


SUMMARY AND CONCLUSIONS

This Environmental Statement was prepared by the U. S. Nuclear Regulatory Commission, Office of
Nuclear Reactor Regulation (the staff) in accordance with 10 CFR §51.23(e). This Summary and
Conclusions reflects the staff's evaluation and position. The staff's basic evaluation is
presented in the Final Environmental Statement, Construction Permit Stage (FES-CP) for the
Davis-Besse Nuclear Power station Unit | 1ssu33 Tn March 1373. Changes in staff evaluation due
to the development of new information, results of preoperaticnal programs, or plant design
changes are addressed in this Environmental Statement.

1. This action is administrative.

2. The proposed action is the issuance of an operating license to the Toledo £dison Company
and the Cleveland Electric I1luminating Company for the startup and operation of the Davis-
Besse Nuclear Power Station Unit 1 (the station) located near Port Clinton in Ottawa County,
Ohio (Docket No. 50-346).

The station will use a pressurized water reactor (PWR) to produce about 2772 megawatts
thermal (MWt) to generate a net electrical output of 906 megawatts electrical (Mie). The
steam conderser for the turbine will be cooled by water circulated through a single hyper-
bolic natural-draft cooling tower. Makeup water for the cooling tower will be taken from
Lake Erie and the tower blowdown will be discharged into Lake Erie.

3. Summary of enviro.sental impacts and adverse environmental effects:

Attendant with the furnishing of electrical energy, and the benefits to be derived there-
from, the proposed facility will cause certain adverse environmental effects. The more
significant of these effects are listed below:

a. The total site area is 954 acres of which 160 acres have been removed from production
of grain crops and converted to industrial use. Approximately 600 acres of the area
is marshland which will be maintained as a wildlife refuge.

b. The disturbance of the lake shore and lake bottom during construction of the station
water intake and discharge pipes resulted in temporary turbidity, silting, and
destruction of bottom organisms. Since completion of these activities, evidence of
improvement in turbidity and transparency measurements, and the reestablishment of
the bottom organism has been obtained.

¢c. Because of the location of the station in a migratory bird flyway and close proximity
to bird refuges, there is a possibility of occasional occurrences in which birds are
killed by flying into the station structures. Results of the monitoring program to
date have not revealed any significant bird kills.

d. The cooling tower blowdown and service water which the station discharges to Lake
Erie, via a submerged jet, will be heated no more than 20°F above the ambient lake
water temperature. Although some small fish and plankton in the discharge water piume
will be disabled as a result of thermal shock, exposure to chlorine and buffeting, few
adult fish will be affected. The thermal plume resulting from the maximum thermal
discharge is calculated to have an area of less than cne acre within the 3°F isotherm
(above lake ambient).

e. The station's natural-draft cooling tower has a visual impact on the surrounding
areas. There is a possibility that the cooling tower may augment natural fog
(estimated to be 1 hour/year compared with 831 hours/year natural) within several
miles of the station particularly in the winter months.

f. Approximately 101 miles of transmission lines have been constructed, primarily over
existin? farmland, requiring about 1800 acres of land for the rights-of-way. Land
use will essentially be unchanged since only the land required for the base of the
towers is removed from production. Herbicides will not be used to maintain the
rights-of-way.
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g. It is calculated that the station may discharge approximately 0.3 curies per year of
mixed isotopes in 1iquid wastes excluding tritium and 350 curies p2r year of tritium
to Lake Erie. (The previous staff calculations were 5 curies per year of mixed
isotopes in 1iquid waste and 1,000 curies of tritium.) Approximately 3345 curies per
year of gaseous radicactive wastes may be discharged to the atmosphere. (Compared
to 3,000 curies, previously calculated.)

h. The risk associated with accidental radiation exposure is very low.

i. No significant environmental impacts are anticipated from normal operational releases
of radicactive materials, The estimated dose to the population within 50 miles from
operation of the plant is 4.4 man-rem/yr, which is less than the normal fluctuations
in the 234,000 man-rem/yr background dose this population would receive.

j.  The metorological, hydrological, biological and radiological monitoring programs
initiated in the station's vicinity will provide data on the impact of the plant and
be of interest to the scientific community, particularly in regard to the ecology of
Lake Erie.

The following Federal, State and local agencies have been requested to comment on the Draft
Environmental Statement:

Advisory Council on Historic Preservation
Cepartment of Agriculture

Department of the Army, Corps of Engineers
Department of Commerce

Department of Health, Education and Welfare
Department of Housing and Urban Development
Department of Interior

Department of Transportation

Environmental Protection Agency

Federal Energy Administration

Federal Power Commission

Great Lakes Basin Commission

Governor of the State of Ohio (State Clearinghouse)
Ohio Environmental Protection Agency

Ohio Department of Health

Ohio Power Siting Commission

Ottawa County Commission

This Environmental Statement was made available to the public, to the Council on
Environmental Ouality, and to other specified agencies in April 1975.

On the basis of the analysis and evaluation set forth in this statement, and after weighing
the environmental, economic, technical and other benefits of the Davis-Besse Nuclear Power
Station Unit 1 against environmental costs and considering available alternatives at the
construction stage, it is concluded that the action called for under NEPA and 10 CFR

Part 51, is the issuance of an operating license for Unit 1 of the Davis-Besse Nuclear
Power Station subject to the following conditions for the protection of the environment:

(A) License Conditions
L3

Before engaging in a operational activity not evaluated by the Commission, the
applicant will prepare and record an environmental evaluation of such activity.
When the evaluation indicates that such activity may result in a significant
adverse environmental impact that was not evaluated, or that is significantly
greater than that evaluated in this Environmental Statement, the applicant shall
provide a written evaluation of such activities and obtain prior approval of
the Director, Office of Nuclear Reactor Requlation for the activities.

(B) Significant Technical Specification Requirements

(1) The applicant will carry out the environmental monitoring programs
outlined in Section 6 of this Statement. A comprehensive program to
monitor fish eggs and larvae entrained by the operation of the station
and a comprehensive program to determine impingement of fish at the
intake structure of the station shall be included.
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(2) A study shall be conducted to determine the extent to which the intake
canal supports a fich population and thus contributes to impingement
losses should be dete:”ined. The details of this study shall be included
in the Environmental Technical Specifications.

(3) Continued monitoring of bird impactions on the cooling towers and other
station structures will be required.

(4) Special studies to determine che offsite sound levels during station
operations and to determine the effectiveness of the bubble screen
installed at the intake crib to reduce impingement losses will be
required.

(5) If other harmful effects or evidence of irreversible damage are detected,
the applicant will provide to the staff an analysis of the problem and
a proposed course of action to alleviate the problem.
(C) Other Conditions

The staff requires that the data from the upgraded meteorological program be
submitted prior to final staff approval of Environmental Technical Specifications.
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FOREWORD

This environmental statement was prepared by the U.S. Nuclear Regulatory Commission, Office of
Nuclear Reactor Regulation, in accordance with the Commission's regulation, 10 CFR Part 51,
which implements the requirements of the National Environmental Policy Act of 1969 (NEPA).

NEPA states, among other things, that it is the continuing responsibility of the Federal
Government to use all practicable means, consistent with other essential considerations of
national policy, to improve and coordinate Federal plans, functions, programs, and resources
to the end that the Nation may:

- Fulfill the responsibilities of each generation as trustee of the environment for
succeeding generations.

Assure for all Americans safe, healthful, productive, and aesthetically and culturally
pleasing surroundings.

Attain the widest range of beneficial uses of the environment without degradation,
risk to health or safety, or other undesirable and unintended consequences.

Preserve important historic, cultural, and natural aspects of our national heritage,
and maintain, wherever possible, an environment which supports diversity and variety
of individual choice.

Achieve a balance between population and resource use which will permit high standards
of 1iving and a wide sharing of life's amenities.

Enhance the quality of renewable resources and approach the maximum attainable
recycling of depletable resources.

Further, with respect to major Federal actions significantly affecting the quality of the human
environment, Section 102(2)(C) of NEPA calls for preparation of the detailed statement on:

(i) the environmental impact of the proposed action;

(1i) any adverse environmental effects which cannot be avoided should the proposal be
implemented;

(111) alternatives to the proposed action;

(iv) the relationship between local short-term uses of man's environment and the main-
tenance and enhancement of long-term productivity; and,

{v) any irreversible and irretrievable commitments of resources which would be invoived
in the proposed action should it be implemented.

An environmental report accompanies each application for a construction permit or a full-power
operating license. A public announcement of the availability of the report is made. Any
comments by interested persons on the report are considered by the staff. In conducting the
required NEPA review, the staff meets with the applicant to discuss items of information in the
environmental report, to seek new information from the applicant that might be needed for an
adequate assessment, and generally to ensure that the staff has a thorough understanding of the
proposed project. In addition, the staff seeks information from other sources that will assist
in the evaluation and visits and inspects the project site and surrounding vicinity. Members
of the staff may meet with State and local officials who are charged with protecting State and
local interests. On the basis of all the foregoing and other such activities or inquiries as
are deemed useful and appropriate, the staff makes an independent assessment of the considera-
tions specified in Section 102(2)(C) of the NEPA and 10 CFR Part 51.

This evaluation leads to the publication of a draft environmental statement, prepared by the

Office of Nuclear Reactor Regulation, which is then circulated to Federal, State and local
government igencies for comment. A summary notice is published in the Federal Register of the
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availability of the applicant's environmental report and the draft environmental statement.
Interested persons are requested to comment on the proposed action and the draft statement.
Interested persons are also invited to comment on the draft statement. Comments should be
addressed to the Director, Division of Reactor Licensing, at the address shown in the last
paragraph of this Foreword.

After receipt and consideration of comments on the draft statement, the staff prepares a final
environmental statement, which includes a discussion of questions and objections raised by the
comments and the disposition thereof; a final benefit-cost analysis, which considers and balances
the environmental effects of the facility and the alternatives available for reducing or avoiding
adverse environmental effects with the environmental, economic, technical, and other benefits of
the facility; and a conclusion as to whether--after the environmental, economic, technical, and
other benefits are weighed against environmental costs and after available alternatives have
been considered, the action called for, with respect to environmental issues, is the issuance or
denial of the proposed permit or license or its appropriate conditioning to protect environmental
values. This final environmental statement and the safety evaluation report prepared by the
staff are submitted to the Atomic Safety and Licensing Board for its consideration in reaching a
decision on the application.

This environmental review deals with the impact of operation of Davis-Besse Unit 1. Assessments
that are found in this statement supplement those described in the Final Environmental Statement
(FES-CP) that was issued in March 1973 in support of continuation of the construction permit for
Unit 1. The information to be found in the various sections of this Statement updates the FES-
CP in four ways: (1) by identifying differences between environmental effects of operation
(including those which would enhance as well as degrade the environment) currently projected and
the impacts that were described in the preconstruction review; (2) by reporting the results of
studies that had not been completed at the time of issuance of the FES-CP and which were under
mandate from the AEC/NRC staff to be completed before initiation of the operational review; (3)
by evaluating the applicant's preoperational monitoring program; and factoring the results of
this program into the design of the post-operational surveillance program and into the develop-
ment of Environmental Technical Specifications; and (4) by identifying studies being performed
Dy the applicant that will yield additional information relevant to the environmental impacts

of operating the Davis-Besse Nuclear Power Station, Unit 1.

The staff recognized the difficulty a reader would encounter in trying to establish the con-
formance of this review with the requirements of the National Environmental Policy Act with only
"updating information." Consequently a copy of the FES-CP accompanies the draft of this state-
ment when it is being circulated for comment by interested agencies and individuals. In
addition, introductory paragraphs in each section of the Statement will summarize both the extent
of "updating” and the degree to which the staff considers the subject to be adequately reviewed.

Effective January 19, 1975, activities under the U.S. Atomic Energy Commission regulatory
program were assumed by the U.S. Nuclear Regulatory Commission in accordance with the Energy
Reorganization Act of 1974. Any references to the Atomic Energy Commission (AEC) contained
herein should be interpreted as Nuclear Regulatory Commission (NRC).

Single copies of this statement may be obtained from and comments should be addressed to the
Office of Nuclear Reactor Regulation, Nuclear Regulatory Commission, Washington, D.C. 20555,
Attention: Director, Division of Reactor Licensing. If there are any questions regarding
the contents of this statement, the NRC Environmental Project Manager, Hugh Thompson,

may be contacted (301-443-6950),



1. INTRODUCTION
1.1 STATUS OF PROJECT

The Toledo Edison Company (TEC) and the Cleveland Electric 11luminating Company (CEIC) are
both privately owned public utility companies engaged in supplying electrical energy to the
public. These two companies, hereafter referred to as the applicant, will jointly own the
Davis-Besse Nuclear Power Station (the station) as temants in common, with TEC having a
52.5% share of ownership and CEIC owning the remaining 47.5%. TEC is responsible for the
design, construction and operation of the station. Both companies are members of the
Central Area Power Coordination Group (CAPCO), a group of four electric utilities in Ohio
and Pennsylvania that pool their generating and transmission capabilities, to benefit

from the economy and increased reliability of large-scale operation. CAPCO has an installed
generating capacity of about 12,000 megawatts electric (MWe) in 1975. The Davis-Besse
Station is the fourth generating facility constructed under the CAPCO aroup agreement.

The station is being constructed on a 954-acre tract, located in northwestern Ohio on the
shore of Lake Erie in Ottawa County, about 21 miles east of Toledo, Ohio. The site terrain
is relatively flat and contains about 600 acres of marshland, the remainder being, or
having been, marginal farmland. The site has a 7500-foot frontage on Lake Erie, and is
generally only slightly higher than the normal lake water level.

The station will have a net electrical capacity of 906 MWe and will utilize a pressurized
water reactor (PWR) suppiied by the Babcock & Wilcox Company. The construction permit
application had indicated an initial, electrical output of 872 MWe with an ultimate
capability of 906 MWe. The FES-CP evaluated the environmenta! impacts of the higher power
level but evaluated the benefits at the lower power level. Thus, as a result of the
applicant's request for 906 MWe operating licenss, the only change is an increase in the
benefits of the proposed action. Most of the heat from the turbine steam condenser will
be dissipated to the atmosphere by means of a natural-draft cooling tower, 493 feet high
and 415 feet in diameter. Water for the station will be drawn from Lake Erie via a
submerged intake crib and a pipe buried under the lake bottom. Construction at the sta-
tion is now over 80% complete and the current schedule calls for startup by early 1976.

1.2 STATUS OF REVIEWS AND APPROVALS

On August 1, 1969, the applicant filed for all necessary AEC licenses to construct and
operate the station. On September 10, 1970, an AEC exemption was granted allowing the
applicant to do below-grade work before issuance of the construction permit. The Advisory
Committee on Reactor Safcguards (ACRS) reported favorably on the application on August 20,
1970, and the AEC completed the ccnstruction permit review and issued its formal Safety
Evaluation Report on November 2, 1970. The construction permit stage public hearing be-
fore an Atomic Safety and Licensing Board (ASLB) was held on December 8-10, 1970. This
hearing was contested and subsequent sessions were held, with the final one finishing on
February 12, 1971. A favorable decision was reached by the ASLB on March 23, 1971, and
Construction Permit No. CPPR-80 was issued by the AEC on March 24, 1971.

As required by the Commission's implementation of the National Environmental Policy Act
(NEPA) outlined in 10 CFR Part 50, Appendix D (now 10 CFR Part 51), an Environmental
Report (ER) was submitted on August 3, 1970. On November 5, 1971, the applicant submitted
a two-volume Environmental Report Supplement.

The Atomic Safety and Licensing Board Hearings as to whether the construction of the Davis-
Besse Station should be suspended until the final NEPA review had been completed was held
on May 2-4, 1972 and subsequent sessions were held July 7-8, 1972. The ASLB decision that
construct;ogzshould not be suspended pending completion cf the NEPA review was issued

July 13, 1972.

The Commission's NEPA review reliated to the continuation of the construction permit for

the Davis-Besse Station was completed and the Final Environmental Statement was issued in
darch 1973. The environmental hearing related to the continuation of the construction
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permit was held before an Atomic Safety and Licensing Board on July 23-26, 1973 and a sub-
sequent session was held August 6-7, 1973. The ASLB's initial decision that the construc-
tion permit should be continued was issued September 14, 1973,

On March 30, 7973, the applicant's Final Safety Analysis Report and the Environmental
Report - Operating License Stage was docketed. The Environmental Report - Operating
License Stage was a one page document indicating that there were no changes from their
previous Environmental Report (ER), as supplemented and amended. On December 20, 1974,
the appiicant submitted a one volume supplement to the ER which updated the status of
the project and superseded the previous one page ER.

The following is a history of the Federal, State, and local permits that have been applied
for by the applicant and which have either been received or are pending:

1,2.% Federal

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

struction Permit No. CPPR-80.

b. Army Corps of Engineers permit for Received on August 4, 1972
dredging a temporary barge channel.

c. Army Corps of Engineers permit to Received March 27, 1973
construct offshore facilities (sub-
merged water intake, intake pipe,
discharge pipe, and rockfills) under
the Rivers and Harbors Act of 1899,

d. Federal Aviation Administration Received May 21, 1970
approval for station (without
cooling tower)

e. Federal Aviation Administration Received August 11, 197
apgrovail for cooling tower.

P2 State of Ohio

Permit Status
a. Ohio Department of Industrial Received October 20, 1970

Relations approval of plans and
specifications and building permit.

b. Ohio Department of Health permit for Received November 9, 1971
potable water supply to be used during
construction period.

Cc. Ohio Department of Health permit Received Jjune 21, 1971
for sewage treatment plant for
construction period, and also for
completed station.

4. Ohio Department of Health permit Received July 27, 197
for installation of building
sanitary and drain systems.

e. State Water Quality Certification Received March 21, 1972
(Federal Water Pollution Control Act
Section 21(b))

€. Federal Water Pollution Control Act Proposed permit received. [t becomes
Amendments Section 407 Discharge effective June 30, 1975,
Permit (NPDES Permit)
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Ohic Turnpike Commission permit
for turnpike crossing with trans-
mission line.

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

State Department of Highways
permits for grade crossing of
state highways for railroad spur.

1.2:3 Local

Permit
Ottawa County building permit

Ottawa County Engineer permits
for grade crnssings of roads and
highways for railroad spur.

City of Oregon building permit and
certificate of occupancy for trans-
mission lines.

1.2.4 Public Hearings

Hearings

Atomic Safety and Licensing Board
(ASLB) Construction permit hearings.

Ohio Water Pollution Control Board
hearing.

Atomic Safety and Licensing Board

(ASLB) hearings as to whether the

construction of Davis-Besse should
be suspended until the final NEPA

review,

Atomic Safety and Licensing Soard
(ASLB) hearing re-opened to receive
additional evidence relating to
environmental effects that may occur

subsequent to NEPA review and relating

to environmental effects of operation
of the plant.

Atomic Safety and Licensing Board
decision that construction should
not be suspended pending completion
of the NEPA review.

Atomic Safety and Licensing Board
(ASLB) Environmental hearing

Atomic Safety and Licensing Board
decison that the construction
permit should be continued.

Received May 26, 1971

Received March 3, 1971

Received August 3, 1971

Status
Received October 14, 1970
Received August 30, 1971

Received January 19, 1973

Date

Commenced December 8, 1970 -
finished February 12, 1971
July 28 & 29, 1971

May 2-4, 1972

July 7 & 8, 1972

July 13, 1972

Commenced July 23, 1973
finished August 7, 1973

September 14, 1973



2. THE SITE
Resume
The staff has revisited the site to determine if there have been any significant changes at
the Davis-Besse site which would alter the staff's evaluation presented in the FES-CP stage
issued in March 1973. Information concerning changes in population projections, development
of Lake Erie Water Quality Standards, identification of new endangered or rare species, the
results of preoperational surveys, and the background noise levels has been evaluated by the
staff since issuance of the FES-CP and are addressed in the following sections.

2.1 SITE LOCATION
The description of the site location in the FES-CP stage is still valid.
2.2 DEMOGRAPHY AND LAND USE

2.2.1 Residential

There has been a downward revision in the population projections for the 50-mile area
surrounding the site. The principal reason for the revision is that the FES-CP projections
were made by the applicant prior to the availability of the 1970 census data. The new
projections used the revised net migration patterns experiment over the last decade and the
revised birth and death rates. Table 2.1 shows a comparison between the population projections
between the FES-CP and more recent prajections. The projections within 20 miles of the site
are only slightly decreased with the large decreases occurring outside the 20-mile radius for
the year 2000 and beyond.

TABLE 2.1
COMPARISON OF POPULATION PROJECTIONS WITHIN 50 MILES

Cumuiation Populations -

Radius FES-CP! Recent Projections?

(in miles) 1980 2000 1980 2000
5 2,328 3,258 1,571 1,743
10 15,902 22,662 17,740 19,672
20 121,143 175,969 116,223 132,927
30 829,022 1,197,552 747,284 873,874
40 1,397,422 2,279,251 1,111,970 1,307,325
50 2,672,070 4,252,844 2,224,772 2,621,603

r B 4 Industrial Population and Land Use - Zoning

The description presented in the FES-CP stage is still valid. As stated therein, the only
industries within five miles of the site are located in Erie Industrial Park. While there
have been some changes in industrial firms located there, Table 2.3 in the FES-CP is repre-
sentative of the type industries located there. The estimated employment is now 30C instead
of 850.

