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SU MARY 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 151.23(e). This Sumary and

. Conclusions reflects the staff's evaluation and position. The staff's basic evaluation is
presented in tre Final Environmental Statement. Construction Pemit Stage (FES-CP) for the '

., Davis-Besse Ntclear Power Station Unit 1 issued in March 1973. Changes in staff evaluation due
to the development of new information, results of preoperational 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 Edison Company
and the Cleveland Electric Illuminating 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 (MWe). The
steam condenser for the turbine will be cooled by water circulated through a single hyper-
bolic natural-draf t 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. Sunnary of environmental 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 orgr.nism 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 plume
will be disabled as a result of themal 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 one acre within the 3*F isothem
(abovelakeambient).

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.

I

1

f. Anproximately 101 miles of transmission lines have been constructed, primarily over i

existing 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,

i
|

|
1
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It is calculated that the station may discharge approximately 0.3 curies per year ofg.
mixed isotopes in liquid wastes excluding tritium and 350 curies per year of tritium
to take Erie. (The previous staff calculations were 5 curies per year of mixed iso-
topes in liquid waste and 1,000 curies of tritium.) Approximately 9000 curies per
year of gaseous radioactive 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,

f. No significant environmental impacts are anticipated from nomal operational releases
of radioactive materials. The upper bound estimate of dose to the population from
operation of the plant is 140 man-rem /yr, which is a very small fraction of the popula-
tion dose (21,000,000 man-rem /yr) that persons living in the United States normally re-
ceive from natural background.

j. The meteorological. 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 comunity, particularly in regard to the ecology of
Lake Erie.

4. The following Federal, State and local agencies were requested to coment on the Draft
Environmental Statement:

Advisory Council on Historic Preservation
Department of Agriculture
Department of the Anny, Corps of Engineers
Department of Consnerce
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 Consnission
Great Lakes Basin Consnission

| Governor of the State of Ohio (State Clearinghouse)
Ohio Environmental Protection Agency
Ohio Department of Health
Ohio Power Siting Commission
Ottawa County Comission

Comments on the Draft Environmental Statement were received from the following:

Department of Comerce
Energy Research and Development Administration
Department of Health, Education and Welfare
Department of the Interior

i Department of Transportation, U.S. Coast Guard
i Ohio Environmental Protection Agency

Joanne L. Campbell
Daniel E. Doepker
Ted J. Ligitel
Toledo Edison Company
U.S. Environmental Protection Agency

The location of changes in text between the DES and FES are identified by a vertical line1

in the margin.

5. This Environmental Statenent was made available to the public, to the Council on Environ-
mental Quality, and to other specified agencies in April 1975.

6. 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 I 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:

I
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(A) .icense Conditions

(1) The applicant shall operate Davis-Besse Unit No. I within applicable
Federal and State air and water quality standards and the Environmental
Technical Specifications which will include nonradiological and
radiological monitoring programs, limits on effluent releases, an appro-
priate comprehensive ecological surveillance study, and reporting
requi rements.

(2) Before engaging in an 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 appli: ant
shall provide a written evaluation of such activities and obtain prior approval,

of the Director. Office of Nuclear Reactor Regulation 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.

(2) A study shall be conducted to determine the extent to which the intake canal
supports a fish population and thus contributes to impingement losses. The
details of this study shall be included in the Environmental Technical Speci-
fications.

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

(4) Special studies to detennine the 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.

(6) The applicant will conduct a study to confirm that such toxic conditions do
not exist in the mixing zone where fish and other aquatic biota can maintain
themselves. This confirmatory program will encompass the provisions regarding
chlorine releases cited in the fiPDES permit when issued and will be made a part
of the ETS for the facility.

(c) Other Conditions

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

,

e
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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:

c lfill the responsibilities of each generation as trustee of the environment foru.

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 living 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:

(1) the environmental impact of the proposed action;

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

(iii) 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 involved
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 I

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 I
Office of Nuclear Reactor Regulation, which is then circulated to Federal, State and local )
government agencies for cornnent. A summary notice it published in the Federal Register of the

tx
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availability of the applicant's environmental report and the draft environmental statement.
Interested persons are requested to coment on the proposed action and the draft statement.
Interested persons are also invited to coment on the draft statement.

After receipt and consideration of conenents 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 whethe.--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 adecision on the application.

This environmental review deals with the impact of operation of Davis-Besse Unit 1. Assessments
thh are found in this statement supplement those described in the Final Environmental Statement
tFES-CP) that was issued in March 1973 in support of continuation of the construction permit forUnit 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
by the applicant that will yield additional information relevant to the environmental impacts
of operating the Davis-Besse Nuclear Power Station. Unit 1.

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

Single copies may be obtained as indicated on the inside front cover. Dr. P. C. Cota is the
NRC Environmental Project Manager (nr this statement.
the contents of this statement. Dr. Cota may be contacted at the following address:Should there be questions regarding

Division of Reactor Licensing
,

Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Comission'

Washington. D. C. 20555 '

(301) 443-6951

|
|

!

I
|

|
l
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1. INTRODUCTION

1.1 STATUS OF PROJECT

The Toledo Edison Company (TEC) and the Cleveland Electric illuminating Company (CEIC) are
both privately owned public utility companies engaged in supplying electrical energy to the
public. These two companies, hereafter referred to as the applicant, will jointly own ti'e
Davis-Besse Nuclear Power Station (the station) as tenants in common, with TEC having a
52.5% share of ownership and CEIC owning the remaining 47.5%. TEC is responsible for the
design, 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. CAPC0 has an installed
generating capacity of about 12,000 megawatts electric (MWe) in 1975. The Davis-Besse
Station is the fourth generatino facility constructed under the CAPC0 group 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) supplied by the Babcock & Wilcox Company. The construction permit
applicaticn had indicated an initial, electrical output of 872 MWe with an ultimate
capability of 906 MWe. The FES-CP evaluated the environmental 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 license, the only change is an increase in the
benefits of the proposed action. Most of the heat from the turbine . team 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 90% complete and the current schedule calls for startup by mid 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
Comittee on Reactor Safeguards (ACRS) reported favorably on the application on August 20,.

1970, and the AEC completed the construction 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 B-;0, 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,tas usued 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
construction should not be suspended pending completion of the NEPA review was issued
July 13,1972.

The Commission's NEPA review related to the continuation of the construction permit for
the Davis-Besse Station was completed and the Final Environmental Statement was issued in
March 1973. The environmental hearing related to the continuation of the construction

I
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permit was held before an Atomic Safety and Licensing Board on July 23-26, 1973 and a sub-
sequent se:sfon was held August 6-7, 1973.
tion permit should be continued was issued SeptemberThe ASLB's initial decision that the construc-14, 1973.

On March 30, 1973, 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 appifcant submitted a one volume supplement to the ER which updated the status ofi

the project and superseded the previous one page ER.

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

1.2.1 Federal

Permit i

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

struction Permit No. CPPR-80.

b. Army Corps of Engineers permit for Received on August 4, 1972dredging 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, 1970approval for station (without
cooling tower)

e. Federal Aviation Administration Received August 11, 1971
.

approval for cooling tower.
; 1.2.2 State of Ohio

Permit
Status

a. Ohio Department of Industrial Received October 20, 1970Relations 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. ;

c. Ohio Department of Health permit Received June 21, 1971for sewage treatment plant for
construction period, and also for
completed Station.

d. Ohio Department of Health permit Received July 27,1971-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))

f. Federal Water Pollution Control Act Proposed permit received September 26. I
Amendments Section 402 Discharge 1975. It becomes effective November 23,Permit (NPDES Pemit) 1975.

.

|
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g. Ohio Turnpike Commission permit Received May 26, 1971
for turnpike crossing with trans. .

mission line.

h. Ohio State Highway Department Received March 3.1971
permits for transmission line
crossings of state highways.

1. State Department of Highways Received August 3,1971
pennits for grade crossing of
state highways for railroad spur.

1.2.3 Local

permit Status

a. Ottawa County building permit Received October 14, 1970

b. Ottawa County Engineer permits Received August 30, 1971
for grade crossings of roads and
highways for railroad spur.

c. City of Oregon building permit and Received January 19, 1973
certificate of occupancy for trans-
mission lines.

1.2.4 Public Hearings

Hearinos Date

a. Atomic Safety and Licensing Board Commenced December 8, 1970 -
-(ASLB)Constructionpermithearings. finished February 12. 1971

b. Ohio Water Pollution Control Board July 28 & 29. 1971
hearing,

,

c. Atomic Safety and Licensing Board May 2-4, 1972
(ASLB) hearings as to whether the
construction of Davis-Besse should
be suspended until the final NEPA
review.

d. Atomic Safety and Licensing Board July 7 & 8, 1972+

(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,

e. Atomic Safety and Licensing Board July 13, 1972
decision that construction should
not be suspended pending completion
of the NEPA review.

f. Atomic Safety and Licensing Board Commenced July 23,1973
(ASLB) Environmental hearing finished August 7, 1973

g. Atomic Safety and Licensing Board September 14, 1973 !
decison that the construction
pemit should be continued.

.
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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

i The description of the site location in the FES-CP stage 1; 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 surround-

' ing 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
retised net migration patterns experienced 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

,

I more recent projections. 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.

I TABLE 2.1
!

COMPARISON OF POPULATION PROJECTIONS WITHIN 50 MILES

Cumulation Populations -
Radius FES-CPI Recent Projections 2

(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

.

2.2.2 Industrial Population and Land Use - Zonino

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 representative
of the type industries located there. The estimated employment is now 900 instead of 850,

,

2.2.3 Agriculture Land uses 1

The general description of the agriculture land uses in the vicinity of the site is still
valid. Table 2.2 reflects the typical changes that will occur in acreage under cultivation.
(Compare with Table 2.4 in the FES-CP.)

|

L
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Table 2.28
Agriculture Land Use for Ottawa County-1913

Crop
Acres

Corn
Wheat 11.409
Soybeans 13.109
Hay 37.348
Alfalfa 12.058

Small Grain 8.840
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 presentcampgrounds.

TABLE 2.3"

Campgrounds Within Ten Miles of The Site

Distance
Name Direction Attendance / Spaces

K0A-Paradise Acres 2 SSECamp Sabroski 6600 car nights /yr.
4 WSW 3004/yr.E8C Camp Site
2 SSE 5 spacesAnderson's Camp
2 SSE 6 spacesEast Side Marina 2 WNW 43 spacesTurtle Point Marina 2 WNW 44 spaces

2.2.5 Hospitals, Schools Military Installations

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

2.2.6 Transpnetation

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 andpassing 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 * HYDROLOGY

, 2.5.1 Lake Erie Water Quality

| The applicant supplied a sumary 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

|

i taken as part of a pre-operational environmental monitoring program. A summary of these wateri- analyses is presented in Table 2.4.s
| in reference 5. Further discussion of the water quality may be found
i

|
r
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2.3

The applicants' 1974 Semi-Annual Reports 6,7 of the pre-operational environmental montioring pro-
gram have not revealed any significant changes in Lake Erie water quality in the vicinity of
Locust Point from the 1972 and 1973 records with the exception of improvement in water conductiv-
ity, 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 inf'onnation 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-18 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 la the
regulation is that the near shore area (from the lake shoreline outward for a distance of approx-
imately 2100 ft) in the Magee Marsh Area (which encompasses the entire plant site) has seen
designated as an " excepted area" where only the General Standards of Regulation EP-1-02 apply.

