cooling towers "as are necessary to meet the approved Water Quality Stan-

dards," which as indicated were uncertain,

(iv) the publicly expressed concern of conservation and other organizations as

to the effect of an open cycle system on the ecology of Lake Erie,

(v) the overriding need of having the station in operation on schedule and thus

avoiding the possibility of delays pending decisions as to applicaole water quality

standards, and

(vi) the avoidance of duplicate costs involved in one system being partially or

wholly built and then required. to be replaced by a different system.

The public interest involved in the last two factors was deemed so great

that the more costly and less efficient system should be installed. Applicants, as

public utilities, are duty bound to use their best efforts to supply the needs of

their customers. Because of constantl'y increasing demands for power, it is very

important that the unit be in operation without delay.

Additional capital cost of the station with the closed cycle cooling

system was estimated to be about $9 million and the annual cost, giving effect to

extra costs and reduced oatput, ulounted to about $3 million more than that of the

'
open type, once-through cooling system.

-T-
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In regards to radioactive waste treatment systems, the design of the

station from the earliest stages of design included systems that would limit the

release of radioactivity to the environment to a level which is as low as prac-

ticable and which is a small fraction of the limits contained in 10 CFR Part 20.

As a-result, only minor modifications have been added and the radioactive vaste

treatment systems a's now designed will limit releases of radioactivity to values

that are within the limiting conditions of proposed Appendix I to 10 CFR Part 50.

Consequently, no alternatives for radioactive vaste treatment subsyste=s are
.

considered in this Cost and Benefit Analysis Report.

The Davis-Besse site selection and acquisition, site arrangement, station

design in regard to radiological considerations and water quality aspects, design

of off-site facilities, and construction activities have all been undertaken with

proper consideration of the environmental aspects of the overall project and with

a proper consideration and balancing of all the factors involved.

'

Various aspects of many of these factors have changed in the course of

project development. Some very major alternatives have been incorporated such as

the closed cycle evaporative cooling tower system to provide for condenser cooling

where a balancing of the need for timely completion of the project was weighed

against environmental concerns with an open lake cooling system and questions

relating to applicable water quality standards. The station design as now formu-

lated and which is now in the advanced stages of detailed design and construction

has a proper balance for all considerations of the environment, is one'which does

not have a 'significant adverse effect on the enviromnent, and is one which provides

benefits far beyond the slight environmental costs.

s

-8-
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Analysis of Requirements for'

Additional Generatica Capacity

.

1.0 Forecasts of Demand

The extreme length of time required to place a new generating unit

into service from the time of commitment requires extensive long-range planning.

To provide a coordinated and economical expansion program requires an even

longer period of planning. All of this planning is based on projections of

* future demands for electricity from the consumer. The validity of these

projections determines the electrical energy availability for the consumer

and financial status of the electrical utility industry. Under projecting

results in generating capacity shortages for the consumer and over projecting

results in idle capacity with attendant added costs to the utility.

All of the capacity addition plans for the Permittees and CAPCO*

are based on individual company projections of future demand with the composite

CAPCO demands determined from these projections.

To illustrate these projections and their validity, Charts 1 and 2

have been prepared. Chart 1 sb ..a the Toledo Edison ten year peak demand

planning projection prepared in 1960 for the period 1960 through 1970. The

actual system peak demand for 1960 through 1971 to date is also shown for

comparison. The current ten year projection prepared in 1970 is also shown

for the period 1971 through 1980 and which forms the Toledo Edison system

component of the CAPCO total demand projection shown on Chart 2 for the period

1970 through 1980.
* Central Area Power Coerdination Group

*

6
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All of this illustrates the increasing consumer demand for elec-

' trical energy and the prudent and accurate forecasting of these needs on the

part of Applicants and CAPCO to properly serve the consumers in their service.

area.

2.0 Elements of Demand and Consumption

The historical demand for electrical energy on the Applicants'

systems and forecast future demands can be categorized into three major -

sectors of consumers; namely, industrial, commercial, and residential.

Charts 3, 4, and 5 have been prepared to show this division in

consumer demand. Chart 3 shows the annual peak demand, actual 1963 through

1971, and projected 1971 through 1975. Chart 4 shows the same information

based on sunmer peak which is 'ominant from 1967 througy 1975. Chart 5 isd

the consumer division of energy used in megawatt hours. Table A lists these

sectors and percentages for the year 1971 peak demand to date and s .es to

date plus estimated sales for the remainder of the year.

Currently, the industrial sector of the service area accounts for

the largest portion of the peak demand, being 511 MW or 48.5% in 1971. The

industrial activity in Toledo Edison's service area and generally in any

area of the country is a direct and immediate indicator of the prosperity of
,

the area and the resulting general level of the standard of living. A growth |

I
in industrial demand results in the economic growth of the area. I

The residential sector accounts for 230 MW or 21.8% of the 1971
|

peak demand and is very sensitive to changes in industrial activ'ty. The I

commercial sector is responsive to the residential sector and its growth ,

|

|

10
i
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generally lags changes in the residential and industrial sectors. The commer-
.

cial sector accounted for 240 MR or 22.8% of the peak demand in 1971.

TABLE A

Demand Consumption
MKW 7. of Peak MMhvH */. o f To t a l

Industrial 511 48.5 2,943 52.4

Commercial 240 22.8 752 13.4

Residential 230 21.8 1,376 24.5
*

Other 73 6.9 547 9.7

Total 1,054 100.0 5,618 100.0

* Street lighting, Public Authorities, and Municipal Systems.

Contrary to the impression many opponents to nuclear power have

expressed, the residential sector accounts for a small portion of the total

demand, being only 21.8% of the system peak on Toledo Edison's system in 1971.

Company studies have shown conclusively that the chief determinant

of the level of usage of electrical energy in the household is household income.

These studies have also shown that new dwelling units consume significantly

more niectric energy than the older existing dwelling units.

The annual population growth rate over the past decade in the

Toledo Edison service area is about 0.97., however, the growth in residential
~

customer units during this period in the residential sector has been about

1.6%. This is considerably less than the 6.4% growth rate in usage of elec-

trical energy. This means that the increasing consumer demand in the household

, usage of electrical energy is consistent with a rise in the standard of living

in the household.

t
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In Lucas County, the county containing over 73% of the Toledo Edison

'

service area population, the Office of Economic Opportunity estimates that

there are over 18,000 families (one in eight) with incomes below $3,000.

" Survey of Buying Power," Sales Management estimates show that 25% of

families in Lucas County have incomes of $5,000 or less per year with

another 20% having incomes between $5,000 and $8,000.

Clearly, a large segment of the area population is not sharing in

a high standard of living. A shift of this segment into a higher standard

of living will mean an increased usage of electricity since an increased

usage is directly coupled with the standard of living.

The only meaningful way such a shif t can come about is through a

higher income from employment which requires a rise in industrial and commer-

cial activity, all of which requires an increase in the demand for and supply

of electricity.

An inability on the part of the Applicants to provide this energy

upon demand, either resulting from delays in installing new capacity or forced

rationing, as some critics have called for, will result in a limitation on

the general level of prosperity in the areas served and potentially a lowering

of the standard of living of the consumer in the service area.

3.0 Demand-Capacity Situation , 1974-1975

The Davis-Besse Nuclear Power Station is be'ing built as a jointly-

owned facility, 52.57. of its output will be owned by The Toledo Edison Company

and 47.5% will be owned by The Cleveland Electric Illuminating Company. Both

companies are members of the Central Area Power Coordinating Group (CAPCO).

\

.
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This Group is a generating and operating pool composed of the. Applicants'
,

Duquesne Light Company, and Ohio Edison Company. These four CAPCO companies

supply electricity in the northern and central areas of Ohio and in the

western part of Pennsylvania as shown on Exhibit F. .

The Davis-Besse Unit will be the fourth generating unit to be

installed by CAPCO and it will be the second nuclear unit (Beaver Valley

Unit I will be the first). The Davis-Besse Unit will become a part of the

CAPCO pool generating capacity and it is needed to provide generating capa-

bility to meet anticipated load demand with adequate reserve generation for

this pool. During the initial period of its operation, Ohio Edison will be

entitled to 280 MW of its output; Cleveland, 314 MW, and Toledo, 277 MW.

Table I shows the December, 1974 and June, 1975 load generation situation

for CAPCO with and without Davis-Besse. The generating capacity figures

shown in Table I include the output from Beaver Valley Unit i during both

the December,1974 and June,1975 peak-load periods, and the June, 1975

figures include Mansfield Unit 1, scheduled for April,1975. Prior to

completion of Davis-Besse, Toledo is entitled to 175 MW from Beaver Valley

Unit 1 and Cleveland, 10 MW.

Table II shows similar data for the Toledo Edison system and

Table III shows data for the Cleveland Electric Illuminating system. The

official CAPCO load and generation forecasts, dated March 18, 1970, were

used in Tables I, II, and III. This forecast data takes into account the

long-range coordinated maintenance requirements and the allocation of genera-

ting capability to each company to' provide adequate capacity for load and
,

reserve during these maintenance periods. Table I data showing December, 1974

and June 1975.which is the CAPC0 1975 peak-load month is summarized below:

,
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Table B,
,

CAPCO % Reserve
December 1974 June 1975

Prior to Maintenance

With Davis-Besse 21.9 17.6
Without Davis-Besse 14.0 10.1

With Maintenance

With Davis-Besse 14.3 12.4
Without Davis-Besse 6.4 5.0

This clearly illustrates the need for Davis-Besse on the part of

CAPCO and that without Davis-Besse, there would not be adequate reserve to

provide reliable service to the consumers of the CAPCO companies. This is

substantiated by the FPC comments ( see Appendix A -) which deems a 20%

reserve margin before maintenance considerations as requisite to provide

pool reliability.

Tables II and III, which are Applicants' components of Table I,

show that the Applicants' systems would have inadequate reserves without

Davis-Besse in December, 1974 and both are deficient in generating capability

to meet load in June of 1975.

This clearly shows that witho'ut Davis-Besse, Applicants'will be

deficient in generating capability and that CAPCO as a group will have a

serious deficiency in reserves and that generating capability equal to

Davis-Besse must be found from other sources.

In late May, 1972, the CAPCO Planning Committee determined that

- additional generating capacity would be needed during the summer of 1974, due

to the scheduled delay in the commercial startup of the Beaver Valley No. 1

Unit to October, 1974. It was originally planned that purchase power would

i

\
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, - be used to replace this delayed capacity, but it hec since been determined
,

that purchase power would not be available. It was then tentatively decided

to install about 500 MW of peaking units before the summer of 1974. These

units have not been allocated between the CAPCO companies. If these units

are installed, they will increase the sununer 1975 reeerves by about 47..

4

4

4

.

1

(
\
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TABLE I

CAPCO

PEAK LOAD WEEK

December 197h June 1975
With Without With Without

Davis-Besse Davis-Besse Davis-Besse Davis-Besse

Net Demonstrated Capability - MW 13,002 12,130 13,942 13,u70

Net Concurrent System Capability - MW 12,850 11,978 13.572 12,700

Net Purchase from Other Systems - MW 536 536 261 261

Available Capability - MW 13,386 12,51h 13,833 12,961

Scheduled Maintenance - MW 834 834 609 609

Available Capacity for Load - MW 12,552 11,680 13,22k 12.352

Forecasted Peak Load Including
Interruptable Loads - MW 10,980 10,980 11,767 11,767

Reserve Over Load
With. Scheduled Maintenance

- MW 1,572 700 1,h57 585 i-% 14.3% 6.4% 12.4% 5.0%

With No Maintenance Provision
'

;- MW 2,406 1,534 2,066 1,15% ;

-% 21 9% 14.0% 17.6% 10.1%

.

.
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TABLE II

TOLEDO EDISON.

PEAK LOAD WEEK CORRESPONDING TO CAPCO
.

December 197h June 1975
With Without With Without

Davis-Besse Davis-Besse Davis-Besse Davis-Besse

Net Demonstrated Capability - MW 1,523 1,065 1,523 1,065.

Net Concurrent System Capability - Mk 1.h97 1,039 1,467 1,010

Net Purchase from Other Systems - MW

AEP 100 100 100 100
CAPCO hk 219(1) 31 206(1)OVEC 27 27 16 16Michigan Pool 200 200U CAPCO (Delivery) (290) (110)(2)

- -

- -

Available Capability - MW 1.578 1,475 1,614 1,332

Scheduled Maintenance - MW 6 6 lik 114

Available Capacity for Load - MW 1,572 1,469 1,500 1,218

Forecasted Peak Load - MW 1,292 1,292 1,389 1,389
Reserve Over load

With Scheduled Maintenance
- MW 280 177 111 (171)-% 21.7% 13.7% 8.0% (12.3%)

With No' s ,.,nce Provision
-

286 183 225 (57)-% 22.1% 14.2% 16.2% (b.1%)

(1) Includes 175 MW from Beaver Valley which is TEco's Entitlement for Period until Davis-Besse is available.
This would reduce Duquesne's Reserve Over Load by 7.7% in December 1974 and 7.3% in June 1975(2) Delivery of 180 MW of Toledo Edison's share of Davis-Besse output to Ohio Edison Company eliminated'.

_. _ _ _ _ . . _ . - - _ __ _
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TABLE III

CLEVELAND ELECTRIC ILIJJMINATING

PEAK LOAD WEEK CORRESPONDING TO CAPCO

December 1974 June 1975
With Without With Without

Davis-Besse Davis-Besse Davis-Besse Davis-Besse

Net Demonstrated Capability - MW 4,146 3,732 h,203 3,789

Net Concurrent System capability - MW h.100 3,v M h 118 3-704

Net Purchase from Other Systems - MW

AEP - - - -

CAPCO 18 28(1) - 10(1)
OVEC - - - -

u -Michigan Poo? - - - -

" CAPCO (Delivery) (h50) (350)(2) (41) (kl)
*

Available Capability - MW 3,668 3,364 h,077 3,673

-Scheduled Maintenance - MW h6 h6 12h 12h

Available Capacity for Load - MW 3,622 3 118 3,953 3,549

Forecasted Peak Load Including
Interruptable Loads - IG 3,380 3,380 3,720 3,720

'

Reserve Over Load
With Scheduled Maintenance

- MW 242 (62) 233 (171)
-% 7.2% (1.8%) 6.3% (h.6%)

With No Maintenance Provision
- MW 288 (16) 357 (h7)
-% 8.5% (0.5% ) 9.6% (1.3%)

(1) Includes 10 MW from Beaver Valley which is CEl's Entitlement for Period until Davis-Besse is available.
This would reduce Duquesne's Reserve Over Load by 0.L%.

(2) Delivery of.100 MW of CEI's share of Davis-Besse output to Ohio Edison Compjaag eliminated.
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Site Description and Present >

'/ Status of Construction

1.0 General Description of Site and Facilities

The plant site consists of 954 acres on the shore of Lake Erie

in Carroll Township, Ottawa County,.0hio, with a lake frontage of 7,250 feet. >

It is about six miles northeast of Oak Harbor, six miles west of Port

Clinton, and 21 miles east of Toledo.

-The site includes 524 acres (532.9 deed acres) called the Navarre,

,

Tract which was acquired from the U. S. Bureau of Sport Fisheries and Wild-,

life pursuanc to an exchange agreement wherein a well-developed marsh tract
.

of 489 acres closer to Port Clinton held by the Permittees was exchanged -

for the Navarre Tract. This exchange agreement also provided for continued

maintenance as a National Wildlife Refuge of the major part of the Navarre

Tract so acquired. This exchange agreement also provided for addition to

.the Refuge area of marshlands acquired from others.

The station structures, except for the cooling tower, ais located

on a 1^-acre area which is approximately in the center of the site and about

3,000 feet from the shoreline. The location of these structures and other

station facilities are shown on the site arrangement drawing included

hereto as Exhibit A.
.

2 . 0' Particular Areas and Facilities

2.1 Marshlands
1

Pursuant to the exchange agreement with the U. S. Bureau of Sport

Fisheries and Wildlife, 447 acres of the marshland acquired in the exchange

l'
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have been leased to the Bureau to be used as a National Wildlife Refuge for
.-

a period of 50 years and 135 acres of prime marshland acquired from others

will be so leased for a period of 25 years. Additionally, the Bureau will

be given management of another 33 acres of marshland within the site.

Thus, over 600 acres of prime marshland and vildlife habitat will be main-

tained in essentially the same condition as prior to acquisition. The various

areas are shown on a denwing included hereto as Exhibit B.

The marsh areas will not be used in connection with the station

except for the intake canal and intake and discharge pipes as described sub-

sequently. The intake canal has been completely constructed. Neither the

intake pipe nor the discharge pipe will be located in undisturbed marsh areas.

Construction of the intake and discharge pipes will begin in th ' spring of

1973. Apart from the intake canal the only work in the marsh area was tha

construction, pursuant to the exchange agreement with the Bureau, of an

earthen dike along the northern site property line in a marsh area which

is north of the Navarre Tract. This dike separates the site from adjacent

marsh areas and will permit water level control in this section of the site

marsh area for better management as a wildfowl refuge area by the Bureau.

This dike, which is not related to the Davis-Besse Station, was constructed

in late summer of 1971 to avoid disturbance of nesting wildlife and was

completed prior to the arrival of the major migratory flights to avoid

disturbance of large gatherings 'of wildfowl in the fall of 1971. Activity

in the marsh area during the second half of 1972 by Permittees will be some

maintenance and repair of dikes in the area and the installation of water

level control pumps, all in compliance with the exchange agreement. This

work is not related to the construction or operation of the Davis-Besse

Station. In advance of the final pump installations, the dikes were repaired
I
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in the spring of 1971 and temporary pumps were used to lower the marsh water
a

level. This resulted in a decided improvement in the' marsh vegetation in the

summer of 1971.

2.2 Main Station Area

The main station area of about 56 acres is located almost entirely

on the original upland portion of the site and has been graded up to a

common elevation which ranges from 6 to 12 feet above the original grades.

This graded area has installed within it, a storm drain system which collects

all storm water and discharges it to a drainage ditch so that no storm

run-off from the construction area enters the marsh. The ditch receiving

the storm water drainage was formed when previous owners of the Navarre Tract

dredged material to construct dikes along the property line and runs appro.:1-

,
mately 7,000 feei along the site boundary prior to entering the Toussaint

~

River. The type of soils used for the grading, the manner in which it was

placed, the storm drain system and the length of the on-site ditch assures

that there is no possibility of any silt discharge to the river or lake from

the construction area.

The fill material for grading of the station area has been taken

from three other upland locations on the site. These three borrow pits total

about 46 acres in surface area. Quarry operations and rock crushing have

been completed in a portion of one borrow pit to provide a stockpile of

granular backfill material for construction purposes. These areas are shown

on Exhibits A and B. All exposed earth surfaces around these borrow pit

areas and the cooling tower location drain into the borrow pits which prevents

any silt or raw earth from being et ried into the marsh areas or other water-
,

ways with storm water drainage.
( l
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The purpose of the quarry and rock crushing operation was to provide

(
the granular backfill material placed in the excavated areas around the

lower portions of the station structures. This crushed rock granular material

was stockpiled adjacent to the quarry. Stockpiled material has largely

been used. The small remaining portion of the stockpile will be placed by

the end of 1,972.

This quarry and the other borrow pit areas will fill with water

upon completion of construction de-watering operations. The surrounding

land areas will be landscaped which will result in attractive pond areas

compatible with the wildlife refuge nature of the marsh.

The on-site quarry and crushing operations were located away from

the marsh and have had no effect on the wildlife in these areas. This arrange-

ment has also reduced considerably the truck delivery traffic to the plant

site which would have placed a burden on the area roads and highways.

The site is underlain by glaciolocustrine and till deposits which

overlie sedimentary bedrock. These soil deposits have a very low permeability

and ran'ge in thickness from 15 to 20 feet. These geophysical features have

produced an artesian groundwater condition in the upper layer of the

bedrock which is generally independent of any surface water. Since the main

station structures are founded on rock, and in the case of some structures

they are 30-feet below the upper rock surface, the excavation required for

these structures results in a water flow through the rock aquifer into the

excavated area. This presently requires constant pumping from the excavated

area to maintain a dry condition for construction. When all below grade

work in the excavated areas is complete, the pumping will be stopped and

the rock aquifer will return to its normal level.

~l |

,
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To prevent excessive water flow into en excavation and excessive
,

lowering of the rock aquifer level off-site, the upps - bedrock layer was

grouted at the per * *r of the excavation area. This has limited the water

flow to a small amount, but the zone of influence on the water table does

extend off-site for a short distance, but has not in any manner affected

the surface water conditions. This rock aquifer water is generally not
* suitable for human consumption or household use and the effect on local

area wells has been minimal.

2.3 Main Station Structures

Construction work on the substructures of the station building

began in September of 1970 upon receipt from the Commission of an exemption

permitting certain below grade work.

Af ter receipt of the construction permit on March 24, 1971, slip

forming of the shield building was commenced and reached full height of

.220 feet above station grade on May 19, 1971. Erection of the steel contain-

ment vessel within the shield building commenced af ter the completion of the

shield building and the complete bottom head and vertical sides are now

in place. Erection of the hemispherical top will be completed within the

confines of the shield building by the end of 1972.

The auxiliary building below grade is complete and certain areas

above grade are now in place. The turbine generator foundation is at full

height, 39 feet above grade, and all base substructure work is complete ins

the turbine and office building area. Turbine building and office building

structural steel was completed in June of 1972.

i
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2.4 Coolina Tower

The cooling tower is located northwest of the main station area,

as shown on Exhibit A. The tower will be natural draft with a hyperbolic

reinforced concrete shell 493 feet high and 415 feet in diameter at the

base. Circulation of water from the condenser through the tower will be at

the rate of 480,000 gpm. The water will flow from the condenser to the

tower through two underground pipes and will flow back to the pump house

located at the turbine building through a single open channel. Blowdown

from the cooling tower system will be discharged to the lake through pipes

extending from the pump house to the discharge pipe referred to in sub-

division 5 below.