2.2.3 Agriculture Land Uses

The general description of the agriculture land uses in the vicinity of the site is stil]
valid. Table 2.2 reflects the typical changes that will occur in acreage under cultivation.
(Compare with Table 2.4 in the FES-CP.)
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Table 2.23
Agriculture Land Use for Ottawa County-1973
Crop Acres
Corn 11,409
Wheat 13,109
Soybeans 37,348
Hay 12,058
Alfalfa 8,840
Small Grain 5,939

2.2.4 Recreation and Conservation Areas

The description presented in the FES-CP stage is still valid except for the identification
and location of campgrounds within ten miles of the site. Table 2.3 identifies the present
campgrounds .

TABLE 2.3

Campgrounds Within Ten Miles of The Site

Distance
Name Direction Attendance/Spaces

KOA- Paradise Acres 2 SSE 6600 car nights/yr.
Camp Sabroski 4 WSW 3004/yr.

E&C Camp Site 2 SSE 5 spaces
Anderson's Camp 2 SSE 6 spaces

East Side Marina 2 WNW 43 spaces

Turtle Point Marina 2 WNW 44 spaces

2.2.5 Hospitals, Schools, Military Installations

The description presented in the FES-CP stage is still valid.

- i Transportation

The description presented in the FES-CP stage is still valid, except that State Route 2 has
been widened at the point of intersection with Township Road 216 to provide turning and
passing lanes at the site entrance.

2.3 HISTORIC AND NATURAL LANDMARKS

The information presented in the FES-CP stage is still valid.
2.4 GEOLOGY
The information presented in the FES-CP stage is still valid.
2.5 HYDROL 0GY

2.5.1 Lake Erie Water Quality

The applicant supplied a summary of water quality data taken during the period of November 1968
to October 1970 and it was reproduced as Table 2.11 in the FES-CP. Additional data have been
taken as part of a pre-operational environmental monitoring program. A summary of these water
analyses is presented in Table 2.4.° Further discussion of the water quality may be found

in reference 5.
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The applicants' 1974 Semi-Annual Reports®:’ of the pre-operational environmental montioring
program have not revealed any significant changes in Lake Crie water quality in the vicinity

of Locust Point from the 1972 and 1973 records with the exception of improvement in water
conductivity, transparency and turbidity. This is believed due to the cessation of activities

on the lake bottom related to the installation of the intake and discharge structures. Figures
2-1 through 2-3 illustrate the Lake Erie water quality parameter trends for the period 1972-1974.7

2.5.2 Groundwater
The information in the FES-CP stage is still valid.

2.5.3 Water Quality Standards

The water quality standards applicable to Lake Erie have been recently changed and are contained
in Ohio EPA Regulation EP-1° adopted by the state on January 8, 1975. This regulation contains
both general standards which recognize specific criteria for Lake Erie uses such as public
water supply, industrial water supply, maintenance of aquatic life, recreation and specific
standards for a number of physical and chemical parameters in the lake. A significant provision
in the regulation is that the near shore area (from the lake shoreline outward for a distance
of approximately 2100 ft) in the Magee Marsh Area (which encompasses the entire plant site)

has been do:ignatcd as an "excepted area" where only the General Standards of Regulation

EP-1-02 apply.

2.6  METEROLOGY
The general description of the site meteorology is still valid. (See Section 6.1.1 for a

description of the upgraded meteorological mcasurement program and staff evaluation concerning
site suitability.)

TABLE 2.45
WATER ANALYSES
Lake Erie Lake Erie
Site Site
Samples* Samples (FES-CP)**
Calcium (Ca) 42 45
Magnesium (Mg) 9 R
Sodium (Na) 15 12
Chloride (CL) 22 22
Nitrate (NOJ) 6 12
Sulfate (S03) 41 37
Phosphate (304) 0.3 1.5
Silica (Si0p) 1.0 2
Alkalinity as CaCc»3 98 101
Suspended Solids 28 131
Dissolved Solids 234 225
Dissolved Oxygen** 10 10
8. 0. 0. 2 -
pH 8.‘1 8.1

* “Average of samples from April 20, 1971, through February 12, 1974, taken 2700 ft from
shore at approximately 7 ft water depth 3 ft from the lake bottom.

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

General Note:

A1l values mg/1 except pH.
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FIGURE 2 -1

TRENDS IN MEAN MONTHLY TEMPERATURE, DISSOLVED OXYGEN,
AND HYDROGEN IONS MEASUREMENTS FOR LAKE ERIE AT LOCUST
POINT FOR THE PERIOD 1972 - 1974
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FIGURE 2-2

TRENDS IN MEAN MONTHLY TRANSPARENCY AND PHOSPHORUS
MEASUREMENTS FOR LAKE ERIE AT LOCUST POINT FOR THE
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TRENDS IN MEAN MONTHLY CONDUCTIVITY, ALKALINITY ANG TURBIDITY
MEASUREMENTS FOR LAKE ERIE AT LOCUST POINT FOR THE PERIOD
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2.7.1 Aquatic Ecology

2.7.1.1 Phytoplankton

The applicant initiated comprehensive and quantitative monitoring of phytoplankton in

April 1974, Recent data verify qualitative observations made in the ER-C® (App. C.), FSAR

(App. 2B), and FES-CP., Phytoplankton populations were highest in fall and spring and lowest

in summer (See Table 2.5). Species density and diversity among 12 sampling stations did not
correlate consistently with depth or distance from shore. This probabiy resulted from variable
winds, currents, and wave action, rather than inadequate sampling. Diatoms, especially Melosira
sp., Astericnella sp., Tabellaria sp., and Fragilaria sp. comprised 35% and 99% of the phytoplan-
kton aur!ng Apri] and the May bloom, P!SDQCt‘VO‘{ (see Table 2.5). The green algae Pediast

sp. and, to lesser degrees, Asterionella sp., Melosira sp., and Microcystis sp. were aEGiZin%

in June, when the phytoplankton was divided almost equally between diatoms and green algae.
Althcugh blue-green algae were not collected, they are expected to be present in measurable
numbers in the heated effluent of tne plant. An extensive consideration of the seasonal com-
position and dynamics of phytoplankton populations at the Davis-Besse site appears in the

ER-CP for Units 2 & 3.

2.7.1.2 Zooplankton

Substantial differences in techniques and stations used to sample zooplankton at Locust Point
preclude direct comparison of data collected prior to 1973. Consistent methodology has been
used to collect monthly samples at the site since May 1973, although sampling stations differed
s1ightly between 1973 and 1974, The populations of 1974 were probably more representative of
a "typical" year, since dredging for the intake and discharge pipelines undoubtedly affected
the 1973 populations. Rotifers, copepods, and cladocerans dominated in both years, peaking in
late spring or summer and declining in late autumn (See Table 2.6). Changes in abundance of
zooplankton in 1974 correlated well with fluctuations in phytoplankton abundance. The rotifer
populations were the largest of the major groups and showed the greatest variability between
years. Copepod populations were very similar in 1973 and 1974. The applicant identified 39
taxa (23 rotifera, 7 copepoda, and 9 cladocera) in 1973. Taxa occurring in more than 50% of

the year's samples included (1) Rotifera: Asplanchna Priodonta (70.7%), Brachinous angularis
Foq arthasp. (98.6%);

(u1.4%), Keratella cochlearis (97.1%). and ; (2) Cope : tomus sp.
(64.3%), Cyclops sp. (75.7%), immature cyclopo!as (100.0%), and nauplii (100.0%); igi E#adocora:
bosinina sp. .6%), and Daphnia ret rva (71.4%). The largest zooplankton populations in

were found closest to shore, most ely indicating that they were concentrated at the
surface. Lower densities of zooplankton obtained by vertical tows at deeper stations probably
reflect dilution of surface water by bottom water. Patterrs in abundance and distripbution of
zooplankton are discussed in greater detail in the ER-CP for Davis-Besse Units 2 & 3.

2.7.1.3 Ichthyoplankton

Ichthyoplankton was sampled in the immediate vicinity of the intake and discharge structures

Jn one occasfon in May and June of 1973 and monthly from July through November of 13974. Pre-
liminary data support results of previous studies which indicate that the immediate site is

not an important spawning area. The largest number of individuals taken in any one sample at
the site was 453 in 1973 and 3824 in 1974 (Table 2.7). Over 13,000 individuals were taken by
similar methods at Sandusky Bay (a known spawning area). Eqgs and larvae of yellow perch*,
gizzard shad. walleye, and smalimouth bass dominated the samples in 1973. However, the results
of the 1974 study indicate an absence of yellow perch, walleye, and smallmouth bass and are
predominantly emerald shiner and gizzard shad.

2.7.1.4 Benthos

The spatial and temporal distributions and 1ife histories of benthic organisms found at the
Davis-Besse site are discussed in more detail in the FSAR (App. B) for Unit 1 and the ER-CP for
Units 2 & 3. Benthic monitoring programs conducted in 1973 and 1974 did not identify additionai
species of concern nor major differences in the occurrence and distribution of dominant taxa,
except recolonization of areas affected by dredging in 1973, Qligocheates and chironmids
dominated the benthos in 1973 and 1974, veing more abundant in 1374 (Taule 2.2). This orobablv

“Tor scientific names, see: 3ailey, R.M. {chrmn). 1970. A list of common and scientific names
3¢ fisney, rrom the United States and Canada (2rd ed.' Amer, Fish. Soc., Spec. “ub. 6, 1300.



MEAN NUMBERS OF PHYTOPLANKTERS PER lTATlM SAMPLED (1974)
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TABLE 26

MEAN NUMBERS OF ZOOPLANKTERS PER STATION SAMPLED (1974)
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TABLE 2.7

ICHTHYOPLANKTON COLLECTED AT LOCUS™ POINT
JULY - NOVEMBER, 1974

Length P Individuals Collected
Date Species (mm) : nt Sta. isch
Range rface ttom urface Bottom
July 10, 1974
Goldfish 6.5 1
Gizzard Shad 7-18 6 8 45 39
Emerald Shiner 8-18 3815 8 549 10
Subtotal 3821 16 595 49
August 10, 1974
Alewife 8 1
Emerald Shiner 9-17 3 1 1
Subtotal 3 0 2 1
September 12, 1974
Brook Silverside 47 1
Emerald Shiner $52-53 3
Subtotal 0 0 4 0
October 16, 1974
Emerald Shiner 28-57 8 1
Subtotal 0 0 8 1
November 26, 1974
Emerald Shiner 46-35 56
Subtotal 0 0 0 56
TOTAL 3824 16 609 107
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reflects recolonization of arsas disturbed by dredging and the ability of oligocheates and
chironmids to burrow out when buried by sediment and dredge spoil. The size and diversity of
most benthic populations tended to be highest from 500 to 1000 feet offshore and were correlated
with substrate composition.

2.7.1.5 Fishes

Use of experimental gill nets, shore seines, and otter trawls at Locust Point since 1973 has
provided data which verify descriptive statements in the FES-CP. Discussions of earlier studies
of fish populations in western Lake Erie appear in the FSAR ,App. 2B) for Unit | and the ER-CP
for Units 2 & 3. Differences in the use, selectivities, and efficiencies of sampling gear
preclude ranking of species collected in 1973 and 1974, Catches, by gear, for 1973 appear in
Table 2.9. Forage fishes, especially gizzard shad, alewife, and spottail and emerald shiners,
were generally more abundant in catches than game fishes, regardless of sampling gear. Catches
in early sprin? were dominated by adult fishes, while young-of-the-year of several species,
most notably alewife, gizzard shad, emerald shiner, and white bass were taken in increasing
numbers throughout summer. Otter trawls were towed between the intake and discharge structures
and caught mostly freshwater drum, yellow perch, channel catfish, and spottail shiner. Gill
nets were set parallel to the intake and discharge pipelines. Gizzard shad, yellow perch, and
alewife were the prominent species captured. Shore seining at the site identified gizzard shad,
white bass, alewife, and emerald and spottail shiners as the predominant species. Data collected
from April through November of 1974 showed that fewer game fishes, especially yellow perch, and
more forage species, especially gizzard shad, seemed to be present at Locust Point than in 1973;
but this is not believed to be a result of plant construction. Lower catches of game fishes else-
where in the lake by the Center for Lake Erie Research indicate a genera’l lakewide decline in
abundance. The precise cause of the increase of forage populations is not known. Trawls taken
in the intake canal in 1974 revealed the presence of white crappie, brown bullhead, goldfish,
channel catfish, blackcrappie, and gizzard shad.

2.7.2 Terrestrial Ecology

The FES-CP described the physiographic setting, and the major biota of the site and its environs
(FES-CP page 2-40). Additional detailed description of biota and soils is found in the appli-
cant's Environmental Report, CP stage, for Davis-Besse Units 2 and 3.

Since the previous review, new information on threatened or endangered species has been made
available (applicant's ER-Units 2-3). Most of those so designated were birds, however, one
mammal, the Indiana bat, and two reptiles the spotted turtle and smooth green snake could occur
at the site although no observations have actually been made. A list of threatened, declining,
or endangered species of birds which occur in the region is presented in Table 2.10. Only the
American Peregrine Falcon is listed as endangered in the United States.

2.8 BACKGROUND RADIOLOGICAL CHARACTERISTICS

The information presented in the FES-CP is still valid. The results of the preoperational
radfological monitoring programlisupport the staff's previous evaluation that the tritium
levels would be Tower than the 1,100 pCi/1 mean value reported in the small scale study.
2.9  OTHER ENVIRONMENTAL FEATURES

ENVIRONMENTAL NOISE SURVEY

kKl

The applicant conducted a background noise survey in the site vicinity during May 16-18, 1974
(ER Suppl. p2.9-1). The survey included both daytime and nighttime periods with sampling dis-
tances ranging from less than one-half mile to 1.8 miles from the site. Major ciutdoor construc-
tion activities for Unit No. 1 had been completed prior to the survey, and a’though some
construction activities were still ongoing at the time of the survey, the survey results are
primarily indicative of the existing sound conditions in the site vicinity without plant
presence.
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TABLE 2.9

RANKINGS 8Y NUMBER AND BIOMASS OF MAJOR SPECIES TAKEN BY OTTER TRAMWL,
GILL NET AND SHORE SEINE AT DAVIS-BESSE SITE, JUNE-NOV., 1973

QTTER TRAML

Freshwater drum (250) Carp (8081g)

Yellow perch (170) Yellow perch (7802g)

Channel catfish (143) Channel catfish (6920g)

Spottail shiner (117) Frashwater drum (4540g)

A1l species (996) A1l species (4540qg)
GILL NET

Gizzard shad (852) Yellow perch (20,555g)

Yellow perch (812) Gizzard 3had (49,202g)

Alewife (495) Carp (31,877g)

Freshwater drum (182) Freshwater drum (21,886g)

A1l species (2596) A1l species (193, 880g)
SHORE SEINE

e

Emerald shiner (1124)
Alewife (237)
Spottail shiner (129)
White bass (127)

A1l species (1715)

g = grams

Carp (37519)

Emerald syiner (3709g)
Gizzar, shad (1462g)
Spottail shiner (9973)
A1l species (11, 4659)



TABLE 2.10

BIRDS IN THE REGION OF THE DAVIS-BESSE SITE CONSIDERED

TO BE DECLINING, RARE, OR ENDANGERED

Common Name

Status*

Potential of
Occurring on Site**

Double-crested Cormorant
Great Egret
Black-crowned Night Heron
Least Bittern

Hooded Merganser
Sharp-shinned Hawk
Cooper's Hawk

Bald Eagle

Marsh Hawk

Osprey

American Peregrine Falcon
American Kestrel

King Rail

Black Rail

Piping Plover

Common Tern

Least Tern

B2rn Owl

Bewick's Wren
Short-billed Marsh Wren
Loggerhead Shrike
Prothonotary Warbler

Yel ow Jdarbler

Pine Warbler

Orchard Oriole

D

o WO o

. '
o o

T O WO VWO MmO O X

o oo »

.D = Listed 1s declining in Audubon Blue list
R = Listed as rare and endangered in Ohio
£ = Listed as endangered in the United States

e
G = Good, P = Pgor

vmm‘omvv‘vvnvvmmvvvvvvmvomm
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The L50 sound pressure levels (the sound pressure levels exceeded 50% of the time during the
sampling period) of the various sampling stations were used to construct daytime and nighttime
A-weighted sound level contours for the site vicinity. In constructing the contours, the
highest L50 level for the period for each sampling location was used. These are shown in
Figures 2.4 (daytime) and 2.5 (nighttime). The overall daytime average L0 for all sampling
periods was S0dBA, while the corresponding nighttime average was 42dBA. (See Section 5.4.2
for additional staff evaluation.)
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3. THE STATION
Resume

There ~ave been minor changes in the design of the station since the issuance of the FES-CP.
These minor changes include the relocation of the chlorine injection connection in the
condenser cooling water system and the increase in the intake area of the intake crib, and are
described in the following sections. Since the issuance of the FES-CP, the staff has updated
the parameters which are used to evaluate the radicactive waste tr-atment system based on

more recent information. The results of the new evaluation of the radiocactive waste treatment
system are included in Section 3.4.

3.2 EXTERNAL APPEARANCE

The description of the external appearance presented in the FES-CP is still valid. Figure 3.1
is a more recent photograph of the site.

3.2 REACTOR AND STEAM-ELECTRIC SYSTEM

The description of the reactor and steam-electric system is still valid.
3.3 HEAT DISSIPATION SYSTEMS

3.3.1 Cooling Tower

The description of the cooling tower presented in the FES-CP is still valid. The design and
water flow sequence of the main circulating water system has not been changed.

3.3.2 Other Cooling Water Systems

The general description of the other cooling water systems presented in the FES-CP is still
valid. Figure 3.2 is a flow diagram for the service water system, Figure 3.3 is a flow dia-
gram for the closed condenser cooling water system and Figure 3.4 is the station water use and
discharge diagram. The water use flow values has been slightly revised in Figure 3.3 to indicate
the new estimates of flows based on the site meteorology results. The slight increase in flow
rates has been evaluated by the staff and the principal change identified is related to the
cooling tower drift as discussed in Section 5.4.3.

Intake Crib, Intake Pumps on Screens, and Discharge Structure

The description of the basic design and location of the intake pumps and screen and discharge
structure presented in FES-CP is still valid. The applicant has doubled the area of the slots
in the top of the wooden octagonal intake crib. Thus, the maximum intake velocity at the intake
crib as shown in Figure 3.6 of the FES-CP has been decreased to approximately 0.25 fps at the
design maximum intake flow rate of 42,000 gpm and approximately 0.12 at the nominal design flow
rate of approximately 21,000 gpm. The expected average intake flow rate is approximately
16,700 gpm, which will produce an intake velocity of approximately 0,10 fps. An air bubble
screen has been installed around the perimeter of the intake crib to discourage the entrance
of fish. There have been no changes to the design of the discharge structure from the Davis-
Besse Nuclear Power Station. The locations and configurations of the intake and discharge
structures are shown in Figure 3.6 of the FES-CP.

3.3.3 Thermal Discharges to Lake Erie

The general description of the thermal discharge to Lake Erie presented in the FES-CP is still
valid.

3.4 RADIDACTIVE WASTE TREATMENT

The radwaste systems described in Section 3 of the FES-CP have not been modified in the appli-
cant's Final Safety Analysis Report (7SAR).



FIGURE 3-1

AERIAL VIEW OF THE SITE SHOWING UNIT NO. 1
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The parameters which the staff uses in the evaluation of radwaste systems, however, have been
updated to reflect more recent information, since the FES-CP was issued. The parameters and
their bases are given in Draft Regulataory Guide 1.88, "Calculation of Releases of Radioactive
Materials in Liquid and Gaseous Effluents from Pressurized Water Reactors (PWR's)", Docket No.
RM-50-2. The staff used these parameters (listed in Table 3.1) in our evaluation of the liquid
and gaseous source terms for the Davis-Besse Nuclear Power Station. The liquid source term
calculated using the parameters in the FES-CP was 5 curies/yr, excluding tritium, and 1000
curies/yr of tritium. The gaseous source term was 2943 curies/yr of noble gases and 0.12
curies/yr of 1-131. The liquid source term calculated using the current parameters is 0.3
curies/yr excluding tritium, and 350 curies/yr of tritium, and the gaseous source term is 3345
curies/yr of noble gases and 0.52 curies/yr of 1-131. An isotopic isting of the staff's
calculated liquid and gaseous radicactive source terms is given in Tables 3.2 and 3.3 respec-
tively. Based on the updated evaluation, the staff concludes that the radwaste treatment
Systems are acceptable and meet “as low as practicable" guidelines in accordance with 10 CFR
Part 50.34a, as previously concluded.