2.6 METEOROLOGY

The general description of the site meteorology is still valid. (See Section 6.1.1 for a descrip-
tion of the upgraded meteorological measurement program and staff evaluation concerning site
suitability.)

TABLE 2.45

WATER ANALYSES

Lake Erie Lake Erie
ExtremesSite site

Samples * Samples (FES-CP)** High Low

'

Calcium (Ca) 42 45 65 29
Magnesium (Mg) 9 11 15 3
Sodium (Na) 15 12 22 7.9
Chloride (CL) 22 22 40 14
Nitrate (NO ) 6 12 18.1 03

Sulfate (50.) 41 37 58 28
Phosphate (P06) 0.3 1.5 1,38 0
Silica (510 ) 1.0 2 7.5 0.12
Alkalinity as Caco 3 98 101 128 80
Suspended Solids 28 131 178 4
Dissolved Solids 234 225 488 102
Dissolved Oxygen ** 10 10 14 7
B.O.D. 2 7.6 0.1-

pH 8.1 8.1 8.4 7.35

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: All values mg/l except pH.

.
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FIGURE 2- 2

TRENDSIN MEAN MONTHLY TRANSPARENCY AND PHOSPHORUS
MEASUREMENTS FOR LAKE ERIE AT LOCUST POINT FOR THE
PERIOD 1972- 1974

+
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FIGURE 2 - 3

TRENDS IN MEAN MONTHLY CONDUCTIVITY, ALKALINITY AND TURBIDITY -

E "~ MEASUREMENTS FOR LAKE ERIE AT LOCUST POINT FOR T.HE PERIOD1972-1974
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2.7 ECOLOGY

2.7.1 Aquatie, 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-CP (App. C.), FSAR (App. 28), and FES-
CP. Phytoplankton populations were highest in fall and spring and lowest in sumer (See Table
2.5). Species density and diversity among 12 sampling stations did not correlate consistently
with depth or distance from shore. This probably resulted from variable winds, currents, and wave
action, rather than inadequate sampling. Diatoms, especially Melosira sp., Asterionella sp..
Tabellaria sp., and Fragilaria sp. comprisert 95% and 99% of the phytcplankton during A5ril and
the May bloom, respectively (see Table 2.5). The green algae Pediastrum sp. and, to lesser
degrees, Asterionella sp., Melosira sp., and Microcystis sp. were abundant in June, when the
phytoplankton was divided almost equally between diatoms and green algae. Although blue-green,

algae were not collected, they are expected to be present in measurable numbers in the heated
effluent of the plant. An extensive consideration'of the seasonal composition 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
slightly 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 stanmer and declining in late autumn (See Table 2.6). Changes in abundance of zoo-
plankton 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
yea rs . Copepod populations were very similar in 1973 and 1974. The applicant identified 39 taxa
(23 rotifera, 7 copepode, 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 (ul.4%),
Keratella cochlearis (97.1%), and Polyarthasp. (98.6%); (2) Copepoda: Diaptomus sp. (64.3%),
C clo s sp. (75.7%), imature cyclopoids (100.0%), and nauplii (100.0%); (3) Cladocera: Bosmina
sp. .67), and Daphnia retrocurva (71.4%). The largest zooplankton populations in 1974 were
found closest to shore, most likely 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. Patterns in abundance and distribution of zooplankton are
discussed in greater detail in the ER-CP for Davis-Besse Units 2 & 3.

2.7.1.3 !chthyoplankton

Ichthyophankton was sampled monthly in the innediate vicinity of the intake and discharge struc-
tures from May through November of 1974. Data support results of previous s*Jdies which indicate
that the immediate site is not an important spawning and nursery area. Eggs and larvae of emerald
shiner and gizzard shad dominated collections in summer and fall (Table 2.7). Yellow perch,
walleye, and smallmouth bass were collected in late spring, but in very much lower numbers. The
largest number of individuals taken in any one sample at the site was 3821 and these were mostly
emerald shiner. Over 13,000 individuals were taken by similar methods in Sandusky Bay (a known
spawning and nursery area). For further discussion, see section 12.3.1.

2.7.1.4 Benthw

The spatial and temporal distributions and life histories of benthic organisms found at the
Davis-Besse site are discussed in more detail in the FSAR (App. B) for Unit I and the ER-CP for
Units 2 & 3. Benthic monitoring programs conducted in 1973 and 1974 did not identify additional
species of concern nor major differences in the occurrence and distribution of dominant taxa, I

|
except recolonization of areas affected by dredging in 1973. Oligocheates and chironmids domin- 1

|
ated the benthos in 1973 and 1974, being more abundant in 1974 (Table 2.8). This probably J

,

| *For scientific names, see: Bailey, R. M. (chnnn).1970. A list of connon and scientific names
of fishes from the United States and Canada (3rd ed.) Amer. Fish, Soc., Spec. Pub. 6,150p.

.

.
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TABLE 2.5

MEAN NUM8ERS OF PHYTOPLANKTERS PER STATION SAMPLED (1974)-IN NO CELLS /L -

,, Aprii may .va. i ur ~2 1 sept . oct Now i.g 72 tg 97 22 to 9 *
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3
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TABLE 2.6-

MEAN NUMBERS OF ZOOPLANKTERS PER STATION SAMPLED (1974)
- IN NO. OF ORGANISMS CELLS /L -

wa u,y u. uy 4e s.ot Ca w
MA y n < * , sv n W 9 *

DOT F ERA
Aeotaaetww *tico4*'t 0.3
A. ock*inr*a 0.0 2.2 1.4 2.6 57.3 29.s 3.1 2.2
Eaemearses .ia1ul $et s 9.0 3.7 0.0 25.4 46.4 3.1 2.2 1.1
4 3.7 S.2 0.3 0.8 1.0 9.3 27.81 calycerion *,

$ _haww*a*** 0.1 0.2 1.3 9.0 0.t
D 0.2a (Platytas) paeutus
B2 urecolae+s t .2 0.t 0.0

C e usteaoMw t .0 2.3 0.0
Carecadoees so. 34.9 7.3 0.3 0.2 5.8 2.5

6.wentaris no. 0.1 0.0 0.0
Pitiana ten cates 1.s 12.7 0.4 S .4 0.7 0.3 0.3 0.1
w acea -e r-.e* 0.4 0.1
outiiectia ice,esotm 0.8 4.6 3.2 0.1
Kernecies cocreese s 3.1 155.0 26.1 16.0 11.6 Pt.S 12.4 90.2
K. cs.neata 3.9 35.4 S.1 1.9 2.0 0.5 1.0 9.3

Geom (aanaoseyla) tJxd 0.0

g (Awsouyt en kamae's 0.0 0.1
twentee s<m aerm.ia 6.S t3.1
Ptoo oam so. 0.3
6 coyaet-g sp. 8.5 73.1 128.5 512.0 106.5 215.0 37.9 33.1
Pornoret <= sielesta 1.1
Ew*we's so. 1.0 0.1 0.1

Tesadneise so. 0.1
E r.scecce c> ll***etre 0.0 0.4 0.7 0.2
T reo.luca. =4 s t.t 7.1 0.2 et.8 8.2 0.1~.
unsoorttried Rottfee A 0.1 1.0 2.7 ?J.t 0.3 27.S
Weettfta*J Rottf** D 7.9

CX)PEPODA
Cataruto cocepoda

Diarmorai.s so. 0.5 15.S 13,1 S.1 1.0 0.9 1.0 0.6
Eury *emnes so. 0.0
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Naupttus 29.5 180.7 264.1 129.6 48.9 78.0 S3.3 15.0
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PROTOZOA
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Demwa re. 69.0 26.9 99.3 42.2 15.9
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. vece sc et ta so. 0.6 0.3

l'erwrunesas so. 0.4 0.0 0.4

TOTAL 79.1 372,9 787.8 1919 . m Said . 9 **! 3. 7 759 ? 296 C

Date averaged over all stations sempied

.
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TABLE 2.7

ICHTHYOPLANKTON COLLECTE0 AT LOCUST POINT
MAY - NOVEMBER 1974

i

!

Length Nos. of Individuals CollectedDate Species (mm) Sta. 8 (Intake) Sta.12 (Discharge)
Surface Bottom Surface Bottom!

May 21. 1974
Yellow Perch 6-8 190 18 3 9Walleye 9-12 0 1 0 21Subtotal 190 19 3 30|

June 14. 1974
Gizzard Shad 10-21 1 9 409 256Yellow Perch 12-17 2 1 33 7Smallnouth Bass 9 0 0 0 1Unidentified - 36 0 11 16Subtotal 39 10 453 280

July 10, 1974
Goldfish 6.5 1Gizzard Shad 7-18 6 8 45 39Emerald Shiner 8-18 3815 8 549 10Subtotal 3821 16 595 49

August 10. 1974
Alewife 18 1Emerald Shiner 9-17 3 1 1Subtotal 3 0 2 1

September 12, 1974
Brook Silverside 47

1Emerald Shiner 52-53 3Subtotal 0 0 4 0

October 16. 1974
Emerald Shiner 28-57 8 1Subtotal 0 0 8 1

November 26, 1974
Emerald Shiner 48-85 56Subtotal 0 0 0 56

TOTAL 4053 45 1065 417

.

.
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TABLE 2.8

BENTHIC MACROINVERTE8 RATE POPULATIONS AT LOCUST POINT-
1974 MONTHLY MEANS -IN NOJM2_

Apr t u.y *n. Air a s st ou s,>.Tm *F-se 22-21 ' c-M i* sa 9 'S ?
* COELENTEJ4ATA

Hvoes so. (nuedieg notys) 2 7 54 s o e e
**/een so. (sqte cotyo) $ es t 1 11 gg

NEAAATODEA 3 4
ANNELIDA

Hirudinae
Net *detta etems'a 2 2
$ _srawle s 1 1 2 0

Otisoceaeta (wnedettined) 21
tmrnet.,res (Nate setae) 3 5 1 4 1
ImmaNees (no hate setae) 11Es IICS 634 688 1073 941 070 750
pree-** men swe/1 13 to 6 2 7 12 to 15
Lterv. ra tus e rv * 4 3 7 39 21 3 to
y citrem:aams 1 to 33 15 22 11 4 6
g clicewsy-eeevie 1 1 1 13 5 11
Q We t**6 0 3
y enaume asis 1 0 1 1 1

Q ud=am *%s 2 to

M 30. 1 5
Pot smeMw miou*a** s 9 0 21 24 31 It it

i L gMesavs 2 8

I est ir * * so. 0 7
Af4T W T%DA

Cladoseen
Leotwa pg te taa 40 135 34 o

W tr.oda
Cam-us hseia%s 3 0 9 13 6 to 22 35
Hy..t .; b aat x a

1

Decamria
0-coa.*ct_e_s so. O

Cni - w.ae
CMannor=us (emeewwwevs) so. 1st 40 e3 2g 199 67 45 23
Caterano=vs owne O
CoetWe-o. e so. 20 2 3 1
Cet&t vus so. g

Crvw~eems so. 4 6 3 3 4 2 13 17
Potyiwo lum so. 1 1 1 1
Proclecrass so. 23 14 32 6 SF G 12 39
PNtacous Cupe 2 0 1 0
Feemec* eameru.s so. 0 1 0 1
Tanypodteme p6.ea 1

Tav.**%s so. 8 558 $2 17 202 160 62
Tar */ tarsus puse 2

Ephemaeortere
Caeais to. 2 1 0'

Tetuwptees |
iHydroorycNdee 0<

MOL.LUSCA i
, Gestecooda
1

i

t%ttmus so. 0 0 0 l
Penecynoon

Arnblema pitetta f 2 1
Sewar.wm so. 3 1 3 2 2 1 3

statte a ces4 1395 '2's 1*?9 **4 *S2? **41 tm %2

Data averaged over all stations sempied !
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reflects . recolonization of areas disturbed by dredging and the ability of oligocheates and
chironmids to burrow out when be wied by sediment and dredge spoil. The size and diversity of
most benthic populations tended 'o be hiqhest from 500 to 1000 feet offshore and were correlatedwith 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 I and the ER-CPfor Units 2 & 3. Differences in the use, selectivities, and efficiencies of sampling gearpreclude ranking of species collected in 1973 and 1974 Catches, by gear, for 1973 appear inTable 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 spring were dominated by adult fishes, while young-of-tne-year of several species,
most notably alewife, gizzard shad, emerald shiner, and white bass were taken in increr .ing
numbers throughout sunner. 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 setning at the site identified gizzard shad,
white bass, alewife, and emerald and spottail shiners as the predominant spacies. 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 general 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.