Construction work commenced on the cooling tower in June of 1971

and construction of the basin slab at grade level, lintel support columns

and lintel , to an elevation 40 feet above grade was completed by late fall

i of 1971. Construction of the shell above the lintel commenced in March of

1972 and will be complete by December of 1972.

Installation of the buried circulating water pipes from the con-

denser area to the cooling tower is complete.

2.5 Intake Canal. Intake and Discharge Pipes

Lake Erie water will be drawn into the station through submerged

intake pipes extending about 3,000 feet into the lake in a northeasterly
.

direction to a depth near the contour line 11 ' feet below mean low water datum

level. The on-sote portion of the intake water system is a narrow intake

canal occupying a 24-acre area in an isolated section of the large marsh and

i
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along the intake canal to the shoreline and continuing in an easterlyg

direction into the lake for 1,300 feet.

The on-site intake canal was constructed in late 1970. In the

spring of 1971, the canal banks and exposed earth were seeded to prevent

erosion and to provide cover for wildlife.

A temporary 659-foot-long channel will be dredged beginning in

August, 1972, from a deep water in the lake to the beach front at the open

intake canal to permit barge delivery of the reactor vessel. This will

involve about two acres of lake bed. The beach fre t will be temporarily

opened for this delivery. Following delivery of the vessel which is scheduled

in October,1972, the channel area and the beach front will be restored to

their original condition. The required permit from the Army Corps of

Engineers pureuant to 33 U.S. Code 403 has been applied for.
,

2.6 Railroad Spur and Transmission Lines

Work has been completed on a railroad spur track from the Norfolk

& Western Railroad main line to the station. This spur is approximately

7-1/2 miles in length and is contiguous to the main transmission corridor

leaving the station site for two miles. It then continues contiguous with

one of the main transmission line right-of-ways for the remainder of the

distance.

This railroad location was chosen to coincide wkth the transmission

routing to eliminate having an additional right-of-way route through the

area even though a shorter route was available.

.'
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One of the three transmission lines leaving the station site will,

connect - the Davis-Besse switchyard with that of the Bay Shore Station

approximately 20 miles to the west of the Davis-Besse Station. A six-mile

section of this line was completed in the sunner of 1971 from a point

about two miles from the station to provide a temporary connection with an

existing 138 KV transmission line in order to stpply temporary construction

power for the Davis-Besse Construction. The continuation of this line to

the Bay Shore Station follows an existing transmission line on cleared

right-of-way. All towers for this portion have been errected and the

conductors were installed in May of 1972.

The second transmission line extending westerly from the Davis-

Besse Station to the Lemoyne Substation is now under conatruction. Tower

bases have been installed on 7-1/2 miles of the 21-mile length of the line

and 75% of the right-of-way has been cleared. Tower installation began

in June, 1972. Off-site construction will not begin on the third transmis-

sion line extending easterly from the Davis-Besse switchyard to the Beaver

Substation until early in 1973.

3.0 Investment in Station and Transmission Facilities

Construction of the Davis-Besse Station was 217. complete on

May 31, 1972, and total investment in the station, switchyard and transmission
,

facilities amounted to $97,249,000 as of this date.

Estimated investment for the remaining months of 1972 and annual

investment to completion of this project are shown in the following tabulation.

31
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DAVIS-BESSE STATION INVESTMENT
-

'

Total Investment as of 5/31/72 $ 97,249,000

Additional 1972 - 5/31 to 12/31 51.894.000
Total as of 12/31/72 $149,143,000

Total 1973 115,983,000

Total 1974 50,5d4,000

Total 1975 5.299.000
Total Project Cost including S321,009,000

Switchyard and Transmission
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EXFIBITS A through G
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[ SCALE: I "= 1500

TOTAL STATION SITE 954 AC.

MARSH AREAS NOT LEASED BUT
NAVARRE TRACT 524 AC. M MANAGED BY BUREAU 33 AC.

(532.9 DEED AC.)

50 YR. LEASE TO BUREAU y GRADED & FENCED STATION
447 AC. AREA 56 AC.

25 YR. LEASE TO BUREAU #

135 AC. Os BORROW PITS & QUARRY 46 AC.f
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. Davis-8 ESSE NUCLEAR POWER STATION
SITE AREAS

EXHIBIT B
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BENEFITS FROM THE PROPOSED DAVIS-BESSE
'

NUCLEAR POWER STATION

|

Direct Benefits

Tne primary benefit of the Davis-Besse Station will be the avail-

ability of 872 MW of reliable base-load electric generating capability to

meet the consumer demand in Applicants' service area. This generating capa-

bility will also produce the least expensive generation that is available for

new installation on Applicants' systems and will result in lowest cost to the

c on sumer. Initial capacity of this station will be 872 MW and ultimately

it will be increased to 906 MW corresponding to. maximum nuclear steam supply

system output.

Expected average annual generation is estimated to be 6,111,000,000

Kilowatt hours based on a capacity factor of 80% and the initial rated output

of 872 MWC. The Davis-Besse station is jointly owned by the Cleveland Elec-

tric Illuminating Company and the Toledo Edison Company. The Cleveland

Electric Illuminating Company, with 47.5% ownership of this unit, will

receive 47.5% of the total generation, or 2,901,000,000 KWH per year average.-

The remaining 52.5%, or 3,210,000,000 KWH, will be the Toledo Edison Company's

share of the generation.

Proportional Distribution of Electrical Energy by each company,

and of the Total from the station in terms of percent is as follows:

Kilowatt Hours Total Toledo Cleveland
per__vear to Generation Edison Electric

Industrial' 50.6 49.9 51.3
Commercial 18.9 15.2 23.1
Residential 24.6 25.6 23.4
Other 5.9 9.3 2.2
Total 1007, 1007, 1007.

No steam from the Davis- Besse Station will be sold and there will be no,
,

other beneficial products.
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Annual revenue totals and cents per KWH are given below for each of

the owning companies and total energy generated:

Total Toledo Cleveland
Generated Edison Electric

Percent of Total 100% 52.57. 47.5%

Total KWH 6,111,000,000 3,210,000,000 2,901,000,000

Annual Revenue 108,321,000 57,789,000 50,532,000

Revenue per KWH 1.7734 1.8004 1.7424

Annual revenue figures are based on 1975 revenue for each of the two companie s.

Indirect Benefits

Indirect benefits that will be realized from the construction and

operation of this station are as follows: Based on 1970 tax rates for the

locality in which the Davis-Besse station is located, approximately $4,100,000

property tax will be paid by Applicants to the local government. Of this

total, the Benton-Carroll-Salem School District will receive $3,450,000 while

Carroll Township general fund will receive $287,000 and Ottawa County general

fund, $385,000. The school district receives only $800,000 annually from

local property tax at the present time.

The Applicants will also pay an annual excise tax of about $4,300,000

to the State of Ohio as a result of operation of the Davis-Besse plant. This

is based on a tax rate of 4% of total revenue. In addition Federal income

taxes will be paid at the rate of 52% of net income for the plant. The anti-

cipated tax for 1975, the first year of operation, is estimated to be $9,200,000.

Therefore, the total taxea paid to local, state, and federal governments from

'peration of the Davis-Besse plant is estimated at $17,600,000 per year.,
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Employment of construction labor during the construction period is
,

adding materially to the economy of a large local area from which the cons '

tructionworkers are drawn. During the peak construction period the total

labor force will be about 1200 and for short periods it may be as high as

1600. The average employment .over the entire construction period will be

900. After completion of the station, it is expected that a total of 89
.

full-time employees will be used for its operation.

The preservation and improvement of all marsh areas on the site for

wildlife and the addition to the National Wildlife Refuge System of over

500 acres of prime waterflow habitat represent other indirect benefits from

the facility.

s

.
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TABLE C

BENEFITS FROM THE PROPOSED FACILITY

-

Direct Benefits Total TECO CEI

Expected Average Annual Generation in Kilowatt Hours x 1,000,000 6111 3210 2901
Capacity in Kilowatts x 1000 872 458 l '4

Proportional Distribution of Electrical Energy-Expected Annual
Delivery in Kilowatt Hours: x 1,000,000

Industrial . . . . . . . . . . . . . . . . . . . . . 3090 1602 1488
Commercial . . . . . . . . . 1158 488 670. . . . . . . . . . .. .

Residential . 1500 822 678. . . . . . . . . . . . . . . . . ..

Other 362 298 65. . . . . . . . . . . . . . . . . . . . ... .

Expected Average Annual Btu (in millions) of Steam Sold from
the Facility . . . . . . . . . . . . . . . . . . . . .. . .. . .

Expected Average Annual Delivery of Other Beneficial Products
(appropriate physical units) . None. . . . . . . . . . . .. . . . . .

.

$ Revenues from Delivered Benefits (Annual)
Electrical Energy Generated . . . Dollars x 1000 .$108,321 $57,789 $50,532. .. . ..

Steam Sold . None. . . . . . . . . . . . . . . . . .. . . . . . .

Other Products . None. . . . . . . . . . .. . . . . . . . . ...

>

Indirect Benefits (as appropriate)

Taxes (Local, State, Federal) $17,600,000. . . . . . .. . . . . . . . . . . .

Research . . . . None.. . . . . . . . . . . .. . . . . . . . . . . . .

Regional Product None Claimed. . . . . . . . . . . .. . . . . . . . . . . . . .

Environmenta "nhancement
Recreation None.. . . . . . . . . . . . . . . . . . . . . . . . .

Navigation None. . . . . . . . . . . . . . . . . .. . .. .. . .

Air Quality:

SO2 Zero. . . . . . . . . . . . . . . . ... . . . .

NO Zero. . . . . . . . . . . . . . . . . . .. .. ..x
Particulates Zero. . . . .. . . . . . . . . . . . . .

Others. . ' . Zero. . . . . . . . . . . . . . . . . .. .

Employment (During Construction , 900 Ave. , 1200 Peak) for Operation 89 Full time

Education None. . ........ . . . . .. . . . . . . . . . . . . .

Others . Improved control of marsh water level. . . ......... . . . . . . . . . . .. .. ... .

and addition of 500 acres of prime

waterfowl habitat.
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EVALUATION OF PLANT DESIGNS

Alternatives

The May,1972, AEC guidelines specify three major alternatives for

which information is to be submitted: (a) Alt'ernative A, Plant As Is,

(b) Alternative B, Minimum Environmental Cost Design, and (c) Alternative C,

Plan't License Request De s ign. Tables are also supplied for cooling, radwaste,
.

chemical, and other subalte: natives.

Alternative A is the existing plant design for the Davis-Besse Station

which includes the natural draf t cooling tower operating closed-cycle with

blowdown delivered to Lake Erie and diluted with lake water to limit the tempera-

ture of the discharge water to 20 F above ambient lake temperatures, the liquid

and gaseous radioactive waste treatment systems, the chemical effluent systems,

and the water intake system as described in the Environmental Report Supplement ( }.

Alternative B consists of the existing facility design with the

addition of supplementary cooling of the cooling tower blowdown and modified

water intake system to minimize entrainment and impingement impacts to aquatic

biota. Altogether seven cooling subalternatives, in addition to the present

natural' draft cooling tower design (A), were considered: (B) Once-through

cooling using open intake and discharge canals across part of the marsh with

tempering water flow to limit the temperature of the discharge to 12 F above

lake temperature, (C) Mechanical draf t cooling towers operating closed cycle

, with blowdown delivered to Lake Erie and diluted with lake waters to limit the

temperature of the discharge to 20 F above ambient lake temperature, (C) spray

canal with powered spray modules operating closed cycle with blowdown diluted
,

*

'
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(20 F limit) and delivered to the lake, (E) Cooling lake operating closed cycle
'

with blowdown diluted (20 F limit) and delivered to the lake, (F) The system ss

' is with a small mechanical draf t cooling tower to cool the natural draf t tower-

blowdown before discharge to Lake Erie, (G) The plant as is with small basin

equipped with sr, ray modules to cool the natural draf t tower blowdown, and

(H) The system as is with the borrow pits (ponds) used to cool the natural

draf t tower blowdown. In selecting the minimum overall impact design, once-

through cooling was eliminated on the basis of its impact on the biota in the

body of water and the marshlands and the natural draf t cooling tower was

considered superior to mechanical draft cooling towers, a spray canal, or a

cooling lake on the basis of lower environmental impact from either noise

generation, fog, ice and drif t effects , or land needs. Finally the impact

of the natural draf t tower could be further minimized by cooling the blowdown

under Subalternative G. This supplementary cooling design was selected on

the basis of its low thermal discharge to Lake Er.e, on its minimal noise,

fog, or drif t impact on the terrestrial environment, and on its lack of

effect on migratory waterfowl. The presently designed radwaste treatment

systems for the Davis-Besse planc are expected to meet the AEC 's proposed
|"|

, Appendix I (dated 6/9/71) to 10CFR50. Therefore, no radwas te system sub-
i

alternatives were considered. The present chemical effluent system discharges

essentially only dissolved solids that occur naturally in the lake water at

about twice the ambient concentration in relatively low volume. Therefore,,

no chemical effluent system'subalternativ .s tars considered. Two water

intake syster. subalternatives besidr a chi e sent design, which produces an

intake velocity of 1.5 f t/sec, were e 3nsicered; (2) a structure with vertical !
!

f downflow slots (maximum intake velocity of 0.5 f t/sec) and (2) this same
,

1

!
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,

structure in conjunction with an air screen system. The latter of these two

designs was sele :ted for minimal environmental impact on the basis of the air

screen which should help divert aquatic species from the intake structure.

To summarize, the minimum environmental impact design consists of the

natural draf t cooling tower operating closed cycle with its blowdown cooled

with a small spray basin before discharge, the existing radwaste and

chemical effluent systems, and the vertical downflow water intake structure

equipped with an air screen device.

Alterna tive C consists of the plant as is in all respects except for

replacement of the present water intake system with the ve'rtical downflow intake

structure equipped with an air screen. This is a reasonable balance between the

minimum environmental impact design and economic costs.

To facilitate the discussion of the Alternatives and Subalternativen

a simple identification system has been used in this report. All subalternative

systems are discussed under the Alternative B category since these results are

used in the process of selecting the combination that defines that alternative.

The identification system used is ac follows:

~

Cooling System Radwaste System Chemical Effluent System Intake System
Subalternatives Subalternatives Subalternatives

_
Subalternatives

A-Natural Draf t Tower A-Present Design A-Present System A-Present Structure
B-Once-Through B-Vertical Downflow

i

Structure

C-Mechanical Draft C-Vertical Downflow
Towers Structure with

Air Screen
D-Spray Canal
E-Cooling Lake
F-As Is With Supplemental

Mech. Draf t Tower
G-As Is With Supplemental l

Spray Basin |
H-As Is With Supplemental

Borrow Pits (Ponds)
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To illustrate, a design identified as GAAC would refer to Cooling System
1

Subalternative G (As Is With Supplemental Spray Basin); Radwaste System Sub-

alternative A (Present Design); Chemical Effluent System Subalternative A

_ (Present Design); and Intake System Subalternative C (Vertical Downflow

Structure With Air Screen) .

.

|

|

.
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Generating Costs'

The values obtained for Generating Cost-Present Worth (GC ) and
p

Generating Cost-Annualized (GC,) were computed using the procedures out-

line in the " Guide For Submission of Information on Costs and Benefits

of Environmentally Related Alternative Designs for Classes of Completed

and Partially Completed Nuclear Facilities", issued by the U. S. Atomic

Energy Conunission, Division of Radiological and Environmental Protection,-

May, 1972. The computed values are sunnarized in Table IV

Values used in the calculations for the various plant design
~

alternative s are given in Table V. Cost figures are further broken

down in Table B-1 in the Appendix B.

It should be noted that cooling subalternatives B, C, and D

will cause a 12-month delay in plant operations, while subalternative E

will result in an 18 month delay. These factors are considered in the

calculations by using P as a replacement cost for the appropriate time

period and setting 0 and F to zero for that same period. O and F are

then set to their first year values, while P ec mes zero. He M scount
t

factor is then computed in the normal manner with O and F ang ng asg t

shown in Table V.

Not included in Table V are the figures for the loss or gain

in generating capacity for the various subalternatives. These are as

follows: Subalternative A-Base value, B-25,000 W gain, C-4,400 m loss,

D-9,100 W loss, E-same as base value, F-250KW loss, G-400 KW loss, and

H-same as base value.
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TABLE IV

VALUES OF GENERATING COST-PRESENT WOR'lh (GC ) AND GENERATING COSTp

ANNUALIZED (CC,) FOR VARIOUS COOLING AND INTAKE SUBALTERNATIVES

Cooling GC GC i Intake i GC GC ~,

$xf000 |$xf000
Subalternative Subalternatives$ x 1000 $x 03;

A : AAAA !
(Plant As Is) 457,394 45,511 (Plant As Is) | 457,394 45,511

AAA3
(Plant As Is With 457,574 45,521
LowVelgty
Intake) !. ,

'

l

(P As I i
AirScreen)gith

* '

;.

|*

'B i i(Once-Through) 519,396 j 51,680
,,

i !
C I

'

(Mechanical Draft)I 517,032 ! 51,445 ,

I
'

D'

(Spray Mod) 516,664 51,408 '

. .

E |
'

(Large Pond) 549,765 54,702 !

!

!F i

(As Is With Mech- j

anical Draft * 458,353 45,606 i,

Supplementary ! !

|Cooling) '
,

.

.

'

IG GAAC
(As Is With Spray {- (As is With Spray
Mod Supplementary ! 458,447 ! 45,615 Mod Supplementary 458,852 45,656,

'Cooling) !
, Cooling g Air'

| | Screens)
|

'

i

H
'

(As Is With Small 458,176 45,589Pond Supplementary'
; j

Cooling) .

t

(a) Intake Subalternative B adds $180,000 above base cost. Intake Subalternative C adds
$405,000 above base cost.

(b) Plant Operating License Request
(c) Plant With Minimal Environmental Impact

i
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TABLE V

VALUES USED FOR COMPUTING CETO ATI"G COSTS'

ITEM | S'"lSOL | UNTTS VALUES

Total Outlay A- 309,074 (base) (c) , (b) E- 324,8 %

0rn Fac ity I
x 1000To Operation C- 317,306 G- 309,774

D- 316,709 H- 309,704

nual Operating
@6

O ~*" ' ~

t ' * ' '

x 10 C-$50,000 G-$30,000t = 2 to 30' 2.52 D-$75,000 H-$10,000
E-$60,000

Annual Fuel
t= 1 14. 6(a) t * 5' 11.0

st of Plant F $g 6 t =2 11.8 t = 6, 11.15x 10
t =3, 11.2 t = 7 to 30, Add $150,000
t = 4, 11.0 per year for escalation costs

Make Up Power
Required in P $ 1,482 per month demand charge (3)

t
Year t x 1000 4,400 per month energy charge

5,882 per month total (d)

v = (1 ^ 1)-1 where i = 9.257.I')#
yc y

v = 0.91533

Generating Cost 30 ~30
tPresent Worth GC $ GC =C v(t U} + P vp p y +t 1 1 t

+

Where values are as defined above (See Table IV for
vatues :: GC .,)

Generating Cost GC $ CC = GC
GCP (0.0995)

=
a 8 P x (1 + 1)^ - tAnnualized

See Table IV for values of GC,.
.

1

(a) Values supplied by Toledo Edison
(b) Letters refer to cooling subalternatives, values include cost dif ference added to base

(c) Base costs--additional annual operating costs for various subalternatives must be
added as shown.

(d) If delay occurs in plant operations (cooling subalternatives 3,C,D,E), P is used as
t

replacement costs and O is used for the first full year of operations.g
|

|
|

1

|

|

'
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Environmental E f fec ts

1. NATURAL SURFACE WATER BODY: LAKE ERIE

1.1 Cooling Water Intake Structure

1.1.1 Fish

Alternative A. Plant As Is

Environmental Cost: 0.00053 percent of the fish in Lake Erie per yr.

Data for fish affected by the cooling water make up intake structure -

are very difficult to obtain. Some larger fish, predominantly the old or-

infirm, will be drawn into the intake crib and destroyed by the traveling

screens. However, the greatest majority of the larger fish will be able to

avoid the intake because of the low velocity (1.5 fps) o f the water. To

estimate conservatively how many fish will be lost due to condenser pe.ssage

at the Davis-Besse Station, the following technique was used. First, it was

cssumed that about 1 percent of the larger fish (greater than 3/8-inch in

diameter) in the cooling water flow were killed on the traveling screens.

The makeup water flow (93.6 cfs) is 0.053 percent of the average lake flow

(176,000 cfs). One percent of this 0.053 percent gives about 0.00053 percent

of the larger fish in Lake Erie destroyed by the traveling' screens.
.

Alternative B. Minimum Environmental Cost Desien

Subalternatives CAAA, DAAA, EAAA, FAAA, GAAA, HAAA

Environmental Cost: 0.00053 percent of the fish in Lake Erie
per year

The technique used in Alternative A was applied here, and the
,

cost would be the same.

52

_



.

Subalternatives AAAB and AAAC
t

Environmental Cost: 0.00053 percent of the fish in Lake Erie per yr.

Fewer fish would be destroyed in these alternatives, because of the

lower velocity of the intake structure (0.5 fps). The low velocity of this

structure would allow essentially all larger fish to avoid the intake as well

as many smaller ones. The air screen may discourage fish that are attracted

by the intake structure but the degree cannot be quantified.

Subalternative BAAA (Once-Through Cooling)

Environmental Cost: 0.013 percent of fish

The greater volume of water required for once-through cooling

increases the number of fish exposed to the intake structures. Assuming

the velocity of water to remain 1.5 fps, 1.3 percent of the average water

flow passes into the intake structure. Method used same as Alternative A.