3.5 CHEMICAL AND BIOCIDES

3.5.1 Plant Chemical Usage

In addition to the chemicals identified for use at the plant in the FES-CP, the applicant has
identified the following chemicals to be used in systems from which there will be no routine
releases: boric acid (reactor coolant system), lithium hydroxide (reactor coolant system), and
organic corrosion inhibitor (turbine building closed cooling water system) and morphol ine
(building closed heating system). These chemicals are typical of those used in reactor and high
purity water systems. Releases of these chemicals to the environment is only expected to occur
if at all, through system pipe and heat exhanger leaks. Resultant concentrations in the plant
discharge are expected to be very small, If any of these systems were examined for maintenance
purposes, the coclant would be collected, saved for reuse or disposed of in an approved, con-
trolled manner. Other newly identified chemicals to be used in the systems whose discharges
reach Lake Erfe are: calcium hydroxide (water treatment system), sodium aluminate (water treat-
ment system) and sodium sulfite (cooling water system). Concentrations of the various ions

in the discharge as a result of the use of these chemicals are given in Tables 3.4 and 3.5.

The use of chiorine in the plant has been changed from that reported earlier. The service water
system will be chlorinated continuously to a free residual chlorine level of 0.5 ppm rather
than in four 30 minute periods, except during unit shutdown, when the service water system
discharge goes directly to the collection box and then to Lake Erie, in which case the chlcrina-
tion will be 1imited to 2 hrs/day (ER Supp, p. 3.6-5). The injaction point for chlorination of
the closed condenser cooling water system has been moved from immediately upstream of the
condensers to immediately upstream of the closed circulating water system pumps (ER supp. p.
3.6-5). The intakes of any two of the four pumps will be chiorinated simultaneously. Other
uses of chiorine remain as previously stated in the FES-CP. Control of the discharge of
residual chlorine will be accomplished by removal of closed cooling water system blowdown from
the discharge of the two pumps whose intakes are not currently being chlorinated (requiring a
complete circuit of the chlorinated cooling water prior to release, thereby allowing degrada-
tion of existing residual from sunlight exposure, removal in the cooling tower and through
action of chlorine demanding substances in the makeup and dilution waters). Total residual
chlorine in the discnarge prior to mixing with dilution flow will be held to less than 0.5 ppm.

3.5.2 Chemical Discharge

The following systems will normally discharge effluents through the collection box to Lake
Erie (unchanged from FES-CP):

1. Blowdown from the closed condenser cooling water system

Service water discharge (during unit shutdown)

Neutralized regenerant waste from makeup demineralizers

Pumped effluent from the settling basin (water treatment system backwash effluent)
Sewage treatment plant effluent

Processed 1iquid radwast effluents

e L * LU U *S R )

Dilution water from Lake Erie.



Table 2.1

Principal Parameters and Conditions Used in Calculating Releases of

Radioactive Material in Liguid and Gaseous Effluents from Davis-Besse

Nuclear Station, Unit 1

Reactor Power Level (MuWt) 2772
Plant Capacity Factor 0.80
Fa‘led Fuel 0.25%%
Primary System 5
Mass of Coolant (1bs) 5.09 x 10
Letdown Rate to MPS (gmp) 45
Shim 8leed Rate (gpm) 1.65
Leakage to Secondary System (1bs/day) 110
Leakage to Containment Vessel (1bs/day) 240
Leakage to Auxiliary Buildings (1bs/day) 160
Frequency of Degassing for Ccld Shutdowns (per year) 2
Secondary System 7
Steam Flow Rate (1bs/hr) ‘ 1.18 x 1
Mass of Steam/Steam Generator (1bs, 5.0 x 10
Mass of Liquid/Steam Generator (1bs) 4.9 x 10
Secondary Coolant Mass (1bs) 2.93 x 106
Rate of Steam Leakage to Turbine Buﬂding (1bs/hr) 1700
Fraction of Feedwater Processed through Condensate
Demineralizers 0.67
Dilution Flow (gpm) 11,000
Containment Vessel Volum(ft ) 2.83 x 10
Annual Frequency of Containment Purges -
lodine Partition Factors (gas/liquid
Leakage to Containment Building 0.1
Leakage to Auxiliary Bundm? 0.001
Steam Leakage to Turbine Building 1
Steam Generator (carry over) 1.0
Main Condenser/Air Ejector 0.00005
Decontamination Factors (Liquid Wastes)
CLRWS MLRWS
1 1 x 164 1 x 10g
Cs, Rb 2 x \05 1 % 106
Mo, Tc 1 x IO‘ 1 x 106
Y 1 x ()s 1 x 105
Others 1x10 1 x10
ATl Nuclides
i & o Except [odine lodine
vaporator 15! Tb'!'
CLRWS Evaporator OF 10 10
Cation(b) An!ons(b) Cs, Rb
MPS Mixed Bed Demineraiizer DF 10 2
MPS Cation Demineralizer OF 102 1 10
Condensate Demineralizer OF 103 103 10
CLRWS Primary Demineralizer (H BO ) OF 10 10 2
Evaporator Condensate Polishing
Deminerlizers (H OH™) OF 10 10 10
Removal by Plateout Removal _Factor
Mo, Tc 02
Y 10
Charcoa’ Filter DF( Gaseous Radwaste
System, Air Ejector release) 10

(a)
product source term.

(b)

Does not include Cs, Mo, Y, Rb, Tc.

This value is constant and corresponds to 0.25% of the operating power fission
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TABLE 3.2

CALCULATED RELEASE OF RADIOACTIVE MATERIAL FOR
LIQUID EFFLUENT FROM THE DAVIS-BESSE NUCLEAR STATION UNIT 1

RADIONUCL IDE NORMAL IZED
ACTIVATION-CORROSION PRODUCTS Ci/yr
Na-24 0.00003
P-33 0.00003
Cr-51 0.00011
Mn-54 0.0010
Mn-56 0.00059
Fe-55 0.00011
p..gz 0.00006
Co- 0.0048
Co-60 0.0088
Ni-63 0.00001
Nb-92 0.00002
Mo-99 0.00045
Te-99m 0.00043
W-187 0.00012
Np-239 0.00001
Fission Products
Br-82 0.00003
Rb-88 0.00043
Sr-89 0.00001
Y-90 0.00002
¥-91 0.034
¥-93 0.00001
Mo-99 0.047
Te-99m 0.045
Te-127m 0.00001
Te-127 0.00002
Te-129m 0.00006
Te-129 0.00004
1-130 0.00012
Te-131m 0.00004
[-131 0.048
Te-132 0.00065
1-132 0.0009
[-133 0.012
Cs-Bdm 0.00002
Cs-134 0.017
1-135 0.002
Cs-136 0.00088
Cs-137 0.025
Ba-137m 0.0012
Ba-140 0.00001
All others 0.00012
TOTAL (except tritium) 0.3

Tritium 350
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TABLE 3.3

CALCULATED RELEASES OF RADIOACTIVE MATERIAL AND GASEQUS EFFLUENT FROM
DAVIS-BESSE NUCLEAR STATION UNIT 1

(Ci/Yr)
Decay Containment Auxiliary Turbine Air Ejector

Radionuclide Tanks Vessel Building Building 0ff-qas Total
Kr-83m a a 2 a 2 4
Kr-85m a a 8 a 8 16
Kr-85 760 10 5 a 5 780
Kr-87 2 a 4 a 4 8
Kr-88 a B 14 a 14 28
Kr-89 a a 3 3 a a
Xe-131m 12 2 6 a 6 26
Xe-133m a ] 15 a 15 k)
1e-133 22 180 1100 2 1100 2400
Xe-135m 5 a a 4 ) a
Xe-135 2 3 23 a 23 46
Xe-127 a a a a a £}
Xe-138 a a 3 a 3 6
1-13 a 0.5 0.019 0.004 0.0014 0.52
1-133 a 0.07 0.023 0.005 €.0017 0.10

NOTE: Ta" appearing in the table indicates release is less than 1.0 Ci/yr for noble gas,
0.001 Ci/yr for I.



TABLE 34

MAXIMUM CHEMICAL DISCHARGE COMPOSITION UNIT 1

Cooling Dilution Neutraliczed Settling Sevage Discharge
Tower Flow Regenerant Basin Treatment To
Blovdown Wastes Effluent  Flant _Leke Erie
Flow (gpm) 8,350 10,000 200 600 ) 19,260
pH 8.0 8.0 7.0 9.6 9.6 8.0
Calcium (Ca) 108 Sk 321. 1; 1; g
nesiun (Mg) 18 9 1
?Z,ﬂi_ (Na) 2k 12 2,205 12 12 ko
Chloride (C1) 8o Lo 273 %) Lo 60
Nitrate ( ) 1k 7 25 | T 10
Sulfate (50}) 2k 58 5,100 58 58 191
Phosphate (Bo,‘) 2 1 6 1 1 1 z
Silica (3102) 2 1 3 1 1 2 =
Total Alkalinity
as Cal0 3 80 107 52 29 29 92
L1
Suspended Solids 50 37 5 5 15
Dissclved Solids ST 28 8,077 172 172 L88
BOD 2 1 1 1 1k 1
Dissolved Oxygen T 10 9 9 0 9

All values in mg/l except pH

This teble represents the maximum concentrations corresponding to the worst ambient lake water chemical
conditions at times of high dilution flow. The total flow to Lake Erie includes 70 gpm (maximum) of pros

cessed effluents frof nuclear areas. This waste stream contains essentially zero dissolved solids and has
u pil of 7.0.

Although calculations assume all these maximos oscurring at the same time, it is highly unlikely to happen.
17 it did occur, it woull be for only a short period of tiwe.



TABLE 356

AVERAGE CHEMICAL DISCHARGE COMPOSITIONS UNIT 1

>
Cooling Dilution Neutralized Settling Tevege Discharge
Tower Flow Regenerant Basin Treatment To
Blowdown Wastes Effluent Plant Lake Erie
Flow (gpm) 8,125% 0 7 24 2 8,159
pH 8.0 7.0 9.6 9.6 8.0
Calcium (Ca) Bl L8 15 15 84
Magnesium (Mg) 18 11k 9 9 18
Sodium (Na) 30 1,784 15 15 3
Chloride (C1) Lk 300 22 22 Lk
“Nitrate (W03) i2 L2 6 € 12
Sulrate (S0,) 17k L, 890 k1 b1 178
Phosphate (PO, ) 0.6 3 0.6 0.6 0.6 ¢
Silica (8102) 2 5 1 1 2.0 -
Total Alkalinity
ay CuCOJ 1006 ] 29 29 100
Suspended Solids LS 5 5 15 L5
vissolved Solids L65 7,708 139 139 k70
BOD L 2 2 1k u
Dissclved Oxygen 9 9 0 T

All values in mg/l except pH

This table represents the average annual concentrations and flows. The total flow to Lake Erie includes
1 gpm of processed effluent from the nuclear area. This weste stream contains essentially zero dissolved

solids and has a pH of 7.0.

*Aversge cooling tower blowdown was computed using blowdown flows for February thru December.
Junuary was not wed because of abnormelly cold weather, during the period wvhich onsite meterclogical data

win collected, resulting in an unrenresentative blowdown flow.

The flow for



The chemical waste composition resulting from simultaneous maximum flows from all systems is
presented in Table 3.4, The annual average composition is presented in Table 3.5.

The estimated composition of the drift from the cooling tower (estimated to be 0.01% of the
circulating water flow rate, containing 270 1bs of dissoived solids per day) is presented in
Table 3.6. This table assumes a concentration factor of two, except for sulfate (increased
more than two-fold by addition of sulfuric acid for alkalinity control) and bicarbonzie (de-
creased to 100 mg/1 by sulfuric acid addition).

3.6 SANITARY AND OTHER WASTE SYSTEMS

The Davis-Besse Nuclear Power Station will provide secondary sewage treatment which must meet
all Ohio EPA standards for smr treatment. The effluent will be continuously chlorinated (to
a level of 0.5 ppm free residual chlorine) for fecal coliform organism control prior to mixing
with other wastes in the collection box. With other releases at minimum and sewage plant
releases at maximum (40 gpm), a dilution factor of greater than 200 will be realized before
mixing in the lake. The suxiliary boiler blowdown, resulting from operation of a 175,000 1b
per hour, 234 psig oi] fired boiler will be discharged approximately once per year to a blow-
down tank. The condensate from this tank will be discharged to the storm sewer system (to the
Toussaint River). An estimated operation time of 725 hours per year (operation only during
unit startup or shutdown), utilizing demineralized water and deaerated condensate from the

main condensate system as feedwater, was used as the basis for estimating condensate composition
as shown in Table 3.7,

3.7 TRANSMISSIUN LINES

The description of the transmission lines associated with Davis-Besse Unit ! is as presented
in FES-CP Section 3.7. The network as shown in Figure 3.10 of the FES-CP has been completed
except for the construction of two towers bases at the Toussaint River crossing and the
stringing of wire for approximately one mile of transmission line wire associated with those
towers.
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TABLE 3.6

DISSOLVED SOLIDS DISCHARGED IN COOL!NG TOWER

Concentration in Percentage Deposits

Drifs (mg/1) of Totel (1%/gdev)
Totel Dissolved Solids Lés 100.0 270.0
Calcium 8L 18.1 48.9
Magnesium 18 3.9 10.4
Sodium 30 6.5 17.4%
Chloride Lk 9.5 25.4
Nitrate 12 2.6 6.9
Sulfate 174 37.% 101.2
Phosphate 1 0.2 0.6
Silica 2 0.4 1.2
Bicarbonate 100 21.4 58.0

7
TABLE 3.7

TYPICAL AUXILIARY BOILER FEEDWATER AND BLOWDOWN ANALYSES

Auwd liary Boiler Boiler
Feedwagter Blovdcvn Water

Fe, max 0.1 mg/1 100 mg/1

Cu, max 0.0§5 mg/l S0 mg/1

5105, max 0.02 rg/l 20 rg/1

Dissolved O 0.007 mg/l 0.00T =g/l
Total Dissolved Sclids

and 10 mg/l S00 mg/1

Suspended Sclids, max
pH at T7°F 9.3-9.5 9.3-3.5
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4, ENVIRONMENTAL IMPACT OF SITE PREPARATION
AND CONSTRUCTION

Résumé

Section 4 of the FES-CP described the e¢nvironmental impacts that had taken piace due to site
preparation and construction through March 1973 and the staff's evaluation of those impacts.
At that time, the station was approximately 45% complete. The following sections present
additional information related to the continued construction of the facility.

As of March 1975, the construction of Unit No. | was over 80 percent compiete. Commercial
operation had been projected by the applicant for the spring of 1975, but now is projected for
mid 1976. The applicant indicates that the original construction schedule has not been main-
tained due to a combination of the following:'

1. Receipt of a Construction Permit was five months later than the original schedule
allowed for, delaying work on the containment vessel which was not included in the
Construction Permit exemption,

2. The continuing evolution of NRC requirements has resulted in design changes to assure
that the unit is acceptable for issuance of an Operating License. (Any change that
would Mvo)altond the environmental impacts are addressed in this Environmental
Statement,

3. Delayed availability of materials and equipment for installation has been experienced.
This is due in part to the complexity of the equipment; strirgent quality assurance/
quality control requirements; additional requirements of ASME code; the lack of basic
material availability such as valve forgings, pump casing castings, and steel plate
(particularly that associated with stainless steel nnt:?'. and the lack of manufac-
turing space availability nationally during the period.

4. Genera)l unavailability of skilled craftsmen in critical areas contributed to schedule
delay and decreased productivity. In particular, shortages of qualified pipe fitters
and welders existed, and continues to exist, at various stages during the project.

S, Lower productivity than expected has transacted, due in part to cramped working
quarters and to fulfiliment of detailed quality assurance requirements. Rework
resulting from design modification also contributed to lower productivity than
originally expected.

6. The complexity of designing, procuring, and constructing a large nuclear unit has
exceeded previous expectations, with a resulting lag in release of design/construc-
tion details in some areas.

4.1 EFFECT OF SITE PREPARATION ON TERRESTRIAL ECOLOGY

Construction of the station required the use of 56 acres of land for buildings exclusive of the
cooling tower and 46 acres for borrow pits which will be filled with water for ponds. Habitats
ital for important species were not preempted by construction nor was any other specially
important natural resource. The major effects of construction, which consist primarily of
removal of natural resources such as wildlife habitat and farmiand and conversion to industrial
use, have already taken place.

Marshes of the site are under control of the Bureau of Sport Fisheries and Wildlife and are
being preserved for water fowl habitat. About 600 acres of the wildlife refuge marsh are under
Bureau management. This is on balance a net benefit to wildlife of the area.

Acquisition of transmission right of way and corridor clearance is virtually complete. The
staff assessment of route selection and impacts on biota remains unchanged from that of the
FES-CP stage (p.4-1). No unacceptable adverse effects on biota are anticipated. Herbicides
will not be used for corridor maintenance.



4.2 EFFECTS OF SITE PREPARATION ON WATER QUALITY

The staff has presented their analysis of the expected effects of construction of the temporary
barge channel, the installation of the intake and discharge pipelines and the preparation of
the main station area in the construction permit environmental review (CP FES pp. 4-2 thry 4-
§). At that time, only short term effects on water quality in the plant vicinity were pre-
dicted. The results of the preoperational environmental monitoring program as reported in the
semi-annual envirnnmental monitoring reports covering the period from January 1, 1974 thry
December 31, 1974,2.° indicate that there is evidence of improvement over data for 1973 in
factors relating to turbidity in the Locust Point vicinity of Lake Erie. Conductivity has
decreased, turbidity measurements have decreased and correspondingly, transparency has increased.
As anticipated, these changes are related to the cessation of activities relating to the
installation of the intak2 and discharge structures and pipelines.

4.3 EFFECT OF SITE PREPARATION AND CONSTRUCTION ON AQUATIC ECOLOGY

At the time the FES-CP for the Davis-Besse Nuclear Power Station Unit 1 was issued, the staff
indicated that the construction of the barge channe! for delivery of the reactor pressure

vessel to the site, and dredging and backfilling of the trenches for the intake and discharge
piping would produce some slight short-term damage to aquatic life in the immediate vicinity,
but no lasting effects on the aquatic environment were expected. No additional site preparation
or construction impacts on Lake Erie ecology beyond those mentioned above were identified during
the OL review. The applicant's environmental monitoring of dredging and backfilling operations
suggests (hat decreases in benthic populations occurred in the immediate vicinity during late
spring and summer of 1973. Results from 1974 monitoring indicate recolonization of these areas
by benthic organisms and the presence of populations greater than those measured in 1973 during
construction. The staff concludes that temporary changes in benthic populations resulting from
consiruction-related activities have not had a significant adverse impact on aguatic populations
in the vicinity of the station.

4.4 EFFECTS ON THE COMMUNITY

Fuel loading is presently scheduled for 1976. The transmission system has been virtually
completed and although the construction schedule has been extended approximately eighteen
months, the impacts on the community presented in the FES-CP stage are still valid.

REFERENCES

1. Letter from L. Roe, Vice-President, Toledo Edison Company to E. G. Case, U. S. Nuclear
Regulatory Commission, February 11, 1975,

2. Toledo Edison Company, Semiannual Pre-operational Monitoring Report Unit 1, Vols. I and
TA, Jan. 1974 - June 1974, issued August 30, 1974.

3. Toledo Edison Company, Semiannual Pre-operational Monitoring Report Unit 1, vol. 11,
July 1974 - December 1974, issued February 28, 1975,



5. ENVIRONMENTAL EFFECTS OF STATION OPERATI

Résume

There have been two major changes related to the staff's evaluation of environmental effects of
station operation since the issuance of the FES-CP. The radiological fmpact sections

have seen completely revised due to the calculation of a new source term. Major changes to
applicable water quality criteria for Lake Erie have been made, requiring a new staff evalua-
tion of the ability of the station to meet the new criteria. These changes, as well as minor
revisions, such as reduced intake velocity, are addressed in the following sections.

5.1 EFFECT ON LAND USE

The staff considered the environmental effects of station operation on land use in the FES-CP,
Section 5.1. [t was concluded that the station would produce a very small effect on land use,
that the presence of the station would not affect access to Lake Erie, and that the cooling
towers would have a visual impact in the surrounding area. The information relied on for those
conclusions is still considered valid and the staff's conclusion remains unchanged.

5.2 EFFECT ON WATER USE

5.2.1 Water Flow Plan

The description of the water flow plan presented in the FES-CP is still valid.

L Water Consumption

The estimate of consumptive use of water by the plant has been revised and is shown in
Figure 3.4 based on updated meteorological information of the site. The evaporative loss
in the cooling tower is expected to range from 5,773 gpm to 9,408 gpm with an average of
8,173 gpm (~17 cfs) depending on climatic conditions and plant load. This is below the
previous estimate (FES-CP p. 5-2) of 9,225 gpm, (21 cfs), and will have no significant
impact o? the overall water balance of Lake Erie. There will be no use of groundwater by
the station.