Commercial catches of fish from waters in the vicinity of the site have historically have been
included in Ohio District No.1, and more recently as Grid Nos. 903 and 904 under the new reportingsystem of the U.S. Fish and Wildlife Service. Carp yellow perch, white bass, catfish, sheep-
shead, suckers, drum and quillback are taken in gre, test numbers (Table 2.10). White bass area

becoming increasingly important to the Ohio Lake Erie catch. The areas of Grids Nos. 903 and 904
produced 37.5% and 45.7% of the total Ohio District No. I catch in 1973 and 1974, respectively.
Most of the catch was taken with seines and trapnets in the extensive shallow inshore areas ofthe District.

Longjaw cisco (Coregonus alpanae) and blue pike (Stizostedion vitreum glaucum), both on the U. S.
Department of Interior's List (May,1974) of Endangered Fauna, are present in Lake Erie but are
seldom found in the western basin.

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.

$1nce the previous review, new infomation 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 2.11. Only the
American Peregrine Falcon is listed as endangered in the United States.

2.8 BACKGROUND RADIOLOGICAL CHARACTERISTICS

The infonnation presented in the FES-CP is still valid. The results of the preoperational
radiological' monitoring program 13 support the staff's previous evaluation that the tritium
levels would be lower than the 1.100 pC1/1 mean value reported in the small scale study.

2.9 OTHER ENVIRONMENTAL FEATURES
,

ENVIRONMENTAL NOISE SURVEY

| 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 outdoor construc-
| tion activities for Unit No. I had been completed prior to the survey, and although some construction
| activities were still ongoing at the time of the survey, the survey results an! primarily indicative
; of the existing sound conditions in the site vicinity without plant presence.
i



_

-

,

2-13

TABLE 2.9

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

OTTER TRAWL

Freshwater drum (250) Carp (8081g)

Yellow perch (170) Yellow perch (7802g)

Channel catfish (143) Channel catfish (6920g)

Spotta11 shiner (117) Freshwater drum (4540g)

All species (996) All species (33,4699) |,

GILL NET

Gizzard shad (852) Yellow perch (20.555g)

Yellow perch (812) Gizzard Shad (49,2029)

Alewife (495) Carp (31,8779)

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

All species (2596) All species (193, 880g)

SHORE SEINE

Emerald shiner (1124) Carp (3751g)

Alewife (237) Emerald shiner (??099)
Spottail shiner (129) Gizzard shad (1462g)

'

Whitebass(127) Spottail shiner (997g)
All species (1715) All species (11, 465g)

g = grams

4
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TABLE 2.10

FISH PRODUCTION IN OHIO DISTRICT NO. 1.* 1971-74

(IN THOUS OF LBS)

1971 1972 1973 1974
Carp 2236' 2071 1978 1600
Yellow Perch 692 402 229 200
White Bass 676 926 1266 1700Catfish 424 478 196 208
Sheepshead 245 385 396 250
Suckers 67 62 40 54
Qu111back 28 44 43 41

TOTAL 4393 4096 3530 4C60
*NMFS, Stats and Market News Div.

FISH PRODUCTION IN GRID NOS. 903 AND 904
OHIO LAKE ERIE, 1973-74

(IN THOUS OF LBS)*

1973 1974
903 904 903 904

White 8 ass 548 202 478 237Carp 185 106 435 302Catfish 42 29 57 79Yellow Perch 43 24 51 18
Orum 36 54 27 89

TOTAL 884 419 1101 754

*U. S. Fish and Wildlife Service. Ann Arbor Michigan.

I
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TABLE 2.11

BIRDS IN THE REGION OF THE DAVIS-BESSE SITE CONSIDERED
- TO 3E DECLINING, RARE, OR ENDANGERED

Potential of
Common Name Status * Occurring on Site **

Double-crested Cormorant D G

! Great Egret R G

Black-crowned Night Heron D G

Least Bittern R P

Hooded Merganser R G

Sharp-shinned Hawk R-D P,

Cooper's Hawk R-D P

Bald Eagle R P

Marsh Hawk D P

Osprey B P

American Peregrine Falcon E P

American Kestrel D G

King Rail R G

Black Rail R P

Piping Plover D P

Common Tern R G

Least Tern D P

Barn Owl R P

Bewick's Wren R-D P

Short-billed Marsh Wren R P

Loggerhead Shrike R-D G

Prothonotary Warbler R P

Yellow Warbler D G

Pine Warbler R G

Orchard Oriole R P

*
D = Listed as declining in Audubon Blue list
R = Listed as rare and endangered in Ohio
E = Listed as endangered in the United States

**
G = Good, P = Poor

,

b
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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 LSO 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 L50 for all sampling
periods was 50dBA, while the corresponding nighttime average was 42dBA. (See Section 5.4.2
for additional staff evaluation.)
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3. THE STATION

Re'sunie

There have 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 radioactive waste treatment system based on
more recent information. The results of the new evaluation of the radioactive 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 Coolina Tower

ine 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 Coolino 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 hes'heen 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 and Screens, and Discharge Structure

The description of the basic design and location of the intake pumps and screen and <tischarge
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 thennal discharge to Lake Erie presented in the FES-CP is still
valid.

3-1
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3.4 RADIDACTIVE WASTE TREATMENT

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

updated to reflect more recent infomation, since the FES-CP was issued.The parameters which the staff uses in the evaluation of radwaste systems, however, have been
Materials in Liquid and Gaseous Effluents from Pressurized Water Reactors (PWR's) "their bases are given in Draft Regulatory Guide 1.BB, " Calculation of Releases of Radioactive

The parameters and

based on more current operating data. source terms have been revisea based upon a modified version of the PWR-GASE code using parametersGaseous.

comparative purposes. The original gaseous source tems have been included for
different from those given in Table 2.la are given in Table 3.lb. Parameters used in calculating the revised gaseous source terms which are

produce The staff believes the modifiedgaseous source terms

from normal operations including anticipated operational occurrences averaged over the life ofa realistic estimate of radioactive material released in effluentsthe plant.

For radioactive material released in liquid effluents, the source term previously set forth in
the DES-OL on page 3-8 (Table 3.2) reasonably characterizes the annual average liquid releases
that may be associated with the Davis-Besse facility.
of source tems that may result from our present reassessment of models and parameters to sub-The staff would not expect the modifications
stantially increase the annual releases previously noted.
The liquid source tern

is 0.3 curies /yr excluding tritium, and 350 curies /yr of tritium, and the
and 0.31 curies /yr of I-131. gaseous source tems calculated using the current parameters is 9000 curies /yr of noble gases

The staff has also estimated annual releases of 8 curies /y of C-14 and 0.06 of particulates.
particulate release number assumes that building ventilation air is treated through highThe

efficiency particulate absolute HEPA filters, having a decontamination factor of 15 prior torelease to the environment.
radioactive source tems is given in Table 3.3 and 3.5 respectively.An isotopic listing of the staff's calculated liquid and gaseous

As discussed in section 5.3 of the DES it can be said that the individual doses associated with
the requirements stated 5 Appendix ! to 10 CFR Part 50.the radioactive releases from the Davis-Besse Nuclear station, combined, will be in accord with
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 routinereleases:

organic corrosion inhibitor (turbine building closed cooling water system) and morpholineboric acid (reactor coolant system), lithium hydroxide (reactor coolant system), and(building closed heating system).
Releases of these chemicals to the environment is only expected to occurThese chemicals are typical of those used in reactor and highpurity water systems.

if at all, through system pipe and heat exchanger leaks. Resultant concentrations in the plant
discharge are expected to be very small. If any of these systems were examined for maintenance
purposes, the coolant 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 dischargesreach Lake Erie are:
calcium hydroxide (water treatment system), and sodium aluminate (water treat-ment system).

Concentrations of the various ions in the discharge as a result of the use ofthese chemicals are given in Tables 3.4 and 3.5.

The use of chlorine 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 chlorina-
tion will be limited to 2 hrs / day (ER Supp, p. 3.6-5). The injection point for chlorination of
the closed condenser cooling water system has been moved from ininediately upstream of the
condensers to icinediately 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 chlorinated simultaneously.
uses of chlorine remain as previously stated in the FES-CP. Other

Control of the discharge of
residual chlorine will be accomplished by removal of closed cooling water system blowdown from
the discharge of the two pungs 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 residualchlorine in the discharge prior to mixing with dilution flow will be held to less than 0.5.
For further discussion, see section 12.3.12.

!



3-7

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

2. Service water discharge (during unit shutdown)
!

3. Neutralized regenerant waste from makeup domineralizers

4. Pumped effluent from the settling basin (water treatment system backwash effluent)

- 5. Sewage treatment plant effluent

6. Processed liquid radweste

7. Dilution water from Lake Erie.
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Table 3.la Principal Parameters and Conditions Used in Calculating Releases of
Radicactive Material in Liquid and Gaseous Effluents from Davis-Besse
Nuclear Station Unit 1

Reactor Power Level (MWt) 2772Plant Capacity Factor 8M
Failed Fuel 0.25b
Primary System

5Mass of Coolant (lbs) 5.09 x 10
Letdown Rate to MPS (gmp) 45
Shim Bleed Rate (gpm) 1.65
Leakage to Secondary System (lbs/ day) 110
Leakage to Containment Vessel (lbs/ day) 240
Leakage to Auxiliary Buildings (1bs/ day) 160
Frequency of Degassing for Cold Shutdowns (per year) 2

Secondary System
7Steam Flow Rate (lbs/hr) 1.18 x l

Mass of Steam / Steam Generator (1bs) 5.0x10g
4Mass of Liquid / Steam Generator (lbs) 4.9 x 10

6Secondary Coolant Mass (1bs) 2.93 x 10
Rate of Steam Leakage to Turbine Building (1bs/hr) 1700
Fraction of Feedwater Processed through Condensate

Demineralizers 0.67
Dilution Flow (gpm) 10,0003 6 !Containment Yessel Volume (ft ) 2.83 x 10
Annual Frequency of Containment Pueges 4
Iodine Partition Factors (gas / liquid

Leakage to Containment Building 0.1
Leakage to Auxiliary Building 0.001
Steam Leakage to Turbine Building 1
Steam Generator (carry over) 1.0
Main Condenser / Air Ejector 0.0005 |

L Decontamination Factors (Liquid Wastes)

CLRWS MLRWS

4 4I 1 x 10 1 x 104

1 x 10f
Cs, Rb 2 x 10
Mo, Tc 1 x 10 1 x 104 6Y 1 x 10 1 x 10

5 5Others 1 x 10 1 x 10

All Nuclides
Except Iodine Iodine

4

10f
MLRWS Evaporator DF 10
CLRWS Evaporator DF 10 10

IDI Anions (b) Cs, RbCation
MPS Mixed Demineralizer OF 10 10 22MPS Cation Demineralizer DF 6 10 1 103 3Condensate Demineralizer DF 10 10 103CLRWS Primary Demineralizer (H+B0 ) DF 10 10 2

EvaporatorCondensateOH')DF
Polishing

Deminerlizers (H 10 10 10

Removal by Plateout Removal Factor
2Mo, Tc 10

Y 10
Charcoal Filter 0F( Gaseous Radwaste

System) 10

(a) This value is constant and corresponds to 0.255 of the operating power fission
product source tenn.