Alternative C. Plant License Request Design

Subalternative C - Natural Draft Tower - Low Velocity Intake

Environmental Cost 0.00053 percent of the fish in-

Lake Erie per year

Same as Alternative B.
>
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'

l.2 Passage Through the Condenser and Retention in Closed-Cvele
Cooling System

1.2.1 Primarv Producers and Consumers

Alternative A. Plant As Is

Environmental Cost: 380 lb per year

The average phytoplankton density in Lake Erie at the Davis-Besse

7Station is approximately 10,000 individuals per ml. or 3.8 x 10 individuals

per gallon. Assuming each phytoplankter weighs about 10-10 gm, the phyto-

plankton weigh 8.4 x 10-6 lb per gallon (3.8 x 10 cells, gal 10 gm * 454)7 10

Calculations on individual blue-green algal cells resulted in an average

cell weight of 10-11 gm. Because of cc.onial and larger unicellular

-10
organisms, the 10 gm used here is considered a conservative estimate.

In a closed-cycle cooling system entrainment is assumed to produce 100 percent
* 10mortality in phytoplankton. A maximum of 2.2 x 10 gallons of makeup water are

5used by the station per year (42,000 gpm x 5.26 x 10 min /yr) . This voluma
5 10 -6contains 1.85 x 10 lb of phytoplankton (2.2 x 10 gal /yr x 8.4 x 10 lb/ gal).

Converting to pounds of fish (using a conversion factor of 1/1000)( ) gives

1.85 x 10 lb fish per year. Zooplankton densities vary about 5 fold during

the year in the area of the Davis-Besse Station. To provide a conservative

estimate of loss the average density for May (the month of highest concentra-

tions) will be used. This is approximately 105.5 organisms per liter or
*

398.7 organisms per gallon. Zooplankton are considered to weight 10 gm
~

per organism of dry weight for these calculations. Assuming that all zoo-

plankton would be lost to entrainment effects of closed-cycle cooling, about

1.95 x 10 lb per year 'of zooplankton would be lost (398.7 cells / gal x 2.2 x 10

gal /yr x 10-5 gm/ cell * 454 gm/lb). In terms of pounds of fish, this would
2

be 1.95 x 10 lb per year.

* This is caused by the combined effects of mechanical, thermal, and chemical
damage and the continuous recirculation of the water which occurs in
closed cycle operation.
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Thus, a total of 3.8 x 10' lb per year (converted to fish weight)

would be affected.

Alternative B. Minimum Environmental Cost Design

Subalternative CAAA (Mech. Draft Towers),

DAAA(Spray Ponds), EAAA (Cooling Lake), FAAA (Nat. Draf t w/
Mech. Draf t Towers ) GAAA (Nat. Draft Tower w/ Spray Pond),-
HAAA (Nat. Draft Tower w/ Pond)

Environmental Cost: 380 lb per year

Same as Alternative A. .

Subalternative BAAA (Once-through Cooling)

Environmental Cost: 920 lb per year

Phytoplankton are sensitive to two aspects of condenser passage-

temperature increase and biocide application. Temperatures above 97 F are

harmful to phytoplankton The harmful effects may include the killing of.

some of the less thermal tolerant individuals or reduction of photosynthesis,

growth, and reproduction in the more thermal-resistant individua ls. This

temperature (97 F) is ' reached or exceeded in the condenser cooling water

(AT = 18 F) when the lake tempecature is 79 F or higher. Lake Erie water

temperatures in the Toledo-Port Clinton Area would not be expected to exceed

this temperature except on a few days in July or August. Maximum temperature

of record is 82 F and average peak temperatures for June, July, and August are

only 77 F. While some thermal effects would be expected during these
.

extremely high perioda the effects of biocide application is so predominant

as to make the thermal effects insignificant.

While plans for the exact periods of chlorination have not

been formalized for this subalternative, operating practice with
|

|
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with other similar size nuclear power stations indicate 1-1/2 hours
~

per day to be adequate for prevention of slime buildup. This figure

will be used for calculation of entrainment effects. With respect

to a 24-hour operating schedule, 1-1/2 hours of chlorination represents

6.2 percent of the time. During this period of each day all planktonic

organisms would be killed during passage through the cooling system. About
11

5.4 x 10 gallons of water would flow through the station a year under
6 5this cooling alternative (1.027 x 10 gpm x 5.26 x 10 m/yd . TWvhe

6 11
contains 4.5 x 10 lb of phytoplankton (5.4 x 10 gal per yr x 8.4 x 10-6 lb

6per gal). Approximately 6.2 percent or 2.81 x 10 lb of the phytoplankton.

passing through the condensers is damaged each year. Converting to pounds,

of fish (using a conversion f actor of 1/1000) gives 281 lb fish per year.

Zooplankton are generally larger than phytoplankton and thus more

susceptible to mechanical damage. Data from the Commonwealth Edison-
'f

Waukegan Station indicate that a maximum of 7.4 percent of zooplankton are

destroyed by mechanical damage To be conservative this 7.4 percent added.

to the 6.2 percent killed as a resilt of chlorination result in a loss of

13.6 percent of .the zooplankton passing through the condensers in once-
6

through cooling. This me. -'s that 4.7 x 10 lb per yr of zooplankton are

-6destroyed by entrainment (5.40 x 10 gal per yr x 8.78 x 10 lb per gal).

Converted to fish weight, it represents 639 lb of fish.

Thus, a total of 920 lb per year (converted to fish weight) would
.

be affected.

Alternative C. Plant License Request Design,
.

Environmental Cost: 380 lb per yr

Same as Alternative A.
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a

1.2.2 Fish

Alternative A. Plant As Is

Environmental Cost: 0.0000053 percent of fish in Lake Erie per year

The amount of eggs and fish larvae and fry (smaller than 3/8-inch

diameter) destroyed by passage through the condenser was estimated. Ic is

assumed that mortality is 100% with closed-cycle cooling. Since data on

the absolute density of these life stages in Lake Erie are not known, the

amount destroyed is expressed as a fraction of the total population in the

pool. Assuming that the population in Lake Erie is in equilibrium and the

sex ratio of fish is 1:1, each adult female must leave two offspring, one male

and one female, to maintain that equilibrium. Female fish lay large numbers
'

of eggs (less than 2,000 eggs for nest-building species to as many as a

million eggs for indiscriminant spawners If the average female fish in.

Lake Erie lays 20,000 egge, (a conservative estimate), two of those eggs or 0.01
.

percent must survive to adulthood. About 0.053 percent of the average lake flow

is drown for makeup water. If the eggs or juveniles are randomly distributed

in the lake, about 0.0000053 p' rcent of those eggs or juveniles which woulde

survive to adulthood eculd be destroyed. In terms of the millions of eggs,

larvae, and fry in Lake Erie, this essentially is a zero impact.

Alternative B. Minimum Impact Desinn

Subalternatives CAAA, DAAA, EAAA, FAAA, CAAA. HAAA

Environmental Cost. 0.00000 53 percent

Using the same technique as Alternative.A, the fraction of fish

destroyed by condenser passage for these cooling subalternatives is

about u.0000053 percent.
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Subalternative BAAA (Once-through Cooling)<

Environmental Cost: 0.00013 percent of fish in Lake Erie per year
i

Conservatively assuming 100 percent mortality from entrainment in

once-through cooling, about 1.3 percent of the average lake flow is drawn

for cooling and dilurion water.

.

Alternative C. Plant Operating License Request

Environmental Cost: 0.0000053 percent

Same as Alternative A

.

1

4
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1.3 Discharge Area and Thermal Plume
1

1.3.1 Water Quality, Physical

Alternative \. Plant As Is

Environmental Cost: See Table 1.3-1 (Cooling Subalternative A)

The values used to assess this impact are tabulated in Table 1.3-1

along with values that are needed to estimate the impacts considered under

Items 1.3.3 and 1.3.5.
1

'

Under this alternative, the only heat of any significance discharged

into Lake Erie will be that contained in the cooling tower blowdown. Since

the blowdown flow is relatively constant (average flow of 9,225 gpm with a
'

range of 7,500 to 10,400 gpm), the amount of heat discharged is dependent on

the temperature difference between the lake water and the cooling tower
'

blowdown. The cooling tower blowdown which is taken from the cold water side

of the system is entirely dependent on the wet bulb temperature of the air
i

and so the amount of heat discharged to the lake from station operation is |

related to the difference between the atmospheric wet bulb temperature and lake

temperature. The greater this temperature difference, the greater the amount
;

of heat discharged.. During certain short periods in early fall and winter, )
lthis temperature difference can be negative, which will result in lake heat being
|

discharged to the atmosphere from the makeup-blowdown system. The maximum

temperature difference between the lake and the discharge from the collecting

basin will be limited to .20' by supplying ambient water, when necessary, from

the intake canal directly to the collecting basin to dilute the tower blowdown |
1

and, thus, lower the temperature of the discharge. With this diluting water

added to the blowdown, the discharge flow to '.ake Erie can be as high as

13,800 gpm under normal conditions. This latter flow with the maximum
i

|
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TABLE 1.3-1. HEAT DISCIIARGED TO LAKE' ERIE PLUS VOLUMES AND SURFACE AREAS WITilIN
SELECTED ISOTi!ERMS OF TEMPERATURE RISE

"""
Volume (b}cre-ft Surface Area cresDischargedCooling ithin Within Within Within Within Within

Subalternative(a) 610 . BTU /hr SF 3F 2F SF 3F 2F

A ND 138 0.22 0.91 2.25 0.11 0.34 0.70

B OT 6210 174 1,602 16,493 37 340 1,750

C MD -138 0.22 0.91 2.25 0.11 0.34 0.70

D SP 138 0.22 0.91 2.25 0.11 0.34 0.70

E CL 138 0.22 0.91 2.25 0.11 0.34 0.70

F MDB 69 0.11 0.44 1.38 0.06 0.17 0.44

G SBB 69 0.11 0.44 1.38 0.06 0.17 0.44

11 BPB 110 0.20 0.70 2.70 0.09 0.27 0.69
,

ND = Natural Draf t Tower with blowdown to Lake Erie and dilution to limit discharge temperature to 20*F above lake.(a)
OT = Once-Through Cooling and tempering water flow to limit temperature of discharge to 12 *F above lake.
MD = Mechanical Draf t Tower . with blowdown to Lake Erie and dulution for 20*F temperature limit.
SP = Spread Spray Pond with Powered Spray Modules, blowdown to Lake Erie and dilution for 20*F temperature limit.
CL = Cooling Lake (1360 acre) with blowdown to Lake Erie and dilution for 20*F temperature limit.
MDB = Natural Draf t Tower with Mechanical Draf t Tower to reduce temperature of blowdown. Dilution to 10*F limit.
BP3 = Natural Draf t Tower with Sorrow Pits (Ponds) to reduce temperature of blowdown. Dilution to 16*F limit.

Nat ural Draf t Tower with Small Spray Basin to reduce temperature of blowdown. Dilution toSBB =

100F limit.

(b) Volumes and areas based on a flow of 13,800 gpm and a jet discharge velocity of approximately 4.6 fps for
Subalternat ives A, C, D, E, F, G, and 11. Flow for Subalternative B - 1,027,000 gpm with a discharge

velocity of 6.7 fps.

___________ -______-__--__-____-
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20 F rise will result in the maximum quantity of heat discharged to Lale

6Erie which will be 138 x 10 BTU / hour.

The slot-type discharge point at the terminus of the discharge

pipe in the lake is designed to provide a relatively high velocity discharge

to the effluent entering the lake and induce rapid jet entrainment mixing

of the discharge with ambient lake water. The rate of mixing and resulting

isotherms in the lake have been calculated by Dr. D. W. Pritchard(0) Under.

6the conditions of the maximum heat discharge of 138 x 10 BTU /1.our, the

resulting water volume and surf ace areas within differential temperature
.

isotherms of 2 , 3 , and 5 F are given in Table 1.3-1.

The resulting area of the lake that will see temperatures of 2 F or

higher than ambient lake temperatures resulting from this discharge is 0.70-

acres for the maximum conditions of heat discharged. This area extends for

377 feet from the discharge orifice, which in contrast is 5,000 feet away from

the mouth of the Toussaint River and 16,250 feet from Toussaint Reef, which

is the closest offshore reef of a group of reefs which are of concern as

fish spawning area, particularly pickerel. In contrast with the 0.70 acre size

of the area having a 2 F or higher temperature, the 5 F or higher area envelops

only 0.11 acres and extends only 152 feet from the discharge orifice. These

relatively small areas are not expected to have adverse effects on Lake Erie.
.

1

e
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A

Alternative B. Minimum Environmental Cost Design

Environmental Cost: See Table 1.3-1 (Cooling Subalternative G)

Table 1.3-1 lists the estimated heat inputs, volumes and surface

area for all the various subalternatives evaluated for Alternative B. The

procedures employed were as described above for Alternative A and these were

repeated for the various subalternatives: B--Once-through cooling;

C--Mechanical Draft Towers; D-Spray Pond Cooling; E--Cooling Lake;

F--Natural Draf t Tower with Mechanical Draf t Tower; G--Natural Draft Tower

with Small Spray Basin); and H--Natural Draf t Tower with Borrow Pits (ponds) .

The value chosen to represent the environmental cost for Alternative B.

Minimum Environmental Cost Design, is that for Subalternative G. The quantity

of heat to be introduced is negligible when compared to the heat being di.sipated

with Subalternative B. The volume and areas within the isotherms are all small

for the closed-cycle subalternatives (A,C,D, and E) . Additional cooling of the

blowdown water results in further reduction of the water impact and is identical

for Subalternatives F and G, but not so important for Subalternative H. The

selection of the natural-draf t tower with a small spray basin to reduce the

temperature of blowdown to represent Alternative B is based on (1) less thermal
,

impact thaa Subalternatives A, B, C, D, E, and H, (2) lera potential for

ground fog, icing, and salt deposit than Subalternatives C, D, E, and F,

(3) less terrestrial and avian ecology impact than Subalternative E or H.

Alternative C. Plant License Request Design

Environmental Cost: See Table 1.3-1 (Cooling Subalternative )

The licensing is being requested for Alternative A, the plant as is,

a natural-draft tower with blowdown to Lake Erie and dilution to limit dis-

charge temperature to 20 F above the . lake temperature. The environmental costs
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for this system are shown in Table 1.3-1 and are not significantly higher than

the environmental cost for Alternative B, Minimum Environmental Cost Design.

1.3.2 Oxygen Availability

- All Alternatives

Environmental' Cost: O acre-ft

Dissolved oxygen in Lake Erie near the site averages 10 pp(1)**

Since the system water in all of the cooling alternatives is in intimate contact

with air the outlet water will contain an oxygen content which is essentially

at the saturation level corresponding to the cold water outlet temperature.

The oxygen content for the highest outlet temperature during hot weather

| periods reaches a low of 7 ppm and is correspondingly higher during the colder

months. Dissolved oxygen reaches 5 ppm in freshwater (100 percent saturation)

j at about 130*F. None of the alternatives will discharge water at this

temperature.

* Average of samples from Nover.ber,1968, to October,1970, taken 50 to
100 feet from shore.

,

63
.

~s e a ww -



.

1.3.3 Aquatic Biota

Alternative A. Plant As Is

Environmental Cost: 0.034 lb of commercial fish
0.007 lb of sport fish

While both planktonic organisms and fish may be subject to damage

in the thermal plume, the harmful temperatures (usually >94 F) in the

Davis-Besse Station plume influence such a small volume of water that no

adverse effects are expected on the planktonic organisms.

Commercially important fish species in Lake Erie include walleye,

white bass , yellow perch, sheepshead, carp, goldfish, channel catfish, and

s'uckers. The total commercial catch for 1969 in Lake Erie was 59 million

pounds. The western basin provided 75 percent of this catch. The 1970

sport fish catch for Lake Erie was 12.975 million pounds. Yellow perch
!

comprised the great majority of the fish taken. Spawning areas for fish

. include several offshore reefs near the site. The Toussaint and Round Point

Reefs are the closest, about 3 miles offshore.

The effects on the fish of the heated water discharge to Lake Erie

by the natural draf t alternative are small. The average maximum summer water

temperature near Davis-Besse is about 77 F. The upper tolerance limit for

yellow perch is about 84 F. Other fish species, such as carp and goldfish,

can withstand substantially warmer temperatures. It is expected that the

area of the plume between 94 and 97 F will be near 0 (maximum blowdown

temperature will be 97 F) and the area of the 84 F isotherm will be extremely

small (less than 0.11 acres). The discharge is about 1 mile from the

Toussaint River and 3 miles from the closest reefs and should no- interfere

with these spawning areas.

64,
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Using figures from Table 1.3-1. in volumes (acre-feet) of the

thermal plume at the 5 F isotherm,the weight of harvest fish is' calculated

by multiplying the Ib per acre-ft of fish by the volume in acre-ft within

the 5 F isotherm. These fish are considered to be potential environmental

costs . Even though temperature preference and greater tolerance may tend to

reduce these figures , the potential for cold shock damage (caused by sudden

plant shutdown in winter months) could eliminate such reductions.

TABLE 1.3.3.-1 ANNUAL FISH CATCH AND DENSITIES FOR
LAKE ERIE PLUS LBS AFFECTED BY 5 F
ISOTHERM FROM DAVIS-BESSE STATION

-

.. ._ __ - . . .

Annual Lb/ Lb w/in 5 F
Fish Catch Catch, Ib Acre-ft Isotherm

6Commercial 59 x 10 0. 15 9 0.034
6

Sport 12.975 x 10 0.035 0.007
--

Alternative B. Minimum Environmental Cost Desien

Subalternatives, CAAA, (Mechanical Draf t Tower), DAAA (Spray
Pond), EAAA (Cooling Lake)

Environmental Cost: 0.034 lb of commercial fish
0.007 lb of sport fish

Same as Alternative A.

Subalternatives FAAA (Nat, & Mech. Draft Tower) , G AAA
(Nat. Draft Tower w/ Sprav_ Basin)

Environmental Cost: 0.017 lb commercial fish
0.004 lb sport fish

Using acreage from Table 1.3-1, method of calculation follows

Alternative A. This impact is considered to be insignificant or near zero.
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'~ Subalternative RAAA (Nat. Draf t w/ Borrow Pits)

Environmental Cost: 0.0318 lb of commercial fish
0.007 lb of sport fish

Using acreage from Table 1.3-1, method of calculation follows

Alternative A. This impact is considered insignificant or near zero.

Subalternative RAAA (Once-through Cooling)

Environmental Cost: 27.66 lb commercial fish
6.09 lb sport fish

Calculations follow Alternative A. Even these amounts represent

minimal impact on the approximately 70 million pounds of catchable fish.

Alternative C. Plant License Request Design

Environmental Cost: 0.034 lb commercial fish
0.008 lb sport fish

f Same as Alternative A. Intake structures do not affect heat

discharge.

.

!

|
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1.3.4 Wildlife

All Alternatives

Environmental Cost: O acrea

The thermal plume, even with once-through cooling is not expected

to impair any marsh land or water surface habitats in Lake Erie. The jet

diffusers used in all alternatives will discharge the water at high velocities

away from the shoreline at a distance far enough from shore that the shallow,

slow-moving water habitats near the shores which are most likely to be used

by wildlife will not be affected.

1.3.5 Fish. Migration

Alternative A. Plant As Is

Environmental cost: O lb per yer.

The Davis-Besse Station is not expected to interfere with the

migration of any fish populations. Walleye spwning grounds are within 3

miles of the station. However, no adverse interaction with the thermal

or chemical discharge is expected to occur. The proximity of the Toussaint
*

River is also considered but the very small thermal plumes frem this

Alternative should not affect whatever spawning activity may take place

near the mouth of the river.
.

Alternative B. Minimum Environmental Cost Design

Subalternatives. CAAA, DAAA, EAAA, FAAA, GAAA, and HAAA

Environmental cost: 0 lb per yr. |

The discussion for Alternative A also applies to these subalter-
!

natives.

I
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Subalternative BAAA. Once Through Cooline

Environmental Cost: Negligible Ib per yr.

Calculations performed by Pritchard and reported in Appendix

14B of reference (1) indicates that under conditions of an on-shore current

in Lake Erie the thermal plume from the discharge canal could be bent such

that a " thermal barrier" of several degrees may develop across the mouth of the

Toussaint River. Since this river is apparently used as spawning grounds by

channel catfish, the potential exists for interference of spawning activity

under the once-through cooling design. However, since such interference

would require the simulatneous occurance of plant operation, proper on-shore

current, and spawning season, it has been assigned a negligible cost.

Alternative C. Plant License Recuest Design

Environmental Cost: 0 lb per yr.
.

The discussion for Alternative A a'.,o applies to this Alternative.

.
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1.4 Chemical Ef fluents

The chemical effluents which will be discharged from the Davis-

Besse station are identified and the amounts to be released are-described

in the Supplement to the Environmental Report ( }. The State of Ohio

has recently issued certification that there is reasonable assurance that

water quality standards will be met.

1.4.1 Water Quality - Chemical

Alternative A. Plant As Is

Environmental Cost: O percent

All water discharges to Lake Erie occur from a collection basin

where the various effluents mix and exert a mutual dilution effect. The

major source of water inflow to this basin is the cooling tower blowdown.

The main parameter to be concerned with in the blowdown flow is dissolved

solids. The blowdown flow is based on a concentration factor of 2, thus

this water contains the same dissolved solids as found in the lake water,

but at twice the normal lake concentrations. The concentrations of

dissolved solids near the intake is about 170 mg/ liter, therefore, the

blowdown water will contain about 340 mg/ liter. Additions to this from-

the other plant processes will raise the concentration to about 359 mg/ liter

with a one-hour peak of 443 mg/ liter. The neutral nature of the added
a

salts and the rapid dilution that will occur in the discharge plume

indicate that these levels of dissolved solids in the plant effluent' are

well within the Ohio standard for public water supplies (500 ppm) and

will have negligible effect on lake water quality.