5.2,3 Thermal Discharges

The Ohio Environmental Protection Agency has recently revised the water quaiity standards for
the State as published in Regulation EP-1.' These new standards became effective on January 8,
1975. A major change to the applicatle water quality criteria for the Davis-Besse Nuclear Power
Station is the allowable thermal discharge to Lake Erie. These new criteria appear in the

Ohio EPA water quality standards Section EP-1-03(b)(4)(c). The acceptability of a thermal
discharge in Ohio waters is determined after consideration of such factors as the acclimation
temperatures for important agquatic species at various life stages and times of the year. The
necessary information in these subject areas for the designated aquatic species have been
presented by the applicant in the application to the State of Ohio for a discharge permit

(FWCA Sec. 402). The Ohio EPA has indicated tentative acceptance that the applicant has success-
fully demonstrated that the thermal discharge does comply with the mixing zone provisions of
regulation EP-1-03(B)(4)(c) by issuing a proposed National Pollutant Discharge Elimination
System (NPDES) permit to the applicant (see Appendix 8). There has been no change to the staff
analysis of t°~ temporal and spatial distribution of waste heat from the Davis-Besse Nuclear
Power Station. The staff believes that the volume of water in Lake Erie subjected to small
increases above lake ambient temperature (<5°F) will result in small time-temperature exposures
for both motile and planktonic aguatic species. Therefore, the staff believes that the station
will operate within the revised standard's limitations.

5.2.4 Scouring of Lake Bottom

Because there have been no changes in the location or design of the discharge structure for
the plant, there is no change in the staff assessment of little potential for scouring of the
lake bottom due to discharge of plant effluent at a maximum of 6.4 fps over approximately

200 ft of riprap.

5-1



5-2

5.2.5 Chemical Effluents

The character of the routine chemical effluent from the Davis-Besse Nuclear Power Station has
changed very little from that presented in the FES-CP. None of these changes (e.g., an expected
pH of 8,0 vs. 7.3 in the FES-CP; an increase in total dissolved solids in the effluent from

427 ppm to 488 ppm) is sufficient to alter the previous staff assessment of the effects of the
chemical release of the plant on lake water quality or water use. No detectable effect is
expected.

The plant discharge, a submerged single slot jet diffuser, is located approximately 1200 ft.
offshore, well within the excepted zone designated for Magee Marsh by the Ohio Water Quality
Standards (see sec. 2.5.4). This zone extends approximately 2100 ft. offshore. The allowable
mixing zone for the chemical discharge extends a maximum distance from the diffuser of one-tenth
of the width of the near shore zone of the western basin of Lake Erie, which is the distance
from the shoreline to the 18 foot depth contour line. This distan 2 is approximately 4.9
nautical miles or 29772 ft. at the site vicinity. Thus, the allowuble chemical mixing zone
length is 2977 ft. The edge of the chemical mixing zone will then be beyond the boundary of

the excepted area, but within the boundary of the near shore zone. Therefore, the chemical
water quality standards trat apply in the mixing zone are those of regulation EP-1-03(C)(1)(a)
and those that apply at the edge of the mixing zone are contained in EP-1-07. Even though the
discharge is in relatively shallow water (approx. 12 ft.), the chemical releases, being concen-
trated to approximately twice the ambient lake levels, will not violate the applicable standards
for the mixing zone. Oue to the large size of the mixing zone and the dilution of the releases
by virtue of the jet type discharge, water gquality standards outside the mixing zone will be met.

The staff has considered the compiiance of the operation of the plant with recent EPA "Effluent
Limitations and Guidelines for the Steam Electric Power Generating Point Source Category"

(39 FR 36186). The applicable paragraphs of these gquidelines are 423 .12, and 423.13 (see
Appendix C). The staff evaluation of the expected station performar.e with each subpart of
these paragraphs is discussed helow:

Paragraph No. Description of Compliance

423.12(b)(1) The pH of Unit 1 discharges to Lake Erie will he 8.0 under all conditions. This

423.13(a) is in compliance with this requirement. However, the proposed NPDES permit for
Unit 1 indicates that there is no pH limitation on the discharge stream to the
Toussaint River. Thus, waste streams such as the auxiliary boiler blowdown
condensate, an infrequent and low volume waste source, are not presently
controlled to meet the provisions of this part.

423.12(b)(2) The applicant will comply with this provision by stipulation in the discharge
423.13(b) permit,

423.12(b))(3) The applicant will intercept all oil attempting to leave the facility through oil
423.13(c) interceptors in all drains and expects to remove virtually all of it. The staff
celieves that the limitation on 01l and grease will be met with the present system.

The staff believes that the limitation on TSS (total suspended solids) in the
guidelines will be met by the individual plant systems that characteristically
contain TSS in their effluent (e.g., sewage treatment effluent, settling basin

effluent).
423.12(b)(4) Not applicable.
423.13(d)
423.13(e) Not applicable.

423.12(b)(S) The 2pplicant has stated that the initial plant startup cleaning solutions and

423.13(f) wastes will not be discharged to the receiving waters, but will be trucked off
site for disposal in an approved manner. Therefore, the applicant will comply
with this requirement. (ER Suppl. 1 CP Stage p. 4-40).

Periodic cleaning of the steam generator and the service water system heat
exchangers will be required. Aithough these processes are not specifically
identified by the applicant, the staff believes that they would be treated in

a similar manner to those startup wastes, thus complying with the limitations of
this part.



423.12(b)(6)
423.13(q)

423.12(b)(7)
423.13(h)

423.12(b)(8)

423.13(1)

423.12(b)(9)
423.13(3)

423.13(k)
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As stated earlier in Section 3.6, the applicant plans to discharge these wastes
to the Toussaint River approximately once each year. Dilution of the condensate
with water in the drainage ditch (i.e., river water) would be relied upcn to
bring the discharge concentrations within compliance prior to reaching the river.
In the case of iron, this would require a 100 fold dilution for ccmpliance.
However, this practice is not allowed by paragraphs 423.12(b)(10) and 423.13(k).
Therefore, a change in the operational procedures or the establishment of a
treatment system will be required by the limitations of this part.

Not applicable.

The applicant will periodically chlorinate the closed condenser circulating water
system to maintain, during periods of chlorination, a maximum of 0.5 mg/1 and an
average of 0.2 mg/1 free chlorine residual. Even without the expected degradation
of free residual chiorine in the cooling tower circuit, this will comply with the
limitations for chlorine releases of this part. The chlorination of the service
water system will be controlled to a free residual chlorine level of 0.5 mg/]
during normal operation of the plant. This residual is expected to degrade
significantly during passage through the closed cundenser circulating water system
due primarily to chlorine demand in the system's waters and also exposure to
sunlight in the cooling tower. This action is expected to bring the releases of
free residual chlorine within the limitations of this part.

During unit shutdown, when the service water system discharge is directed to the
collection box, chlorination will be limited to 2 hours per day to a level of
0.5 mg/1 free residual chlorine maximum. However, this discharge will be con-
trolled to comply with the limitations of this part by stipulation in the NPDES
permit,

Since the applicant will not use any corrosion inhibitors at the plant, the
limitations on corrosion inhibitors will be met.

The applicant plans to periodically chlorinate the closed condenser cooling water
system (from which blowdown is removed) for up to four 30 minute periods per day.

Because of the time necessary to Flush the closed condenser circulating water
system by blowdown remcval, chlorination of this system for the maximum time
estimated may result in residual chlorine being discharged from the station for
greater than two hours per day, which will not be in compliance with the pro-
visions of this part.

Since the service water system is continuously chlorinated and this water reaches
the receiving water after passing through the main condenser cooling circuit, the
potential exists for residual chlorine to be discharged for a period greater than
2 hrs/day. The staff believes that the chiorine demand of the unchlorinated main
condenser cooling water (1.4 mg/1 ref: OL-ER Suppl. Table 3.3-1) will reduce the
chlorine residual to an undetectable level.

The applicant will discharge blowdown from the cold side of the recirculation
loop and thereby comply with this limitation.

No detectable effects on water quality or uses are expected due to effluent from the sewage
treatment plant. The BODs of the effluent will be below the State of Ohio limits and the
effluent will be continuously chlorinated to control bacteria at an almost zero level.

5.3 COOLING TOWER EFFECTS

8.3.1
$.3.2
5.3.3

Choice of Cooling System

Possible Atmospheric Effects
Experience with Natural-Draft Cooling Towers

The in“ormation relied on for the discussion of the cooling tower, the atmospher c effects, and
the experience with natural draft tower is still considered valid by the staff.
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5.3.4 Predictions for the Staticn Cooling Tower

ine unly change in the predictions of the impacts of the station cooling tower operations is
related to drift. This change is a result of the updated meteorological information for the
site. The staff examined the possible effects of cooling tower drift in the FES-CP (p 5-10}.
No measurable effects on terrestrial biota were expected due to drift, fogging, or icing. A
revised estimate of drift emission has since been made available which indicated a slightly
higher level of emission than previously estimated although the assumed operating parameters

7 'he tower have not changed. Orift emission is currently estimated to be about 270 pourds
per day instead of 247 pounds per day as previuusly estimated. The staff’s evaluation of

the increased drift is still that there will be no adverse effect of drift on terrestrial biota.

5.4 EFFECT ON TERRESTRIAL ENVIRONMENT

The following information updates the staff's evaluation of terrestrial impacts due to station
operation.

5.4.) Wildlife

Loss of habitat and bird collision with cooling towers are the primary impacts of the plant on
animals of the area. At the CP review, the staff did not find that the loss of habitat would
be unacceptable to the biota since the sit2 consists primarily of marsh areas, which are being
protected, and farmland or disturbed woodlands. At the present stage of construction for Unit
1, the loss of habitat has been completed and no further alteration is expected.

The cooling tower is within major flyway of migratory song birds and waterfowl and some hazard
of bird mortality due to impaction on the tower exists. The staff assessment of this possibility
in the FES-CP stage concluded that birds were not likely to be killed in large numbers but that

a few mortalities at varying intervals were likely. Since that assessment, the applicant has
submit*ed data on impactions (Table 6.3). These results are consistent with the original
assessment. A total of 157 birds mostly Warblers and Kingllets were killed on station structures
during the migratory periods of 1972-1973. Ouring the 9-week autumn migratory season in 1974,
342 dead birds were recovered.!® Eighty-two percent were recovered from the cooling tower,

15.5% from uUnit 1 structures and 2.8% from the meteorological tower. Warblers and Kinglets

were again the most frequently affected. The increase in bird numbers may not be due to increased
numbers of collisions since the applicant increased his frequency of collection in 1974. Studies
show that scavengers (raccoons, skunks, foxes, etc.) may take up to 88% of the fallen birds if
they are not collected quickly after they fall. A1l counts to date are, therefore, probably
underestimates of true collision frequency.

Two species which appear on the 1ist of rare, declining or endangered birds (Table 2.10) have
thus far collided; these are the Yellow Warber (6 impactions) and the Pine Warbler (7 impac-
tions). These species do not appear on the U.S. Department of Interior list of endangered
species. While it is generally undesirable to adversely affect these species, the staff notes
that the number involved is small and reliable methods for prevention of impactions are not
available. No waterfowl have collided with the tower. Mortalities in the number reported do
not constitute a threat to the species involved, and continued monitoring will be required until
the long term impacts have been established. ’

The waterfowl which utilize the site are an important wildlife resource. Navare Marsh, whizh

is the principal waterfowl habitat on site, has been protected frum construction effects and

is, for the benefit of waterfowl, under the management by the Bureau of Sport Fisheries and
Wildlife. This arrangement gives reasonable assurance that there will be no unacceptable adverse
effects of the plant on waterfowl resulting from any further construction of Unit 1 and the
subsequent operation of the station.

5.4.2 Noise

The staff has reviewed the predictive technique utilized by the applicant for estimating noise
levels in the plant vicinity during operation (see ER Suppl. sec 6.2.6) as well as the base-
1ine noise measurements (see ER Supp!. sec 2.9).

The staff agrees with the applicant that the predictive technique employed is conservative in
that no sound attenuation was accounted for by intervening structures, meteorological conditions
or topographical features in estimating population exposure levels. Thus the predicted increase
in numbers of permanent and non-permanent a2a residents exposed to higher than "acceptable"
(ref. 2, 3) levels could be expected to be lessened somewhat. The appiicant’'s predictions (see
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Figures 5.1 and 5.2) indicate that the current number of permanent area residents experiencing
daytime background sound levels in excess of both the HUD "acceptable" noise level of 45dBA?
and the EPA "identified level" fo. public healith and welfare of 55dBA® will be increased by
approximately 10% and 8%, (26 and 4) respectively. The corresponding nighttime exposure in-
crec_es will be 29 residents (compared tc 0 residents for precperational conditions) for the
HUD guidelines anc no increase for the EPA "identified level".

Because response to subhearing loss or annoyance levels of noise is subjective in nature and
because of variables not accounted for in the applicant's analysis such as the presence of
attenuating condicions which may or may not mitigate the effects, the staff will require the
applicant to confirm the predictions made concerning operational noise levels in the site
vicinity. The requirement for this special study will be set forth in the Environmental
Technical Specifications.

5.4.3 Transmission Rights of Way
Herbicides

The applicant plans no use of herbicides for transmission corridor maintenance. No adverse
effects are therefore anticipated.

Qzone
The staff considered possible adverse effects of ozone along transmission line in the FES-CP
stage (p. 12-27 comment 10C). It was concluded at that stage that no adverse effects due to
ozone generation could be anticipated. The information relied on for that conclusion is still
considered valid and the staff conclusion at this stage remains unchanged.

Effects of Induced Currents

The question of electrostatically induced currents in metal structures near EHV transmission
line rights-of-way was not addressed at the CP stage except in reference to possitle effects

on railway signal and communication circuits. Recent information indicates that electrostatic
effects in fences, metal buildings, and motor vehicles are also possible but do not present
hazards of lethal electric shock to humans or animals. However, shock ranging from “barely
perceptible” to "real jolt" has been received from metal structures and vehicles beneath EHV
lines. A fire hazard may exist if vehicles are refueleu beneath EHV lines.

The staff concludes that electrostatic induction could cause inconvenience and varying degree of
nuisance to residents who live near the corridors but there is no likelihood of mortality caused
by electrocution of persons or animals from the applicant's lines.

5.5 EFFECTS ON AQUATIC ENVIRONMENT

$.5.1 Intake Effects

Inpingement of Fishes

The vertical downflow through the slots in the intake crib will be a maximum of 0.25 feet/second
at the design intake flow of about 42,000 gpm.* The actual velocity which will be experienced at
the expected intake flow of approximately 21,000 gpm will be about 0.12 feet/second. These low
intake velocities do not entirely eliminate the potential for impingement. I% is questionable
whether the bubble screen which have been installed at the intake crib will be effective in
deflecting fishes. The applicant's preoperational aquatic monitoring program and experience
gained at similar nuclear power plants indicate that emerald shiner, spottail shiner, gizzard
shad and alewife will be impinged in greatest numbers. Survival of fishes washed from the
traveling screens and sluiced through a trough to the holding basin is not expected to be high,
based on low survival rate. experienced at other nuclear power plants along the Great Lakes.

The staff expects that impingement losses at the plant will not significantly affect the
fisheries of Lake Erie. The staff will require and evaluate future monitoring of fishes in the
lake and intake canal to ensure that unacceptable impingement losses are not incurred. The
effect of the marsh control pumps on the abundance and distribution of fishes in the vicinity

of the site will be investigated as appropriate.
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5.5,2 Station Passage Effects

Entrainment of Plankton and Fish Life-Stagas

Phytoplankton, zooplankton, and fish eggs, larvae and young small enough to pass through the
1/4"-mesh openings of the traveling screens will either be retained by the 1/16"-mesh strainers
following the cooling tower makeup and service water pumps or continue on through the condensor.
On the average an organism will spend about 20 hours in the station, during which time it will
go through periods of chlorination and several trips through the condenscr and pumps. [t is
assumed that all organisms entrained within the Davis-Besse Unit 1 heat dissipation system will
be killed by a combination of mechanical, thermal and biocidal effects.“»5,5 The staff does
not agree with the approach used by the applicant to assess potential impacts which may result
from entrainment losses at the station. A comparison of the number of organisms entrained in
the intake volume of the plant at design flow with an assumed homogenous distribution of the
same organisms in the calculated flow through the western basin of Lake Erie and in the volume
of the entire lake does not provide a valid assessment of regional impact. However, the staff
expects that entrainment losses will not significantly alter local populations of plankton and
fishes at the Davis-Besse Site. This conclusion is based on (1) the low fish egg and larval
densities at the site which indicate that it is not a major spawning area, (2) the distribution
of known spawning areas along the southwest shore of Lake Erie, (3) the offshore location of
the intake crib, and (4) the relatively small volume of water withdrawn from the lake by the
plant. The staff will require the applicant to monitor phytoplankton, zooplankton, and
ichthyoplankton at the site to verify this evaluation. This monitoring program will be included
in the Environmental Technical Specifications which becomes part of the operating license.

5.5.3 Discharge Effects

Scouring

Approximateiy one-half acre o lake hottom in the immediate vicinity of the discharge jet has
been covered with riprap, permanently altering the benthic community. The riprap extends
approximately 200 feet out from the discharge structure be{ond the influence of an induced
current of 0.5 fps, thus preventing scouring of sediments.* Benthic organisms which have
recolonized the area associated with the discharge facility will experience induced currents
when the plant becomes operative. The areas experiencing currents in excess of 0.1 and 0.5 fps
will be 0.014 and 0.086 acres, respectively.“ Epibenthic crganisms presently inhabiting the
area of induced discharge currents of 0.5 fps or greater may be swept clear and deposited on
nearby areas. The discharge structure and its induced currents should have no discernible
effect on the benthic ecology of the western basin of Lake Erie or the Lake as a whole. The
staff considers the disruption of a small amount ¢f benthic habitat to be acceptable when
compared to the prevention of continuous scouring of sediments which would otherwise result at
the discharge.

Thermal Discharge

Water from the station collecting basin will be discharged into Lake Erie. This effluent
generally will be warmer than Lake Erie, except for a few days in fall when it will likely be

a few degrees cooler.“* Under conditions of maximum heat discharge (138 X 10° BTU/hr) the plume
of water warmer than 3°F above ambient will cover about 0.9 acres.® Approximately 4 acres will
be contained within the 1°F isotherm.® PResidence time within the 1°F isotherm usually will be
less than 15 minutes, but may be as long as one hour. Thermal effects caused by entrainment

of phytoplankton, zooplankton, and fish eggs and larvae in the discharge plume are not expected
to measurably alter the aquatic populations in the western basin of Lake Erie or the Lake as

2 whole. The slight increase in temperature experienced for a short time by entrained organisms
will not induce significant shifts in species composition or abundance in these areas.

Thermal Shock

Fishes will be attracted to the perimeter of the thermal plume during winter and early spring.*®
The high velocity of the discharge and natural avoidance reaction of most fishes to lethal
temperatures will discourage them from residing in the immediate vicinity of the discharge jet.
Most of the small plume area where fish could congregate will be only a few degrees above Lake
ambient temperatures. It is unlikely that these fishes would be killed by cold shock if the
station shutdown suddenly.
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Chemical Discharge

The total dissolved solids concentration in the discharge water will be about twice that of Lake
Erie water because of evaporation loss of water in the cooling tower.® The constituents of the
dissolved solids will be essentially the same as those of lake water (Table 2.4). Their concen-
trations in the discharge water will be reduced rapidly by dilulion with entrained lake water.
Concentrations of dissolved solids greater than 15% above ambient will be confined to an area
less than one acre at a discharge rate of 19,260 gpm.“ Mortalities resulting from exposure of
aquatic biota to dissolved solids concentrations approximately double lake ambient are not
expected to have a discernible effect on the local aquatic biota. Total dissolved solid levels
in Lake Erie varied by a factor greater than 4 in 1974°. Free chlorine in the discharge water
will be kept to a minimum and total residual chlorine is predicted by the applicant to be at or
below prediction and that a total residual chlorine concentration of 0.5 mg/1 maximum in the
discharge for short periods of time will not significantly alter aquatic populations at the
Davis-Besse Site. The staff evaluated the effect on the aquatic environment from dischurgin?
chlorine at the 0.5mg/1 level in FES-CP. This level is allowed by the new EPA guideliines. In
that evaluation the staff estimated that a toxic zone within 50 feet of the discharge could be
produced during the intermittent discharges. Due to the high discharge velocity of the blow-
down, the staff concluded that no adult fisi would likely be subjected to toxic concentrations,
but that there could be a sublethal effect on the reproductive capacity of scuds (amphypods ) ,
which is not considered to be an important food source at the site. The staff's previous
evaluation that there will be aquatic ecology due to the intake of lake water and discharge of
heated, sometimes chlorinated, water will be negligible is unchanged. In addition, the staff
has evaluated the applicant's proposal to continuously chlorinate the service water system.
This water reaches Lake Erie after passing through the main condenser cooling circuit. The
staff believes that the chlorine demand of the unchlorinated main condenser cooling water will
reduce the chlorine residual to an undetectable level and that the aquatic impact resul*ing
will be negligible.