(b) Does not include Cs, Mo, Y, Rb, Tc.

_ _ _ _ _ _ _ _ _ _ _ _ - _ _ - - _ _ _ _ - _ _ - _ -
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Table 3.1b Parameters used in calculating the revised releases of radioactive
material in gaseous effluents from Davis-Besse Nuclear Station which
are different from those listed in Table 3.la.

Failed Fuel 0.12%a
Leakage Rate to Secondary System 100 lb/ day
Continuous Co1tainment Purge 1000 cfm
Iodine Partition Factor

Leakage to Auxiliary Building 0.0075

Main Condenser Air Ejector 0.15 (for volatile species only)

a
This value is constant and corresponds to 0.12% of the operating power fission pT3 duct source
term.
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TABLE 3.2

CALCULATED RELEASE OF RADI0 ACTIVE MATERIAL FOR
LIQUIO EFFLUENT FROM THE DAVIS-BESSE NUCLEAR STATION UNIT 1

RA0!ONUCLIOE
NORMALIZED

ACTIVATION-CORROSION PRODUCTS C1/yr
Na-24 0.00003P-33 0.00003*

Cr-51 0.00011Mn-54 0.0010
Mn-56 .0.00059Fe-55 0.00011Fe-59 0.00006Co-58 0.0048 *
Co-60 0.0088Ni-63 0.00001Nb-92 0.00002Mo-99 0.00045Te-99m 0.00043W-187 0.00012Np-239

0.00001

Fission Products

Br-82 0.00003
Rb-88 0.00043Sr-89 0.00001Y-90 - 0.00002Y-91 0.034
Y-93 0.00001Mo-99 0.047
Tc-99m 0.045
Te-127m 0.00001Te-127 0.00002Te-129m 0.00006
Te-129 0.00004I-130 0.00012-. -Te-131m 0.00004I-131 0.048
Te-132 0.00065
1-132 0.0009l-133 0.012-

.Cs-134m 0.00002
Cs-134 0.017I-135- 0.002
Cs-136 0.00088
Cs-137 0.025
Ba-137m 0.0012
Ba-140 0.00001All others 0.00012

TOTAL'(except-tritium). 0.3

Tritium 350

|
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'TABLE 3.3a

ORIGINAL CALCULATED RELEASES OF RADI0 ACTIVE MATERIAL ANO GASEOUS EFTLUENT FROM
OAVIS-BESSE NUCLEAR STATION UNIT 1

(Cf/Yr)

Decay Containment Auxiliary Turbine Air Ejector
Radionuclide Tanks Vessel Bu11dina Buildina Off-cas 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 a a 4 a 4 8
Kr-88 a a 14 a 14 28
Kr-89 a a a a a a
Xe-131m 12 2 6 a 6 26
Xe-133m a i 15 a 15 31
Xe-133 22 L'1 1100 2 1100 2400
Xe-135m a a a a a a
Xe-135 a a 23 a 23 46
Xe-137 a a a a a a
Xe-138 a a 3 a 3 6
I-131 a 0.5 0.019 0.004 0.J014 0.52
I-133 a 0.07 0.023 0.005 0.0017 0.10

NOTE: "a" appearing in the table indicates release is less than 1.0 C1/yr for nuole gas,
0.00) C1/yr for I.

TABLE 3.3b

REVISED GASEOUS RADI0 ACTIVE SOURCE TERM C1/y
*

Oecay Air Ejector
Radionuclide Tanks Reactor Auxiliary Turbine E).haust Total

Kr-83m a a a a a a
Kr-85m a 8 2 5 1 12
Kr-85 320 49 2 a a 370
Kr-87 a 1 1 a a 3

: Kr-88 a 10 4 a 2 16
,'e-89 a a a a a a
X, 131m .5 49 2 a 1 57
Xe-133m a 81 4 a 3 87
Xe-133 9 7900 300 a 190 8400
Xe-135m a a a a a a
Xe-135 a 47 7 a 4 58
Xe-137 a a a a a a
Xe-138- a a a a a a.
I-131 a 0.21 0.057 0.0012 0.036 0.31
1-133 a 0.12 0.07 0.0014 0.044 0.23
C-14 8
H-3 890
Particulates 0.06

a = less than 1.0 C1/yr noble gases, less than 10'4 C1/yr for iodine,NOTE:
b . rounded to two significant figures

L
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The chemical waste composition resulting from simultaneous maximum flows from all systems ispresented 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 lbs of dissolved solids per day) is presented inTable 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 bicarbonate (de-
creased to 100 mg/l 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 sewage 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 beforemixing in the lake. The auxiliary boiler blowdown, resulting from operation of a 175,000 lb
per hour, 234 psig oil 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 theToussaint River). An estimated operation time of 725 hours per year (operation only during
unst startup or shutdowr.), utilizing demineralized water and deaerated condensate from the
main condensate system as feedwater, was used as the basis for estimating condensate compositionas shown in Table 3.7.

3.7 TRANSMISSION LINES

The description of the transmission lines associated with Davis-Besse Unit 1 is as presentedin 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 thosetowers.

'
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TABLE 3.4

MAXIMUM CHEMICAL DISCHARGE COMPOSITION UNIT 1

Cooling Dilution Neutrali:.e d Settling Sewage Discharge

Tower Flow Regenerant Basin Treatment To
Blowdown Wastes Effluent Pl ant Lake Erie

riov (spm) 8.350 10.000 200 600 40 19,260

pH 8.0 8.0 7.0 9.6 9.0 8.0 |.

Calcium (Ca) 108 Sh 32k 15 15 *l9
Magnesium (Ma) 18 9 61 9 9 13
Soditsa (Na) 24 12 2,205 12 12 ho

Chloride (Cl) 80 h0 2T3 h0 40 60
Nitrate (No ) 1h 7 25 7 7 10

~
Sulfate (So ) 24h 58 5,100 58 58 191
Phosphate ( 2 1 6 1 1 1 ySilica (SiO )g) 2 1 31 1 1 2 g2

Total Alkalinity
as CACO 80 107 52 29 29 92

3

Suspended Solids 50 37 5 5 15 k1
Dissolved Solids 572 2 89 8,077 172 172 L88.

BOD 2 1 1 1 lb 1

Dissolved Oxygen 7 10 9 9 0 9
.

.

All values in ag/l except pH

This table 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 gpa (maximum) of proa
cessed effluents from nuclear areas. This waste strenza contains essentially zero dissolved solids and has *

a pl! of 7.0.

Althoue,h calculations assume all these mrutimuns o:currjn.z at th', same time, it is highly unlikely to happen.
1. It did occur, it would be for c.nly a ,l. ort gorlod of tim.e
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TABLE 3.5

AVERAGE CHEMICAL DISCHARGE COMPOSITIONS UNIT 1

Cooling Dilution Neutralized Settling Sewage Dis chargeTower Flow Regenerant Basin Treatment ToBlowdcarn Wastes Ef fluent Plant Lake Erie
Flov (gpm) 8,125' O 7 2h 2 8,159
pH 8.0 70 9.6 9.0 8.0

|CQcium (Ca) 84 h81 15 15 8hMagnesium (Mg) 18
Sodius (Na) 11b 9 9 1830 1,78h 15 15 31Chloride (Cl) hk
Nitrate (No ) 300 22 22 4412 h2 6 6 12Sulfate (So ) 174 h,890 hl kl 178Phosphate ( 0.6Silica (SiO )g) 3 0.6 0.6 0.6 Y

+
2 2 5 1 1 2.0 %Total Alkalinity

as Caa)3 100 89 29 29 100
Suspended Solids

h5 5 5 15 k5Dissolved Solids h65 7,708 139 139 4 70
BOD

i k 2 2 1h h
Dissolved Oxygen

T 9 9 0 7

All values in mg/l except pH

This table represents the average annual concentrations and flows. .

1 epm of processed effluent from the nuclear area. The total flow to Lake Erie includes
solids and has a pH of 7.0. This vaste stream contains essentially tem dissolved

'Averace cooling tower blowdown was computed using blevdown flows for February thru December
January was not used because of abnomally cold weather, durin6 the period which onsite meterological datThe flow for.

vus collected, resulting in an unrepresentative blowdown flow. a
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TABLE 3.6

DISSOLVED SOLIDS DISCHARGED IN COOLING TOWER

Concentration in Percentage Deposits
Drift (es/1) of Total (Ib/dev)

Total Dissalved Solids k65 100.0 270.0
Calcium 8k 18.1 b8.9
Magnesium 18 3.9 10.k
Sodium 30 65 17.k
Chloride' kk 95 25.k
Nitrate 12 2.6 6.9
Sulfate 17h 37.k 101.2
Phosphate 1 0.2 0.6
Silica 2 0.4 1.2,

Bicarbonate 100 21.k 58.0

1

7

TABLE 3.7

TYPICAL AUXILIARY BOILER FEEDWATER AND BLOWDOWN ANALYSES

Auxiliary Boiler Boiler
Feedvater Blevdown Vater

Fe, max 0.1 mg/l 1.0 mg/l
Cu, max 0.05 mg/l 0.5 as/1
SiO , max 0.02 r:g/l 0.2 ag/l2
Dissolved 0 0.007 mg/l 0.007 mg/l
Total Dissofved Solids

and 10 mg/l 100 as/1
Suspended Solids, max

0pH at 77 F 9 3-9 5 9 3-9 5
.

.
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4. ENVIRONMENTAL IMPACT OF SITE PREPARATION
AND CONSTRUCTION

Resume

Section 4 of the FES-CP described the environmental impacts that had taken place 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 o'f Unit No. I was over 80 percent complete. 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

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 have altered 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; stringent 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 tanks); and the lack of manufac-
turing space availability nationally during the period.

4 General 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.

5. tower productivity than expected has transacted, due in part to cramped working
quarters and to fulfillment of detailed quality assurance requirements. Rework
resulting from desiya modification also contributed to lower productivity than
original 13 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 tne 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
vital 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 farmland 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 fer 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.
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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 thru 4-5). 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 environmental monitoring reports covering the period from January 1. 1974 thruDecember 31,1974.2.s 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 intake and discharge structures and pipelines.