69



In addition, the only systems in the Davis-Besse plant which

contain suspended solids are the backwash effluents from the filter clarifier

unit and from the secondary system condensate polishing demineralizers.

Since these effluents are directed to the settling basin with only the

clear effluent being pumped to the station collecting basin for discharge

to the lake, no suspended particulates should be released to Lake Erie.

Alternative B. Minimum Environmental Cost DesiRn

Environmental Cost: O percent

The discussion for Alternative A also applies here, since the

minimum environmental cost design will' use the same chemical systems.

Alternative C. Plant License Request Design

Environmental Cost: O percent

Same discussion applies as that in Alternative A.

1.4.2 Aquatic Biota

.

Alternative A. Plant As Is (AAAA)

Environmental Cost: 0 lbs/yr

The water discharged to Lake Erie from the natural-draf t cooling

tower contains about 2 times the lake water concentration of dissolved

solids. Dilution of this volume, discharged at high veloci: in lake,

water will be rapid. The pH of the discharged water will be near neutral

and the suspended solids will be less than that in the lake. No toxic

substances will be released. The chlorine used in the various systems

.
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*within the station should be less than 0.2 ppm in the discharge water.

Water discharged to the Toussaint River should be similar in quality to

that of the river and lake. Thus, no change is expected in the biological

communities of the river and lake due to chemical discharges from the.

'

power station.

Alternative B. Minimum Environmental Cost Design

Environmental Cost: 0 lbs/yr

The discussion for Alternative A also applies here.

Alternative C. Plant License Request

Environmental Cost: 0 lb/yr

See Alternative A.

1.4.3 Wildlife

Alternative A. Plant As Is I

Alternative B. Minimum Environmental Cost Design
Alternative C. Plant License Request

!

Environmental Cos t: 0 acres
|

|

The chemical discharges from the Davis-Besse Station are low and

|there will be no effect on the shallow-water habitats most commonly used
J

by wildlife.

* Effect of chlorination on aquatic organisms drawn into the plant from
the lake are accounted for in Section 1.2. j

|

h
,

Y.x
<
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1.4.4 People

Alternative A. Plant As Is
Alternative B. Minimum Environmental Cost Design
Alternative C. Plant License Request

Environmental Cost: 0 days, 0 acres

The slight increase in dissolved solids content of Lake Erie

water due to the Davis-Besse station should be insignificant at locations

where the water is withdrawn for either industrial or potable uses. (The

nearest location is the Camp Perry water Intake, 2.8 miles to the southeast

of the station discharge.) The water at these points is also expected to

be unchanged or improved by plant operations with respect to bacteria

count, odor, dissolved oxygen level, pH, and other chemical constituents.

Discharges will be within the Ohio Water Quality criteria for public

water and, thus, little. or no effects on recreational uses should be

expected from liquid-chemical effluents from the Davis-Besse station.

.
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1.5 Radionuclides Discharged to Water Body

1.5.1 Aquatic Organisms

Al t e rna tive A . Plant As Is

Environmental Cost: 1.6 x 10' rad / year to benthos in bottom

sediment and 2.4 x 10'' rad / year to fish

The dose to benthos resulting from accumulation of radionuclides

on the lake bottom near the point of discharge of liquid effluent from

the plant is selected as the means of estimating radiological impact

to this class of biota. The estimated dose to benthic organisms residing

in the top one inch of lake sediment from one year of plant operation is

1.6 x 10'' rad / year. In making this estimate it was assumed that the

long-lived radionuclides (Co-60, Sr-90, Cs-134, and Cs-137) anticipated
4

in the liquid effluent (Tables 4-3 and 4-5 of reference 1) were uniformly

and completely deposited in the bottom sediment over an area of one-square

kilometer.

The radiological impact cost of this alternative based on the

dose to fish in Lake Erie is 2.4 x 10 ' rad / year. This dose is estimated

assuming that (1) the fish reside only in the vicinity of the effluent

mixing zone, (2) the average mixing in this zone reduces lake concentra-

tions of the radionuclides to 1/10 of the annual average concentrations

in the discharge water, (3) the weight of the fish is 1 kg, and (4) that

most ' of the fission and corrosion product radionuclides are concentrated

in the fish (7) Most of the total dose to fish is due to tritium dis-.

charge (2.1 x 10-4 rad / year). The tritium dose estimate is based on an

-5actual- annual average concentration in the plaat discharge of 1.1 x 10

pCi/ml. The dose contribution from fission and corrosion product activities

'
1
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-5
is 2.5 x 10 rad /yr and is based on actual annual average concentraticns

in the plant discharge of all nuclides listed in Tables 4-3 and 4-5 of
s

referance (1).

Alternative B. Minimum Environmental Cost Design

Environmental Cost: same as Alternative A.

The minimum environmental cost design utilizes the same radwaste,

systecs as the plant as is. Therefore, the cost of this alternative will

be the same as Alternative A, i.e.,1.6 x 10'' rad / year to benthos in

bottom sedimenu ?ad 2.4 x 10" rad / year to local fish.
a

Alternative C. Plant License Request Design

Environmental Cost: same as Alternative A

The plant license request design will utilize the same radwaste

systems as the plant as is. Therefore, the cost of this alternative will

be the same as Alternative A, i.e., 1.6 x 10'' rad / year to benthos in
-4bottom sediment and 2.4 x 10 rad / year to Idcal fish.

1.5.2 People - External

Alternative A. Plant As Is

Environmental Cost:
.

Individual External Radiaton Dose
Rem / year / person

Swimming Boating. Skiing. or Fishing

4.1 x 10"I -111.5 x 10

Population External Radiation Dose
Man-rem / year

All Activities Combined .

' -62.2 x 10 .

Estimated 1975 Population = 113,300
74<
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The individual radiation dose estimate for swimming is based

on (1) the combined concentrations of radionuclides given in Tables 4-3

and 4-5 of reference (1) corrected to true annual values, (2) a lake

dilution factor of a x 10'' which applies to points 6 miles either

upshore or downshore from the plant (nearest swimming locations according

to the PSAR, Chapter 2), (3) 100 hours per year of in-water activity for

the average swimmer, and (4) an average effective energy of 0.7 Mcv/ dis

for whole body exposure for the group of radionuclides.
.

The individual radiation dose estimate for above-water activities

is based on the same approach except: (1) a lake dilution factor of 1.2 x
~3

10 was used which applies to points 2.5 miles on either side of the

plant, (2) 250 hours per year for use rate was used, and (3) a geometry

factor of 1/2 was applied.

The population dose estimate for all activities is based on

the assumption that all persons within 20 miles of the plant (or the

:

equivalent) will receive the above annual doses. Using population data

given in the PSAR the projected 1975 pcpulation figure is 113,300. This

leads to a combined popula ton exposure for recre.ational activities of
~0

2,.2 x 10 man-rem / year.

Alternative B. Minimum Environmental Cost Design

Environmental Cost: same as Alternative A #

The minimum environmental cost design will use the same radwaste

systems as the plant as is. Therefore, the cost of this alternative to

people through radiati:n exposure during recreational use of Lake Erie
-6will be the same as Alternative A or 2.2 x 10 man-rem / year.

75
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Alternative C. Plant License Request Design

Environmental Cost: same as Alternative A

The plant license request design will utilize the same radwaste

syst ms as the plant as is. Therefore, the cost of this alternative to

people through radiation exposure during recreational use of Lake Erie
-6will be the same as Alternative A or 2.2 x 10 man-rem / year.

1.5.3 People - Ingestion

Alternative A. Plant As Is

Environmental Cost:
Drinking Lake Erie Water

Whole Body GI Bone Thyroid (*)
-6(b) -11 -9 -8Individual Dose, rem /yr 2.1 x 10 3.9 x 10 2.1 x 10 6.7 x 10

Population Dose, man-rem /yr 0.14(") - - -

Population (1975 estimate) 611,100 - - -

(a) Child.
(b) Camp Perry Potable Water Supply.
(<1 Toledo and 0 egon Potable Water Supply..

Eating Fish From Lake Erie

Whole Body CI Bone Thyroid (a)

-8 -10 ~9Individual Dose, rem /yr 3.3 x 10 1.5 x 10 2. 7 x 10 1.8 x 10
~

Population Dose, man-rem /yr 0.0034 - - -

Population (1975 estimate) 104,000 - - -

(a) Child.
(b) Based on population supplied by 2.5 million pound annual catch at individual

consumption race of 24 lb/yr.

.
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The individual radiation doses from drinking Lake Erie water

are based on (1) total consumption of. drinking water from the lake at

a rate of 2.2 liters 'er day, (2) water taken from the Camp Perry Potablep

Water Intake which is located 2.8 miles to the east-southeast (lake

dilution factor of 1.16 x 10 )(0) (3) the radionuclide discharge con-
~

,

centrations given in Tables 4-3 and 4-5 of reference (1) adjusted to actual

annual averages and, (4) a tritium annual discharge of 350 C1. The

individual organ doses are computed on the basis of 10CFR20 MPC values

and maximum permissible organ doses for nonoccupational exposure. The

population dose is based on estimated radionuclide concentrations at

the location of the Toledo and Oregon Potable Water Intake (lake dilution

factor of 1.2 x 10'')( } and a population served by this supply as defined

in Appendix 7B of reference (1). Under the above series of assumptions

the maximum expected individual dose will occur from drinking Camp Perry

water but the maximum population dose will occur from consumption of

Toledo-Oregon water.

The radiation dose estimates for eating fish from Lake Erie

are based on the conservative assumptions that (1) the fish reside per-

manently in the area of the Camp Perry Water Intake, (2) the radionuclide

concentrations in the water are the same as those used for calculating

doses from drinking water, (3) the average person consumes 30 grams of

fish daily and, (4) radionuclides are selectively concentrated by the

fish ( }. The organ doses are also computed on the basis of 10CFR20 MPC

values and maximum permissible organ doses for nonoccupational exposure.

In estimating the population dose, the combined fish landings at Port

Clinton and Toledo for 1970 (2.5 million pounds) were used as given in
.

Chapter 3 of reference (1). It was assumed that all the fish contained

77
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radionuclide concentrations characteristics of the Camp Perry location.
.

The population consuming the fish was computed by dividing the annual

catch by the assumed consumption rate of 24 lb/yr (30 g/ day).

The radiological impact cost transferred to the Cost Description
i

Forms are for whole body exposure from drinking water since this gxposure

pathway gives the highest dose estimate.

Alternative B. Minimum Environmental Cost Design

.

Environmental Cost: same as Alternative A

The minimum environmental cost design will use the same radwaste

systems as the plant as is. Therefore, the cost of this alternative will

be the same to people through the ingestion pathway as Alternative A.

Alternative C. Plant License Request Design

Environmental Cost: same as Alternative A

The plant license request design will use the same radwaste

systems as the plant as is. Therefore, the cost of this alternative

will be the same to people through the ingestion pathway as Alternative A.

.

4
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1.6 Consumptive Use

1.6.1 People
.

Alternative A. Plant As Is

9Environmental Cost: 4.85 x 10 gal / year

The evaporative loss from the cooling towers can vary between

7500 and 10,400 gpm with an average loss of 9225 gpm( ). The source of

this water is Lake Erie and since the lake is used for drinking water
9supplies, the plant consumption represents a loss of 4.85 x 10 gal / year.

However, the loss is only about 0.01 percent of the average water flow

through the, lake which is about 79 million gpm.

Alternative B. Minimum Environmental Cost Design

Subalternative BAAA (Once-Through Cooling)

Environmental Cost: Negligible gal / year

There is essentially no loss of water from consumptive use

when the lake water is used for once-through cooling.

Subalternatives CAAA (Mechanical-Draft Towers), DAAA (Spread
Spray Pond), and EAAA (Cooling Lake)

Environmental Cost: 4.85.x 10 gal / year

These alternative cooling designs have the same evaporative

loss as the plant as is design. Therefore, the impact values are the

same.
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Subalternatives FAAA (Mechanical-Draft Tower to Cool Blowdown)
' and GAAA (Small Sorav Basin to Cool Blowdown)

Environmental Cost: 4.91 x 10 gal / year

The evaporation loss for these designs is the combined loss

from the natural-drsf t cooling tower (9225 gpm) and the loss from the

supplementary system that is used to cool the blowdown. _In each case

6this loss is 138 gpm (corresponding to a cooling rate of 69 x 10 Btu /hr

as indicated in Table 1.3-1), making a total consumptive use of 9363 gpm
9

or 4.91 x 10 gal /ycar.

Subalternative FAAA (Borrow Pits to Cool Blowdown)

9Environmental Cost: 4. 88 x 10 gal / year

The evaporative loss for this design is the combination of the

loss from the natural-draf t tower (9225 gpm) and the loss from the water

surface in the borrow pit ('S6 gpm) which corresponds to a cooling rate
6of 28 x 10 Btu /hr as indicated in Table 1.3-1. The total is 9281 gpm

9
or 4.88 x 10 pl/ year.

Alternative C. Plant Licenae Request Design

Environmental Cost: 4.85 x 10' gal / year

The environmental effect is the same as for Alternative A.

1.6.2 Property

All Alternatives

The environmental costs and the documentation for loss of potential

irrigation water are identical with those for drinking water losses
'

given in Section 1.6.1.

'
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j 1.7 Other Impactsi

t.
,

-

'

No other impacts have been identified.
:

i

!
'

1.8 Combined or Interactive Effects
|

I

There is double counting of the consumptive uses of water,

1.6.1 and 1.6.2.
L
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2. GP.OUNDWATER
,

2.1 Raising / Lowering of Groundwater Levels

2.1.1 People

Alternative A. Plant As Is
Alternative R. Minimum Environmental Cost Design
Alternative C. Plant License Request

Environmental Cost: 0 gal / year
.

The primary source of potable water in the area around the

Davis-Besse site is Lake Erie. Most other drinking water is trucked

into the area because deep well water is usually too hard and sulfurous for

drinking and cooking. All water used by the plant will be taken from

Lake Erie. Since no groundwater use or releases of water to ground from

plant operations will occur, no noticeable change in groundwater level

will be observed.

2.1.2 Plants

Alternative A. Plant As Is
Alternative B. Minimum Environmental Cost Design
Alternative C. Plant License Request

Environmental Cost: 0 acres

Vegetation remaining in the immediate site area is associated

with the marsh and is characteristically shallow-rooted. Any deep-rooted |

vegetation would not be able to penetrate the shallow bedrock to the

depth of the aquifer. Vegetation tapping the groundwater supply is I

already quite limited at the plant site, and since the plant will not

affect groundwater levels, no vegetation will be affected either.
.
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2.2 Chemical Contamination of Groundwater

.

2.2.1 People

2.2.2 Plants

Alternative A. Plant As Is
Alternative B. Minimum Environmental Cost Des ign

Alternative C. Plant License Request

Environmental Cost: 0 gal / year, 0 acres

Groundwater of the Davis-Besse station site is located at the

surface of the bedrock. An artesian effect is characteristic in this area.

When* the groundcover overlying the bedrock is penetrated, water is expelled

from the groundwater aquifer. Contamination by an inward flow of a substance

is highly unlikely.

The soil on and near the site is reported to be nearly impermeable,

so even accidental spills of chemicals would not be expected to penetrate

the soils. Therefore, chemical contamination of groundwater in the area

is not expected.
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2.3 Radionuclide Contamination of Groundwater
.

2.3.1 People

All Alternatives

Environmental Cost: O rem /yr; O man-rem /yr

No discharge of radioactivity from the Davis-Besse plant to

. the groundwater in the area is expected. The soil on nd nes che site

is quite impermeable ( ) so any airborne radionuclides that might deposit

on the ground should not reach the groundwater. Therefore, no radiation

exposure to people is expected due to consumption of grcundwater in the
* area.

.

2.3.2 Plants and Animals

All Alternatives

Environmental Cost: 0 rad /yr

No discharge of radioactivity from the Davis-Besse plant to

the groundwater in the area is expected. The soil on and near the site

is quite impermeable ( ) so any airborne radionuclides that might deposit

on the ground should not reach the groundwater. Therefore, no radio-

logical impact on plants or animals that may utilize groundwater will

occur.

.

2.4 Other Impacts on Groundwater

No other impacts on groundwater have been identified.

I
i
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3. AIR

3.1 Forning and Icing

3.1.1 Ground Transportation

Alternative A. Plant As Is (Cooling Subalternative A)

Environmental Cost: 1.75 hours / year of increase during hazard
pec year

A comprel. ens'.ve study of the environmental effects of a nat. ural

draft cooling tower was done by the NUS Corporation for Toledo Edison ( .

This study analyzed a representative five year period of meteorological data

from the Toledo Express Airport to determine those conditions related to the

natural cccurrence of fog. The use of Toledo Airport data was necessary

since the recordir.3 of occurrence of fog conditions was a part of the data

required to be analyzed and data from no closer point was available. The

analysis of the Toledo data formed the basis for evaluating the potential
;

of producing or intensifying local fog conditions. A comparison of the

Toledo data with on-site meteorological data collected over a two,-year period
:

showed that the Toledo data is quite representative of climatic conditions
,

|

at the Davis-Besse site. |
I

The results of the NUS study indicate that the maximum increase in
1

the occurrence of fog in the absence of downwash conditions would be 3.5 hours

per year at 24.8 miles from the tower. It should be noted that the increase
i
!

in fog is calculated for the centerline of the plume and treated as if repre- i

l

sentative of an entire 22.5* sector. This is quite conservative at large I
1

distances since at 25 miles an are span of 10 miles for a 22.5* sector would

occur and probabilities of increased fog conditions would be less when averaged

over the entire area. The increased occurrence of fog conditions does not'

represent discrete cases of fog, but rather represents the possibility of fog

occurring earlier and lasting longer than normal. Since the figure of 3.5 hours

85
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annual increase in the occurrence of fog conditions is based on the summation

of the individual sector contributions at 24.8 miles, and the Davis-Besse

site is located on the lake front, only a contribution from 180' can be

considered as contributing to increased driving hazard by fog and ice and

represents an environmental cost of 1.75 hours per year. During the year there

are an average of 831 hours of fog occurring naturally. An annual increase

of 1.75 hours represents only a 0.21 percent increase which is not a signifi-

cant change and, therefore, should not be a major environmental problem. The

predicted increases in induced fog under icing conditions (temperatures less

than 32*F) were computed to be a maximum of one minute for any 22.5' sector.

This represents a negligible environmental effect.

The occurrence of downwash conditions under which the cooling tower

effluent is caught in the turbulent wake of .the tower structure and brought

down to the surface was not considered to be a frequent effect and the per-

sistence of these conditions would not be great for any direction due to expected i

gustiness and variability of the wind. The probability of downwash conditions
|

were calculated to occur as of ten as 12.8 percent of the time during the entire 1

year (about 1121 hours per year) and 0.79 percent of the winter season

I(about 17 hours). The winter downwash could result in icing on surfaces off-
j
isite at a rate of 0.03 - 0.07 inches of ice per hour. However, these calcu- j
llations are considered to be extremely conservative upper limits since downwash

occurrencea have not been verified in ectual cooling tcwer operations in the I
|

United States. 4

Alternative B. Minimum Environmental Cost Desien (Cooling Subalternative G)

Environmental Cost: 1.75 hours of increased driving hazard per year

This alternative represents the same conditions as described above

for Alternative A with the exception that a spray basin will be used to reduce

the temperature of the natural draft tower blowdown with dilution to a 10*F

limit over the ambient lake temperature. Since use of the spray basin discharges 1
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only very little additional water to the atmosphere the environmental cost will

be essentially identical to that given under Alternative A (Plant As Is). The

surface area of the spray basin (about one acre) would be too small to cause any

significant fog except in the immediate vicinity.

Once-through cooling (Subalternative B) does not use a cooling tower

so no water will be discharged to the air. Also, the surface area of the lake

occupied by the thermal plume would be too small to cause any significant

radiation fog. Therefore, there 5dll be no significant fogging or icing from the

once-through cooling subalternatives.

The cooling subalternatives using mechanical draft towers (Subalternatives

C and F) can be expected to produce moderate fogging and icing conditions within

1-2 miles of the site and would be detrimental to traffic on State Route 2.

Very heavy local fogging and icing conditions could result from the Spray Canal
"

Subalteenative (Subalternative D) with extremely adverse effects on State Route 2

traffic, although these conditions would be confined within the site area.

Heavy local fogging would be expected from the 1360-acre cooling lake. Subalter-

native (Subc1ternative E) with the heat load at 1-1/2 acres per megawatt. Sane

local fogging may also occur from the Borrow Pit ponds (Subalternative H).

Alternative C. Plant License Request De s ign

Environmental Cost: 1.75 hours of increased driving hazard per year
.

Since this Alternative is identical to Alternative A, it will have

tho same environmental cost as described under Alternative A.

3.1.2 Air Transportation

Alternative A. Plant As Is (Cooling Subalternative A)

Environmental Cost: Airport closed less than I hour per year
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The closest commercial airport is Toledo Airpnet, 38 miles west of

the site, and the nearest airport with a paved runway is located 13 miles to the

east-southeast at Port Clinton (Chap. 2, PSAR). The analysis of fag discussed

in Section 3.1.1 indicated that a maximum of 3.5 hours of fog per year would

occur at 24.8 miles from the tower (based on a summation of all sectors). The -

predicted increase in occurrence of fog for a 22.5 sector (based on the average
-1of all directions) would be 2.2 x 10 hours per year which is not considered

significant. The Toledo Express Airport is located too far away to be affected.