5.6 RADIOLOGICAL IMPACT ON BIOTA OTHER THAN MAN
5.6.1 Exposure Pathways

The pathways by wrich biota other than man may receive radiation doses in the vicinity of a

nuclear power station are shown in Figure 5.3. Two comprehensive reports’»? have been concerned

with radicactivity in the environment and these pathways. They can be read for a more detailed

explanation of the subjects that will be discussed below. Depending on the pathway beign con-

sidered, terrestrial and aquatic organisms will receive either approximately the same radiation

doses as man or somewhat greater doses. Although no guidelines have been established for

desirable limits for radiation exposure to species other than man, it is generally agreed that

the limits established for humans are also conservative for these species.’ |

5.6.2 Radioactivity in the Environment

The quantities and species of radionuclides expected to be discharged annually by Davis-Besse 1
Nuclear Station in liquid and gasevus effluents have been estimated by the staff and are given
in Tables 3.2 and 3.3, respectively. The basis for these values is discussed in Section 3.5.
For the determination of doses to biota other than man, specific calculations are done primarily
for the liquid effluents. The liguid er.iuznt quantities, when diluted in Davis-Besse 1 Nuclear
Station discharge, would produce an average .voss activity concentration, excluding tritium of
0.013 picocuries per milliliter in the plant ‘'ischarge areas. Under the same conditions, the
tritium concentration would be 15 picocuries/ml. Additional discussion concerning Tiquid
dilution is presented in Section 5.7.

Doses to terrestrial animals such as rabbits or deer due to the gaseous effluents are quite
similar to those calculated for man (Section 5.3). For this reason, both the gaseous effluent
concentrations at locations of interest and the dose calculations for gaseous effluents are
discussed in detail in Section 5.7.

5.6.3 Dose Rate Estimates

The annual radiation doses to both aquatic and terrestrial biota including man were estimated on
the assumption of constant concentrations of radionuclides at a given point in both the water
and air, Referring to Figure 5.4, radiation dose has both internal and external components.
External components originate from immersion on surfaces, in distant volumes of air and water,
in equipment, etc. Internal exposures are a result of ingesting and breathing radioactivity.




Doses will be delivered to aquatic organisms living in the water containing radionuclides dis-
charged from the power station. This is principally a consequence of physiological mechanisms
that concentrate a number of elements that can be present in the aqueous environment. The
extent to which elements are concentrated in fish, invertebrates, and aguatic plants upon uptake
or ingestion has been estimated. Values of relative biological accumulation factors (ratic of
concentration of nuclide in organisms to that in the aqueous environment) of a number of water-
dborne elements for several organisms are provided in Table 5.1.
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Doses to aquatic plants and fish 1iving in the discharge region due to water uptake and inges-
tion (internal exposure) were calculated to be 37 and 7.6 mrads/year, respectively, for Davis-
Besse 1 Nuclear Station operation. The discharge region concentrations were those given above
and it was assumed that these organisms spent all of the year in water of maximum concentra-

tions. A1l calculated doses are based on standard models.!® The doses are quite conservative
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TABLE 5.1
1
FRESHWATER BI0ACCUMULATION FACTORS'Z
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100
1000
7
100
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PLANTS
4500
500
500000
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1000
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since it is highly unlikely that any of the mobile 1ife forms will spend a significant portion
of their life span in the maximum activity concentration of the discharge region. Both radio-
active decay and additional dilution would reduce the dose at other points in the Lake.

External doses to terrestrial animals other than man are determined on the basis of gaseous
effluent concentrations and direct radiation contributions at the locations where such animals
may actually be present. Terrestrial animals in the environs of the station will receive
approximately the same external radition doses as those calculated for man. Table 5.3 lists the

dos:s due to the gaseous effluents.

An estimate can be made for the ingestion dose to a terrestrial animal such as a duck which is
assumed to consume only aquatic vegetation growing in the water in the discharge region. The
duck ingestion dose was calculated to be about 28 mrads/year, which represents an upper limit
estimate since equilibrum was assumed to exist between the aguatic organisms and ail radio-
nuclides in water. A nonequilibrium condition for a radionuclide in an actual exposure situation
would result in a smaller biocaccumulation and therefore in a smaller dose from internal exposure.

The literature relating to radiation effects on organisms is extensive, but very few studies
have been conducted on the effects of contiuous low-level exposure to radiation from ingested
radionuclides on natural agquatic or terrestrial populations. while the existence of extremely
radiosensitive biota is possible and while increased radiosensitivity in organisms may result
from environmental interactions, no biota have yet been discovered that show a sensitivity to
radiation exposures as low as those anticipated in the area surrounding Davis-Besse 1 Nuclear

Station. In the "Beir" report,!! it is stated in summary that evidence to date indicates that
nc other living organisms are very much more radiosensitive than man, therefore, no detectable
radiological impact is expected in the aguatic biota or terrestrial mammals as a result of

the quantity of radionuclides to be released into Lake Erie and into the air by Davis-Besse

1 Nuclear Station.

5.7 RADIOLOGICAL IMPACT ON MAN

5.7 Exposure Pathways

Routine power generation by Davis-Besse 1 Nuclear Station will result in the release of small
quantities of fission and activation products to the environment. This evaluation will provide
dose estimates which can serve as a basis for a determination that releases to unrestricted

areas are as low as practicable in accordance with 10 CFR Part 50 and within the limits specified
in 10 CFR Part 20. The NRC staff has estimated the probable nuclide releases from Davis-Besse

1 Nuclear Staticn based upon experience with comparable operating reactors and evaluation of the
radwaste system. These releases have been discussed in Section 3.4.

Estimations were made of radiation doses to man at and beyond the site boundary via the most
significant pathways among those diagrammed in Fig. 5.4. The calculations are based on con-
servative assumptions regarding the dilutions of effluent gases and radionuclides in the liquid
discharge, and the use by man of the plant surroundings. In general, radiation doses were cal-
culated for an average individual, whether adult or infant, in terms of physiological parameters.
However, the staff assumes that these individuals are exposed to the highest radfoactivity
concentrations or levels in the pathways under consideration.

Based upon experience at comparable operating nuclear power reactors, an estimate has been made
of the occupational radiation exposures expected to result from plant operation (see Section
§.7.5.2).

8.7.2 Liquid Effluents

L

Expected nuclide releases in the liquid effluent have been calculated for Davis-Besse 1 Nuclear
Station 3 d are listed in Table 3.2. In the immediate vicinity of the Davis-Besse 1 Nuclear
Station discharge, the gross activity concentration, exclusive of tritium, is estimated to be
0.013 picocuries/ml. Under the same conditions, the tritium concentration would be 15 pico-
curies/ml, as stated in Section 5.6.2.

During normal reactor operations, a fraction of the noble gases produced will be released in the
liquid effluent and subsequently discharged into the Lake Erie. The NRC Office of Inspection

and Enforcement has analyzed operating reactor radioactive liquid effluent for noble gas content
and under conditions of highest annual average noble gas concentrations in the discharge water,
no significant doses would be delivered to human beings.
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Consumption of water represents one exposure pathway tc the population. The nearest potable
water intake that could be affected by the plant liquii effluents is at Port Clinton which is
Tocated 9 miles southeast of the site. Individual do.es via this pathway are evaluated using
standard dose models'? and an assumed daily consumpt on of 1.2 liters. Other pathways of
relative importance involve recreational use of Lake Erie in the vicinity of the discharge zone.
Individual doses from consuming fish caught in the mmediate dischirge area were evaluated

using the biological accumulation factors listed ir Table 5.1 and standard models!®. Swimming,
boating, and fishing in the discharge region were  1so included in the evaluation. Table 5.2
summarizes the potential individual deses from the Tiquid effluents.

$.7.3 Gaseous Effluents

Radicactive effluents released to the atmosphere from the plant will result in the most signifi-
cant radiation doses to the public. NRC staff estimates of the probable gaseous and particulate
releases listed in Table 3.3 were used ‘o evaluate average site meteorological conditions,
assuming that releases occur at a constant rate. Radioactive gases are released near ground
level from the plant. Thus, doses result from immersion in the dispersed radiocactive gases. !,

The primary food pathway to man involves the ingestion by dairy cows of radioiodine deposited
onto grazing areas. Consumption of milk from these cows can result in exposure to the human

thyroid. Doses to a child's thyroid which would result from consuming one liter of milk daily

from a fgu grazing six months annually were calculated for the nearest farm using recognized
models.

TABLE 5.2
ANNUAL INDIVIDUAL DOSES FROM LIQUID EFFLUENTS
DOSE {mrem/yr)

LOCATION PATHWAY TOTAL BODY GI TRACT  THYRCID BONE
Coolant Fish

Ingestion 1.7 0.091 0.35 3
Discharge Recreational

Use of shoreline
(500 hrs/yr) 0.25

Swimming -3
(100 hrs/yr) 3.0 x10

Region Boating Y
(100 hrs/yr) 1.5 x 10

Port Clinton Water -4 a 4 5
Ingestion 3.8x 10 3.8x 1077 1.0x 107" 2.1x10

Another food pathway to man of secondary importance involves the consumption of leafy vegetables
subject to deposition of the radionuclides released to the atmosphere. The thyroid dose

resulting from the consumption of Teafy vegetables produced at the nearest farm or residence
during the growing period was evaluated.

All doses due to gaseous effluents are summarized in Tablas 5.3.

5.7.4 Comparison of Calculated Dose with Proposed Appendix [ Design Objectives

Table 5.4 shows the comparison of calculated doses from plant o
design objectives. The critical pathway for this plant is the
at a location 2.5 miles WSW of the plant.

peration with proposed Appendix I
grass-cow-milk pathway, calculated



ANNUAL INDIVIDUAL

TABLE 5.3

DOSES DUE TO GASEOUS EFFLUENTS

DOSE (mrem/yr)

LOCATION X/Q (sec/m TOTAL BODY  SKIN THYROID
Nearest cow 1.8 x 10 0.005 0.018 4.3\
(2.5 mi WSW)
Nearest farm 1.8 x 10 0.062 0.20 0.76(¢)
(0,55 mi W)
Nearest 9.8 x 10”7 0.033 0.1 0.42'¢)

residence
(0.55 mi S4)
Nearest beach 4.6 x 10° 0.012 0.044 0.30(9)

(2.0 mi NW)

ﬁTl!eteomlcm,\y Data: Onsite, 12/69-11/70, 20 ft winds.
(b)lnfant thyroid dose from inhalation and milk consumption.

(C)Adu1t thyroid dose from inhalation and consumption of fresh leafy vegetables.

(u)Adult thyroid dose from inhalation.

TABLE 5.4

COMPARISON OF CALCULATED DOSES FROM DAVIS-BESSE 1 OPERATION
WITH APPENDIX I DESIGN OBJECTIVE DOSES*

CRITERION
A. Liquid Effluents

Due to total body or

any organ from all
pathways

B. Gaseous Effluents
Gamma Dose in air

Beta dose in air

Dose to total body of

an individual

Dose to skin of an
individual

C. Radioiodine ana
Particulates

Dose to any organ
from all pathways

PROPOSED APPENDIX I

DESIGN OBJECTIVE

CALCULATED DOSES

5 mrem/yr

10 mrad/yr
20 mrad/yr

5 mrem/yr

15 mrem/yr

15 mrem/yr

2.2

4.3

#hs p-esented in concluding statement of position of the
Docket No. RM-50-2, February 20, 1974, pp. 25-30, U. S.

Commission.

Regulatory Staff,
tomic Energy
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5.7.5 Direct Radiation

5.7.5.1 Radiation from the Facility

The plant design includes specific shielding of tre reactor, hold-up tanks, filters, demineral-
izers and other areas where radiocactive materials may flow or be stored, primarily for the
protection of plant personnel. Direct radiation from these sources is therefore not expected
to be significant at the site boundary. Confirming measurement will be made as part of the
applicant's environmental monitoring program after plant start-up. Low level radicactivity
storage containers outside the plant are estimated to contribute less than .01 mrem/yr at the
site boundary.

$.7.5.2 Occupational Radiation Exposure

Based on a review of the applicant's safety anaiysis report, the staff has determined that
individual occupational doses can be maintained within the 1imits of 10 CFR Part 20. Radiation
dose Timits of 10 CFR Part 20 are based on a thorough consideration of the biological risk of
exposure to fonizing radiation. Maintaining radiation doses of plant personnel within these
1imits ensures that the risk associated with radiation exposure is no greater than those risks
normally accepted by workers in other present day industries.!S Using information compiled by
the Commission'® of past experience from operating nuclear reactor plants, it is estimated that
the average collective dose to all on-site personnel at large operating nuclear plants will be
approximately 450 man-rem per year per unit. The total dose for this plant will be influenced
Dy several factors for which definitive numerical values are not available. These factors are
expected to lead to doses to on-site personnel lower than estimated above. Improvements to

the radicactive waste effluent treatment system to maintain off-site population doses as Tow

as practicable may cause an increase to on-site personnel doses. If all other factors remain
unchanged, “owever, the applicant's implementation of Regulatory Guide 8.8 and other gquidance
provided through the staff radiation protection review process is expected to result in an
overall reduction of total doses from those currently experienced. Because of the uncertainty
in the factors modifying the above estimate, a value of 450 man-rem will be used for the
occupational radiation exposure for the 1 unit station.

5.7.6 Summary of Annual Radiation Doses

The combined dose (man-rem) due to gaseous effluents to all individuals Tiving within a fifty
mile radius of the plants was calculated using the projected 1980 population data furnished by

the applicant.'” Values for the man-rem dose at various distances from the plants are summarized
in Table 5.5,

Presently, according tc the applicant, about 730,000 people derive their drinking water from the
lake within a 50 mile radius of the plant. The total exposure to this population was evaluated
using the drinking water dose presented in Table 5.2 and applying appropriate dilution factors.

The cumulative dose resulting from the consumption of fish harvested in Lake Erie was estimated.
[t was conservatively assumed the regional fish catch of 2.2 x 106 kg was entirely consumed by
the population within 50 miles of the plant. It was also assumed that this entire quantity of
fish was harvested from an area where the effluent dilution factor was 1000.

The usage of Lake Erie and its shoreline for recreational purposes within 50 miles of the site
was estimated tc be 2.2 x 10°, 4.5 x 10%, and 8.9 x 105 man-hrs/yr for swimming, boating, and
recreational use of the shoreline, respectively,

L

The population dose from all sources including natural backqround, cloud immersion, drinking
water ingestion, consumption of fish, recreation, transportation, and occupational exposure is
summarized in Tabie 5.6.

5.7.7 Evaluation of Radiological Impact

The average annual dose from gaseous effluents to persons living in unrestricted areas within
50 miles of the plant is less than 0.1 mrem/yr as shown in Table 5.5. Maximum individual doses
due to liquid and gaseous effluent releases are less than 5 mrem/yr as seen in Tables 5.2 and
5.3. These values are only a few percent of the natural background exposure of 0.105 rem/yr,!®
are below the normal variation in background dose, and represent no measurable radiological
impact.
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Using conservative assumptions, the total man-rem in unrestricted areas from all effluent path-
ways received by the estimated 1980 population of 2,225,000 persons who will live within a
fifty mile radius of Davis-Besse 1 Nuclear Station, would be about 4.4 man-rem per year; by
comparison, an annual total of about 234,000 man-rem is delivered to the same population as a
result of the average natural background dose rate of about 0.105 rem per year in the vicinity
of Davis-Besse 1 Nuclear Station.

The 450 man-rem estimated as occupational on-site exposure is a small percentage of the annual
total of about 234,000 man-rem delivered to the 1980 population living within a 50 mile radius
of Davis-Besse 1 Nuclear Station.

TABLE 5.5
CUMULATIVE POPULATION, ANNUAL CUMULATIVE DOSE, AND

AVERAGE ANNUAL TOTAL BODY DOSE DUE TO GASEOUS EFFLUENTS
IN SELECTED ANNULI ABOUT THE PLANT

CUMULATIVE CUMULATIVE ANNUAL AVERAGE
RADIUS POPULATION CUMULATIVE DOSE ANNUAL DOSE
(MILES) (MAN-REM) (MILLIREM)
1 141 0.0085 0.060
2 460 0.013 0.028
3 807 0.014 0.017
1 1092 0.015 0.014
5 1571 0.016 0.010
10 17740 0.027 0.0615
20 116223 0.054 0.0005
30 747314 C.16 0.0002
40 1111999 0.21 0.0002
50 2224801 0.37 0.0002
TABLE 5.6

SUMMARY OF ANNUAL TOTAL BODY
DOSES TO THE POPULATION WITHIN 50 MILES

CATEGORY POPULATION DOSE
(man-rem/yr)
Natural Environmental Radiocactivity 234,000

Nuclear Plant Operation
Plant Work Force 450
General Public

Gaseous cloud 0.37
Drinking water 0.Mn
Fish ingestion 0.31
Recreation (Fishing, Swimming, Boating) 0.01
Transportation of Nuclear Fuel

and Radioactive wastes (see Section 5.10) 3

gffluents from plant operation will then be an extremely minor contributor to the radiation
dose that persons 1iving in the area normally receive from natural hackground radiation. The
estimated radiation dcses to individuals and to the population from normal cperation of the
station support the conclusion in Section 3.4 that the releases of radioactive materials in
liquid and gaseous effluents are as low as practicable.



5.8 EFFECTS ON THE COMMUNITY

The staff considered the environmental effects of station operation in the community in the
FES-CP, Section 5.8. It was conciuded that the size of the operating staff was sufficiently
small as to have an insignificant effect on the local economy, that the taxes on the station
will greatly benefit the local school district, and that since there are no zoning regulations
in the area, the extent to which industrial development would occur was under the authority
of the local authorities. The information relied on for that conclusion is still considered
valid and the staff's conclusion at this stage remains unchanged.

5.9 TRANSPORTATION OF RADIOACTIVE MATERIAL

The transportation of cold fuel to a reactor, or irradiated fuel from the reactor to a fuel
reprocessing plant, and of solid radicactive wastes from the reactor to burial grounds is within
the scope of the NRC report entitled, "Environmental Survey of Transportation of Radioactive
Materials to and From Nuclear Power Plants.” The environmental effects of such transportation
are summarized in Table 5.7.

5.10 EFFECTS OF THE URANIUM FUEL CYCLE

The environmental effects of uranium mining and mi11ing, the production of uranium hexafluoride,
isotopic enrichment, fuel fabrication, reprocessing of irradiated fuel, transportation of radio-
active materials and management of low-level wastes and high-level wastes are within the scope
of the NRC report entitled, "Environmental Survey of the Uranium Fuel Cycle."'® The contribu-
tion of such environmental effects are summarized in Table 5.8.
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Table 5.7 Environmental Impact of Transportation of Fuel and Waste
to and from One Light-wWater-Cooled Nuclear Power Reactord

Normal Conditions of Transport

Environmental Impact

250,000 Btu/hr

73,000 1b per truck;
100 tons per cask
per rail car.

Heat (per irradiated fuel cask in transit)
Weight (governed by Federal or State restrictions)

Traffic density

Truck Less than 1 per day
Rail Less than 3 per month
Estimated Range of Doses
Number of to Exposed Cumulative Dose to
Exposed Persons Individuals® Exposed Population
Population Exposed (per reactor year) (per reactor year)®
Transportation 200 0.01 to 300 millirem 4 man-rem
workers
General public
Onlookers 1,100 0.003 to 1.3 millirem 3 san-rem
Along route 600,000 0.0001 to 0.06 millirem
Accidents in Transport
Environmental Risk
Radiological effects sma11?

Common (nonradiological) causes 1 fatal injury in 100 reactor years; 1 nonfatal
injury in 10 reactor years; $475 property damage

per reactor year.

3nata supporting this table are given in the Commission's “Environmental Survey of Transporta-
tion of Radioactive Materials To and From Nuclear Power Plants," WASH-1238, December 1972.

bThe Federal Radiation Council has recommended that the radiation doses from all sources of
radiation other than natural background and medical exposures should be limited to 5000 milli-
rem per year for individuals as a result of occupational exposure and should be limited to
500 millirem per year for individuals in the general population. The dose to individuals due
to average natural background radiation is about 130 millirem per year.

CMan-rem is an expression for the summation of whole-body doses to individuals in 2 group.
Thus, if each member of a population group of 1000 people were to receive a dose of 0.001 rem
(1 millirem), or if two people were to receive a dose of 0.5 rem (500 millirem) each, the total
man-rem in each case would be 1 man-rem.

thhough the environmental risk of radiological effects stemming from transportation accidents
is currently incapable of being numerically quantified, the risk remains small regardless of
whether it is being applied to a single reactor or a multireactor site.

From Federal Register, Volume 40, Number 3, pp. 1005-1009, Monaay, Jan. 6, 1975.
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Table 5.8 . Summary of Environmental Considerations for Uranium Fuel Cycle
(normalized to model LWR annual fuel requirement )

Natural resource use

Totel

Maximum effect per annual tusl regquirement of model | 000 Mwe LWR

Land (acres)
Temporar iy commitied
Lnaisturbed ares
Disturbed ares
Permanent! . commiited
Overdurden moved (miilicns of megetons)

Water (m iLhom of gations)
Discharged 10 ar
Dischargeu 10 water bodves
O scharged 10 grouna

Tora

Foswi tuel
Electrical energy (thousands of MW hour)
Equivaient coal (1housands of megatons)
Natural gas imulong of sct

Etivents chemical (megatons
Gases hincluding entrainment
50:
NO,*
Hydrocarbons
co
Particutates
Other gases

Taiings solutions (thousands of megatons)
Sonas

Effiuents  agiotogecal (curies)

Gases (nciuding entrainment,

An 222

Ra 228

™ 2%

Uranium

Tritum (thousang)

K1 85 (1housanas)

12

N

Fisson products and transuranics
Liquigs

Uranium and daughters

Ra 226
Th 230
T™h 234

R, 108
Tritum (thousands)

Sohdy (Dured)
Other than high lever

Effivents - thermai (biilions of Bru)

Tramoortation (man remi exposure of
wOrkers and general public

LX)

45

L]
a6
27

e
156

11 040
123

19

m
18

4 400
1
1258

1156

10!