4.3 EFFECT OF SITE PREPARATION AND CONSTRUCTION ON A00ATIC ECOLOGY

At the time the FES-CP for the Davis-Besse Nuclear Power Station Unit I was issued, the staff
indicated that the construction of the barge channel 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 imediate vicinity,
but no lasting effects on the aquatic environment were expected. No additional site preparation
or constrtaction impacts on Lake Erie ecology beyond those mentioned above were identified duringthe OL review. The applicant's environmental monitoring of dredging and backfilling operations
suggests that decreases in benthic populations occurred in the imediate vicinity during late
spring and sumer 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 duringconstruction.

The staff concludes that temporary changes in benthic populations resulting from>

construction-related activities have not bad a significant adverse impact on aquatic 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 comunity presented in the FES-CP stage are still valid.

REFERENCES

1.
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5. ENVIRONMENTAL EFFECTS OF STATION OPERATION

Resume

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 impact sections
have been completely revised due to the calculation of new suurce terms. 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. It 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
towerswouldhaveavisualimpactinthesurroundingarea. 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.

5.2.2 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 on 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 quality standards for
the State as published in Regulation EP-1.1 These new standards became effective on January 8,
1975. A major change to the applicable water quality criteria for the Davis-Besse Nuclear Power
Station is the allowable thennal 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 squatic species at various life stages and times of the year. The
necessary information ia 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 comoly 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 B). There has been no change to the staff
I analysis of the 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 e. D'"t temperature (<5'F) will result in small time-temperature exposuresi

j for both motile and plan uonic aquatic species. Therefore, the staff believes that the station
will operate within the revised standard's limitations.

5.2.4 Scourino 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.
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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. 2.5.3). 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 distance is approximately 4.0
statute miles or 21.120 ft. at the site vicinity. Thus, the allowable chemical mixing zone ilength is 2112 ft. The edge of the chemical mixing zone will then be beyond the boundary of Ithe excepted area, but within the boundary of the near shore zone. Therefore, the chemical
water quality standards that 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
dischar;G 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. Due to the large size of the mixing 2one and the dilution of the releases
by virtue of the jet type discharge, water quality standards outside the mixing zone will be met.

!
The staff has considered the compliance 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 guidelines are 423.12, and 423.13 (see

I, Appendix C). The staff evaluation of the expected station perfonnance with each subpart of
these paragraphs is discussed below:

Paragraph No. Description of Compliance

423.12(b)(1) The pH of Unit I discharges to Lake Erie will be 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

believes that the limitation on oil 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)IS) The applicant 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. Although 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.

<
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423.12(b)(6) As stated earlier in Section 3.6. the applicant plans to discharge these wastes
423.13(g) to the Toussaint River approximately once each year. The discharge concentration

will be in compliance with the provision of this part (See Table 3.7).

423.12 b (7) Not applicable.
423.13 h

423.12(b)(8) Tne applicant will periodically chlorinate the closed condenser circulating water
system to maintain, during periods of chlorination, a maximum of 0.5 mg/l and an
average of 0.2 mg/l free chlorine residual. Even without the expected degradation
of free residual chlorine 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/l
during nonnal operation of the plant. This residual is expected to degrade
significantly during passage through the closed condenser 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 bsx. chlorination will be limited to 2 hours per day to a level of
0.5 mg/l 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.*

423.13(1) Since the applicant will not use any corrosion inhibitors in the closed condenser |
cooling water system the limitations on corrosion inhibitors will be met. I

423.12(b)(9) The applicant plans to periodically chlorinate the closed condenser cooling water
423.13(j) 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 removal, 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 chlorine demand of the unchlorinated main
condenser cooling water (1.4 mg/l ref: OL-ER Suppl. Table 3.3-1) will reduce the
chlorine residual to an undetectable level.

423.13(k) 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 B005 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

5.3.1 Choice of Cooling System

5.3.2 Possible Atmospheric Effects

5.3.3 Experience with Natural-Draft Coolina Towers

The information relied on for the discussion of the cooling tower, the atmospheric 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 Station Cooling Tower

The only change in the predictions of the impacts of the station cooling tower operations isrelated to drift.
The staff examined the possible effects of cooling tower drift in the FES-CP (p 5-10).This change is a result of the updated water quality information for the site.
measurable effects on terrestrial biota were expected due to drift, fogging, cr icing.

No

estimate of drift emission has since been made available which indicated a slightly higher levelA revised

of emission than previously estimated although the assumed operating parameters of the tower havenot changed.
Drift emission is currently estimated to be about 270 pounds per day instead of 247pounds per day as previously estimated.

that there will be no adverse effect of drift on terrestrial biota.The staff's evaluation of the increased drift is still
5.4 EFFECT ON TERRESTRIAL ENVIRONMENT

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

5.4.1 Wildlife

Loss of habitat and bird collision with the cooling tower are the primary impacts of the plant onanimals 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 site consists primarily of marsh areas, which are beingprotected, and famland or disturbed woodlands.
1, the loss of habitat has been completed and no further alteration is expected.At the present stage of construction for Unit

The cooling tower is within major flyway of migratory song birds and waterfowl and some hazardof bird mortality due to impaction on the tower exists.
in the FES-CP stage concluded that birds were not likely to be killed in large numbers but thatThe staff assessment if this possibility
a few mortalities at varying intervals were likely. Since that assessment, the applicant hassubmitted data on impactions (Table 6.3). These results are consistent with the original

A total of 157 birds mostly Warblers and Kingliets were killed on station structures
assessment.

during the migratory periods of 1972-1973. During the 9-week autumn migratory season in 1974,342 dead birds were recovered.H
15.5% from Unit I structures and 2.8% from the meteorological tower.Eighty-two percent were recovered from the cooling 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.
based on small samples show that scavengers (raccoons, skunks, foxes, etc.) may take up to 88% ofStudies

the fallen birds if they are not collected quickly after they fall. All cGunts to date are,
therefore, probably underestimaies of true collision frequency.

Two species which appear on the list 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 endangeredspecies.
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 untilthe long term impacts have been established.

The waterfowl which utilize the site are an important wildlife resource. Navare Marsh, which
is the principal waterfowl habitat on site, has been protected from construction effects and
is, for the benefit of waterfowl, under the management by the Bureau of Sport Fisheries andWildlife. 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 I and thesubsequent 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-
line noise measurements (see ER Suppl. 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 area residents exposed to higher than " acceptable"
(ref. 2, 3) levels could be expected to be lessened somewhat. The applicant's predictions (see
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F1pras 5.1 and 5.2) indicate that the current number of pemanent area residents experiencing
daytime background sound levels in excess of both the HUD " acceptable" noise level of 45dBA2
and the EPA " identified level" for public health and welfare of 55dBA3 will be increased by
approximately 10% and 8%, (26 and 4) respectively. The corresponding nighttime exposure in-
creases will be 29 residents (compared to O residents for preoperational conditions) for the
HUD guidelines and 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 conditions 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 adycrse
effects are therefore anticipated.

Ozone

The staff considered possible adverse effects of ozone along transmission line in the FES-CP
stage (p.12-27 coment 10C). It was concluded at that stage that no adverse effects due to
ozone generation could be anticipated. The infomation 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 possible effects
on railway signal and communication circuits. Recent infomation 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 refueled 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

5.5.1- 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.4 The actual velocity which will be experienced at
the expected intake flow of approximately 16.100 gpm will be about 0.10 feet /second. These low |intake velocities do not entirely eliminate the potential for imoingement. It is questionable
whether the bubble screen which has 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 rates 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 vicinita
of the site will be investigated as appropriate.

|

|
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5.5.2 Station Passaoe Effects

Entrainment of Plankton and Fish Life-Staces

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 condenser.
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 condenser and pumps.. It 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.",5,6 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 kno' . 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

Scourino

Approximately one-half acre of lake bottom in the imediate 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
current of 0.5 fps, thus preventing scouring of sediments.{ond the influence of an inducedBenthic 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 1.0 and 0.5 fps
will be 0.014 and 0.086 acres, respectively." Epibenthic organisms 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 of benthic habitat to be acceptable when
compared to the prevention of continuous scouring of sediments which would othe wise result at
the discharge.

Thermal Discharge

Water from the station collection 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 106 BTU /hr) the plume
of water wanner than 3'F above ambient will cover about 0.9 acres." Approximately 73 acres will |be contained within the l'F isotherm.6 Residence time within the l'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

I to measurably alter the aquatic populations in the western basin of Lake Erie or the Lake as
a 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.",6
The high velocity of the discharge and natural avoidance reaction of most fishes to lethal
temperatures will discourage them from residing in the imediate 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.6 The constituents of the
dissolved solids will be essentially the same as those of take water (Table 2.4). Their concen-
trations in the discharge water will be reduced rapidly by dilution 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." Morta11 ties resulting from exposure of
aquatic biota to dissolved solids concentrations approximately double lake ambient are not
expected to have a discernibie effect on the local aquatic biota. Total dissolved solid levels
in Lake Erie varied by a factor greater than 4 in 19743 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/l 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 dischargingchlorine at the 0.5mg/l level in FES-CP. This level is allowed by the new EPA guidelines. 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 fish would likely be subjeued 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 the impact on the aquatic ecolcgy 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 resulting,

will be negligible.

5.6 RADIOLOGICAL IMPACT ON BIOTA OTHER THAN MAN

5.6.1 Exposure Pathways

The pathways by which 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 ,8 have been concerned7

with radioactivity in the environment and these pathways. They can be read for a more detailed
explanation of the suojects that will be discussed below. Depu ding on the pathway being 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.9

5.6.2 Radioactivity in the Environment

The quantities and species of radionuclides expected to be discharged annually by Davis-Besse
Unit 1 in liquid and gaseous effluents have been estimated by the staff and are given in Tables
3.2 and 3.3b 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 liquid effluent quantities, when diluted in Davis-Besse Dait 1 discharge.

-

would produce an average gross activity concentration, excludir.g tritium,of 0.0065 picocuries per
milliliter in the plant discharge areas. Under the same conthtions, the tritium concentration
would be 7.5 picoeuries/ml.

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).

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 imersion on surfaces, in distant volumes of air and water,
in equipment, etc. Internal exposures are a result of ingesting and breathing radioactivity.

.
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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 aquatic plants upon uptake
or ingestion has been estimated. Values of relative biological accumulatit.'s factors (ratio of
concentration of nuclide in organisms to that in the aqueous environment) of a number of water-
borne elements for several organisms are provided in Table 5.1.
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Doses to aquatic plants and fish living 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. All calculated doses are based on standard models.10 The doses are quite conservative
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TABLE 5.1

12
FRESHWATER BI0 ACCUMULATION FACTORS

ELEMENT FISH INVERTEBRATES PLANTS
C 4550 9100 4500
Na 100 200 500
P 100000 20000 500000
Sc 2 1000 10000
Cr 200 2000 4000
Mn 400 90000 10000
Fe 100 3200 1000
Co 50 200 200
Ni 100 100 50
Zn 2000 10000 20000*

Rb 2000 1000 1000
Sr 30 100 500
Y 25 1000 5000
Zr 3 7 1000
Nb 30000 100 800
Mo 10 10 1000
To 15 5 40
Ru 10 300 2000
Rh 10 100 200

.Ag 2 770 200
Sn 3000 1000 100
Sb 1 10 1500
Te 400 150 100
I 15 5 40
Cs 200 100 500
Ba 4 200 500
La 25 1000 5000
Ce 1 1000 4000
Pm 25 1000 5000
Nd 25 1000 5000
Pm 25 1000 5000
Sm 25 1000 5000
Bu 25 1000 5000
Gd 25 1000 5000
W 1200 10 1200
Np 10 400 300
Pu 4 100 350
Am 25 1000 5000
Cm 25 1000 5000

I

.
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since it is highly unlikely that any of the mobile life foms will spend a significant portion
of their life span in the maximum activity concentracion 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.