Alternative B. Minimum Environmental Cost Design (Cooling Subalternative G)

Environmental Cost: Airport closed less than 1 hour per year

This alternative represents the sane conditions as described above

for Alternative A with the exception that a spray basin will be used to reduce

a 10 F lLmit over the ambient lake temperature. Since use of the spray basin

will discharge very little additional water to the atmosphere, the environmental

cost will be nearly identical to that given under Alternative A (Plant As Is).

The surface area of the basin and the few sprays ( ) would be too small to cause

any significant radiation fog except in the immediate vicinity. A similar

environmental cost would be exp.; tad for Subalternatives F and H.

The nearest airport is too far from the site to be affected by the
'

other Subalternatives.

.

.

O
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It should be noted that the maximum frequency of fog occurs at the

plume elevation which is in excess of 100 feet for mechanical-draft tawers and

in exc'ess of 1000 feet for natural-draft towers. The frequency of fog at the

plume elevation could approach several hundred hours per year, but it is

doubtful whether this would cause the airport to clos e.

Alternative C. Plant License Request Design

Environmental Cost: Airport closed less than 1 hour per year

Since this Alternative is identical to Alternative A, it will have the

same environmental cost as described under Alternative A.

.

3.1.3 Water Transportation

Alternative A. Plant As Is (Cooling Subalternative A)

Environmental Cost: Ships reduce speed 1.75 hours per year
,

Using the information discussed in Section 3.1.1 the expected maximum

annual increase in fog over a 180* sector (lake portion) amounts to 1.75 hours

per year. This increase is not considered significant.

Alternative B. Minimum Environmental Cost Desien (Cooling Subelternative G)
.

Environmental Cost: Ships reduce speed 1.75 hours per year

This alternative represents the same conditions as described above for

Alternative A with the exception that a spray basin will be used to reduce

the temperature of the natural draf t tower blowdown with dilution to a 10*F limit

over the ambient lake temperature. Since the use of c: a spray basin will

discharge very ilttle additional wa'.er to the atmosphere, the environmental cost

will be identical to that given under Alternative A (Plant As Is) . The surface

area of the basin and the few sprays (S would be too small to cause any significant

radiation fog except in the immediate vicinity.
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Once-through cooling (Subalternative B) does not use a cooling tower

so no water will be discharged to the air. Alsc, the surface area of the lake

occupied by the thermal plume would not be large enough to cause any significant

radiation fog. Therefore, there will be no significant effect ot. shtpping from

these subalternatives.

The cooling subalternatives using mechanical draf t towers (Subalternatives

C and F can be expected to produce moderate fogging within 1-2 miles of the site

and would affect boats along the lake shoreline. Very heavy local fogging could

result from the Spray Pond Subalternative (Subalternative D) and could

affect boats within a few hundred yards from the site. Heavy local

fogging would be expected from the 1360 acre cooling lake subalternative

(Subalternative E) with the heat load at 1-1/2 acres per megawatt, but this should

not affect water transportation. The Borrow Pit subalternative (Subalternative H)

showed exhibit similar behavior but on a much smaller scale.

Alternative C. Plant License Reauest Design

Environmental Cost: Ships reduce speed 1.75 hours per year

Since this Alternative is identical to Alter at.ve A, it will have the

same environmental cost as described und:- Alternative A.

L

e

.
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3.1.4 Plants
,

.

Alternative A. Plant As Is (Cooling Subalternative A)

Environmental Cost: 0 acres

For the natural-draft cooling alternative without downwash, the

maximum ground level fog in the 180* 1and portion surrounding the tower would

be approximately 1.75 hours per year occurring about 24.8 miles from the site.

(See Section 3.1.1) . Increase in ground level atmospheric moisture content

short of fog formation would be expected more frequently. Such moisture

increases are not expected to have any direct adverse effects on the plants

in the region and the increases in soil moisture which might be caused by the

tower may actually be beneficial to vegetation during the growing season.

Under conditions of downwash using a conservative prediction

technique (See Section 3.1.1), ground fog was calculated to occur about 12.8

percent of the year (1121 hr.). Icing would occur under these conditions about

17 hours per year. The increases in soil moisture caused under downwash condi-

tione may be beneficial to the vegetation. The icing may damage some vegetation,

especially trees and shrubs. However, much of the land around the site is

farmed and extensive woodlands are not found there. Consequently, the damage

to plants from ground level fogging and icing is estimated to be insignificant.

Alternative B. Minimum Environmental Cost Design (Cooling Subalternative G)

Environmental Cost: O acres,

This alternative represents the same conditions as described above

for Alternative A with the exception that a spray basit will be used to reddce

the temperature of the natural-draft toser blowdown with dilution to a 10*F-

limit over the ambient lake temperature. Since use of the spray basin will

discharge little additional water to the atmosphere the environmental cost

.
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F
will be identical to that given under Alternative A (Plant As Is). The surface

area of the spray basin would be too small to cause any significant radiation

fog except in the immediate vicinity.

Once-through cooling (Subalternative B) does not use a cooling tower

so no water will be discharged to the air. There will be no s ignificant fogging
4

or icing from the once-through or cooling lake subalternatives and,

therefore, no damage to plants in the vicinity.

The cooling subalternatives using mechanical draf t towers (subalternatives

C and F) can be expected to produce moderate fogging and icing conditions

within 1-2 miles of the site and could produce some plant damage (due to icing

conditions) within this area. Very heavy local fogging and icing conditions could

result from the Spray Pond Subalternative (Subalternative D) and extensive

plant damage within the site area could be expec.ed. Heavy local fogging

would tu expected from the 1360 acre cooling lake iubalternative (Subalternative E)

with the heat load at 1-1/2 acres per megawatt. 7.ocal fogging would also be

expected from the 1360 acre cooling lake Subalternative E) with the heat load

at 1-1/2 acres per megawatt. Local fogging would also be expected from the

borrow pit design (Subalternative H).

Alternative C. Plant License Recuest Design

Environmental Cost: 0 acres

Since this Alternative is identic'al to Alternative A, it will have

the same environmental cost as described under Alternative A.
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3.2 _ Chemical Discharge to Ambient Air

The only emissions of chemicals to the air from the Davis-Besse

Station will originate from the auxiliary boiler used for space heating

(up to 1300 hours per year) and the emergency diesel generators (both of'

which are tested for 1. hour per month). The fuel burned in both the boiler

and generators is No. 2 fuel oil with a sulfur content of 0.3% by weight.

3.2.1 Air Quality, Chemical

Alternative A. Plant As Is
Alternative B. Minimum Environmental Cost Design
Alternative C. Plant License Request

Environmental Costs:

Emissions (7. of Standard) Emissions (Lb/Yr)

Eoiler Particulates 41 13841
Boiler S0 23 393092
Boiler NO 145 73819x
Deisel S0 25 4212

Tables 3.2.1-1 and 3.2.1-2 present the emission calculations for both the

auxiliary boiler and the emergency diesel generators. Environmental costs
i

are presented only for those cases .for which there is an applicable emission

standard. ~

The auxiliary boiler is well below emission standards in all

instances except NO emissions. A boiler of this size is almost always ax

horizontally fired unit and these units inherently emit a high amount of NO .
x

It must be remembered, however, that the calculations presented are based on

1007. loading of the boiler and that this boiler is only scheduled for a

maximum 607. loading. If the 607. loading were taken into account, the boiler

would probably meet the N0 emission standard. Only one emission standard isg

applicable to the diesel generators and that standard (S0 ) is met easily by2

these units.

*
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TABLE 3.2.1-1 AUXILIARY BOILER

Fuel - #2 011 Amt. - 6,736,000 lb/yr or

Heat Content - 141,800 BTU / gal 222,740 gal /yr

Sulfur Content - .3%

6Operating Hours - 1300 hrs /yr Heat Input - 130 x 10 BTU /hr

Emission Emissions Std.3Pollutant Factor (1b/10 gal) lb/hr Ib/vr (1b/hr) % of Std.

Particulate 15 10.7 13841 26 (Ohio) 41

S0 142 x 5* 30.2 39309 130 (Ohio) 232

*HC 3 2.2 2768 N.A. N.A.

CO .2 .14 18.5 N.A. N.A.

NO 80 56.8 73819 39(Fed.) 145 ix

i

* S = Sulfur Content of Fuel (%)
**

N.A. = No Applicable Standard

!
1
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TABLE 3.2.1-2 EMERGENCY GENERATORS (2) .

.

Fuel - # 2 011 Amt. - 35088 lb/yr or

Heat Content - 141,800 BTU / gal 4807 gal /yr each

Sulfur Content - .3%

Operating Hours - 12 hr/yr Heat Input - 68 x 10 BTU /hr

Emission Emissions Std.
Pollutant Factor (Ib/BMP/hr) lb/hr Ib/hr (1b/hr) % of Std.

S0 N.A. 16.8 211 68 (Ohio) 25
2

*
NO .0242 82.3 1029 N.A. N.A.

HC .00028 .97 12 N.A. N.A.

CO .0085 28.9 361 N.A. N.A.

* N.A. = No Applicable Standard
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Taking all emissions presented in Tables 3.2.1-1 and 3.2.1-2

into consideration, it can still safely be assumed that the Davis-Besse
.

Station chemical discharges to the atmosphere will not result in any

significant degradation of the atmosphere around the site.

3.2.2 Air Quality, Odor

Alternative A. Plant As Is
Alternative B. Minimum Environmental Cost Design

Alternative C. Plant License Request

Environmental Cost: None

Although a few chemicals of an organic nature (e.g., cleaning solvents,

floor wax, paint) are anticipated for use in the plant, the amounts will be

so small and their concentrations in the atmosphere and discharge waters will

be so low that no perceptible odors will be experienced at off-site locations.

1

.
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3.3 Radionuclides Discharged to Ambient Air

3.3.1 People - External
.

Alternative A. Plant As Is

Environmental Cost:

Individual Whole Body ")I
Location or Condition Exposure. Rem / year / person

-5Site Boundary (730 meters from the plant) 2.0 x 10

Av,erage per capita dose within -8
50-mile radius of plant 4.9 x 10

.

Cumulative Population Population Whole Body (*}
within 50 miles of plant Dose. Man-rem / year

2.67 x 106 (1980 estimate) 0.131

.

(a) Reference (1), Table 7-1.

The radiation doses were estimated from gaseous radioactive

waste discharge data given in Section 4.4.2 of reference (1) which are

based on 60-day holdup of waste gases, a 150-day release period per

year, annual average X/Q data as given in reference (8) , and 0.1 percent

defective fuel in the reactor core. The exact calculational procedure

is given in Appendix 7A of reference (1).

The cumulative population dose is the product of the radiation

dose and the 1980 projected population in the various annuli around the

plant out to a 50-mile radius. The average per capita dose for this

region was obtained by dividing the man-rem values by ths population

figure.

;
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The maximum radiological -impact costs are 2.0 x 10-5 ,,,jy,,,

for an individual who resides at the site Laundary for a whole year,

and 0.131 man-rem / year for the population within 50 miles of the plant.

Based on the national average an individual at the site boundary would

receive 0.125 rem / year (10) from natural background radiation and the cumu-

lative population exposure from natural background over. the 50-mile

region would be 333,000 man-rem / year. Thus, expected doses due to Davis-

Besse operations would be a maximum of 0.016 percent of natural background

for any individual, and 0.000039 percent of natural background for the
.O

population within 50 miles.

Alternative B. Minimum Environmental Cost Design

Environmental Cost: same as Alternative A

This alternative uses the same radwaste systems as for the

plant as is. Therefore, the radiological impact will be identical to'

that of Alternative A.

Alternative C. Plant License Request Design

Environmental Cost: same as Alternative A

This alternative uses the same radwaste systems as for the
.

plant as is. Therefore, the radiological impact will be identical to

that for Alternative A.

3.3.2 People - Ingestion

Alternative A. Plant As Is

Environmental Cos t:
.
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Thyroid Doses
Adult Child

Individc41 Exposure (*}
~7 -6rem / year / person 5.2 x 10 5.2 x 10

Population Exposure
,4man-rem / year 1.2 x 10 1.2 x 10

,

Population (estimate) 1330 1330
.

(a) Reference (1), Table 7-1.

The gaseous radioactive discharges will contain iodine radionuclides

as described in reference (1). Iodine represents the most significant ingestion

hazard among the radionuclides in the gaseous discharge because taline is

concentrated in the pasture-cow-milk-man food ch&in. Therefore, human consump-

tion of milk is used to assess the maximum ingestion hazard dose that could occur.

The individual thyroid dose value for a child given above was taken

from Table 7-1 of reference (1) and assumes the cow that produces the milk

gra es at the plant site boundary. The value is based on an equivalent I-131

release rate of 8.8x10 ' aci/see and a site boundary X/Q value of 5x10 sec/m .
-' -7 3

The adult thyroid dose is obtained on the basis that the adult thyroid is 10

times the weight of a child's thyroid.

The population exposures are based on the known distribution

of dairy cows within 5 miles of * e plant site as given in Chapter 2 of

the PSAR and on X/Q data as a function of distance as given in Appendix

7A of reference (1) . It is also assumed that the daily production of

each cow (about 20 liters) supplies the needs of 20 people and these

people are equally divided between adults and children. Due to the

low expected exposures per individual and the limited dairy industry

in the vicinity of the site the population exposure estimates are quite
low.

.
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Alternative B. Minimom Environmental Cost Design,

Environmental Cost: same as Alternative A

This alternative uses the same radwaste systems as for the a

plant as is,. Therefore, the radiological impact due to ingestion of

released gaseous sctivity will be identical to that of Alternative A.

Alternative C. Plant License Request Design

Environmental Cost: same as Alternative A -

This alternative uses the same radwaste systems as for the

plant as is. Therefore, the radiological impact will be identical to

that of Alternative A.

3.3.3 Plants and Animals

Alternative A. Plant As Is

-5Environmental Cost: cow thyroid dose of 8 x 10 rad / year

The radiation exposure to the thyroid of a cow is selected in

assessing the maximum radiological impact cost to terrestrial plants

and animals because (1) the noble gas radionuclides are not concentrated

by biota, (2) iodine isotopes (particularly I-131) are the only other

radionuclides which are discharged in significant quantities to the

atmosphere, and (3) the accumul*ation factor for iodine in the thyroid
'

of a grazing cow combines an appreciable forage area (50 mi / day) with

an organ specificity (0.3).

.
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The deposition of I-131 on the pasture was calculated from'

(1) the anticipated site boundary concentration given in Table 4-8 of

reference (1) corrected to true annual average release conditions,

(2) a deposition velocity of I cm/sec, (3) a retention of 25 percent

on grass, (4) an effective half-life of I-131 on grass of 5 days,

(5) the assumption that the cow grazes on pasture one-half of the

year, (6) on effective half-life of 7.6 days for I-131 in the thyroid

and, (7) a mass of 30 grams for the thyroid of a cow.

.

Alternative B. Minimum Environmental Cost Design

Environmental Cost: same as Alternative A

This alternctive uses the same radwaste systems as for the

plant as is. Therefore, the radiological impact cost to plants and

animals will be identical to that for Alternative A.

Alternative C. Plant License Request Design

Environmental Cost: same as Alternative A

This alternative uses the same radwaste systems as for the

plant as is. Therefore, the radiological impact' cost to plants and

animals will be identical to that for Alternative A.

.

'.
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3.4 Oth'er Impacts on Air

.

, 3.4.1 Mizratory Birds

Alternative A. Plant As Is

Environmental Cost: Minor

It is expected that birds will be able to avoid or successfully

fly through the updrafts, localized fog, and visible plume caused by the

natural draft' tower. Collisions with the tower may cause some problem,

especially with migr: tory raterfowl descending to or ascending from the marsh-

lands near the site. Collisions are mostly likely at night or during times

of heavy natural f'og. The tower should not cause significant amounts of low-

level fog. However, the noise of the falling water within the tower may

provide an audible landmark for birds when visibility is reduced. Larger

numbers of resident birds are not expected to be destroyed by collision with

the tower. During the migratory seasons (spring and fall) when large numbers

f waterfowl use the,a' space ,around the Davis-Besse site, the numbers killed

may increase, but this is not expected to significantly reduce the migratory

waterfowl populat on. High intensity white lights can inter'fere with the
i

nighttime navigation of resident and migratory birds. The high intensity

strobe lights used atop the natural-draft tower at Davis-Besse will be turned

off at night and should not cause significant interference with birds. ;

Alternative B. Minimum Environmental Cost Design
I

.

Subalternatives CAAA( Mech. Draft Tower),
FAAA (Nat. Uratt Tower w/Mecn. Draft Tower),
GAAA (Nat. Draft Tower w/ Spray Basin), HAAA

s' (Nat. Draft Tower w/ Borrow Pits
.-

k

Environmental Cost: Minor
,
.

Becauseobthepresenceofcoolingtowersinthesesubalternatives/- _j

s

the impacts wculd be similar to Alternative A.

|~

1
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3ubalternatives BAAA (Once-ThrouEh Cooling),
DAAA (Spray Canal), EAAA (Cooling Lake)

Environmental Cost: 0

These subalternativer do not have a cooling tower associated with

them. A lessening of those potential impacts considered in Alternative A

should result. Only those birds that would strike the reactor containment

vessel or supportive facilities should be affected.

Alternative C. Plant License Request De sign

'

' Environmental Cost: Minor
1 -

Since this alternative design includes a cooling tower, the"

environmental impacts would follow Alternative A.

.

t

e

103

-
_ _ _ _ _ _ .-- .



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

4. LAND,

4.1 Pre-emption of Land

4.1.1 Land, Amount

Alternative A. Plant As Is

Environmental Cost: 0 acres

No additional land is required for this alternative.

Alternative B. Minimum Environmental Cost Design

Subalternative EAAA (Cooling Lake)

Environmental Cost: 1360 acres

Substantial additional acreage, most of which is currently

being farmed, would be required for this alternative.

All Other Subalternatives
i

Environmental Cost: 0 acres

No additional land would need to be acquired for any of the

other cooling or intake subalternatives.

|
Alternative C. Plant License Request Design

i

Environmental Cost: 0 acres
. I

No additional land acquisition is needed for this alternative.
I
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4.2.1 People (Amenities)

*
,-

All Alternatives

Environmental Cost: Zero

No residents, schools, or hospital beds within the area will

experience noise higher than present levels. Nuclear power plants are

relatively quiet facilities when operated with once-through cooling

(Alternative Cooling System B) . Although pumps and turbines may produce

high noise levels, these machines are enclosed in buildings and the noise

levels outside the buildings are low.

Estimates were made of the noise levels which are expected

from the natural-draft tower (Alternative Cooling System A) and these

estimates indicate noise le.vels of 50 dB(A) or higher will be confined

to a distance of 700 feet from the tower. Noise levels from mechanical-

draf t towers (Alternative Cooling System C) are expected to be higher,

and noise levels of 50 dB(A) or higher may extend to distances of 1300

feet from the towers. The use of a mechanical-draft tower for cooling

the blowdown from the natural-draft tower (Alternative Cooling System F)

should produce significantly lower noise levels than the large mechanical

draft towers (Alternative Cooling System C). No increase in amb.ient noise

levels is expected from Alternative Cooling Systems D (Spray Canal), E

(Cooling Lake), G (Natural-Draf t Tower with Spray Basin to Reduce the

Temperature of the Blowdown), and H (Natural-Draf t Tower with Borrow Pits

to Reduce Temperature of the Blowdown).

Since the area within 1300 feet of the tower is entirely within

the site boundary, this environmental cost is zero for all the alternatives.

(
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4.2.2 People (aesthetics)

Aesthetic values pertain to the quality or condition of the

environment as perceived by individuals in society. They include the

presence or absence of color, odor, ~ taste, smell in air and water, the

existence of aquatic and land fauna and flora, and the composition effect
~

of combining man-made objects with the natural environment. Individuals

vary in their responses to these external stimuli in the environment.

Thus, it is difficult to quantify and to reach complete agreement concerning

chcnges in aesthetics resulting from man's activity. However, by systematically

analyzing the changes in these external stimuli, it is possible to compare

alternative developments.

Alternative A. Plant As Is

Environmental Cost: Major

The proposed design (O for the reactor, turbine, and auxiliary
,

lbuildings is simple, functional, and has varied roof lines. These structures 4

are expected to be compatible with the surrounding environment in all things,
I

except their height. However, this desruption of the existing landscape is !

minor in nature. The switching yard detracts from the natural landscape but i

the istpact should be reduced by landscaping along highway State Route 2.

Each of the three routes ( ) proposed for transmission lines are selected to

minimize the impact on the environment. The lattice towers between 135 and

145 feet tall used to carry the transmission lines will have some adverse

effect on the aesthetic setting of the area. The railroad spur line, located

along the right-of-way of the Lenoyne transmission route, will red'ce theu

aesthetic impact. Finally the site will be landscaped to blend as much as,

i

possible with the natural marsh lands.
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The natural draft cooling tower of about 490 feet has a pleasing and

interesting design, but its massiveness completely dominates the surrounding

flat landscape. The presence of the tower will change the aesthetic setting

for residences at Sand Beach, Long Beach, and the Toussaint River; the recrea-

tion areas near the site; and the boating on Lake Erie near the site. Thus,

the overall aesthetic impact of the present design is considered major in

nature'.

Alternative B. Minimum Environmental Cost Design
.

Subalternative BAAA (Once-Through Cooling)

Environmental Cost: Minor

The significant aesthetic impact for this alternative cooling design

is caused by the transmission lines.

Subalternative CAAA (Mechanical Draf t Towers)

Environmental Cost: Moderate

Other than specific aesthetic impacts from the mechanical draft

towers, the aesthetic impacts are similar to the present design. The mechanical

draft towers are low in profile and would not compete with other structures at

the site from a height standpoint but their length (probably several hundred

feet) would tend to dominate the site. It is also expected that the vapor

from the towers would be visible in the connunities of Sand Beach, Long Beach,

and at the Toussaint River. These factors in combination with noise considera-

tions indicates the aesthetic impact would be moderate in nature.