00034
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6. EFFLUENT AND ENVIRONMENTAL MEASUREMENT AND
T VONITORING PROGRAMS

Resume
The continuation of Construction Permit No. CPPR-80 was conditioned, in part, on the following:

A comprehensive, preoperational environmental monitoring program shall be
established to provide an adequate baseline for measuring the operational
impact of the station.

A monitoring program shall be established to record any kills due to birds
hitting the cooling tower and other station structures, placing emphasis
on observations during adverse weather conditions and during the spring
and fall migratory seasons.

The following sections have been revised to address those two requirements and to update the
eiitire section in general.

6.1 METEOROLOGICAL PROGRAM

The current onsite meteorological program, operational since August 1974, includes the use of a
340 ft. tower and a 35 ft. satellite tower. These towers are about 2000 feet southwest of the
nearest containment building. The 35 ft. tower is used only for wind speed and direction
measurements at the 35 foot level. All other measurements are made on the 340 foot tower, with
measurement levels at 35, 250 and 340 feet.

On the 340 foot tower, wind speed and direction are measured at the 250- and 340 foot levels.
Ambient dry bulb temperatures are measured at 35 and 340 feet. Vertical temperature difference
measurements are made between the 35 and 250 foot levels and between the 35 and 340 foot levels.
Precipitation is measured at ground level. The instruments meet the recommendations and intent
of Safety Guide 23, Onsite Meteorological Programs.

A meteorological program consisting of a 300 foot tower was initiated in October 1968. Wind
speed and direction are measured at the 20, 100 and 300 ft. levels; vertical temperature gradient
is measured between 145 ft. and 5 ft. and between 297 ft. and 145 ft., dewpoint temperature is
measured at 5 ft. This tower was instrumented prior to the issuance of Safety Guide 23. The
construction of Unit 1 structures and a change in grade elevation subsequent to November 1°70
impacted the wind speed and direction data being measured at this tower. However, data collected
during the period December 1969 through November 1970 were not effected by the Unit 1 structures
and the change in grade elevation. To meet the requirement of Safety Guide 23, the applicant
has constructed the new 340 foot tower in a location which minimizes the interference from the
station structures. The applicant will make a correlation study of one year of temperature

lapse rate data between the 300 ft. and 340 ft. towers to determine the effect that the two
ponds which are between the reactor structure and the new tower may have on the temperature
measurements at the new tower location.

One full year of onsite data from the new meteorological program will not be available until
late 1975. The applicant submitted data from the 300 ft. tower for the period December 1969
through November 1970. These data were in the form of joint frequency distributions of wind
speed and direction at the 20 ft. level by atmospheric stability (defined by the vertical
temperature gradient between 145 ft. and 5 ft.). Data recovery for this ~eriod was 82%. These
data are the only data available at this time. The Tower level temperature sensor at 5 ft.
increases the number of extremely unstable and extremely stable stability classes recorded.
These increases would tend to compensate each other in the calculation of annual average rela-
tive concentration (X/Q) values. The staff has performed an interim evaiuation of annual
average relative concentration values using these data. A Gaussian diffusion model with adjust-
ments for building wake effects, described in Regulatory Guide 1.42, was used to make estimates
of relative concentration values at various distances and directions as specified in Section 5.
The staff is presently waiting for additional informat’ in on the accuracy of the delta-T measure-
ment during the period December 1969 through November 970. The staff will use the one year of
onsite data from the new program, and the correlatior study of delta-T as measured on the 300
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ft. and 340 ft. towers, to verify the relative concent. ation values presented herein. At this
time, there is no reason to suspect that the relative concentration values presented in this
document will increase sufficiently to change the conclusions on site and design suitability;
however, the staff requires that the data from the upgraded meteorological program be submitted
prior to finsl staff approval of the Environmentai Technical Specifications to verify this, The
staff estimates that this can be accomplished by October 1975.

6.2 AQUATIC MONITORING
6.2.1 Preoperational Monitoring

On August 30, 1974, the applicant submitted his preoperational environmental monitoring program
designed to provide the baseline for measuring the operational impact of the station. This sub-
mittal fulfills condition 9a of the Summary and Conclusions of the FES-CP. Preoperational
environmental monitoring at the station prior to this proposal has been described previously.!,2,3,4
The current program at Davis-Besse began in spring of 1974 and consists of biological sampling

at 25 stations: 18 along 4 transects in the open lake, 2 stations in the intake camal, 2

stations in the marshes, and 3 along the shoreline (Figure 6-1;. The specific grouping of

statﬂ]ms to evaluate potential operational impacts and the major biological groups sampled are

as follows:

Contro! west transect extends north from the shore-end of the intake pipeline and consists
of sampling stations located at 500 ft. (Station 1), 1000 ft. (Station 2), 2000 ft.
(Station 3) and 3000 ft. (Station 4) from the shoreline.

Intake transect stations are located 500 ft. (Station 5), 1000 ft. (Station 6), 2000 ft.
(Station 7), 3000 ft. (Station 8 proposed intake) and 4000 ft. (Station 9) from the shore.

Discharge transect stations are at 500 ft. (Station 10), 1000 ft. (Station 11), 1500 ft.
(Station 12, proposed discharge), 2000 ft. (Station 13) and 3000 ft. (Station 14) from

shore. Additional stations are at 500 ft. north of Station 12 (Station 15) and 500 ft.
south of Station 12 (Station 16).

Control east transect runs parrallel to the intake, about 2500 ft. east of the intake, with
stations at 500 ft. (Station 17) and 1000 ft. (Station 18) from the shore.

Stations 19 and 20 are located in the intake canal, 1000 and 2500 ft. from the shoreline
respectively. Stations 21 and 22 are located in the marshes while 23, 24 and 25 are on
the shoreline at the intersection cf the intake conduit and 1500 ft. on either side.

Plankton

Plankton is sampled monthly during ice free periods {usually April through November) at 12
stations, 10 in the open lake (stations 1, 2, 6, 8, 10, 12, 13, 14 and 18) and 2 in the intake
canal (stations 19 and 20). Duplicate vertical tows, bottom to surface, are taken at each of
the stations with a Wisconsin plankton net. Phyto- and zoo-plankton numbers and generic com-
position are determined.

Benthos

Three replicate samples are taken monthly (usually April through November) at stations 1-20 with
a Ponar grab sampler. Samples are sieved through a U. S. #40 sieve, creserved in formalin and
returned to the laboratory for analyses. Individuals are identified usually to genus and to
species when possible and reported as number of organisms per m<,

Fish

Fish populations are sampled from April through November, weather permitting, by four methods:
9111 nets, shore seines, otter trawls and hooo nets. Two 125 ft. x 6 ft. (bar mesh range 1/2" -
2") 9111 nets are set paraliel to and near tre intake and discharge (stations 8 and 12) and
fished for approximately 24 hours. Shore seining is conducted monthly at stations 23, 24 and 25
us1n? a 100 ft. bag seine. Ouplicate hauls are made at each station. Four 5-minute otter
trawls are taken monthly between the intake crib and discharge structure. Two samples are taken
monthly at Stations 21 and 22 using 25 ft. diameter, 1" bar mesh hoop nets. The nets are fished
for approximately 24 hours. Twice a year, spring and fall, the intake canal is trawled for fish.
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Fish collected by gill nets, seines, trawls and hoop nets are identified, weighed and measured.
A representative number of structures are examined to establish food habits.

Ichthyoplankton €9gs and larvae are collected monthly from April through November using a 0.75-
meter oceanographic plankton net. Five-minute tows, surface and near bottom, in the vicinity of
the intake and discharge are made. Ichthyoplankton are identified and enumerated as part of
this program. Results of this program so far support the results of previous studies which
indicate that the immediate site is not an important spawning area.

6.2.2 Operational Monitoring

The applicant plans to continue the preoperational monitoring studies as the operational pro-
gram for measuring potential station impacts. The staff concurs with this approach but wil)
require that the applicant provide additional program elements to evaluate the magnitude of
entrainment and impingement losses at the station., The essential aspects of the preoperational
monitoring program, any staff approved recommended changes in details of *he program and these
additional studies required above will be incorporated into the Environmental Technical
Specifications which are presently under review by the staff for the Davis-Besse Station.

6.3 CHEMICAL RELEASE MONITORING
6.3.1 Precperational Monitoring

The applicant has been conducting a baseline water qualit monitoring program in the plant
vicinity, Twenty water quality parameters (see Table 6.1) have been measured montnly during
the ice-free time at three stations, numbers 1, 8 and 12 (see Figure 6.1). While these field
measurements were being made, samples for 14 laboratory analyses were taken from surface and
bottom locations. These analyses were made as shown for the parameters numbered 7 through 20
on Table 6.1. The results of these determinations are presented in Section 2 of this statement.

6.3.2 Jdperational Monitoring

The proposed operational chemical monitoring program is similar to the preoperational program
and is identical to that proposed in the FES-CP, with the exception that color determination
has now been deleted. The parameters, method of analysis, and frequency of analysis is given

in Table 6.2. These parameters will be measurec n the plant discharge pipe. The staff is

in agreement with the approach proposed by the cpplicant; however, modifications to the sampling
frequency for certain parameters to correspond to the intermittent operation of some plant
systems will be made in the Environmental Technical Specifications for plant operation. [n
addition, the applicant will be required to comply the Environmental Technical Specifications
which will control the chemical discharges from the station.

In addition to plant chemical release monitoring, lake water quality will continue to be
monitored by the applicant. This program is a continuation of the baseline water quality
monitoring program with monthly analyses at stations 1, 8 and 12.

6.4 TERRESTRIAL ECOLOG!CAL MONITORING

The preoperational bird monitor ing program conducted at the site by the applicant fulfills
condition 9c identified in the Summary and Conclusions of the FES-CP. The tabular results
of this program are presented in Table 6.3. The staff's discussion has been preserted
previously in Section 2 and 5. The detailed results of this program are in the Davis-Besse |
Semi-Annual Repert July 1, 1974-December 31, 1974, Volume II.

A proposed ecological monitoring pregram of the terrestrial environnent has been submitted
(ER-Supplement). The objectives are to: a) monitor bird impactions on station structures,
aid b) monitor effects of cooling tower drift.

The bird monitoring program will consist of surveys around towers and other stryctures during
the migratory seasons of the year. These will consist of monitoring during April and May in

the spring and late August, September and October in the fall. The number and species of birds
killed by impaction is proposed to be determined on a weekly basis. This program is conceptually
adequate although changes in details may be recommended prior to the time environmental tehnical
specifications are approved.
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TABLE 6.1°

ANALYTICAL METHODS FOR WATER QUALITY DETERMINATIONS

Plrgur

Temperature
Dissolved oxygen
Conductivity
Transparency
Solar radiation

Current
Calcium (Ca)
Magnesium (Mg)
Sodium (Na)
Chiloride (C1)
Nitrate (N03)
Sulfate (504)
Phosphorous (Total as P)
Silico (SHO,)
Alkalinity ftotal as CaCo,)
Biochemical oxygen demand
Suspended solids

Dissolves solids

Turbidity

Hydrogen-ion conc.

Units

°C

ppm

umhos/cm (25°C)
meters

u amps

knots
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/)
mg/1
mg/1
F.T.U.
pH units

Analytical Method

Std. Methods, 13th Ed., 162, (1971)

Std. Methods, 13th Ed., 2188 (1971)

ASTM D1135-64 (1973)

Secchi disk (Welch, 1948)

G. M. Mfg. & Instr. Corp., submarine
photometer

HydroProducts, A-65 current meter

Std. Methods, 13th Ed., 110C (1971)

Std. Methods, 13th Ed., 1228 (1971)

ASTM D1428-64 (1973)

Std. Methods, 13th Ed., 1128 (1971)

ASTM D992-71 (1973)

ASTM 0516-68C (1973)

Std. Methods, 13th Ed., 223F (1971)

ASTM D 859-688 (1973)

Std. Methods, 13th Ed., 102 (1971)

Std. Methods, 13th Ed., 219 (1971)

Std. Methods, 13th Ed., 224C (1971)

USEPA, Chem. Analysis, Water (197)

Std. Methods, 13th Ed., 163A (1971)

ASTM D1293-65 (1973)
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TABLE 5.2 7

SAMPLING AND TESTING SCHEDULE FOR STATION DISCHARGE PIPE

“Parameter

Sample Yype

AnaTytical Method

Weekly Tests

Monthly Tests

Chlorine Residual
Conductivity
Dissolved Solids

Oxygen
H

Phosphorous (as P)
Suspended Solids
Total Volatile Solids
Total Solids
Turbidity

Alkalinity (as CaC03)
Ammonia (as N)
Arsenic

B.0.D.

Calcius

Chloriaes
Chromium

€.0.0.

Total Coliform
Total Hardness
Iron

Kjeldahl Nitrogen
Magnes ium

Manganese
Mercury

Nitrate (as N)
0i1 & Grease
Organic Nitrogen
Potassium

Sodium

Sulfate

Zinc

Grab
Composite

Grab

Composite

Std. Methods, 13th Edition, 204A (1971)
ASTM D1123-64

Methods of Chemical Analysis of Water
and Wastes, U. S. Environmental Pro-
tection Agency. P. 275 (1971)

Std. Methods 13th Edition, 2188 (1971)
ASTM D1293-65

Std. Methcds, 13th Edition, 223F (1971)
Std. Methods, 13th Edition, 224C (1971)
Std. Methods, 13th Edition, 2248 (1971)
Std. Methods, 13th Edition, 224 (1971)
Std. Methods, 13th Edition, 163A (1971)

Std. Methods, 13th Edition, 102 (1971)
Std. Methods, 13th Edition, 1328 (1971)
Std. Methods, 13th Edition, 104A (1971)
Std. Methods, 13th Edition, 219 (1971)
Std. Methods, 13th Edition, 110C (1971)
Std. Methods, 13th Edition, 1128 (1971)
Std. Methods, 13th Edition, 1174 (1971)
Std. thods, 13th Edition, 220 (1971)
Std. Methods, 13th Edition, 406 (1971)
Std. Methods, 13th Edition, 1228 (1971)
Std. Methods, 13th Edition, 124A (1971)
Std. Methods, 13th Edition, 216 (1971)
(Difference Between Tota) Hardness &
Calcium Hardness)

Std. Methods, 13th Edition, 1288 (1971)
ASTM D 3223-73

ASTM D992-71

ASTM D2778-70 Using Carbon Tetrachloride
Std. Methods, 13th Edition, 215 (1971)
ASTM D1428-64

ASTM D516-68, Method C

Std. Methods, 13th Edition, Method
1658 (1971)
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TABLE 8.3

SPECIES RECOVERED AT DAVIS - BESSE SITe DURING THREE CONSECUTIVE
FALL SEASONS

Fall 1972 Fail 1973 Fall 1972
CT ST MT Total LT ST MT Total €T ST MT Totai

Sora rail 1 1

Yirginia rail 1
Common gallinule 1
Ring-biiled gull
Yellowbellied flviatcher
Teast flycatcher
Acadian flycatcher
Domestic pigeon
Red-breasted nuthato.

Bron creeger - ] ] ]
ongG- ed marsh -ren 1 1 | 1

House wren
Winter wren
Carclina wren
ay catbira 1 1
rmit LArush
Yecry
Golden-crowned kinglet 15
Ruby-crowned kinglet 1 1 16
litary ‘ireo
1te-eyud vireo
Red-cved vireo
Philadeiphia vireo 1 1
Warbiing vireo 1 1
Jack & Wnite sarbler
ennoi s 2 warhiee
Keshyille warbler
Parula warbler
'e‘lm'u warbler 1 1 2 N §
Magno'ia warhisr 2
ape 1y warvior
Myrtic warbler 1
Black-throated green warther |
Black-throate! bive warbler
Blagkburnian wardlinr 1
Chestrut-: 10ed warsier T
Bay-breastod wardler
Blarkpol warbler
Pine warbler
eneird
tucky warbier
Connecticut warbier
Yellowthruat 1 1 2
Wilson's wardler

%_QLM rpigr
tirt 4

Unidentified warpler | 1 3
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Song sparrow
Unidentified bird 10 5 16

TOTAL SBIRDS 4 & 1 10 %6 47 - 103
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52
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Big brown bat i 1
Red dat 2 2
Castern pigistral 1 |}

TOTAL SIKDS & BATS & 5 1 10 6 4« - 103 81 S3 8 342

(TConling tower
STeUnit 1 structures (fncluding shicld, turbine, and auxilliery bufldings)
MT=tateornlegical tower

12 renaing were found at 7T on Ost. 15 after 2 major €il) on Oct 13; access te OT was
denfed on Oct 13-14, and an unknown number of specirens was lost to scavengers.
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Monitoring of the effects of cooling tower drift will be by ground level methods and by infrared
aerial photography of the site and environs. The infrared aerial photography will be done once
annually for a period of five years after start up of commercial operation. Ground ievel measura-
ments as proposed by the applicant include measurement of solar radiation, temperature, humidity,
evaporation, precipitation and soil temperature for a period of two years after startup of
commercial operation. These are generally adequate plans for monitoring the effects of cooling
tower drift although details may change prior to approval of Environmental Technical Specifications.

6.5 RADIOLOGICAL MONITORING
6.5.1 Preoperational Program

The applicant began conducting an offsite preoperational radiological monitoring program to
provide for measurement of background radiation levels and radioactivity in the plant environs
in July 1972. The preoperational program which provides a necessary basis for the operational
radiological monitoring program, will also permit the applicant to train personnel, evaluate
procedures, equipment and techniques, as indicated in Regulatory Guide 4.1,

A description of the applicant's program is summarized in Table 6.4. Table 6.5 describe the
sampling locations. The applicant has provided a commitment to monitor the pathways discussed
in Section 5.3.4. More detailed information on the applicant's radiological monitoring program
is presented in Section 6.1 of the applicant's Environmental Report. A summary of the first
two years' preoperational radiological data is contained in Section 2.8 of the ER.

The staff concludes that the preoperational monitoring program being conducted by the applicant
will provide adequate baseline data for most environmental media (such as presented in Section
2.8 of the ER), which will assist in verifying radioactivity concentrations and related public
exposures after plant operation, However, it is the staff's recommendation that the sampling
and analysis schedule for the environmental media listed below needs to be augmented as indicated
in order for the program to be considered complete:

1. Gamma spectral analyses should be performed on all composited samples on a routine basis
which is independent of gross beta activity.

2. lodine-131 analyses should be performed with a sensitivity of 0.5pCi/2 on all morthly milk
samples collected during the grazing season which immediately precedes the projected fuel
loading date of Davis-Besse Unit 1.

3. Soil samples should be collected at a frequency of once/3 years at all air sample locations
and analyzed as indicated in the ER.

§.5.2 Opirational Program

An operational offsite radiological monitering program is conducted to measure radiation levels
and radioactivity in the plant environs. It assists and provides backup support to the detailed
effluent monitoring (as recommended by Regulatory Guide 1.21) which is needed to evaluate indivi-
dual and population exposures and verify projected or anticipated radioactivity concentrations.

The applicant plans essentially to continue the preoperational program during the operating
period. However, refinements may be made in the program to reflect changes in land use or
preoperational monitoring experience.