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 14 mrads/ year, which represents an upper limit
estimate since equilibrum was assumed to exist between the aquatic organisms and all radio-
nuclides in water. A nonequilibrium condition for a radionuclide in an actual exposure situation
would result in a smaller bioaccumulation 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 continuous low-level exposure to radiation from ingested

radionuclides on natural aquatic 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 Nucle?r
Station. In the "BEIR" report.11 it is stated in summary that evidence to date indicates that
no other living organisms are very much more radiosensitive than man, therefore, no detectable
radiological impact is expected in the aquatic blota or terrestrial mamals as a result of
the quantity of radionuclides to be released into Lake Erie and into the air by Davis-Besse.

Unit 1.

5.7 RADIOLOGICAL IMPACT ON MAN

5.7.1 Exposure Pathways

The NRC staff is presently reassessing assumptions and evaluating models for projected radioactive
effluent releases and calculated doses in order to reflect the Commission's guidance in its option
issued April 30, 1975, in the rulemaking proceeding RM-50-2.

The revised specific models for a detailed assessment of individual and population doses have not
been completed. For the interim, it can be said that the individual dost:s associated with the.

radioactive releases of Davis-Besse Unit I will be in accord with the requirements stated in
Appendix I. Thus, no final plant design will be approved which will result in individual doses
in excess of Appendix I requirements.

The staff has developed a procedura to quantitatively evaluate the maximum integrated doses which
could be delivered to the U.S. population by radioactive emissions from Davis-Besse Unit 1. A
description of this procedure for gaseous effluents is contained in attached Appendix D. The
intent of this estimate is to evaluate the radiological environmental impact of the facility by
establishing an upper bound population dose associated with plant operation which is unlikely to

,
be exceeded when the detailed review is perfcrmed.

5.7.2 Liquid Effluents

Expected radionuclide releases in the liquid effluent have been estimated for Davis-Besse Unit 1
and are listed in Table 3.2. Doses to the population from these releases were calculated using
dose procedures consistent with the recomendations of ICRP-II.d

The cumulative dose resulting from the consumption of fish harvested from Lake Erie was estimated.
It was conservatively assumed that the population within 50 miles of the plant consumed the
regior.al harvest of 2,200,000 Kgm per year of fish caught where the coolant water discharges were
diluted by an additional factor of 1000.

-The usage of Lake Erie and its shoreline for recreational purposes within 50 miles of the site
was estimated to be 2.2 x 106, 4.5 x 106, and 8.9 x 106 man-hours /yr, Mr swiming, boating, and
recreational use of the shoreline, respectively.

The tritium released to the receiving water is assumed to enter the biosphere in the same manner
as tritium released to the atmosphere. Thus, the tritium discussion in Appendix D applies to all
tritium sources from the plant.

Table 5.2 includes the doses to the population due to the release of radionuclides in the liquid
effluents.

,
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5.7.3 Gaseous Effluents
*

NRC staff estimates of the probable gaseous releases listed in Table 3.3 were used to evaluate
potential doses to the U.S. population. As discussed in Appendix D these gaseous effluents were
considered in five categories; viz. noble gases, radiciodines, particulates, carbon-14, and
tritium. Krypton-85 was treated separately from the other noble gases because of its relatively
long half-life (about 11 years).

The population can be exposed via the pathways discussed in Appendix D. External total body
irradiation results from submersion in dispersed noble gases and from standing on surfaces
containing deposited radiofodines and particulates. Internal total body and organ exposures
result from inhalation of conti.minated air or ingestion of contaminated foodstuffs. Three food
pathways were evaluated which involved consumption: meat, milk, and food crops.

Doses to the population were calculated by assuming unifom dispersal of the radionuclides.
Direct exposure pathways to the population (e.g., noble gas submersion) were based upon a uniform
population density (160 people /mia). Indirect food pathways were based upon the assumption that
meat, milk, and crop productivitj of the land area east of the Mississippi River is capable of
supporting the U.S. population.

Table 5.2 lists the population doses resulting from this analysis.

5.7.4 Evaluation of Radiological Impact

Using conservative assumptions, the staff has estimated an upper bound integrate.J exposure to the
population of the U.S. due to operation of Davis-Besse Unit 1. Appendix ! to 10 CFR 50 requires
that individual doses be kept to a small fraction of the doses specified by 10 CFR 20.

TABLE 5.2

Annual Integrated Dose to U.S. Population '

Radionuclide Group Annual Dose (man-rem)

Total Body Thyroid

Noble Gases 3.2 3.2

Radiciodice .20 84

Particulate 4.2 4.1

Tritium 1.0 1.0

Carbon-14 17. 17.

Total C IT C

The above statements can be placed in prespective by noting that individuals in the U.S. population
each receive an average of about 100 mrem / year from natural background radiation. Thus, the
annual population dose due to natural background to the U.S. population is about 20,000,000
man-rem.

Both the maximum individual doses and the upper bound population doses resulting from operation of
Davis-Besse Unit 1 are fractions of the doses individuals and the population recieve from
naturally occurring radiation.

5.7.5 Direct Radiation

5.7.5.1 Radiation from the Facility

The plant design includes specific shielding of the reactor, holdup tanks, filters, demineral-
izers and other areas where radicactive 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. Confiming measurements will be made as part of the
applicant's environmental monitoring program after plant start-up. Low level radioactivity
storage containers outside the p' ant are estimated to contribute less than 0.01 millirems per
year at the site boundary.

;;
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5.7.5.2 Occupational Radiation Exposure

Based on a review of the applicant's Preliminary Safety Analysis Report, the staff has detemined
that individual occupational doses can be maintained within the limits of 10 CFR 20. Radiation
dose limits of 10 CFR 20 are based on a thorough consideration of the biological risk of exposure
to ionizing radiation. Maintaining radiation doses of plant personnel within these limits 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 7 on
past experience from operating nuclear reactor plants (with a range of exposures of 44-5134
man-rem per year) it is estimated that the average collective dose to all on-site personnel at
large operating nuclear plants will be approximately 450 man-rems per year per unit. The total
dose for this plant will be influenced by several factors for which definitive numerical values
are not available. These factors are expected to lead to doses to onsite personnel lower than
those estimated above. Improvements to the radioactive waste effluent treatment system to
maintain off-site population doses as low as practicable may cause an increase in onsite personnel
doses if all other factors remain unchanged. However the applicant's implementation of Regulatory
Guide 8.8 and other guidance 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 estimates, a value of 450 man-rems will be
used for the occupational radiation exposure for this unit of the station. ,

5.7.6 Suninary of Annual Radiation Doses

The annual population doses (man-rem) resulting from the plant operation are presented in Table
5.3. As shown in this table, the operation of Davis-Besse Unit I will contribute a small fraction
of the population dose that persons living in the U.S. normally receive from natural background.

,

TABLE 5.3

Summary of Annual Doses to the U.S. Population

Category Population dose
(man-rem / year)

Natural er.vironmental radioactivity 21.000.000

Nuclear plant operation

Plant work force 450

General Public

Gaseous and Liquid Effluents 140
(total body and thyroid)

Transportation of nuclear fuel and
radioactive wastes 3

*
,

i
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5.8 EFFECTS ON THE COPNUNITY

The staff considered the environmental effects of station operation in the community in theFES-CP, Section 5.8. It was concluded 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 RA0!0 ACTIVE MATERIAL
'

The transportation of cold fuel to a reactor, or irradiated fuel from the reactor to a fuel
reprocessing plant, and of solid radioactive wastes from the reactor to burial grounds is within
the scope of the NRC report entitled, " Environmental Survey of Transportation of Radioactivea

'

Materials to and From Nuclear Power Plants." The environmental effects of such transportation
are summarized in Table 5.4

5.10 EFFECTS OF THE URAN!Utt FUEL CYCLE

The environmental effects of uranium mining and milling, 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."to The contribu-
tion of such environmental effects are summarized in Table 5.5.,

*
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Table 5-4 Environmental Impact of Transportation of Fuel and Waste ,
to and from One Light-Water-Cooled Nuclear Power Reactora

Normal Conditions of Transport

Environmental Impact

Heat (per irradiated fuel cask in transit) 250,000 Btu /hr

Weight (governed by Federal or State restrictions) 73,000 lb per truck;
100 tons per cask
per rail car.

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 Individualsb Exposed Population
Population Exposed (per reactor year) (perreactoryear)C

Transportation 200 0.01 to 300 n1111 rem 4 man-rem
workers

,

General public
Onlookers 1.100 0.003 to 1.3 millirem 3 man-rem
Along route 600,000 0.0001 to 0.06 millirem

Accidents in Transport

Environmental Risk

dRadiological effects Small

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

' Data 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.

b
The Federal Radiation Council has recomended 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 sumation of whole-body doses to individuals in a 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.

d

Although the environmental risk of radiological ef[fects steming from transportation accidentsis currently incapable of being numerically quant fied, 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, Monday, Jan. 6, 1975.

.
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Table 5-5 Summary of Environmental Considerations for Uranium Fuel Cycle
(normalized to model LWR annual fuel requirement)

_

N etw, ,no,c. use fois wasimwn eneci pn saaus Nw reeuwement of moda 000 wwe L *R

Land f acesse
f emoorarily comneted 43

uad.itweed nu 45
o,stweed e,ea to so a.at to e0 wwe co*fwed - caat

Permaneativ comm.eted 44
Ovmourdea moved tan.oas of megetoais 27 Eow.e p. to 90 uwe com twee powse piaat

wefee im. of g..oe.s,
D.schesed to en f96 *2% modes 1000 Mwe twR w.th caos.ag sowee
0.schenged to metee nod.es 11 Geo
D.scharged to grovad 123

7ord t I.319 <4% of modes 1000 Mwe lwr w.in once eneough coesing

Foss.6 Nei
Electnca# eneegy Ithoussads of WW houei 317 <5% of mode 1000 Uwe LWR output

f ou..ceat coei ethouseads of megetoass 11S Eeu eent to the consumption of a 45 Mwe cosi hrse power pseat
.