\

.
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Subalternatives DAAA (Spray Canal) and
EAAA (Cooling Lake)

Environmental Cost: Minor

The spray canal and the cooling lake would be compatible with the

surrounding landscape of lakes, marshes, and rivers. The only aesthetic effects

would be the heights of the buildings and the transmission lines. Therefore,

the aesthetic impact would be minor.

Subalternatives FAAA (Mechanical Draft Tower to Cool
Blowdown), GAAA (Sprav Basin to Cool Blowdown) and UAAA

(Borrow Pits to Cool Blowdown

Environmental Cost: Major

These alternatives include small systems to cool the blowdown from

the natural draft cooling tower. The dominance of the large tower would

cause the aesthetic impact to be essentially the same as for the plant as is.

1

I
.
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4.2.3 Wildlife

Alternative A. Plant As Is

Environmental Cost: 24 acres

While the Davis-Besse Station site is not located on prime wildlife

habitat it is essentially surrounded by it. Of the 125 acres directly affected

by the site 24 acres of marsh land are required for construction of the intake

canal. Since the habitat is being used extensively by waterfowl the canal

will not be lost to them, only the food production of that area will be lost.

The acreage will be lost to other non-aquatic marsh inhabitants, however.

The remaining 828 acres of the site will remain essentially unchanged and

either leased or managed by the U. S. Bureau of Sport Fisheries and Wildlife

as a wildlife refuge for migratory waterfowl. Also, approximately 15 acres in

the southern portion of the western half of the site will remain under culti-

vation. Twenty-five percent of this crop will not be harvested, and will be

used to provide field forage for waterfowl. Actual improvements have been

made during the construction period in the marshes along the southern property

boundary. This coupled with the added water area provided by the new ponds

(filled borrow pits) on site should serve to lessen or balance the impact of

the intake canal.
.

4
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Alternative B. Minimum Environmental Cost Design,

Subalternative CAAA. DAAA. EAAA. FAAA. GAAA. HAAA

Environmental Cost: 24 acres

Same as Alternative A.

Note on Subalternative HAAC: Should waterfowl be attracted to winter
a

- over in the warm borrow pit ponds, it would be necessary to feed them supple-

mentally to insure an adequate food supply. It is not possible to predict

the numbers of birds that will be attracted to stay in the area, if any. -

Subalternative BAAA (Once-through Cooling)

Environmental Cost: >24 acres

Implementation of this alternative would require the construction of

a canal across the 447-acre marsh in the southeastern part of the site. Exten-

sive measures to protect the water regime within this area would be nessary.

While some latd would be lost, the increase in water area would not necessarily

be detrimental to the wildlife of this habitat.

Alternative C. Plant License Recuest De sign

Environmental Cost: 24 acres

Same as Alternative A. Intake structures do not effect any change.

4.2.4 Land. Flood Control
.

All Alternatives

Environmental Cost: None

The station and the various subalternatives have no implications,

regarding flood control.
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4.3 Salts Discharged from Cooling Towers

4.3.1 People

Alternative A. Plant As Is (Cooling Subalternative A)

Environmental Cost: 3.7 x 10" lb per sq ft per yr

This alternative uses a natural draft cooling tower with blowdown to

Lake Erie and dilt tion to limit temperature of discharge to 20 F above lake,

The design flow of this syatem is 480,000 gpm and the drift is a negligible

amount, being an expected 0.01% of design flow or 48 gpm. A concentration

factor of 2 was chosen for this system with a resulting concentration of

dissolved solids approximately twice that of the makeup water from the lake.

Based upon lake water containing 225 ppm dissolved solids (high estimate),

the dissolved solids content in the tower water would be approximately 478 ppm.

(naximum). Even assuming a uniform salt distribution over a 10-sq mi area

(highly conservative for natural draf t towers) the salt deposited would

amount to 3.7 x 10'' lb per sq ft per yr. Since this area receives an

average of 30.5 inches of rain per yr the salt concentration if all taken by

by the rain would be approximately 2 ppm and no threat to the groundwater

can be identified. These estimates are conservative since they assume a

uniform 360 distribution of the salt around the plant site. Actually,

since the plant is located on the shore of Lake Erie and the wind direction

blows onto the lake for a majority of the time, most of the salt will be

deposited in the lake and not contribute to the environmental cost.

Alternative B. Minimum Environmental Cost Design (Cooling Subalternative G)
-4

Environmental Cost: 8.5 x 10 lb per sq ft per yr

This alternativa is the same as Alternative A with the addition

of a spray basin to reduce the blowdown temperature. There is very little,

(
additional drift to the atmosphere using this alternative, and extra salt
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deposition would be confined to the imediate vicinity of the spray basin.

Actually the additional amount would be approximately 4.8 x 10 pounds per

sq f t per yr within 750 feet of the spray ponds (based on a flow of 9200 gpm,

a drift rate of 0.0047. (Ceramic Cooling Tower Corp.) and the assumption

that all the salt will be deposited within a circle with a 750-foot radius).

The other considered cooling alternatives, except Subalternative B'

(Once-Through Cooling), E (Cooling Lake) and H (Borrow Pits for cooling blow-

down) will discharge some salts to the air. The salt concentration in the

drift water is expected to be a maximum of 478 ppm. This salt concentration

is not much greater than that in the lake (about 225 ppm) and is not expected

to cause any serious salt buildup near or on the site. The worst salt buildup

will be expected from the spray pond (Subalternative D) and experience with

similar systems has shown that the maximum salt deposit will be within 750 feet.

Within this area the salt buildup could be as high as 0.06 lb per sq ft per yr.

For Subalternative C (Mechanical Draf t Towers), assuming all the

salt is deposited within one mile of the site (conservative estimate), the

design flow is 480,000 gpm, the drif t will be about 0.0087. (Ecodyne Corp.),
-4and the salt deposited would nount to 9 x 10 lb per sq ft per yr.

For Subalternative F, the salt deposition will be essentially the

same as for Subalternative A plus a small additional amount of salt deposited

from the mechanical draf t cooling of the blowdown water. This additional
-5amount would be approximately 1.7 x 10 lb per sq f t per yr within one mile

of the site (based on a flow of 9200 gpm, a drif t rate of 0.0087. and the

assumption that all the salt will be deposited within a circle with a one-mile

radius).
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-5amount w"uld be approximately 1.7 x 10 lb per sq ft per yr within one mile

of the site (based on a flow of 9200 gpm, a drift rate of 0.008% and the assump-

tion that all the salt will be deposited within a circle with a one-mile radius).

For 'ubalternative H, the salt deposition will be the

same as for Sabalternative A since the use of borrow pits (ponds) to reduce

the temperature of the blowdown water will not introduce any drif t into

the air.

Since there are no wells used for drinking water near the plant site,

the possibility of groundwater contamination is sligh't.

Alternative C. Plant License Request De sign

Environmental Cost: 3.7 x 10 ' lb per sq ft per yr.~

Since this Alternative is identical to Alternative A, it will have

the same environmental cost as described under Alternative A.

4.3.2 Plants and Animals

Alternative A. Plant As Is (Cooling Subalternative A)

Environmental cost: 0 acres

The entrainment of salt in drift losses occurring from this

subalternative and subsequently available for deposition on the surrounding

landscape has been considered in the discussion given for Alternative A in

Section 4.3.1. Based upon this discussion, no significant salt deposition

detrimental to plant or animal life would be expected.
.

Alternative B. Minimum Environmental Cost Design (Cooling Subalternative G)

Environmental Cost: 0 acres

Based on the discussion in Section 4.3.1, no significant salt

deposition would be expected for any of the subalternatives with the possible

exception of the spray canal subalternative (Subalternative D). For this

113

.



.

subalternative, extensive plant damage can be expected within 750 feet of the

spray ponds.
.

Alternative C. Plant License Request Design

Environmental Cost: 0 acres

Since this Alternative is identical to Alternative A, it will have

the same environmental cost as described under Alternative A. No significant

salt deposition detrimental to plant or animal life would be expe cted.

4.3.3 Property Resources
|

|
.ternative A. Plant As Is (Cooling Subalternative A)

|

Environmental Cost: 0 dollars per yr

l
Based on the discussion in Section 4.3.1, no significant salt buildup

would be expected using this subalternative. Consequently, there will be no

environmental costs to property resources associated with this alternative.

l
Alternative B. Minimum Environmental Cost De? gn (Cooling Subalternative G)i

Environmental Cost: O dollars per year

Based on the discussion in Section 4.3.1, no significant salt spray

would impinge upon local community property and consequently, there will be

no environmental costs to property resources associated with this alternative.

Any structures located within 750 feet of the spray canal subalternative
|

(Subalternative D) can expect some damage due to salt buildup. |

Alternative C. Plant UTcense Request Design
|

Environmental Cost. O dollars per year !

Since this Alternative is identical to Alternative A, it will have

the same environmental cost as described under Alternative A. No environ-

mental costs to property resources are expected with this alternative.
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4.4 Other Land Impacts

No other land impacts have been identified.

4.5 Combined or Interactive Effects

None.

.

|
|

)

i

1

I

.

|
|

|
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The Alternative of Abandonment

1.0 Economic Cost

The economic cost of abandonment consists of two components:

(1) the unrecoverable costs of abandoning the station, and (2) the additional

generating and storage costs.

1.1 Unrecoverable Investment Cost

The unrecoverable cost of abandonment of the Davis-Besse project.

at the end of the NEPA review period assumes this date is December 31, 1972,

with suspension of construction also taking place on this date. The total

actual investment in the Davis-Besse Station as of May 31, 1972, amounted
,

to $97,249,000. The estimated investment for the remaining seven months

of 1972 amounts to $33,778,000. In addition, the Appitcants have firm
,

contract commitments for the nuclear ster. system, nuclear fuel, turbine-

generator, and other equipment, together with field construction contracts.

The economic cost of abandonment of the Davis-Besse project would necessarily

include large cancellation costs associated with the procurement of this

equipment and commitments to the construction contractors. The cost of

cancelling the field construction contracts alone, assuming abandonment

of the project at the conclusion of the NEPA Review Period amounts to

an estimated $11,805,000. I

Investment cost for major equipment items scheduled for delivery i

!

after December 31, 1972, amount to an additional $32,409,000. |

The unrecoverable cost of abandoning the Davis-Besse -Station on

December 31, 1972, is summarized in Table VI.

, -
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IABLE VI. Unrecoverabic Cost of Abandoning the
Davis-Besse Sta ion on December 31, 1972

Station Invesement

Total Investment to 5/31/72 $ 97,249,000

Investment from 6/1/72-12/31/72 33,778,000

Other Expenses

Equipment Payments 12,963,000

Interest During construction 5,153,000

Equipment Delivered After 12/31/72 32,409,000

Construction Contractors Cancellation 11.805.000

Total Investment to 12/31/72 $193,357,000
'

Less Salvageable Material 75.146.000
..

Total Abandonment Cost.(12/31/72) $118,211,000

.
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1.2 Additional Generating and Storage Cost

To minimize the cost of abandonment, if such action would be
'

required, the salvageable equipment would be stored and later installed

at another site. With the extensive regulatory reviews requ ed for

this type of facility, the lengthy engineering period required and the

long construction period, the earliest date that a unit would be in opera-

tion using this salvaged equipment would be July,1980.

Further, if the Davis-Besse project were to be abandoned, there

would nevertheless remain a need to provide the equivalent generating

capacity on the same time schedule.

The only feasible way to provide the replacement generating

capacity on a timely basis would involve the installation of gas turbine

units. This alternative adds considerably to the cost of generation for
^

the period of December, 1974 to 1980.

On the assumption that the major equipment components of the

Davis-Besse Project, including ti.e reactor vessel, steam generators, other

major steam supply system components, and turbine generator could be used

at a new location, they would have to be prepared for storage and stored

for a period of approximately six years.

The total cost of this salvageable equipment is estimated at

$75,146,000. Interest on this invesenent would accrue over this six year

period, but no added cost to the replacement unit utilizing this equipment

would be considered since the interest charges would approximately equal

the estimated escalation costs of comparable equipment which would other-

wise be purchased.
,
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Total cost of abandonment of the project at the end of the NEPA

Revicw Period on December 31, 1972, is summarized in Table VII below.

IABLE VII. Total Abandonment Cost for the Davis-Besse Station

_

. . - . .

Item (Present Worth, January,1975)

Unrecoverable Costs
of $118,211,000 $141,092,000*

Added Coscs of Generation with
Gas Turbine Installation to
Replace Davis-Besse Capacity
for Period December 1974 to 1990 30,900,000

Fixed Charges (1980-1990) on
Storage Costs 24.597.000

Total Abandonment Cost $196,589,000

|
|

|

.

119

. . . -



. _

.

2.0 Environmenta. Costs
t

.

Environmental costs that will be incurred at the Davis-Besse

Station site as a result of completed construction activities by December 31,

1972, (the assumed abandonment date) result from: (1) site preparation

activitiec, (2) the station intake canal and forebay, (3) the major plant

buildings, (4) the natural draft cooling tower, (5) the transmission

lines, and (6) the temporary barge channel.

2.1 Site Preparation Activities

When acquired, the site contained eight residences. These resi-

dences have been either moved, demolished, or abandoned. Of the original

230 acres of farmland on the site, 150 acres he.ve been removed from this

category. The main station area of about 56 acres has been graded up to a
/ common elevation ranging from 6 to 12 feet above the original grade. The

fill material for the grading was taken from three borrow pits (about 46

acres in surface area) at other upland locations on the site. Quarry

operations were conducted in a portion of one borrow pit to provide granular

backfill material for excavated areas around the lower portions of the

station structures. By the assumed abandonment date this work will be

completed and the borrow pits will have filled with groundwater and surface

runoff water to form small pondo. However, landscaping of the area would not

be scheduled before the abandonment date.

2.2 Station Intake Canal and Forebay

The on-site portion of the intake water system is a narrow intake

canal and wider forebay at the plant which occupies a 24-acre area in an

120
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isolated section of the large marsh. This struc ture is complete and

presently terminates at the shoreline of Lake Erie. Thus, 24 acres of

wildlife habitat have been lost but this represents a small fraction of

the total unaffected marshland area at the site (about 615 acres).

2.3 Maior Plant Buildings

Construction work on the substructures of the station building
,

began in 1970. The shield building reached full height of 220 feet above

station grade in May, 1971. Erection of the steel containment vessel

within the shield building will be completed by the abandonment date.

The auxiliary building below grade is complete, the turbine generator

foundation is at full height and all base substructure work is complete

in the turbine and office building area. Turbine building and office

building external structures will be completed by the abandonment date.,,

'

Abandonment would leave these foundation and building shell structures

unused and not maintained. Subsequent deterioration would lead to an

undesirable visual impact.

2.4 The Cooling Tower

The natural-draf t cooling tower is located northwest of the main
,

station area. The hyperbolic reinforced concrete shell, 493 feet high and

415 feet in diameter at the base, is presently being constructed and
,

- completion is scheduled for December, 1972. Therefore, at the assumed

abandonment date this large structure will exist to exert its effect on

the aesthetic appearance of the area and on birds that may use

the marshlands.
,
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2.5 The Transmission Lines

One of the three transmission lines leaving the station site will

connect to the Bay Shore Station approximately 20 miles to the west. All

towers for this line have been erected. The second transmission line extends

westerly from the Davis-Besse Station to the Lemoyne Substation. This line

will be about 75" installed by the end of December, 1972. Off-site construc-

tion on the third transmission 1Lae extending easter 1p to the Beaver Sub-

station is not scheduled to begin until early in 1973. Therefore, only

the first two transmission lines and right-of way represents committed

environmental cost at the assumed time of abandonment.

2.6 Temporary Barre Channel

A temporary 650-foot-long channel will be dredged beginning in

August, 1972 from deep water in the lake to the beach front at the intake

canal to permit barge delivery of the reactor vessel. This will involve

about two acres of lake bed. The beach front will be temporarily opened

for this delivery. Following delivery of the vessel, which is scheduled in

October,1972, the channel area and the beach front will be restored to

their original contour. The only committed environmental cost this activity

represents is the disruption to bottom organisms in the dredged area and

the time-it will take for the ecosystem to recover from the temporary

stress.

.
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TABULATION OF ENVIRONMENTAL

AND GENERATING COSTS FOR '

. ALTERNATIVES

.
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_ _ _

A B C D

Plant -

ALTERNATIVE PIANT DESIGN SUMMARY Plant With Plant
As Is Minimal Operating
(Base Environ- License
Design) mental Request

Impact-

IDESTIFICATION OF SUBSYSTEMS

Alternativa Cooling Systems (I) A G A

Alternative Rad Waste System (II) A A A

Altarnative Chemical Effluent Systems (III) A
'

A A

Alternative Intake System (specify) (IV) A C C

_ _ _ _ _ _ _ _ . _ _ . _ _ _

Present Worth (Million Dollars) 457.4 458.9 457.8
OENERATING COST

Annualized (Million Dollars) 45.5 45.7 45.6
i
;, _ _ . _ .

LOSI_J;AEACI.TY G'' ?M Base 400 0
' INCREMENTAL ENVIRONMENTAL EFFECTS UNITS.

Priinary Impac t -

Natural Surface Water
n_a
~

,
7. Fish -4 -4 -41.1 Cooling Water Intake 1.1.1 Fish Year 5.3x10 <5.3x10 <5.3x10

Structure

1.2 Passage Through the
Condcacer and Rctention 1.2.1 Primary lb/yr 380 Same Same'

in Closad-Cycle Cooling Producers
Systems & Consumers.

I 7. Fish -6*

1.2.2 Fish Yeat 5.3x10 Same Same,

1.3 Discharge Area and
Acres 0.70 0.44 0.70

} Tnerr.al Plume 1.3.1 Water Quality,
Ac-ft 2.25 1.38 2.25

Physical

1.3.2 Oxygen Acres o Same Same
Availa- -

! u _u_,_ .



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

.

.

.

UNITS A B C -D

1.3.3 Aquatic Biota lb/yr .034 .017 .034
.

1.3.4' Wildlife (including birds, Acres 0 Same Same
aquatic and amphibious mam-
mals, and reptiles)

1.3.5 Fish, Migration Ib/yr 0 Same Same

Ac-ft 0 Same Same1.4 Chemical 1.4.1 Water Quality, Chemical
Effluents day 0 Same Same

%
.

1.4.2 Aquatic Biota lb/yr 0 Same Same

k; 1.4.3 Wildlife (including birds, Acres O Same Same*
aquatic and amphibious -

mammals, and reptiles) -

1.4.4 People Days O Same Same
Acres O Same Same

1.5 Radionuclides 1.5.1 Aquatic Organisms Rem /yr 2.4x10-4 Same Same
Discharged to
" # Y 1.5.2 People, External Rem /yr 1.5x10[fI Same Same

Man-rem /yr 2.2x10 Same Same

-61.5.3 People, Ingestion Rem /yr 2.1x10 Same Same
Man-rem /yr 0.14 Same Same

9 91.6 Consumptive 1.6.1 People Cal /yr 4.85x10 4.91x10 4.85x10
' Use (evapora-

9 9 9tive losses) 1.6.2 Property Gal /yr 4.85x10 4.91x10 4.85x10

1.7 Other Impacts None
'

1.8 Combined or None
Interactive
Effects



, . _ _ . _ -- .

*
.

*
, .

.
'

.
i

I

UNITS A B G D
,

2. Groundwater

2.1 Raising / Lowering of 2.1.1 People Gal /yr 0 Same SameGroundwater Levels '

2.1.2 Plants Acres O Same 'Same9

2.2 Chemical Contamina- 2.2.1 People Gal /yr 0 Same Sametion of Ground-
""E*# '

2.2.2 Plants Acres O Same Same

2.3 Radionuclide Con- 2.3.1 People Rem /yr 0 Same Same
'

tamination of Man rem /yr
r undwater 2.3.2 Plants and Animals Rem /yr 0 Same Same

'

p 2.4 other Impacts on
M Groundwater None

3. Air
i

| 3.1 Fogging & Icing 3.1.1 Ground Transportation lirs/yr 1.75 Same Same(caused by evap-
orati~on and drift) 3.1.2 Air Transportation lirs/yr <1 Same Same

3.1.3 Water Transportation llrs/yr 1.75 Same Same
~

3.1.4 Plants Acres O Same Same
,

3.2 Chemical Discharge 3.2.1 Air Quality, Chemical 7. 145 (NO ) Same Samexto Ambient Air Ib/yr 73819 (NO ) Same Samex

3.2.2 Air Quality, Odor None Same Same
--

i

3.3 Radionuclides Dis- 3.3.1 Peopic, External Rem /yr 2x10-5 Scme Samecharged to Ambient Man-rem /yr 0.131 Same Same

- _ -. _ - _ _ _ _ __ - - _ - - - - _ _ _ - _ _ _ _ _ _ _ - _ _ .
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UNITS A B C D

-63.3 Radionuclides Dis ,3.3.2 People, Ingestion Rem /yr 5.2x10 3,,, 3,,,
charged to Ambient Man-rem /yr 1.2x10-3 3,,e 3,,,
Air (cont'd.) .

-53.3.3 Plants and Animals Rem /yr 8x10 3,,

3.4 Other Impacts on 3.4.1 Migratory Birds Minor Same Same
--

Air

4. Land

4.1 Pre-emption 4.1.1 Land, Amount Acres 0 Same Same
'

of Land

4.2 Plant Construction 4.2.1, People (amenities) # D Same Same-

and Operation
4.2.2 People (aeschetics) --

Major , Same Same

.h 4.2.3 Wildlife Acres 24 Same Same

4.2.4 Land, Flood Control None Same Same
--

24.3 Salts Discharged 4.3.1 People Ib/ft -4 ~4 -43.7x10from Cooling Towers per yr - 8.5x10 3.7x10

4.3.2 Plants and Animals Acres O Same Same

4.3.3 Property Resources $/yr 0 Same Same

4.4 Other Land Impacts None

4.5 Combined or Inter- None
active Effects

t
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*a ,

fj A B C D E F C !!