An evaluation of the applicant's proposed operational monitoring program is being performed as
part of the Environmental Technical Specification review. Details of the required monitoring
program are being incorporated in the Technical Specifications, all of which will become part of
the plant's operating license.
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Table 6.4 Environmental Monitoring Program

Type of Locations and Sample
Sample . Saspling Points _reguency _Analyses
AIRBORNE
PARTICULATES T-1 Site boundsry near intake canal Weexly Gross alpha
and Sand Beach NE direction Gross beta
T-2 Site boundary bdeach E of station Note: OGamma spectral analssis
vhen beta activity >10pCi/md
T-3 Site boundary Toussaint River and on quarterly composite of all
storm drainage pt. ocutfall SE of filters
station
T-4 Site boundary, S of station near Gamma spectral analysis

Locust Point and Toussaint River

T-7T 3Sand Beach, 0.9 mi. NNW of site
T-8 Earl Moore Farm

T-9 Oak Harbor

T-10 Erie Industrial Park

T-11 Port Clinton

T-12 Toledec

T-21 Put-in-Bay

T-27 Magee Marsh

AIRBORNE T=1 Weekly Gamma spectral analysis on
1ODINE T-2 charcoal canister for 1311
T3
-1
T4
T-9
T-10
?.23
T-27
AMB ENT T-1 Monthly, Samma dose
GAMMA T-2 Quarterly,
RADIATION T-3 and Annually
LEVELS Tk

T-5 Main entrance to site
T-6 NW corner of site boundary

T-14 Townmsnip School
T-1% Lacarne

Te2k Sandusky
T-26 Fostoria
T=2T Muges Marsh
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Table 6.4  Continued
Type of Locations and Sample
~Zrequency Agalyses
UNTREATED T-1 Water from station intake in Weekly Grab* Grows alpha and
SURFACE lake opposite intake canal Composited gross beta in dissolved
WATER Monthly and suspended fractions
T-2 In lake east of station Tritium
T-3 In ;xnr cmit: (storm drainage Note: Camma spectral analysis
outfall in river vhen gross heta >10pCi/l.
7-10 Brie I srial P e Lakdki Radium determination when gross
alpha >3pCi/1
T-1l Port Cliston intake water
T-12 Toledo vater intake On quarterly composite 903,'
gamma spectral analysis
T EAUD T-10 Erie Industrial Park tapwater Weekly Grab Gross alpha and gross beta in
SUCe J-11 Port Clinton tapweter Composited dissolved and suspended fractions
WATE™ T-12 Toledo tapwater Monthly Tritium
T-28 Unil | treated vater supply
Note: CGesma spectral analysis
vhen gross beta >10pCi/1
Radium determination when gross
alpha >3pCi/1
On quarterly composite 9081-.
gamma spectral analysis
JROUND T-7 Beach well-sand beach Quarterly®* Gross alp'a and gross beta
WATER T-13 State roadside park in dissolved and suspended
T-18 Hess Sunoco GCarage fractions
T«27 Magee Marsh Tritium
905‘, and gamma spectral analysis
Note: Gamma spectral analysis
vhen gross beta >10pCi/1
fadium determination when gross
alpha >3pCi/1
PRECIPITATION T-1 Monthly*® Gross beta
-23 Composite Tritium
Note: gamma spectral analysis
vhen gross beta >10pCi/l
BOTTOM SEDIMENTS T-1 Qquarterly®* iross beta
T-29 Gross alpha
=10 ”Sr
GCamma spectral analysis
FISH (Three Lake Erie in vicinity of site near Quarterly * Flesh-Gross beta
species of rish, T-1 Gemma spectral analyeis
min. )
Toussaint River near stomm drainage 90
outfall dy T-3 Bone- Sr
CLAMS Lake Erie in vicinity of site near Quarterly® Gross beta
Flesh only)

T-1

Samma spectral analysis
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Table 6.4. Continued

Type of Locations and Sample
Semple  Sespliog Polgots frequency Apajyses
FRUITS -8 Semi-Annually 3
AND T-19 Miller Farm Gross beta
VESETABLES T-25 Winter Famm uross alpha
Samma spectral analysis
90s¢
MILK T-8 Monthly Gross beta
T-20 Daup Farm 095'
T-21 Haynes Farm 30
T-12 Toledo (milk processing plant) Sr
T-24 Sandusky (milk processing plant) Gamma spectral analysis
Calcium
DOMESTIC T-22 Peter Famm Semi-Annually Flesh-Gross beta
MEAT Gamma spectral analysis
WILDLIFE Onsite Semi-Annually Flesh-Gross beta
{min of Gamma spectral analysis
tvo species) Sone- 9"’Sr
SOILS T-1 Beach sand Semi-Annually Gross beta
T= GCamma spectral aralysis
T-19 90se
T-20
wINE T-it Put-in-Bay Winery Annually Gross teta
Gross alpra
9051-
Camma spectral analysis
ARIMAL T-8 Semi-Annually Gross alpha
FEED T-21 Gross beta
90 s,
Gamma spectral analysis
WATERFOWL Vicinity of Site Annually Flesh=Gross beta
Gamma spectral analysis
Sone- 9cSr
SMARTWEED Vicinity of Site Annually Jross aipha

Gross bdeta
Jamma spectral analysis

30s¢

®Except vhen ice condirions prohibit sampling

From ER, Table 6.1-5.
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Table 6.5. Radfological Monitoring Program Sampling Locations

Sampling Point Location?
T-1 Site boundary, NE of station, near intake cana!
T-2 Site boundary, £ of station
T-3 Site boundary, Teussaint River and storm drainage point outfal! SE of station
T-4 Site boundary, S of station, near Locust Point and Toussaint River
T-5 Main entrance to site
T-6 Site boundary, NW of station
T-7 Sand beach, 0.9 mi NNW of site
T-8 Ear] Moore Farm, 3.2 mi WSW of site
T-9 Oak Harbor, 6.8 mi SW of site
T-10 Erie Industrial Park, 6.5 mi SE of site
T-11 Port Clinton, 11.5 mi SE of site
T-12 Toledo, 23.5 mi WNW of site
T-13 State roadside park, 3.0 mi WNW of site
T-14 Township school, 3.8 mi WSW of site
T-15 Lacarne, 6.6 mi SSE of site
T-16 Put-In-Bay Winery, 15.3 mi ENE of site
T-17 Iry Fick's onsite well, 0.7 mi Sk of station
T-18 Hess Sunoco Garage, 1.3 mi § of site
T-19 Miller Farm, 3.7 mi S of site
T-20 Daup Farm, 5.4 mi SSE of site
T-21 Haynes Farm, 3.6 mi SSW of site
T-22 Peter Farm, 2.6 mi SW of site
T-23 Put-In-Bay Lighthouse, 14,3 mi ENE of site
T-24 Sandusky, 24.9 mi SE of site
T-25 Winter Farm, 1.3 mi S of site
T-26 Fost ria, 35.1 mi SW of site
T-27 McGee Marsh, 5.3 mi WNW of site
T-28 ; Unit 1 treated water supply, onsite
T.29 Lake .rie, Intake Area, 1.5 mi NE of site
T-30 Lake Erie, Discharge Area, 0.9 mi ENE of site

’Distance measured from center of shield building of Unit No. 1.
From ER, Table 6.1-4.
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7. ENVIRONMENTAL IMPACT OF POSTULATED PLANT ACCIDENTS

Résume

The “Davis-Besse Nuclear Power Station, Unit-1 Supplement to Environmental Report - Operating
License State" dated December 20, 1974 has been reviewed with respect to the environmental
effects of plant accidents (Section 7.1). The results of this review are that the conclusions
about environmental risks due to accidents remain as previously presented in the FES-CP stage.
The transportation accident section has been updated to reflect the results of the Commission's
“Environmental Survey of Transportation of Radiocactive Materials To and From Nuclear Power
Plants ', WASH-1238.

7.1 FACILITY ACCIDENTS

The NRC is currently performing a study to assess more quantitativeiy the environmental risks

due to accidents. The initial results of these efforts were made available for comment in draft
form on August 20, 1974.* This study is called the Reactor Safety Study and is an effort to
develop realistic data on the probabilities and sequences of accidents in water-cocled power
reactors, in order to improve the quantification of available knowledge related to nuclear
reactor accident probabilities. The Commission organized a special group of about 50 specialists
under the direction of Professor Norman Rasmussen of MIT to conduct the study. The scope of

the study has been discussed with EPA and described in correspondence with EPA which has been
placed in the NRC Public Document Room (letter, Doub to Dominick, dated June 5, 1973).

As with all new information developed which might have an effect on the health and safety of the
public, the results of these studies will be made public and will be assessed on a timely basis
withir the NRC regulatory process on generic or specific bases as may be warranted.

7.2 TRANSPORTATION ACCIDENTS

The “ransportation of cold fuel to the plant, of irradiated fuel from the reactor to a fuel
reprocessing plant, and of solid radicactive wastes from the reactor to burial grounds is with-
in the scope of the AEC report entitled, "Environmental Survey of Transportation of Radiocactive
Materials to and from Nuclear Power Plants, " December 1972. The environmental risks of acci-
dents in transportation are summarized in Table 7.1.

TABLE 7.1}
ENVIRONMENTAL RISKS OF ACCIDENTS IN TRANSPORT
OF FUEL AND WASTE TO AND FROM A TYPICAL
LIGHT-WATER-COOLED NUCLEAR POWER REACTOR

Environmental Risk

Radtological effects . . . o v & o o & o & % o5 Smallz

Common (nonradiological) causes. . . . . . . . . 1 fatal injury in 100 years; 1
nonfatal injury in 10 years, $475
property damage per reactor year.

TData supporting this table are given in the Commission's "Environmental Survey of Transporta-
tion of Radioactive Materials to and from Nuclear Power Plants," WASH-1238, dated December 1372.

ZAlthough the environmental risk of radiological effects stemming from transportation accidents
is currently incapable of being numerically nuantified, the risk remains small regardless of
whether it is being applied to a single reactcr or a multireactor site.

FTReactor Safety Study: An Assessment of Accident Risks in U.S. Commercial Nuclear Power Plants,
Oraft,” WASH-1400, August 1974,



8. EVALUATION OF THE PROPOSED ACTION

Résume *

In the FES-CP the staff evaluated the projected demand of the applicant's and CAPCo's system.
CAPCo has updated its projected system load and generating capacity and the applicant has re-
quested an operating license power level of 906 MWe, which is the design output of the plant.
The power level previously analyzed for benefits was 872 MWe. The new need for power section
reflects this new information and the revised plant capacity.

8.1 THE NEED FOR POWER

Since the issuance of the FES-CP, changes in the projected system load and generating capacity
have occurred. These changes are similar to changes that have occurred in other utility
systems under today's economic and energy situation. Both the Toledo Edison Company and the
Cleveland Electric I1luminating Company are members of the Central Area Power Coordination
Group (CAPCo) (see Introduction). They have joined with the other members of CAPCo (Ohio Edison
Company and Dugquesne Light Company) to benefit from the economy of large scale generating plants
and increased reliability through pooling their generating and transmission capabilities. The
capacity of the station now has been scheduled to be added to the CAPCo generating system in
1976, without designation of the percentage of capacity going to the member companies. The
generation from Davis-Besse Unit 1 is ultimately expected to be shared between the Toledo
Edison Company and the Cleveland Electric I1luminating Company in proportion to the respective
ownership of 52.5% and 47.5%.

The staff considered the impact of conservation of energy during the environmental hearings held
after issuance of the FES-CP. Conservation of energy methods considered including impact of
advertising, rate structure changes, changes in uses of electricity, changes in public attitude,
and energy information significant enough to change the previous evaluation.

The staff looked at the CAPCo system projected demands for its evaluation. Tables 8.1 and 8.2
indicate the most recent projections by CAPCo and the applicant. As shown in Table 8.1, without
Davis-Besse Unit 1 and in the face of the CAPCo's projected increase in demand, CAPCo's peak
load reserve margin would be in the range of between 18.5 and 8.2 percent in the 1976-1978
period. This reserve margin is below the 20 percent reserve margin recommended by the Federal
Power Commission for system reliability. The demand identified in Table 8.2 for TEC and CEIC
will be meet by the CAPCO system generating capacity.

The Davis-Besse Nuclear Power Station Unit 1 will be a base load plant. The staff's estimate

of the current baseload demand of the general service area of the CAPCo System is approximately
7,000 MWe which is approximately 8 times as large as the 906 MWe net capacity of Davis-Besse Unit
1. Comparing the projected operational and maintenance charges and the fuel charges projected
for Davis-Besse Unit 1 and for other modern baseload plants in the applicants' system reveal that
none of the exising baseload units are more economical for operating than Davis-Besse Unit 1.

For example in 1977, the projected total operational and maintenance charges and fuel charges for
Davis-Besse 1 are 4 mills/kwhr while the newest coal fired unit, Mansfield 2, has a projected
cost of 16.7 mills/kwhr. The composite of the existing Bayshore units are projected to have a
cost of 10.3 mills/kwhréin 1977.! The difference in costs between the coal fired units is that
the Bayshore fuel cost were based on an existing coal contract and not the higher current contract
‘evels. The air pollution intrinsic to the coal-fired plants make the Davis-Besse Station
envionmentaliy preferred. (The CAPCo system is scheduled to include one additional nuclear

unit of 885 MWe, Beaver Valley Unit 1, which will have a similar advantage as a baseload plant
for CAPCo when Davis-Besse Unit 1 becomes available.)

The staff has considered the benefit to the public in substituting nuclear fuel for fossil

fuel required to produce electrical energy for the CAPCO service area. The major fossil fuel
used by the CAPCO companies is coal. As previously indicated, Davis-Besse Unit 1, which will
be 2 baseload unit, is projected to be more economical and have less environmertal impact than
fossil fuel baseload units in the CAPCo generating system. This substitution will allow saving
coal for future generations. Approximately 350 train loads of coal per year would be required
to produce an equivalent amount of electrical energy.

8-1
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Based on the above, it is the staff's evaluation that Davis-Besse Unit 1 is an optimal baseload
plant for the CAPCo system and an operating license should be issued.

8.2 ADVERSE EFFECTS WHICH CANNOT BE AVOIDED

The staff has reassessed tha physical, social, and economic impacts that can be attributed to the
Davis-Besse Station. Until construction has been completed, some of the predicted adverse
impacts o“ tne construction phase will still be present. The applicant has planned a landscaping
pro- the plant site that will begin after commercial operation for those areas impacted by
the consc. «ction of Unit 1, The ctaff has not identified any additional adverse effects other
than those Tisted in the FES-CP, that will be caused by operation of the plant. As the result

of the new source term calculated by the staff, the calculated radiological impact of 22 man-
rem/year has been recalculated and is 4.4 man-rem/year. (See Section 5.7.) The evaluation of
the radiological effects remains unchanged since this is an even smaller percentage of natural
background than originally calculated. The applicant plans to discharge total residual chlorine
at a maximum level of 0.5 mg/1. This was the level evaluated by the staff in the FES-CP and

the conclusion set forth in Section 8.2 Z of the FES-CP are still valid.

8.3 RELATIONSHIP BETWEEN L SHORT-TERM USES OF MAN'S ENVIRONMENT AND THE MAINTENANCE AND
EHANCEMENT OF LUNEZT!d?%#QRﬂETTVT

The evaluation presented in the FES-CP is still valid.
8.4 IRREVER. 'E AND IRRETRIEVABLE COMMITMENTS OF RESOURCES

There has beer .0 change in the staff's assessment of this impact since the earlier review except
that the continuing escalation of costs has increased the dollar values of the materials used
for constructing and fueling the plant. (See Section 11.)

TABLE 8.1°

CAPCQ FORECAST OF PEAK DEMANDS

CAPCo CAPCo
Summer Summer Available Available Without
Peak Demand Capability Reserves Reserves Davis-Besse
Year (MW) (MW) (MwW) % of Peak Demand (%)
1975 10785 12007 1222 11.3% -
1976 11442 14463 3021 26.4 18.5
1977 12368 15149 2781 22.5 15.2
1978 13186 15179 1993 15.1 8.2
1979 13186 15179 177 8.4 0.2
3
TABLE 8.2
CEIC AN TECO FORECAST OF PEAK DEMAND
CEIC
Year Annual Peak Demand TECO
1975 3300 1328
1976 3460 1424
1977 3790 1600
1978 4050 1738

1979 4340 1829
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9. ALTERNATIVE ENERGY SOURCES AND SITES

Re<ume

In the FES-CP, the staff evaluated the alternative energy sources and sites. Alternative energy
sources considered were the purchase of power from other companies, hydroelectric potential in
the CAPCO service area, and fossil fired generating plants, including oil, natural gas, and

coal fired plants. The staff also evaluated the applicant's site selection. There have been
no major changes in the information relied upon by the staff for the previous evaluations that
would require consideration of alternative energy sources and alternative sites at the operating
license review stage. The staff's evaluation that the recommendation is the completion and
operation of the station remains unchanged.
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10. PLANT DESIGN ALTERNATIVES

Résume

In the FES-CP, the staff evaluated alternatives to the proposed plant design and concluded that
the construction of the proposed design was acceptable. [Included in our evaluation was an
alternative method of operating the closed cycle cooling system, whici was a method to minimize
the discharge of chlorine into the receiving waters. At the time that environmental review

was conducted, no chlorine discharge limitations had been established by EPA under the Federal
Water Pollution Control Act Amendments of 1972 (Public Law 32-500). The staff selected a
conservative value of U.1 ppm total residual chlorine as adequate for the protection of the
environment and conditioned the continuation of the construction permit with a requirement that
the objective of the station design be such that by careful operation the total residual chlorine
concentration in the effluent would be 0.1 ppm or less, not to exceed 2 hours/day. (See FES-CP
pg. iv). The method of operation proposed was one alternative which the staff believed would
have resulted in meeting that requirement.

Since that time, the EPA has established chlorine limits (see 39 FR 36201), in accordance with
Public Law 92-500, as indicated below.

5423.15 Standard of Performance for New Sources

(i) The quantity of pollutants discharged in cooling tower blowdown shall not exceed the
quantity determined by multiplying the flow of cooling tower blowdown sources times the concen-
tration listed in the following table:

Effluent Ma <imum Average
Characteristic Concaontration Concentration
twee gvailable chlorine AT | IS———owen - % £ T4 ¥

Average of daily values

Maximum for any for thirty consecutive
one day days shall not exceed
Materials added for corrosion No detectable No detectable amount.
inhibition including but not amount.
limited to zinc, chromium,
phosphorous.

(j) Neither free available chlorine nor total residual chlorine may be discharged from any
unit for more than two hours in any one day and not more than cne unit in any plant may discharge
free available or total residual chlorine at any one time unless the utility can demonstrate to
the regional administrator or state, if the state has NPDES permit issuing authority, that the
uinits in a particular location cannot operate at or below this level of chlorination.

The staff previously evaluated the applicant's proposal to discharge total residual chlorine

at the 0.5 mg/1 level, and based on EPA recommendations, had imposed a limit of 0.1 mg/1. As a
result of the establishment of this new limitation on chlorine, the previous staff requirement
on chlorine is no longer applicable. Thus, the method of operating the cooling system identified
in the FES-CP, Appendix B, will not be required.

The staff previous evaluation of the cooling system alternatives, the intake system alternatives,
the discharge system alternatives, the sanitary waste system and the transmiss.on system remain
unchanged.
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11. BENEFIT-COST SUMMARY

Résume

There have been minor changes in the cost benefit summary since issuance of the FES-CP. The
benefits have increased due to an increase in unit rating from 872 MWe to 906 MWe and a small
increase in employment. The environmental cost of the proposed plant has changed slightly in
that the projected population dose has decreased while the expected discharge of chlorine has
increased. The capital costs of the Davis-Besse Station Unit 1 have increased. These changes
are discussed in following sections.

11.1  BENEFITS

Increasing the capacity of the station from 872 MWe to 906 MWe will result in an increase in the
kilowatt-hours per year generated from approximately 6.1 billion to 6.3 billion and a proportinate
increase in both income tax and sales tax revenue. The applicant now expects to have a permanent
employment of 110 at the station. Thus, the benefits from the proposed action are slightly
increased from those evaluated in the FES-CP.

11.2  ENVIRONMENTAL COSTS

The environmental cost of land use, water use, and biological effects previously evaluated
remain basically unchanged. As a result of Lhe new source term calculations (see Section 3.4),
the calculated radiological dose has decreased from 22 man-rem per year to 4.4 man-rem per
year. There will be a slight increase in the amount of chlorine discharged to the lake due to
the applicant's change in chlorination scheduled for the service water system. The staff
estimates that on the average, 15 pounds per day of may be discharged to th lake instead of
the 13 pounds previously listed in Table 11.1 of the FES-CP. Thus, the staff's previous evalu-
ation of the environmental cost remains essentially the same.

11.3  ENVIRONMENTAL COSTS OF THE URANIUM FUEL CYCLE

The contribution of environmental effects associated with the uranium fuel cycle are sufficiently
small so as not to affect significantly the conclusion of the Cost-Benefit Balance.

11.4  INTERNAL COSTS

The primar internal costs of the station are: the capital cost of the facility. including
both plani .nd transmission; the fuel cost; and the operation and maintenance co.cs.

The total capital cost of the Davis-Besse Station is presently estimated at approximately
$450 million.! Table 10.1 summarizes the major cost categories of the station. These cost
estimates include provisions for escalation and contingencies incurred during the construction
stage.

The power production cost, including both fuel and operation and maintenance costs, have been
astimated by the applicant to be 4.0 mills per kWh. This estimate assumes a levelized plant
factor of 75 percent over an estimated 40 year service life including expected escalation.