Naevem gas emin.ons of scf 1 92 <0 2% of modes 1000 Mwe one o output

Et lueats chemical imogetoass
Gnes s.acauding easto.ameate*

SO, 4400
NO,' l.177 Eouevaseat to easpons from 45 Mwe cos f.eed plaat toe a year
H ydeucartsons Il $
CO 20 7
Part culases 1, t $6

Oihee gases
F 0 72 Pnaciomsy from ufe production ene.chmens and eeonocess.ag Concea

testion e.sh.a reay of state stee4aeds tulow seve* ehet has eHests
on human heaeth

L eeu.de
50, 10 3 From enrichmeae. Nel fabricat.ea. ew reprocas.ag steps Compuaeats
No 26 7 that constitute a potential for adverse sawwoameatal eHert are presents

Fe oride 12 9 *a dilute correntestions and receeve additioaas d lut oa by rece v.at
u

Ca" S4 bed.es of metee to levees be+ow poem.ss> bee etandeeds The constituscars
Cl 86 that eeouwe d.s e.ca and the tiew of d.ius.oa estee seeu
Na* 16 9 NHs - 600 c4
NH3 fl $ NO 20 Cfs3

Fe 04 Fluoride - 70 cN
f a.6 sags sos e oas (thousands of moytonsa 240 From m sas oal,u

ao s gnet.caat eHa ears to eaweeoamentu
Solids 9I.000 Pr.ac.oesi, from nos ao ogn.hcaat eHo enes to en.woamenew

Ifftuents - radioeogscae lCur.esj
Gasn teacaud.ag easee. aments

Ra 222 7$ Pr acipaly from easils - maeem m annual dose tee, *: a% of eveeageu
Re226 0 02 aeswas bachgrou d enthia 5 mdes of nas Resules a 0 06 m a ermn ath230 0 02 pee saaual Nei eeouwemeat
U anium 0 032 Pnacepm', from Nes reprocessmg plaan whose body dose es 6
Trit.um athousands 16 7 man tem om eaaus fue teouvemean toe pooviet.o* thia 50 mese
me 85 tthousandse 390 radius This is <0 007% of a. cay aaeuem be syovad dose to t%
4 829 0 0024 popuestion Reeese troec FedeW wnee Repoptor, of 0 006
a 131 0 024 Cs ear has twea saca ded .a bites producu and tesasuranics totev u
F eu.oa products and tesasuesaics 1 01

Lieu.ds
Ueensum and daugheers 21 Prwicipally from meat ag .acc ded a ea.6.ngs leoupe and returnest tesu

ground * no eHluents. there ore no eHeCt ca ea,.eaeimente

Ra 226 0 0834 f rom ufe production - coaceattat.oa 5% of to CFR 20 toe totas
th 230 0 0015 process.ag of 27 5 mode lwr aaa m fue eeuw.eementsu
Th 234 0 01 Froes fuet faer.cas.on osants conceatterica 10% of to CF R 20 hw

total process.ag 26 ann ed fuel 8 eau.eements Nbe m dei LWRu uRu 106 0 is' f rom ,eoeocni.e a a6aan mas'm m coaceatrsnoa 4% of 10 CF Ru
Int.um 1 thousandes 25 20 for total rearocessing of 26 eaa s Nes reouwemeans for modeeu

twR
Sos.de (Due edi

Other thea k.ph le=ef Got An escest I C. comn hom m.ns ,aciuded ,a te,s.agi eet,aed to
ground ao segn f. cent of'a ent to the s% roement i C. framu

ceavers.ca and fuet fabrication es bue.edgfnuente - thermes tb.nions os BM 3 3g0 <7g of mode 1000 newe twR
Teensoortee.on omaa tem) esposure of 0334
.ortees and geneese authe

*f si. mated eHtueats meses upon comeussion of sow.eieat coaA foe power gaaeestion
*1.2% frans aetwai ges use and process

'Cs t37 to 075 CsAF Al end se80 40 004 CdAF mi are Wso emitted
Source FaserW Aaposer, Doctet 74-W76 feled Aprd19.1974. 8 4S am .



549

References

1. " Radioactivity in the Marine Environment". Panel on R.I.M.E. of the Committee on Oceanography,
NAS-NRC, 1971.

2. Garner, R. J.; " Transfer of Radioactive Materials from the Terrestrial Environment to Animals
and Man", CRC Critical Reviews in Environmental Control. 2,337-385(1971).

3. Auerbach, S. J.; " Ecological Considerations in Siting Nuclear Power Plants. The Long Term
Slota Effects Problems", Nuclear Safety, 12,25(1971).

4.~ "The Effects on Populations of Exposure to Low Levels of ionizing Radiation", Report of the
Advisory Committee on Biological Effects of Ionizing Radiations, NAS-NRC,1972.

Thompson, S. E., C. A. Burton, D. J. Guinn, and Y. C. Ng,(" Concentration Factors of Chemical5.
Elements in Edible Aquatic Organisms". UCRL-50664 Rev.1 1972).

6. " Implications of Commission Recommendations that Doses be Kept As Low As Readily Achievable",
ICRP Publication 22 (1973).

7. Murphy. T. D., " Occupational Radiation Exposure at Light Water Cooled Power Reactors:
1969-1974", U.S.N.R.C.,NUREG-75/032(June,1975).

8. " Recommendations of the International Commission on Radiological Protection", ICRP
Publication 2. Pergamon Press, New York (1959).>

.

.e

1
.

.

- - - , - ,_% __.,



.

t, EFFLUENT AND ENVIRONMENTAL MEASUREMENT AND
MONITORING 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
entire section in general.

6.1 METEOROLOGICAL PROGRAM
>

The current onsite meteorological pesgram, operational since August 1974, includes the use of a
340 ft. tower and a 35 f t. 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 I

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 1970
impacted the wind speed and direction data being measured at this tower. Hewever, data collected
during the period December 1969 through November 1970 were not effected by the Unit I 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 correlstion 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 cata 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

i

through November 1970. Thes3 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 period was 32%. These
data are the only data available at this time. The lower level temperature sensor at 5 f t.
increases the number of extremely unstable and extremely stable stability classes recorded.
These increases would tend to ccmpensate each other in the calculation of annual averge rela-
tive concentration (X/Q) values. The staff has performed an interim evaluation of annual
average relative concentration values using these data. A Gaussian diffusion mcdel with adjust-
ments for building wake effects, described in Regulatory Guide 1.42, was used to make estimates
of relative concentration values at * orious distan.ces and directions as specified in Section 5
The staff is presently waiting for adoittonal information on the accuracy of the delta-T measure-
ment during the period December 1969 through November 1970. The staff will use the one year of
onsite data from the new program, and the correlation study of delta-T as measured on the 300
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ft. and 340 ft. towers, to verify the relative concentration 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 final staff approval of the Environmental Technical Specifications to verify this. The
staff estimates that this can be accomplished by November 1975.

6.2 AQUATIC MONITORING

6.2.1 Preoperational Monitoring

On June 11, 1973 the appitcant 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 Suninary and Conclusions of the FES-CP. Preoperational
environmental monitoring at the station prior to this proposal has been described previously. ,2,3,6

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 canal, 2
stations in the marshes, and 3 along the shoreline (Figure 6-1). The specific grouping of
stations to evaluate potential operational impacts and the major biological groups sampled are
as follows:

Control 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 ars located 500 ft. (Station 5),1000 ft. (Station 6), 2000 ft..

(Station 7), 3000 f t. (Station 8 proposed intake) and 4000 f t. (Station 9) from the shore.

Discharge transect stations are at 500 ft. (Station 10),1000 f t. (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 of 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, 3, 6, 8, 10, 12, 13, 14 and 18) and 2 in the intake
canal (stations 19 and 20). Duplicate vertical tows, bot?om to surface, are taken at each of
the stations with a Wisconsin plankton net. Phyto- and 200-plankton numbers and generic com-
position are determined.

Benthos

Three renlicate samples are taken monthly (usually April through November) at stations 1-20 with
a Ponar grab sampler. Samples are sieved through a U. S. 410 sieve, preserved 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 m2,

Fish

, Fish populations are sampled from April through hovember, weather permitting, by four methods:
gill nets, shore seines, otter trawls and hoop nets. Two 125 ft. x 6 ft. (bar mesh rani

2") gill nets are set parallel to and near the intake and discharge (stations 8 and 12)ge 1/2" -and
fished for approximately 24 hours. Shore seining is conducted monthly at stations 23, 24 and 25
using a 100 ft. bag seine. Duplicate hauls are made at each station. Four 5-minute otter
trawls are taken monthly between the intake crib and discharge structure. Two samples are taker;
monthly at Stations 21 and 22 using 25 ft. diameter,1" bar mesh hoop nets. Tne rets 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 eggs and larvae are collected monthly from April through November using a 0.75-meter cceanographic plankton net. Five-minute tows, surface and near bottom, in the vicinity ofthe 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 stuoies which
indicate that the imedW site is not an important spawning area.

6.2.2 Operational Monitorino

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 will
require that the applicant provide additional program elements to evaluate the magnitude ofentrainment and impingement losses at the station. The essential aspects of the preoperational
monitoring program, any stsff approved recommended changes in details of the program and these
additional studies required above will be incorporated into the Environmental TechnicalSpecifications which are
Also see Section 12.2.2. presently under review by the staff for the Davis-Besse Station.
6.3 CHEMICAL RELEASE MONITORING

6.3.1 Preoperational Monitorina

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

6.3.2 Operational 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 givenin Table 6.2. These parameters will be measured in the plant discharge pipe. The staff is
in agreement with the approach proposed by the applicant; however, modifications to the sampling
frequency for certain parame+ers to correspond to the intennittent operation of some plant
systems will be made in the Environmental Technical Specifications for plant operation. In
addition, the applicant will be required to comply with 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 bemonitored by the applicant. This program is a continuation of the baseline water quality
monitoring program with monthly analyses at stations 1, 8 and 13 (Rev.1 ETS).

6.4 TERRESTRIAL ECOLOGICAL MONITORING

The preoperational b1rd monitoring crogram conducted at the site by the applicant fulfills
condition 9c identified in the Suninary and Conclusions of the FES-Cp. The tabular resultsof this program are presented in Table 6.3. The staff's discussion has been presentedp.eviously in Section 2 and 5. The detailed results of this program are in the Davis-Besse 1
Semi-Annual Report July 1,1974-December 31, 1974 Volume II.

A proposed ecological monitoring program of the tarrestrici environment has been submitted
(ER-Supplement). The objectives are to: a) monitor bird tr.pacticas on station structures,

.

'

and b) monitor effects of cooling tower drift.
i

The bird monitoring program will consist of surveys around towers and other structures 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

j
killed by impactior is proposed to be determined on a weekly basis. This program is conceptually

i adequate although changes in details may be recommended prior to the time environmental technical+ specifications are approved.
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TABLE 6.1'

ANALYTICAL METHODS FOR WATER QUALITY DETERMINATIONS

Parameter Units Analytical Method

1. Temperature 'C Std. Methods.13th Ed.,162. (1971)
2. Dissolved oxygen mg/l Std. Methods 13th Ed., 2188 (1971)
3. Conductivity umhos/cm (25'C) ASTM 01135-64 (1973)
4 Transparency meters Secchi disk (Welch.1948)
5. Solar radiation u amps G. M. Mfg. & Instr. Corp., submarine

photometer
6. Current knots HydroProducts. A-65 current meter
7. Calcium (Ca) mg/l Std. Methods 13th Ed.,110C (1971)
8. Magnesium (Mg) mg/l Std. Methods.13th Ed. 122B (1971)

.'