ALTERNATIVE COOLING SYSTEMS ND of HD SC CL HDB TSB BPB
-

n
i

-

.

INCREMENTAL CENERATING
* * * * '' *

COST Annualized (Million Dollars) Base 6.17 5.91 5.90 9.19 0 I0 0,10 o,og
IDST CAPACITY (nic ) Base (2],000) 4400 9100 u 250 400 0
INCREMENTAL ENVilMNMENTAL EFFECTS UNITS

Primary Impact Population or Resourco
A HectedNstural Surface Water

Body
7. Fish 4 2 4 4 4 4 4 4; 7, 1.1 Cooling t?ater Intakt: 1.1.1 Fish Year 5.3x10 1. tx 10 5.sxl0 5.Jx10 5.lmlo 5.3x10 5.Julo 5.1x10

'" S: rue:ere

1.2 ?. usa;e Throu:h the
Candencer and Rc:ention 1.2.1 Prinary lb/yr 380 920 18 0 18 0 18 0 180 180 380'

in Clased-Cycle Cooling Producers
Sys:c=s & Consrmers

1 Figh -6 -4 -6 -6 -6 -6 -6 -65 8"10 1.1x10 5.8510 5.3x10 5.tx10 5.3x10 5.3x10 5.3x101.2.2 Fish Year

1.3 Discharge Area and
Acres 0.70 1750 0.70 0.70 0.70 0.44 0.44 0.69,.: ar:21 Pluna 1.3.1 ..a:cr Quc11:y*.
Ac-It 2.25 16491 2.25 2.25 2.25 1.1b 1.18 ' 2.20l'hy s ic al |

1.3.2 oxycen | Acre,
-

o o o o 0 0 0 o.

it:- j i-

51;ity t,
__ ___ _ ;_.._ _ _ - - _ _ _ - - --

e

9

*
e

'
- - - - - - - - - - - -
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'

INITS A B C D E F .G | ii
- t

1.3.3 Aquatic Biota Ib/yr .034 27.7 .034 .0 34 .0 14 .017 .017 | .032

-1.3.4 Wildlife (including birds, Acres 0 0 0 0 0 0 0 0
aquatic and amphibious ciam-
mais, and reptiles)

1.3.5 Fish Higration Ib/yr 0 negligible 0 0 0 0 0 0

1,4 Chemical 1.4.1 . Water Quality, Chemical Ac-ft N.A.
' Effluents day

7.
-

1.4.2 Aquatic Biota Ib/yr h.A.
=__

l.4.3 Wildlife (including birds, Acres N.A.
aquatic and amphibious
masmals, and reptiles)

_.

1.4.4 People Days N.A.
Acres

.._ _

l.5 Rrdionuclides 1.5.1 Aquatic Organisms
,

Rem /yr N.A.
DischargtJ to

"' I 1.5.2 People, External Rem /yr N.A.
Man-rem /yr .

-, __

l.5.3 People, Ingestion Rem /yr N.A.
; Man rcm/yr

1.6 Consumptive 1.6.1 People Cal /yr 4.85xto' neglig ble 4.85x10' 4.85x10' 4.85x10' 4.91x10' 4.91x10' 4.88xt0'
Ure (evapora-
tive losses) 1.6.2 Property Cal /yr 4. H h l 0 n.gligible 4.85x10* 4.85x10' 4.85x10 4.91x10 4.91x109 4.88x10'

,

l.7 Oti:cr Ic pacts %ne

1.8 Co:abined or None i
_ _ _ _ _ _ _ _ _ _ _ _ . .. j

Interactive | |
Effects

|

, _;-__.-... -
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llNITS 'A B C D .' E F C u

2. C 14va te r
*

i ..
,

, 2.1 Rais14/ Lowering of 2.1.1 People Cal /yr 0 0 0 *0 0 0 0 0
'

M ,h, ; Crourtyater 1,evels
7 ,3- ..

<

' *
.

2.1.! $ Plants Acres 0 0 0 0 0 0 0 0..

2.2' Chemical Contakina- 2.2.1 People Cal /yr N .A.
3 tion of Ground-
~ """*' 2.2.2 Plants Acres N.A. -'

*

.

[ 2.3 Radionur'lida Con- 2.3.1 People Rem /yr it. A.
'

*' tamination of Man-ree/yr "* . Groundwater -- -
,

2.3.2 Plants and Animals Rem /yr N.A., , ,

~ 2.4 Other impacts on _.

Groundwater
1s 3. Air

'3.1 Fcgging'e. Icing 3.1.1 Cround Transportation Hrs /yr 1.75 0 HoJerate Heavy Heavy Moderate 1.75 Minor
" (caused by evap-
+ cration and drift)

_ _ , _ . _ _

3.1.2 Air Transportation Itre/yr <1 0 0 0 0 <1 <1 y, !'< .

, 3.1.3 Water Transportatioa Hrs /yr 1.75 0 Moderate Ileavy I!eavy Hoderate 1.75 Minor
_

i 3.1.4 Plants Acres 0 0 Moderate Heavy Heavy Moderate 0 0
N

?.2 Chemical Discharge 3.2.1 Air Quality, Chemical 7.3 3,g,
to M.b10nt Air Ib/yr.

3.2.2 Air Quality, Odor' 'i A .--

,

3.3 Radionuclides Dis- 3.3.1 People, External Rem /yr 3,A,
charged to Acabient Han-res/yr

n -,..
,

8

*w
g

. >

t

F

o
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_ _ . . . _ __ _ _ __ _ _ _ . _ .

.

. .-

,

.

UNITS A B C D E F G f ?

3.3 Radionuclides Dis- 3.3.2 People, Ingestion Rem /yr N .A.
.

charged to Ambient Man rem /yr -

. Air (cont'd.) .

3.3.3 Plants and Animals Rem /yr N.A.

3.4 Other impacts on 3.4.1 Migratory Birds Minor O Minor 0 0 Minor Minor Minor
--

Air
_ , . . . _ _ _ _ _ _ _ _

4. tand

4.1 Pre-emption 4.1.1 Land Amount Acres 0 0 0 0 1360 0- 0 0cf Land

4.2 Plant Construction 4.2.1 People (amenttics) # .0 - 0 0 0 0 0 0 g 0(.nd Operation
-

I
'

4.2.2 People (aesthetics) -- Maior Minor itMerete Minor Minor Major Major Ma jor

4.2.3 Wildlife Acres 24 >24 24 24 24 24 24 24

3 4.2.4 1.and Flood Control -- 0 0 0 0 0 0 0

4.3 Salts Discharged 4.3.1 People Ib/ft 5.7x10'' O 9x10'' O.06 0 3.9x10' 8.5ml0' 3.7:10''
from Cooling Towers per yr

.

4.3.2 Plants and Animals Acres 0 0 0 40 0 0 0 0

4.3.3 Property Resources $/yr 0 0 0 Sitght 0 0 0 0

'. 4 Other Lcnd Impacts None [
_ . _ _ __ ___. .-

4.5 Combined or Inter- None
active Effects -

a

1
t-

I ;

:

.

,
* . - . . . ~ . . . . .

e

.



__ .-- _ ~ __ - - _.

-
. ,

.

.

.

A B C D

ALTERNATIVE RADWASTE SYSTEMS Present
Design

.

ENCREMENTAL CENERATING |

COST Annualized Base

IGSIJAEAC1H_fKWe) nase
.

INCREMENTAL ENVIRONMENTAL. EFFECTS T
UNITS '

.. _ _ _ _ _ _
_ -

Primary Iupact Population or Re'sourco
'

!

Natural Surface Water "" #
.

Body
'7. Fish

g 1.1 Cooling Water Intakd 1.1.1 Fish Year
ij Structurc

' 1.2 Passage Through the '

-

Condencer and Rctention 1.2.1 Primary lb/yr'

in Closed-Cycle Cooling Producers
Sycte=s & Consumers

*/. Fi sh *
.

1.2.2 Fish Yeat .

1.3 Discharge Area and

#[Therr.al Plu=c 1.3.1 Water Quality, fPhysical.

.

. 1.3.2 Oxygen Acres
Availa-
bility

.

_ . _ _ _



_ _ _ - . _ _ _ _ _ - _ _ -.
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UNITS A B C D
,

1.3.3 Aquatic Biota lb/yr
._

1.3.4 Wildlife (including birds, Acres
aquatic and amphibious mam-
mais, and reptiles)

. .

1.3.5 Fish, Higration Ib/yr
.

1.4 Chemical 1.4.1 Water Quality, Chemical AC-ft-
Effluents day

7.

1.4.2 Aquatic Biota lb/yr

1.4.3 Wildlife (including birds, Acres
aquatic and amphibious

{ mammals, and reptiles)

1.4.4 People Days
Acres -

1.5 Radionuclides 1.5.1 Aquatic Organisms Rem /yr 2.4x10-4
Discharged to
Water Body 2.1x10-6

,

1.5.2 People, External Rem /yr
Man-rem /yr 0.14

,

1.5.3 People, Ingestion Rem /yr 1.5x10-Il
Man-rem /yr 2.2x10-6

1.6 Consumptive 1.6.1 People Cal /yr
Use (evapora-
tive losses) 1.6.2 Property Gal /yr

1.7 Other Impacts !4one

1.8 Combined or Nonc
Interactive

_ _ _ _

Effects

__ _ _ _ _ _ _ _ _ _ _ - _ .- _ __ - _- -- -- -
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UNITS A B C D
,

2. Groundwater

2.1 Raising / Lowering of 2.1.1 People Gal /yr
Groundwater Levels

2.1.2 Plants Acres
- ____

2.2 Chemical Contamina- 2.2.1 People Gal /yr
tion of Ground-
"" * # ~

2.2.2 Plants * Acres -

'

2.3 Radionuclide Con- 2.3.1 People Rem /yr *0
tamination of Han rem /yr
Groundwater -

2.3.2 Plants and Animals 0 *

2.4 Other Impacts on
,

Groundwater
,

,h{ 3. Air
*

|3.1 Fogging & Icing 3.1.1 Ground Transportation lirs/yr *

(caused by evap-
oration and drift) 3.1.2 Air Transportation llrs/yr

.

3.1.3 Water Transportation lirs/yr
.

.

3.1.4 Plants Acres

3.2 Chemical Discharge 3.2.1 Air Quality, Chemical %
to Ambient Air Ib/yr

3.2.2 Air Quality, Odor --

3.3 Radionuclides Dis- 3.3.1 People, External Rem /yr 2x10-5
charged to Ambient Man-rem /yr 0.131

|

|
__ __-
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UNITS A B C D

'
3.3 Radionuclides Dis- 3.3.2 People, Ingestion Rem /yr 5.2x10-6

charged to Ambient Nhn. rem /yr 1.2x10-3
Air (cont'd.) .

3.3.3 Plants and Animals Rem /yr 8x10-5
-

i

3.4 other Impacts on 3.4.1 M!sratory Birds --

Air

4. Land

4.1 Pre-emption 4.1.1 Land, Amount Acres
,

of Land

4.2 Plant Construction 4.2.1, People (amenities) # .
-

and Operation
4.2.2 Peopic (aesthetics) --

,

4.2.3 Wildlife Acres *

U
* 4.2.4 Land, Flood Control --

.

4.3 Salts Discharged 4.3.1 People Ib/ft -

from Cooling Towers per yr

4.3.2 Plants and Animals Acres .

4.3.3 Property Resources $/yr .

4.4 Other Land Tmpacts None

'4.5 Combined or Inter- None
active Effects

l
|

|

2

|
i
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Present
ALTERNATIVE CHEMICAL EFFLUENT SYSTEMS System

.

'
ENCREMENTAL CENERATING

COST Annualized Base -

LOJT_CAPAC1'IY_fKHe) Base

TNCREMENTAI; ENVIRONMENTAL-EFFECTS UNITS .
-

_ _ _.-. ___ __ _ _ _

Primary Impact Population or Re'sourco
__

* ""U" *Natural Surface Water
Body -

7. Fishg
, ,

tg 1.1 Cooling Water Intako 1.1.1 Fish Year
S: ucture .

1.2 Passage Through the
. ..

Coadenser and Rctention 1.2.1 Primary lb/yr'

in Closed-Oycle Cooling Producers
Syc:c=s . & Consumers - .,

'

. 7. Fish .

, 1.2.2 Fish Yeat

1.3 Discharge Arca and
AcresThermal Plu=c 1.3.1 Water Quality'
Ac-ft

Physical.

1.3.2 Oxygca Acres
Availa-
bility

.

-- -- - - - ~ _. .--- - . .._ - .- - -- . _ - - - _ _ .
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UNITS A B C D
,

1.3.3 Aquatic Biota Ib/yr
-

1.3.4 Wildlife (including birds, Acres
aquatic and amphibious mam-
mals, and reptiles)

1.3.5 Fish, Migration Ib/yr

Ac-ft 01.4 Chemical 1.4.1 Water Quality, Chemical
Ef fluen ts day 0

%

1.4.2 Aquatic Biota Ib/yr 0

1.4.3 Wildlife (including birds, Acres O

P aquatic and amphibious
I$ mammals, and reptiles)

1.4.4 People Days O

Acres 0

1.5 Radionuclides 1.5.1, Aquatic Organisms Rem /yr
Discharged to
ater Body 1.5.2 People, External Rem /yr

Han-rem /yr

. 5.3 People, Ingestion Rem /yr
Man-rem /yr

1.6 Consumptive 1.6.1 People Cal /yr
Use (evapora-
tive losses) 1.6.2 Property Cal /yr

1.7 Other Impacts None

1.8 Combined or None
Interactive
Effects

_ _ _ _ - _ _ _ _ _ _ _ _ _ _ - - _ _ _ -- . . -__-____
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UNITS A B C D

2. Groundwater

2.1 Raising / Lowering of 2.1.1 People Gal /yr
Groundwater Levels

2.1.2 Plants Acres

2.2 Chcmical Contcuina- 2.2.1 People Cal /yr 0
tion of Ground-
""'"# ~

2.2.2 Plants Acres 0

2.3 Radionuclide Con- 2.3.1 People Rem /yr
*

-

tcr.ination of Man rem /yrGroundwater
2.3.2 Plants and Animals *

2.4 Other Impacts on '

s Groundwaterw
S 3. Air

3.1 Fogging & Icing 3.1.1 Cround Transportation !!rs/yr -

(caused by evap-
oration and drift) 3.1.2 Air Transportation lirs/yr

3.1.3 Uatar Transportation lirs/yr

3.1.4 Plants Acres

3.2 Chemical Discharge 3.2.1 Air Quality, Chemical 7. 145 (NO )x
to Ambient Air Ib/yr 73819 (NO )

3.2.2 Air Quality, Odor -- None

3.3 Radionuclides Dis- 3.3.1 People, External Rem /yr
charged to Ambient Man-rein /yr

..

-
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- A B C D

ALTERNATIVE INTAKE SYSTEMS Present Vertical Vertical
Sys tera Intake Intake

,

1.5 fps 0.5 fps
3,

- !

ENCREMENTAL CENERATING * *
_

COST Annualized (Million Dollars) Base 0.02 0.04

LOSLCAPACITY_{tG!c) name 0
INCREMENTAL ENVIRONMENTAL. EFFECTS

_ 0

UNITS -

Primary Irapact Population or Re'sourcc
._

^ "" "Natural Surface Water '

' Body -

7. Fish -4 -4 -4g 1.1 Cooling flater Intakd 1.1.1 Fish Year
- - 5.3x10 <5.3x10 <5.3x10

* Structure

1.2 Passage Through the
. .,

Condcacer and Rctention 1.2.1 Primary lb/yr'

in. Closed-Cyc1c Cooling Producers
Systc=s & Consumers -

7., Fish.
.

, 1.2.2 Fish Yeat

1.3 Discharge Area and
AcresTherr.a1 Plur.c 1.3.1 Water Quality,
Ac-ftPhysical

1.3.2 0:<ygen Acres.

Availa-
bility
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Docket No. 50-346 NOV 5 O

APPENDIX A

The Toledo Edison Company
ATTN: Mr. Glenn J. Sampson

Vice President, Power
420 Madison Avenue .

Toledo, Ohio 43601

Gentlemen:

This supplements my recent letters to you transmitting
comments furnished by various Federal agencies on your
environmental report for the Davis-Besse Nuclear Power
Station.

A copy of the comments submitted by the Federal Power
Commission is enclosed for your information.

Sincerely yours,
, ,

//
'

. ')',
-

|'

.

* * / '7A~ ~ ' f .nt.us a *t. . ,

g Peter A. Morris, Director
7W Division of Reactor Licensing

Enclosure:
FPC ler dtd 11/3/70

] w/ comments
;

cc w/ enclosure:
Leslie Henry, Esquire
Fuller, Seney, Henry & Hodge

Donald H. Hauser, Esquire
'

The Cleveland Electric Illuminating Co.

George F. Trowbridge, Esquire
Shaw, Pittman, Potts, Troubridge & Madden

.
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.., ....._<......,s...4.. s.s . . . .

s.,. . ,.......o.s. ... . . . , .
. . . . . . .

4, .

1

; ROV 3 1970
. . .

Fr. Haro*.o ~.. ?rico
Director et 2csulscion
1*, . S . .'.. . .;ic Ino r;y Co. :is s ions

W shin; ten, 3. C. 20545
,

Dea r ).r. - ?. ice :

*2his is in reply :o your ic:ter of Augus: IS,1970, rques:it.;.

co: :an:s c2 the ?cdcrc.1 Pc'. tor Co==issic . on the envico.. an:a1 impac:
c :he 3:vis-Basc nue"acr acteer plcn ..

.

A . ... . . o t. n. . . . .. o .co. ... -. s, .a . . .. v o , s . . . . . . ., . c . , . . . .. ..y .ve. .. e . . .. .. owes .. . o . ..o.. . . . . .

* icer.si..; ,'erisdicc.on over :horr.c.1 pcti.: ;,c.n:s cons: roc:cd by*

.

eloc:ric uci"1 ics, the Csn.;ission docs hcve a real cnd continuin;.

in:ce:s: in ;he titaly cens ruc .cn of genera:in; and ::ansmission
faci".i:ies to mect grottin; clec;;;ic loads and the impac: of the
fari~.ities .pon the ec.virencen: in ca::ces rela:ing to cir pollu: ion,
wcter qua"1:y, and o:her factors..

*
I

q Our conser.:s.on par:inen: f:ctors reiz:cd to the proposed -

environnan:ci s:s:enen: on the Lc.vis-',asso c.uclear power plcn:.

are enclosed.

Sincercly,
i

,/ / ! .

A
,

., ,. f v.s ,'# , b . .,' j';< .'= '~ ***"

,! ohn N. NassihasJ
Chairman -

Encicsure
Co==ents on the ..'C
-. . v . . . e . . , S . . . . e. . . . .s... . . < . . .. .%.....

1
,

' ~ ,

p.s,'. ., .s,
s.

, . ., .
- - s.* 3 _

.. . " * ' s:in.: Tsc;;./s Ch:.c.. :.s .
:. . avi::ir..: f.,- Tomorrow's Coat."'. . . . .g ..

s :. . ~ q.~.

'' %' I%.-

. . . . . s. . . .L .e . 1 n . . .N . .. . . . ., y b ,[ s,/4 a.ss. ... .
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Federal Power Commission -

Comments Relative to the Environment Statement
on the Davis-Besse Nuclear Powet Station
to be Jointly Owned by the Toledo Edison

Company and the Cleveland Electric
Illuminating Company

Cencral

The comments herewith are directed: to the relationship of the
electrical capacity of this unit to the prospective power supply and
demand situation of the system and region involved; to'the fuel
supply situation related to the type of plant and its environmental
effects; and to comment on alternative means of meeting the power
supply need for which this unit is proposed. It is understood that
other agencier will review and comment upon those aspects of the
project which involve its effects on air and water quality and other
environmental factors.

The Need for Power

The Davis-Besse nuclear power station is being planned as a
jointly owned facility 52.5 percent of whose output will be owned by
the Toledo Edison Company and 47.5 percent by the Cleveland Electric
Illuminating Company. Both companies are members of the Central
Area Power Coordinating Group (CAPCO). This group is an operating,

i pool composed of the applicants, Duquesne I.ight Company and the Ohio
Edison Company, and is one of 11 operating pools which are participating
in the East Central Area Reliability Coordination Agreement (ECAR).
The 26 companies of ECAR operate utility systems whose combined service
areas cover 192,000 square miles and extend from the southern border

. of Kentucky to the Northern Peninsula of Michigan and from western
Maryland to the eastern border of Illinois.

In order to judge the need for the Davis-Besse nuclear station,
it is nicessary to examine the load-supply situation as it is
expected to exist during the summer of 1975, which will be the first
critical peaking period following the scheduled in-service date of
the station, which is December 1974.

|

l
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'The following table summarizcs the anticipated summer-1975 load-
[ supply situations of the systems of each of the applicants, the immediate

operating pool of which .he applicants are members, and the regional
consortium of systems wh ch the applicants are committed to support:

Cleveland
Toledo Electric
Edison Illuminating
Company Company CAPCO ECAR

Dependable Capacity, MJ

With Davis-Besse 1,492 4,049 13,640 77,573
Without Davis-Besse 1,034 3,635 12,769 76,701

Peak Load, MW, Summer 1975 1,449 3,502 11,502 62,347

Reserve Margin, MJ

With Davis-Besse 'O 547 2,139 15,226
Without Davis-Besse 0 133 1,267 14,354

Reserve Margin, Percent

With Davis-Besse 0 15.6 18.6 24.4.