11.5  SUMMARY OF COST-BENEFIT

As the result of this second review of potential environmental impacts, the staff has been
able to assess more accurately the problems that were associated with the construction phase
and to review the previous evaluations of the effects of the plant's operations. No new
information has been acquired that would alter the staff's previous position related to the
overall balancing of the benefits of this plant versus the environmental costs (FES-CP,

pg 11-2, 3). The staff's assessment of the changes in the plant operation identified in

this Environmental Statement is that there will be an increase over the benefits found in

the FES-CP resulting from the increased generating capacity, employment, and tax revenue, along
with the decrease in population dose which more than offsets the potential increase in environ-
mental cost due to increased chlorine discharged to Lake Erie. Consequently, it is the staff's
conclusion that the benefit from th's plant greatly outweighs the environmental impacts and
that an operating license should be issued.
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TABLE 11.1]
CAPITAL COST OF THE DAVIS-BESSE NUCLEAR POWER STATION
(MILLIONS OF DOLLARS)
Land and Land Rights 3.5
Structures and I[mprovements 130.0
Reactor Plant Equipment 151.0
Turbogenerator Units 91.0
Accessory Electrical Equipment 49.0
Miscellaneous Power Plant Equipment 9.8
Sub-Total - Steam Production Plant 434.0
Transmission Plant _J16.5

TOTAL 450.5
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AFPENDIX B

PART I
A ETYLUZNT LIMITATIONS ARD MONITORING REQUIRDMEITS

1. During the period seinning June 30, 1975 and lasting until June 29, 1980

the permittee is & . :rized to discharge ‘ros outfall(s) serial suzder(s) 701 (discharge from
collecting box)

Such discharges shall be limited and soni‘ored by the permittee s specified delov:

DUENT QHARACTERISTIC SISCHARCE LIMITATICNS YONITORIND REQUINRMETS
kg/dny (1lds/day) Other units (Speeify)
Net Messurezent Se=ple
FINAL LIMITATIONS Dally Ave Daily Max Dadly Avg Datly Max Ereguency rpe

Flov-M3/day (MGD) - - - - daily 24 hr total
Total Suspended Solids - 0.0(0.0) - - dailv® erah
Free Available Chlorine - - 0.2 mg/1 0.5 mg/1 daily® rrah
Temperature - - - daily continuous
Cross Beta Activity - - - 400 nicocuries/liter dailv** grab
Strontium 90 - - « 10 nicocuries/liter 2/month** grah
Alpha Emitter Activity . - - 3 picocuries/liter 2/month** grah

Terperature of discharge shall not exceed intake by more thar 20°F. Thermal discharpe shall be limited to cold side blowdo
Gu}; ltsg Aa%vig shall not exceed 3 concentration of 100 ricocuries/liter at the nerimeter of the mixing zone as defined
by EP-1-03() (41 (Playy o snesd not be less thas 6.0 nor greater tasn 9.0

and shall be monitored daily grad sample.

3. There shall be ne dlscherge of floating sclide or visidtle foaz in other thaa trace azounts. a
k. Bamples taren i. compliance vith the monitcring reguirements specified sbove sball be taken »
at the following locations(s): at a peint representative of discharge: in order to demonstrate b J
comlimce with net limitations, the permittce shall alsn monitor flow, total susnended solids, Fi
temerature (max.) of the intake canal (station 801) in the same manner as outfall M0Y; wn .. "iem, 3§
in order to demonstrate cormlimce with weter quality standards, fGross Beta Activity shall he mmn-
itored on 3 monthly grab sample basis at tie perimeter of the mixing zone (Station 901). ,
* daily excluding weekends and holidays »
** luring days discharped :
5. Refer to Part II1 for additional reporting requirerents. =’
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PART 1

A- EITLENT LIMITATIONS AND MONITORING REQUIRRNG TS

1. During the period beginning

June 30, 197% end
the permittes is suthor: el lasting uncdl June 29. 1980

te dlacharge from outfall(s) serial sumder(s) M3 (screenwvash catch
Such discharges shall be limited and sonitored by the permittee as speciffed hasin discharce)

below:
HTABT cuscTearsTre

FINAL LDIITATIONS

ke/day (hulwmmmn Uaits (Speeify) '
Daily Avg Daily Max Baily Avg Dally Mex ’E;SM 3

Flow-43/ t
;:::lx m‘fmp&)xm < < - 5 e/l :&'}; " Mo-"'m
Suspended Solids - - 30 mg/1 100 mg/1 4/month :rnab

2. The R shall 5ot be less
than
47d shall ve sonitored  monthly grab sarnie. " e

8-2

compliance vi
8t the folloving “mm,m;“ the moaitoring requiresents specified avove shall be taken §
at overflew from the screen wash catch basin, T
s. -~
Refer to Parr III for addicional feporting requirements. F
-
~
PART I
A. EFFLUENT LIMITATIONS AND MONITORING REQUIRENTNTS
4. During the period deginning June 30, 1975 and lasting until June 19, 1980
the permittee i3 authorized to discharge ro= outfallls) serial auzber{s) M2 (storm nmoff,
buidling drains)
Such discharges shall be limited and monitored by the permittee as specified bYelov:
EITLUENT CHARACTERISTIC DISCHA1GZ LIMITATICNS : RI) UIsEME
kg/day (1ds/day) Cther Units (Specify)
NAL LIMITATIONS Measurezesnt Se=ple
Iy S Daily Avg Dally Mex Daily Avg Dally vax frequency * Irpe
Ploven3d/ (D) ', . & A 4/month 24 hr total
ou/crm‘:' . . 15 mp/1 30 me/1 4/month b
Total Suspended Solids - - - 50 me/1 4 /month 24 hr composite
2. The pH shall not be less thaa M sor greater than A

and shall be monitored MA
3. There shall be no discharge of floatiag solids or visidle foasm i{s other than trace azounts.

4, Sexples taken ia eoqu.aeg vttaq_’.h/eﬁ oaitoring requirezents specified above shall de takes
ot the followiasg lecastons(e): JHITIRAITL, point intn the drainage ditch
Total Susrended Solids: at discharpe intn Taussaint iver

Flow: ca culated
5. Refer to Part (Il for additiopal reportin: requirements.

* During periods of rainfall
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PART I

A EPFLUENT LIMITATIONS AFD MONITORING REQUIREITNTS

During the period beginniag June 30, 167% and lasting until June 29, 1980

the permittee is suthorized to discharg: from outfalll(s) seriel sumder(s) 402 (settline basin effluent)

Such discherges shall be limited and sonitored by the permitiee as aspecified delow:

ELTAT CRARACTERISTIC gisou 0T aTATons MOUZTORI
x#/day (lbs/day Otner Usits (Specify)
Measurezent Saszple
FINAL LIMITATIONS Bealy Avg Daily Hax Daily Ave Delly Max Ereguency Irze
Flov-i43/day (MOGD - - = & woekly 2¢ hir total
Total Sm‘;rﬂed ;oua - - 30 mp/1 100 mp/l weckly 24 hr comosite
2. The pH shall pot be less than 6.0 nor greater thaa (0.0

3.

o3
-
e
#3
2 PART 1
=3 A. EFFLUENT LIMITATIONS AND ‘ONITORING RECUTREMT ™2
1. a‘ﬁu the period beginaiag June 30, 1975 and lasting until June 29, 1980
¢ perzittce is suthorized to discharge from outfall(s) serial sumber(s) 601 (sowage treatment)
Such dischorges shall be limited and zonitored by the permilitee as specified belov:
ASTERISTIC DISCHARCE LIMITATIO
kg/day (1bs/day) "7 Ouher Usits (Speetfy) e
FINAL LIMITATIONS Daily Avg Dal) Srliy Ave Dally vax M s;;;.
Flow-uY/ ‘
Raidmldglér’?na:. Total - . 2 m/1(min) .5 poves S
g:}u Suspended Solids - a s i ”ngﬁ(_’) m‘?}; h
5 - . - 45 mp/1 monthlv e
2. ihe pH shall not e less than 6.0 then
end shall be momitored menthly grab samn e, g gy s

5.

and shall be menitored weekly grah samie.
There shall be no discherge of floating silids or visible foea ia other then trace azounts.

Saaples taxen ia ccmplisace wvith the moni.oring requiresents specified acove shall dbe taxen
et the following locations(s): ot flo- from settling hasin.

Refer to Part III for additional reporting requirements.

There shall b no discharge cf floatiag so.ids or visidle foam ia other tias trace amounts

Sezples taren in compliance with the
moait
&t the following locations{e): 'risg Tequirezents specificd sbove shall be takes

at discharye noint of sevage treatment facility,

Refer to Part III for additional reporting requirements.

grmh
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PART I

6.0
weekly grah sam e,
3. There shall de no discharge of floating solids or visidle fosm ig other thas trace a=ounts.

ISCHAR 32
kg/day (xn/;u!#
Dailr Avg Daily ¥ax
less than

Refer o Part III for sdditional reporting requirements.

et the followviang locations(s):

the permitiee is suthorized to dlscharge from outfall(s) sertial oumber(s) 603 (newtralized regenerate
waste)
Such discharges shall be limited and zonitored by the permittee as specified delow:

1. During the period heginning June 30, 197! and lasting until Jume 29, 1980
Saaples taken ia compiiamce with the =onitsri

EFFLUZNT LIMITATIONS AND MONITORING REQUIREM NTS
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~ 9or 17
OEPA Permit ilo. 8 211 *AD
b. “dally meximun" discherge

i, Welght - the “"daily maximum" discharge weans the
highest discharge by welght during eay calendar dey.

11. Ceoncentrat sis - the "dally maxisue” concentration
means the highest daily concentration lo any calendsr
month .
Test Procedures
c.

Tezt procedures for the analysis of pollutants shall confora
to regulations published pursusnt to Section 30k{g) of the Act,
unde) which such procedures pay be required.

Recording of Results

For each measurement or sample taken pursuant 1o the requirements
of this perait, the permittee shall record the following
information:

e The baues prace, dabe, and Lime 01 swepling;
b. The detes the enalyses vere perforsed,

¢. The personis) who performed the analyses,

d. The anslyticul technigues or methods used; and

e. The results of all required wialyses.

Additional Monitoring by Vermiitee

If the permitiec ronitors any pollutant st the location(s)
designuted herein wore frequantly than reguired by this
peruit, using approved analytical methods as specified above,
the results of such monitoring shall be included in the cal-
culation and reporting of the values required in the Discharge
Moud toring Neport Fora (EPA Bo. 3320-1). Such increased
frequency shall also be fndicated,

OFPA-NIDES -7

PAKT 1
Pagel0or 17
OEPA Permit Ho. B 211 *AD

1. Records Retention

All records and informetion resulting from the monitoring
activities required by this persit including all records of
analyses performed and calibration and maintensnce of instru-
mentation and recordings fros continuous wonitoring instrurentation
shall be retained for s sinjmus of three(3) years. These periods
will be extended during the course of any unresolved litigation,
: vhen 8o requested by the Regional Administretor or the Onlo

A.

BCHEDULE OF COMPLIANCE

1. The permittee shall achieve compliance with the effluent limitetions
specified for discharses in sccordance wvith the following schedule:

N/A
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PART 11
Pege 11 of 17
A. MANAGEMENT REQUTREMENTS
OEPA Permit No. B 211 *AD
1. Change §n Discharge
2. WMo later than 14 calendar days following a date fdentified in the above All discharges suthorized herein shall bLe coasistent with the
schedule of compliance, the permittee shall submit a wricten report as terme and conditions of this perait. The discharge of any
to compliance (except for those dates requiring a wreitten submittal such pollutant jdentified in this permit more frequently thas or
&% reports, plans, ete.), or noncompliance, The report on noncospl lance at a level in ecxcess of that euthorized shell constitute o
shall include the reason, sn cstimated date of compliance and the violation of the permit. Any anticipated facility expansions,
probability of wmeeting the next scheduled requirement. Reports should production incremses, or process wodi ficatioes which will
be subnitted ot the Obio EPA, Districe Office, ORE Represcntative. result in nev, different, or increused discharges of pollutunts

must be reported by submission of & nev AFDES applicatios or, i1
such chenges vill not violste the effluent lisitations specifies
N/A i this permit, by notice to the permit issuing suthority of
such changes. Folloviag such notice, the pernit may be wodified
to specify end Muit any pollutants oot previously limited.

(END OF PART 1) . Moncompliance Notification

If, for any reason, the peruittee does not comply with or will be
wnable to coaply vith any deily meximun of fluent limitation specifice
in this pervit, the peraitice shall provide the Onio FPA vith the
folloving dnformarion $n v2itii . wiiiiu iive \2) days of

becoming avare of such condition:

&. A description of the discharge sad cause of noncompl lunce , and

b The periocd of noocomplience, including exsct datcs »ud
times, or, if not corrected, the anticipated time 1 «
noncompliance 1s expected Lo coutlnue, and steps bedo:
taken to reduce, eliminate and prevent recurrence of the
honcomplying discharge.

3. Facilities Operation

The permittec shall at all times maiotain in good vorking order
and operate as efficiently as possible wll trestment or control
facilities or systezs instedicd or used by the permittec to

achieve comp'lauce vith the terms and conditions of this posmit

OEPA -NPOES - |
be1-74
OEVA-NPUES -7
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Adverse .cpact

The pormitiee seasl tase wil rossoaeble tveps o minisize any
adverse -apact 10 V., Aable veeITs reswiting U0z woncospliance
vith wny effleert lixitailons spua.fie da thi. peralt, incluaing
such accelercted i wdditivnel zor.toring &S o cessary o dgetercine
the Batare anad aopoct 0F LOE DO Posing AASC arge.

Bypessing

Any diversion fro. or Lypess ¢ fecilities necessary to maintain
compliance with ‘e Leria asa concitfons of tais permit is pro-
hivited, escept (i) to prevest lozs of 1ife or sevure property
dazage, or (ii) waere exiess.ve sters areiiage «r runoff would
damage any fucl.itics nucelsary Jor conpliance with \

the effiuent lixitaticns ang proaibitions of tils peruit. The
permivtes ssail prezpliy sotify tue Vhio AM'A iz wrating of

esch such diversion or Ly ass.

Removed Labstiiew .

woi3ds, sleazes, Jiiier Lucawmsa, or claer podlaianis removeld
from or resu.tisg Sriu wreatliest or conrrod of was.ovaters siesl
be dispozed Gf ir & Taaner SuCh s 10 preverl Lay poilatent fros
such materials frot erterisg Sevigac.e wuiers.

Pover Fullures

In order 1o caintain cuapliente itk e efflaeas ssaitetions snd
prohisitions of tai. persii, e permiitee snulil eilaer:

&, ia acoorcance wilo e Cenecise of Coplicce coutalned in
Past I, provo.e sn silernelive jower Lousce suiicaent to
operate the voileveier cuntroy facijaties;

or, if no date for IC).etCilalion Appeas- 14 Part 1,
B, dalt, reuuce I J.neIWAsE JIIPOa Precuction anc/or all
discLarges wpon ihe redulticn, .otd, or Jaiawre of one

or pore oF ihe Procary scuriec Of pover W tne wastevater
controi Jecliiiles.

8-7
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RESPONSIBILITIES®

1. Bigdt of Eatry

The permittec shall allov suthorized representatives of the
Ohio EFA and USEPA upon the presecntation of credentials:

a. %0 enter upon the permittee’s premises vhere an effluent
source is located or fn vhich amy recerds are required
to be kept under the terus and conditions of this permit,

v and

b. At resonadle times to have sccess Lo and copy any records
required to be kept under the terws and couditions of s
permit, to innpect any monitoring equipacol orf wonitoring
method required in this permit; and to ssaple any discherge
of pollutants.

2. fer of Ovnership or rol

Thie peruit cencot be transferred or assigned, nor shaell o new
ovmpr o= voes sror Lo Gulites ssnd W0 diSCharge iros this facility
until the following requirements are met:

1. The permittee shall notify the succecding owner or successor
of the existence of this pernit by a letter, o copy of which
shall be forvarded to the Ohio EFA.

11. The nev ovner or successor shall submit a Jetter to the Ohio
EPA stating that he will comply with the requirosents of the
permit on this facility and receive conflimation end spprovel
of the transfer from the (hio EFA.

3. Avallsbility of Reports

Except for dats deteruined by the Ohio EFA to be entitled confidentinl
status, all reports prepered in sccordence with U ¢ terss of Wds
permit shall be arailable for public imspection st the district
offices of the Uhio EPA. Effluent data end data on quality of
recelving vater shall not be considered confidential. Knowvingly
making sny false statoment on eny such report may resull io the
imposition of criminel penclties as provided for in Ohlo Revised
Mﬁcuen Gi11.99.

L. nuq Modification, Suspension, or Revocation

8. After notice snd opportunily for & heuring, this permit say be
wodi fied, suspended, or revoked In vhole or in part during its
term for cuuse tucluding, tut not llmited to, e folloving:
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1. Viclatlon of any ters or onditions ¢ tnis permit,

i1, Cutaining this perziz oy Lisrepresents .ica or failure
1o disclose fully wi. relesast fects, o

$i1. A change in any cosmsition tiat Tequires eitier o teaporary
or permarent reduction or siiminetion 57 the suthorized

¢iscnarge.

b. The perzittee ray et esy tine wply 1o the Otio EPA for
Bodificetion of any past of tiis pertit, provided that
arplication rfor modarization is received L the Jaio &PA
ot least sixty deys berore tne date or wiich it is desired
et the rodification saull becose effective.

Yoxic Pollutesiis

#ctwithstending Part 17, 5-1 aoove, 17 a toxic erffluent standsasd or
pronibition {iacluc.ns any scneduls of corpliasce specified in such
effluent svarcs.d or prefidicisa) is estailisaecd wncer Section 07(e)
Oof the Act fur a toxic pollatesi wiich is present in the discharge
and such stonderd or piohidiziua s tore Slret vue Lhas SV dimitation
VE BuCl POssuLGAL IR thLs persit, this permit sneil be revised or
wodi fied 10 wccordance viih ihe toxic effluent siandord or prohibilion

and the peruitiee so rotifies.

Civil snd Crizinsi Linbilivy

Except as provised in zeruit condiiicas ca "Byrassing” (Part 11, A-5)
and “Pouer Faiiures” (Fart iI, a-7), nottiag 3n this yermit snall be
Construel to res.ove ite jerciciec from civii or cricinal peneltl s
for noacosplisnce

Oil and dazardous Sititsics wiaciiity

¥othing 1a this persiv sim.i de colstrued 1o Pretisde the justizution
Of any lejal astior or relieve ite Perzitiee Jroc wny responsioilitics,
lisbilivies, or cauities to whice Lhe PETIALLCE 15 OF may be subject
under Section 3ii of the Act.

Stete lavs

Hothing in this jmruis snell ¢ co wlrued W poeclude the instizution

of wny lejal action or reliess sag Mrsitice Toon way resporsibilities,
Babilitics, or Lenaiiies stablis .d Fursusst W oeay epplicable State
lev or rejulation wauer auinurity .reserved by Section 510 of the Act.

il
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Progerty Kigai:

T™he fssuance of tals PErIIL Ces FOL cunvey an; PrOpOrly rights
in either reul or personal F-Operiy, 05 any exzlusive privileges,
Bor does It suthorize eany injury 10 privite Property or any
luvesion of personal rights, nor say fafringescat of Federal ,
State or local lavs or regulnticns .

Sevorabiifty

The provisions of this Perml . are severable, and If any provision
©f this percit, or the spelication of any provision of this perait
Lo any circucstance, Is belu invalid, the appiicaticn of »uch
provisfon tw other circunstasces, and the rezainder of his perate
shall wot be affecied Whereby.

heporving of Urauthorized Jiscearges

The perait tolder scall vithin ane (1) bour of discovery report
Lo the dtie 7. by caliiag $10-253-€335 ana tic proper Federal
AULOFILy Moy whauthor: e disciarze of wtreatcs of pex Tawily
STSEIIZ Hheaies simunsri VASleS Of Otoer wasLes Q0o Lhe waters
of the state or jnso publicly -owr 4 treataent VOras, when such
discharges reswit from pipeline bresms, equipaent malfunctions or
failures, OFeTilor errors, ascvideaus, Process interruptions , or
Pover failures. "re repori saals ddede e rewsiad steps
being teken, the wwes ane tolenie nunbers of peraons vio have
anoaledge of whe cirows SLANCES LWITOUnGING Buc.. discoarge wnd the
Gases and teicn' one nueoers of IETI068 WHhO are cesponsible for \he
Terelial steps beias tanen. Suck treport shell be conlirsed in
sriting within one vees sfier e ate of wucn widsnarge. ditain
thirey (32) says arter suca AdStarie, ine per !t hoider shell
TePOri 1o whet csient POImAReNT MR alures can b taben o Preaess
Fecorrence 0. surl disches ® . Aany cutn musure. jropased to Le
taien shall ve sabritted 1o Lae 3 @ N for a.crovel witain
sixty (o€) aeys of sucs sise are.
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Ohio EPA shall contazin the folloving reporting codes

and units.
Bffluet Characteristic Reporting Code Units Used in Reporting
Flow 50050 ]
Flov 00056 an
Residue, Total VFit 00530 g/l
Ohlorine, Free Available S0064 rg/l
Qhlorine, Total lesidue $0060 me/l
pl 00400 S.u,
Water Temperature Koo011 *
0il/Crease 00550 mg/1
EODg 00310 mg/1
Betu, Te.al 03501 pe/l
Al | Total 01501 pe/l
Strontium 90 13501 pc/l
1. Condenser water may not be chlorinated langer thm two hours per dav.
3. There shall be no discharse of nolychlorinated bhiphenol comounds such
as those corronly used for transtowmer fluid.
4, Reports s:bhmitted to V.R.C. on Radiaste treatment discharee shall he

swmitted to 0PN,

alpha enitter activity in picocuries/liter.

s. Sewage treatrment

such tire as the wnit is on line.

be prohibited.

\dse to he included are Gross beta activity, strontium 99,

discharse shall be tributary to the collection hax at

subsequent discharge to Toussaint River shatl

6. The discharee from the radvaste treatrent sys.em shall be bled into the

collecting box at the lowast practical rate suhject to plmt eperatine cenditicas,

1. The mixing zone perizeter shall extend 0.4 miles from the point of dif=y -

8-9
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