Without Davis-Besse 0 3.8 11.0 23.0

In evaluating the reserve margin situation on the systems of the
Toledo Edison Company and the Cleveland Electric Illuminating Company,
it should be noted that th,ese systems are members of the CAPCO operating
pool and that their operations and energy requirements are to be
coordinated under the pool agreement. Normally each member of an
operating pool is responsible for a proportional share of the pool's
total reserve requirement. When the dependable capacity of any pool
member is insufficient to meet its share of this requirement, the situation
is corrected by the purchase of firm capacity from other systems. Thus,
the unsatisfactory reserve margins shown in the table for both the Toledo

-

Edison Co.apany and the Cleveland Electric Illuminating Company have
economic but no reliability significance for the systems involved
during the summer of 1975.

.

The Davis-Besse nuclear power station is being planned as a facility
whose output will contribute to the general resources of the operating
pool. It is significant, therefore, that during the summer peaking
season of 1975 the reserve margin of CAPCO, excluding the capacity of
the Davis-Besse station is expected to be 1,267 megawatts or only
11 percent of an anticipated pool peak load of 11,502 megawatts. If it
is assumed that the in-service date of the plant is met, the reservo
margin of the pool will increase to 2,139 megawatts, which is equal to
18.6 percent of the anticipated peak load.

t
,
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In general, we feel that for an operating pool of the size of
.CAPCO the reserve margin should be about 20 percent. There is no

/- question, therefore, that on the basis of anticipated pool require-
ments, the capacity of the Davis-Besse nuclear power station will be
needed by the summer of 1975.

As a matter of interest, we have included data pertaining to the
anticipated summer-1975 load-supply situation of ECAR. The margins,
with and without the Davis-Besse plant, are expected to be at an
acceptable level, but this level is not rega'rded as sufficiently high
to obviate the need of the proposed plant. Several considerations
support this judgment. The most important of these is the operating
philos 3phy, widely accepted in the utility industry, which holds that
primary responsibility for serving electric loads belongs to the
utility or operating pool in whose service area the loads occur.
The primary function of regional intercies, internal and external,
according to that philosophy is assigned to the accommodation of im-
balances,between supply and loads, which are an unavoidable charac-
teristic of utility system operations.

Furthermore, the reserve margin determination for ECAR as shown
in the table obscures the location of these reserves with respect to
the service areas of CAPCO. While this reserve margin may . appear to
be satisfactory on an area-wide basis and while the ECAR area is
served by a highly advanced network of transmission lines, there
remains a serious question whether enough of this reserve capacity
could be made available in the CAPCO service area on a firm and

*

*

continuing basis to warrant a delay in the construction of the Davis-.f
\

Besse nuclear power station. Two other factors mitigate against
such a delay. These are the current trends to construction of larger
and larger units in the interest of economies of scale and the poor
record of availability of such units during the first few years of
initial operation. Under these circumstances, we feel it would be
imprudent for the managements of the Toledo Edison Company and the
Clevelands Electric Illuminating Company to rely on distant and widely
scattered generating ca'pacity, even if these were available to them. -
to supply the critical power needs of their service areas during the

.
summer of 1975. '

The Fuels Sicurtion

The ECAR service area is deficient in both oil ar.J eatural gas
but is abundantly endowed with bituminous coal resources. Practically

,

all the electric power generated in the ECAR area is coal based.
Most of the major plants are capable of burning some oil, but in recent
years, oil has not been able to compete economically with the area's
most available fuel.

s

.
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The supply and demand of power generation fuciswere greatly
/ affected by the need to meet more restrictive air quality standards

through use of fucis of lower sulfur content. In Cleveland, Ohio, as
of October 15, 1969, the sulfur content of fuels burned in new plants
was limited to one percent for coal and two percent for oil. On
December 31, 1971, fuels burned in existing plants will be restricted
to 2.0 percent for both coal and oil. In Toledo, Ohio, a sulfur
limitation will become effective on January 1, 1971. This will restrict
the sulfur content of coal burned to an average of 2.7 porcent in any
one month, and a firm 1.0 percent for oil, with the one exceptio.n that
oil produced and consumed on the premises can have a sulfur content as
high as 1.5 percent.

Throughout the entire ECAR service area, even where local public
concern has not yet been translated into effective restrictive regulation
on sulfur content of utility fuels, Federal legislation such as the
Air Quality Act of 1967 and the National Environmental Policy Act of
1969, has set the stage for possible future restrictions. Since the
service life of a major electric generation station is .in the range,

of 30 to 35 years, these prospective changes in future fuel use of
of a proposed statiun must be factored in at the planning stage as one
of the critical design criteria.

In addition to the environmental complications, the ECAR companies
are being seriously affected-by the immediate situation which is
developing in the utility coal markets. This situation appears to
result from increasing exports of coal to Japan, a shortage of rail-..

( road coal cars, recent strict mine safety legislation, and a general
reluctance on the part of the coal industry to invest in new mines
prior to long-term committment of the output to specific customers.
These factors are not only affecting the short term supply of coal
but also appear to contribute to upward longer term pressures on
the price of coal at the mine, thus affecting the competitive position
of these fuels in favor of nuclear generation.

To meet existing and future sulfur oxides regulations, the
Cleveland Electric I11uninating Company on May 13, 1970, submitted
a request to the Oil Import Appeal Board for a permit to import one
million barrels of low-sulfur residual fuel cil during the period
April 1, 1971 to March 31,1972 and 2.5 million barrels annually
thereafter. Action on the request is still pending.

The prospect for substituting natural gas tor nrclear power
generation is not encouraging. Of the one billion Mcf of natural
gas used annually in the State of Ohio, less than 18 million Mcf in
1969 was used for the generation of electric power by electric

.
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f utilities presumably because of the high cost relative to other
utility fuels. If s natural gas-fired plant were to be proposed in
lieu of the Davis-Besse nuclear plant an additional annual supply
of 65 million Mcf of natural gas would have to be assured. While the
State of Ohio is a natural gas producing state and while natural gas
is extensively used in Ohio for residential, commercial and industrial
purposes, the bulk of the natural gas consumed depends on long distance
pipelines extending to gas fields principally in Texas and Louisiana.
These pipelines do not presently have the capacity to bring in the
additional 65 million Mef annually which would be required by a'
natural gas-fired substitute for the proposed nuclear plant. In most
parts of t,he State of Ohio, no new natural gas consuming equipment
equivalent to 30 megawatts or larger can be attached to existing gas
lines.

According to the Toledo Edison Company, a series of economic
studies has shown that the cost of power and energy from a plant of
the size of the Davis-Besse nuclear p'lant and at its proposed site,
favor the use of nuclear fuels. The present and future trends in
the utility fuels market and public pressure for air quality improvement
make it unlikely that a. fossil-fuel plant as a substitute for the
proposed nuclear plant could be justified by the applicants or found
acceptable by local jurisdictions responsible for air quality.

Power Imports
7
i

The 1975 summer reserve ma'rgin situation as it is expected to
develop in the various operating pools which surround the ECAR service
area in a counter-clockwise direction are shown in the following table:

Reserve Margin during
Summer, 1975

Megawatts Percent

New England 5,525 35.2New York Pool 8,096 34.2
Mid-Atlantic Area Group 10,108 25.9Virginia-Carolina Group 5,624 20.2
Teanessee Valley Authority 5,079 24.2Illinois-Missouri Pool 1,799 16.7
Commonwealth Edison Comp ny 1,853 12.7
Wisconsin-Upper Michigan Systems 1,261 20.4

,
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These estimates were reported to the Federal Power Commission,

on September 1,1970, by the Northeast Power Coordinating Council,
'

the Mid-Atlantic Area Coordination Group, the Southeastern Electric
Reliability Council and the Mid-America Interpool Network Organization
in accordance with FPC Order No. 383-2 which calls for annual reporting
of detailed system planning information for a period extending 10 years
into the future.

During the summer peaking season of 1975, the reserve margin of
the New England's systems and that of the New York Pool are expected
to be substantially higher than the roughly 20 percent reserve which
the Federal Power Commission normally considers as satisfactory. These,
reserves, however, are far too distant from the CAPCO service area to
offer, a sound alternative for any electric generating capacity, fossil
or nuclear, sited within the service area of CAPCO. The reasons dis-
cussed in the section for the need for power which argue against the
reliance of CAPCO's systems on the reserves of ECAR's systems, speak
out even.more cogently against any consideration of Iirm power imports
from outside the ECAR service area.

~ While the Federal Power Commission is in favor of interconnections
and the coordination of systems in adjacent regions as a sound practice
in gaining the advantages of economies of scale and providing the
inter-system means for emergency support, it does not overlook the
penalty in terms of r$11abili,ty of supply which is imposed on utility
operations when sites af generation are selected a't long distances
from major service areas. In general, the Commission feels that the

7

CAPCO's systems stand to gain an important advantage by planning thei

Davis-Be;se nuclear power plant within the pool's service area rather
than seeking to rely either on ECAR resources or those beyond.

Hydro Power Alternative

A hydroelectric installation as a substitute for the Davis-Besse
nuclear power station does not appear to be feasible because of the
lack of sites within economic transmission distance of the CAPCO
service area which have a hydroelectric capacity potential comparable
to the capacity of the proposed plant. Some pumped storage hydro-
electric sites are available, but a pumped storage installation is
useful only for peaking capacity. Pumped storage plants cannot serve
as substitutes for base-load plants. The Davis-Besse nuclear plant
is intended to serve a base-load function.

.
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BASE ALTERNATIVE A - PRESETTP DESIGN
f

Closed Cooling System with a Single Natural Draft Cooling Tower

Alternative A is the condenser cooling water system as it is pres-

ently designed. It is a clesed syste= with one Counter Flow Natural

Draft Cooling Tcver. Water flow through the cooling tower is 480,000 GPM

and the cooling range of the tcwer is 26 F corresponding to 26CF temperature

rise across the main turbine condenser.

The water intake for make-up to the cooling water system consists of

an open canal over the land portion and the lake portion will be a sub-

merged pipe. The pipe will extend out into the lake for a distance about

3,000 feet from the shoreline. to a water depth of 11 feet.

Cooling Tower blowdown flow will be piped to a mix'ing basin where

it will combine with other mixed effluents. The mixing basin will be

/ elevated so that the combined effluent from the basin will flow by Eravity

through a submerged discharge pipe that will follow the intake canal to
J

the shoreline where it will turn eastward and extend for a distance of

approximately 1300 feet to a water depth of about 6 feet.

The maximum quantity of heat added to Lake Erie with this alter-

native is 138 x 106 g jgy,

-
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BASE ALTERNATIVE B

r
'

Open Cooling System with Once-Through Cooling Water Flow

This cooling water system alternative consists of two open canals

approximately 200 feet vide through which the entire condenser cooling water
i

system flow is conveyed from the lake to the condenser and returned to the

lake.

'

Cooling water flow rate is normally greater and the temperature

rise across the condenser is normally lower for this type system than is

the case with the closed type system.

The flo< and temperature rise conditions originally, selected for.

the Davis-Besse Station, using the open system, were 685,000 gpm and 18 F.

The total heat added to Iake Erie would amount to 6 x 109 BTU /Hr.inthis
case.
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BASE ALTERNATIVE C,

.

Closed Cooling System with a 32 - Cell Mechanical Draft Cooling Tower.

This Alternative is a closed system similar to the present design

described in Base Alternative A except that a mechanical draft cooling

tower has been substituted in place of the Natural Draft Tower.

The natural draft cooling tower would be dismantled down to

the basin and supply piping as it now exists would be extended through

elbow connections to the mechanical draft tower in the vicinity of the

present natural draft tower. The collecting tower basin under the

mechanical draft tower would be connected by an open canal to the re=aining

basin of the natural draft tower.

The tower foundation and basin under the mechanical draft tower

would be elevated so that the cooling water would flow by gravity through
( the open canal to the circulating water pumps.

.

The mechanical draft tower consists of 32 cells arranged in two

rows of 16 with each cell containing a 28 foot diameter induced draft fan.

The tower di:nensions are 1050 feet long and 250 feet wide. Fan
,

horsepowcr is 5520 H.P.

(

B-5

1



.

7 5 h-g.jS*', 5,k2 4 w
'

|s
.

. . j,1 ? M&-
-

/ . s .<
., a a ? o .e1R. .o

'.
. .~

* ,gg 'e a
, -m -_.-

- g *.* ,.. ? : ya*" w g

f . . 6.f~? '
,.

* w -

5oega .j
o t 'a - J 5 " :;; '-|u:

#o 1'

48. -- * . - l y5S g '

i *
x '** 7.f' o 1-.

' = o
A

b 'o* C] $u\ ..

* *F)?.*- $ < 3g, S- . ,* e
< =gif' -

,
.. '2 aes o !. o'' ( )*

ev ' - ax

j\ |, g9.T
. '9- i I oo m- 3x oe s ",- $

,

' '

p#f. .- ,

,-
"S\ It e 'o .

i- '** * m

f '
6',0

.
,'s 885 5 Le-*

N : p 0' 4
.}

,

4 % *.' 9,e. -*.'
\ E85

,
,

Nn-
)

.

* <

3,l3 9 !
.

s ,, 9 - .

.*, ,-, ,
i

i ix s- '

x ..
%.

g
\', 4 '

b \'j- J, tJ. \ l
s g .- -

4:e. _ 4 ,
.

- ,. s ,
s 4, y.,p t -

4 -
'', si , j;y|e#.-

.

\'

e ,

\;, y
.

j i
, ,

,
s %,

I
a, g !\% a. === J.. ' .i /

', ?\g :,' s

: i, ,

J| !
'

4 . ,,
l. s

f,,' . 15 I*, 3Ia!. J (% W

h' \
"i

7 a / ._a ,

r

. / \ , z ,3 j\ 'E t ' ' . . . - a
'-'

- | pt,. .
< ,i 1

-

f
, , , ,

j f,

t - ..
4 0 '.

-.-,at e \( M', /

pUY E =j
w

5_.T.*%($n.I
,

5
-

c2: ii 5' ;
.,

; I'
i

p%rl$g?"$.)'
' '

i-

%e,*
,

1 'l i g~ . . - - - - - - ',
._,.

' ,
'

. - ' _ . . . .
-

\-w %_.

e .;. % )
*

\ ... . . - p-
/. '

* ,*o* m

n ig \ L~w,.o
---

(i
' .

3| tl
s

I
b. .

*
i i ao d

*h a

'

h|
i.....a

1
E

t
-

w Q
i u o o .0 . e n

3

(e'se( n..m. -

|
-

9.

3-6
| l
<
{

-- -- . . _ _ .



.

BASE ALTERNATIVE D

Closed Cooling System With 152
Spray Modules In Open Cooling Water Canal

This alternative is a closed system similar to the Alternatives

A & C except that the natural draft cooling tower has been dis =antled down

to the basin and a closed ended canal approxi=ately 200 feet vide and 6,100

feet long has been substituted in its place.

To remove the heat by evaporative cooling, 152 povered spray modules

would be installed in the open canal in 38 groups of four across the width of

the canal. Each of the 152 modules vculd spray 10,000 gpm giving a total

pumping rate of 1,520,000 gpm a=ounting to 215% recirculation of the total

k80,000 gpm cooling water flow. .

The existing cooling tower basin, after the natural draft cooling

tower is removed, would be used as a collecting point for the cooled water

(
return flow to the existing circulating water pu=ps. The elevation of this

basin is relatively high and the elevation of the loop cooling water canal is,
.

of necessity, lov in' elevation.

For this reason, low head pumps must be installed to raise the return

water high enough to fill the tcwer basin. The existing pipes would be extended

to supply the var =ed water to this loop system.

Pump horsepower required fcr the spray modules in this alter-

native is 11,h00.

\.
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BASE ALTERNATIVE E

Closed Cooling System With
1.360-Acre Cooling Pond

This system is a closed system sized and arranged to cool all of

the condenser cooling water by evaporation without any high-pressure sprays

or draft-inducing equipment.

Acreage required for this type of cooling amounts to 1.5 acres per

megawatt giving a total of 1,360 acres.

The dimensions of this pond, or cooling lake, are 13,000 feet long

by 5,300 feet vide. Elevation of we existing cooling tower basin and the

elevation of water in.the cooling pond are such that lov head pu=ps must be

provided to raise the water from pond level up to cooling to ur basin level.

The cost of land alone for this alternative is nearly $7,000,000.

(
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SUBSYSTEM ALTERNATIVE F

Present Cooling System With

A h-Cell Mechanical Draft
Cooling Tover To Cool Blevdown

.

This subsystem utilizes the present system with one natural draft

cooling tower, and a supplemental mechanical draft cooling tower added to the

blevdown system from the main cooling tower. With the present design, diluted
0water flow to Lake Erie vill be a maximum of 20 F above Lake Erie temperature

when discharged. With the installation of this ecoling tower on the blevdown,

the maximum temperature could be reduced to 10 F above the lake temperature.0

This cooling tower would consist of 4 cells, each with an 18-foot

diameter fan. Overall dimensions vould be 50 feet by approximately 250 feet..

The foundation of this tower would be elevated so that water from the cooling

tower basin would flow to the mixing basin by gravity and additional pu=ps

( vould not be required.
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SUBSYSTEM ALTERNATIVE G

Present Cooling Syste= With
6 Soray Modules to Cool Blowdown

This alternative is si=ilar to Alternative F except that a small

elevated pond is constructed and 6 spray modules are installed to cool tower

blevdown.

No additional pumps vould be required for this alternative. The

cooling pond di=ensions vould be 300 feet long and 150 feet vide.

Blowdown from the =ain cooling tower would enter the pond at one

end and after being sprayed by the powered spray =odules, it leaves the pond

at the far end. With the use of this s=all spray pond, the diluted blowdown

temperature could be reduced to 10 F above Lake Erie temperature to give the

same performance as can be attained with the h-cell cooling tower of Subalter-

natin F.
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SUBSYSTEM ALTERNATIVE H-

Present Cooling Syste= With LO-Acre
Cooling Pond To Cool Blovdown

,

.

This subsystem is somewhat si=11ar to Alternative G except that the

very small pond in Alternative G has been increased in si::e so that a part of

the total heat in the blevdown can be dissipated to the atmosphere by evapora-

tive cooling without the requirement of the sprays.

The existing borrow pits on the site have a total surface area of

more than h0 acres and this alternative includes the necessary interconnecting

pipes and canals to per=it the blevdown water to flow through all of these

borrow pits in series. The efficiency of these cooling ponds without spraying

is not as high as it would be with sprays, but a substantial part of the heat

in the blevdown is removed.
.
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TABl.E 8-1

ALTERNATIVE COOLING SYSTEMS

EVAI,UATION OF COSTS AND CAPACITY IDSSES

All Dollar Figures Are As Is Open System Alternate Closed System As Ts-Supp. Coolina With'Daliers X 1000 a B C D E F C H
*

Mst. Draft Once-throuah Mech. Dr. SDrav Mod. Ble Pond Nech. Dr. S0 ray Hod Small FondSpent for cooling twr. as of 6/1/72 $ 3,973 $ 3,973 $ 3,973 $ 3,973 $ 3,973 $ 3,973 $ 3,973 $ 3,973.

Cost to complete or remove 4,863 2,000 2,000 2,000 2,000 4,863 4,863 4,863
Nech. cooling tower, found & equip. 5,940--, -- 340 -- --

*-- --

Cire. water conduits, canals, & valves 6.218 2,500 6,218 6,218 6,218 6,218 6,218 6,218Pipe connections & valves to existing pipe
' --

560 560 560 560
--

-- -- --

Circ. water conduit & canal extensions 4,000 1,200 1,800 4,200 120 120' 2 f,5Additional pumphruse & pumps
Spray modules incl. labor to install

-- 750 750
-- --

100-- --

3,500-- -- -- 250-- -- --

Electrical 140
'

140 950 1,670 340 197 227 160

Purchase land for pond -- -- -- -- 6,800 -- -- --
.

Dikes, Fill, or Excavation (F)420 (D)350 (D6E)1,980 (F)40 (F&D)60 (D62)100
-- --

Rock excav. & Berms 6,206 -- -- -- -- -- --
--

to
[, Earth excav. & Berms --

.g 2,215 '-- -- -. -- -- --N
Intake & discharge structures 757 2,055 757 757 757 757 757 757

Dewatering 1,600 2,000 1,600 1,600 1,600 1,600 1,600 1.600
condenser 3,869 3,869 3,869 3,869 3,869 3,869 3,860 3.869
Screens, racks, pumps, chlorination 470 992 470 470 470 470 470 470

cire. water pumps & drives 1,255 1,255 1,255 1,255 1,255 1,255 1,255 1,255Intake canal 508 508 508 508 508 508 508 508Makeup pumps, piping & valves 920 300 920 920 920 920 920 920
Total Direct Cost $24,573 $32,573 $30,640 $30,200 $36,200 $15,130 $25,090 $25,038

Escal. & Contingency at 15% 3.686 4.886 4.596 4.530 5.410 1.766 3.762 3.754
28,259 37,459 35,236 34,730 41,630 28,896 28,852 28,792 ,

IDC at 7% & 7-1/21/ year 18% 5.087 6.743 6.142 6.251 7.493 5.202 5.194 5.184
$33,346 $44,202 $41,578 $40,981 $49,123 $34,098 $34,046 $33,976

Cost Difference $x1000 Base 10,856 6,232 7,635 15,777 752 700 630

Annual Maintenance 4x1000 Base 20 50 75 60 20 30 10

Lost Capacity-KW Base (25,000) 4,400 9,100 0 250 400 0

Heat Rate-Btu /KWH Net Loss Base (113) 53 110 0 0 0 0

Delay in Construction - months Base 12 12 12 18 0 0 0

.

.