9. Sodium (Na) mg/l ASTM D1428-54 (1973)
10. Chloride (C1) mg/l Std. Methods.13th Ed. 1128 (1971) .

11. Nitrate (NO.) mg/l ASTM 0992 71 (1973)

Sulfate (50j() Total as P)
12. mg/l ASTM 0516-68C (1973)
13. Phosphorous mg/l Std. Methods. 13th Ed. 223F (1971)
14. Silicon (Si0,) mg/l ASTM D 859-68B (1973)
15. Alkalinity ftotal as Caco ) mg/l Std. Methods 13th Ed.,102 (1971) '

316. Biochemical oxygen demand mg/l Std. Methods 13th Ed., 219 (1971) '

17. Suspended solids mg/l Std. Methods.13th Ed., 224C (1971
18. Dissolved solids mg/l USEPA Chem. Analysis. Water (1971
19. Turbidity F.T.U. Std. Methods.13th Ed. 163A (1971
20. Hydrogen-fon conc. pH units ASTM D1293-65 (1973)

,
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7TABLE 6.2

SAMPLING AND TESTING SCHEDULE FOR STATION DISCHARGE PIPE

Pa rameter Sample Type Analytical Method

Weekly Tests

Chlorine Residual Grab Std. Methods,13th Edition, 204A (1971)Conductivity Composite ASTM D1123-64
Dissolved Solids Methods of Chemical Analysis of Water

"

and Wastes, U. S. Environmental Pro-
tection Agency, P. 275 (1971)

Oxygen Grab Std. Methods 13th Edition, 218B (1971)
pH ASTM 01293-65

"

Phosphorous (as P) Composite Std. Methods,13th Edition, 223F (1971)Suspended Solids Std. Methods 13th Edition, 224C (1971)
"

Total Volatile Solids Std. Methods,13th Edition, 2248 (1971)
"

Total Solids Std Methods, 13th Edition, 224 (1971)
"

Turbidity Std. Methods, 13th Edition, 163A (1971)
"

Monthly Tests

Alkalinit Composite Std. Methods,13th Edition, 102 (1971)Arraonia (y (as CACO )3as N) Std. Methods, 13th Edition, 1328 (1971)
"

Arsenic *
Std. Methods 13th Edition,104A (1971)8.0.D. "
Std. Methods, 13th Edition, 219 (1971)Calcium *
Std. Methods,13th Edition,110C (1971)Chlorides "
Std. Methods, 13th Edition, 1128 (1971)

Chromium "
Std. Methods, 13th Edition, 117A (1971)

C.O.D. "
Std. Methods, 13th Edition, 220 (1971)

Total Caliform "
Std. Methods, 13th Edition, 406(1971)

Total Hardness Std. Methods, 13th Edition, 1228 (1971)
"

Iron "
Std. Methods,13th ' Edition,124A (1971)Kjeldahl Nitrogen Std. M(thods, 13th Edition, 216 (1971)

"

Magnesium
(Difference Between Total Hardness &

"

Calcium Hardness)Manganese Std. Methods,13th Edition, 1288 (1971)
"

Mercury ASTM D 3223-73
"

Nitrate (asN) ASTM 0992-71
"

011 & Grease ASTM D2778-70 Using Carbon Tetrachloride
"

Organic Nitrogen Std. Methods, 13th Edition, 215(1971)
"

Potassium ASTM D1428-64
"

Sodium "
ASTM 0516-68, Method C

Sulfate " Std. Methods,13th Edition, Method
Zinc 165B (1971)

"

I
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TABLE 6.3

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

Fall 1972 Fall 1973 Fall 1974
CT ST MT Total CT ST MT Total CT 51 P'T Total

Sera rail 1 1

Virginia rail 1 1

Comm gallinule I I
Ring-billed gull 1 1

Yellowtellied fivcatcher 1 1 5 2 7

Z Z
Least flycatcner

1 1Acgdian flycatcher
Domestic pigeon 1 1 2

Red-breasted nuthatch 1 1

Brov9 creeper 1 1 1 1 2

Long-billed aarsh wren 1 I & I
1 1Hause wren
2 2Winter wren

Carolina wren 2 2

Grey catbird 1 1

Ermit snresn 3 i
I IVMry

Golden-crowned kinglet 15 2 17 44 9 53

Ruby-crowned kinglet 1 1 16 7 23 36 2 38
1 1Selitary vireo

Glitie-eyed vireo I i

Red-eyed vireo 15 4 19

Philadelphia vireo 1 1 2 1 3

Warbling vireo 1 1

Black & Whi'a strbler 3 3

Tenness-s m_ar,_tler 2 2 3 3 -

Kathv111e warbler 3 3 7 2 9

Perula warbler 1 1

Yellow warbler 1 1 2 1 1

2Me . olia warble. 3 7 10 31 7 1 39
Cape T+3y wc.rowr i i
Pyrt!c verbler 1 1 1 1 2 1 3

Black-threated green wartbr 1 1 1 1 2 16 3 19

Black-thrsated elue warbler 5 3 8

Blackbu"f an warblae 1 1 11 1 12

Estnut-steed wartier 1 1 8 8

Bay-breasted warbicr 10 1 1 12
alack;ol warbler 2 2 5 3 1 9

Pine warbler 1 3 4 3 3

Pver ei rd 1 1 2 6 1 1 3

Kentudy warbier 2 2

Connecticut warbler 1 1 1 1 2

Yellowthroat 1 1 2 2 1 3 18 5 23

Wtison's w.rbler 1 1 5 5
2 2(anada vartier

Redstcrt 4 4 5 5

Unider.tified waroler 1 1 4 1

2 2;!ouse sparrow
1 l' 2Savannah sparrow .

1 1 1White-cron ed soarrow 1a

White-tarcated sparrow 1 2 3
Song sparrow 1 i
Unidentified bird 10 6 16 13* 13

TOTAL 81RDS 4 5 1 10 56 47 - 103 279 52 8 339

Big brown bat 1 1

Red bat 2 2
Eastern picistrel 1 1

TOTAL Clics & SATS 4 5 1 10 56 47 - 103 281 53 8 242

CT= Cooling tower

ST* Unit 1 structures (including shield, turbine, and auxilliary buildinas)
MT=riateorolegical tower

*12 renains were fnued at CT on Oct.15 af ter a major kill og Oct 13; access to CT was
denied on Oct 13-14. ar.d an unknown nunber of speci ens 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 level measure-
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 ofcomercial 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 Prooram

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 thesampling locations.
The applicant has provided a commitment to monitor the pathways discussedin Section 5.3.4.

is presented in Section 6.1 of the applicant's Environmental Report.More detailed infomation on the applicant's radiological monitoring programA 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 environmental media (such as presented in Section
2.8 of the ER), which will assist in verifying radioactivity concentrations and related publicexposures after plant operation.

6.5.2 Operational prooram

An operational offsite radiological monitoring 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 recomended 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 presperational program during the operatingperiod.
However, refinements may be made in the program to reflect changes in land use orpreoperational monitoring experience.

An evaluation of the applicant's proposed operational monitoring program is being perfomed 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 ofthe plant's operating license.

.
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Table 6.4 Environmental Monitoring Program

Type of Locations and sample
Samole Samolina Points Frequency Analyses

AIRBORNE
PARTICULATES T-1 Site boundary near intake canal Weekly Cross alpha

and Sand Beach NE direction Gross beta

T-2 Site boundary beach E of station Note: Gamma spectral analysis
when beta activity 210pC1/m3

T-3 Site boundary Toussaint River and on quarter 1, composita of all

stom drainnee pt. outfall SE of filters
station

Tk Site boundary. S of station near Casma spectral analysis
Locust Point and Toussaint River

T-7 Sand Beach. 0.9 mi. NW of site
T-8 Earl Moore Farm
T-9 Cam Harbor

T-10 Erie Industrial Park
T-11 Port Clinton
T-12 Toledo
T-23 Put-in-Bay
T-27 Magee Marsh

AIRBORNE T-1 Weekly Gamma spectral analysis on
IODINE T-2 charcoal canister for 1311

T-3
Tb
T-7
TJ
T-9

T-10
T-11
T-12
T-23
T-27

AMBIENT T-1 Monthly. Gamma dose
,GAMMA- T-2 Quarterly.
!RADIATION T-3 and Annually

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

i

T-7
|T-8 i

T-9 I,

T-10
T-11-

T-12
T-Ik Township School
T-15 Lacerne
T-23 )

JT-2k Sandusky
T-26 Fostoria
T-27 Magee Marsh

|
|

8
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Table 6. 4 Continued

Type of Locations and SampleSeacle Sammlir.a Points Frecuency Analyses

UNTREATED T-1 Water from station intake in Weekly Grab * Groaa alpha and
SURTACE lake opposite intake canal Composited groes beta in dissolvedWATER Monthly and suspended fractions

T-2 la lake east of station Tritium
T-3 In river opposite (stom drainage Casuna spectral analysis |outfall in river)

T-10 Erie Industrial Park water intake Raditas detemination when gross
T-11 Port Clinton intake water alpha 33pci/1
T-12 Toledo water intake 90on quarterly composite 3r,

gamma spectral analysis

T.i rJt3 T-10 Erie Industrial Park tapwater Weekly Grab Cross alpha and gross beta inG'J.71CZ T-11 Port Clinton tapwater Composited dissolved and suspended fractionsWAT T-12 Toledo tapvater Monthly Tritium
T-29 Unil 1 treated water supply Gaauna spectral analysis |Note:

Radium determination when gross
alpha >3pci/l

90On quarterly camposite 3r.
gasuna spectral analysis

GROUND T-7 Beach well-sand beach Quarterly * Gross alpha and gross betaWATER T-13 State roadside park in dissolved and suspendedT-18 Hess sunoco Garage fractionsT-27 Magee Marsh Tritium
N

Sr and gamma spectral analysis

Note: Ganma spectral analysis
when gross beta >1CpC1/1
Radium determination when gross
alpha >3pci/1

PPECIPITATION T-1 Monthly * Gross betaT-23 Composite Tritium

Ganma spectral analysis

i BOTTOM SEDIMENTS T-1
| Quarterly * Gross beta

.

T-29 Gross alphaT-30
90 ,3

i

Gesuna spectral analysisi

FISit (*hree Lake Erie in vicinity of site near Quarterly * Flesh-Gross betaspecies of fish, T-1
min.) Gamma spectral analysis

Toussaint River near storm drainage
outfall by T-3 Bone 90 ,3

CING Lake Erie in vicinity of site near Quarterly * Gross beta(Flesh only) T-1
Gasea soeetral analysis
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Table 6 4 Continued

TYPE of Locations and Sample
Sancie h==11nn Points Prea - A w vnes

FRUITS T-8 Semi-Annually Edible nortion
AND T-19 Miller Farm Gross beta
VECETABLES T-25 Winter Fem Gross alsna

Gamma spectral analysis
* 90 rS

MIIX T-8 Monthly Gross beta
T-20 Daup Farn 898#
T-21 Haynes Fam 90T-12 Toledo (milk processing plant) Sr
T-24 Sandusky (milk processing plant) Gamma spectral analysis

Galcium
131 |

7

DOMESTIC T-22 Peter Farm Semi-Annually Flesh-Gross beta
MEAT Gamma spectral smalysis

WII.DLIFE Onsite Semi-Annually Flash-Gross beta
(min of Gasma spectral analysis
two species , Bone 90Sr
including snapping

turtle)

30I 4 T-1 Beach sand Semi-Annually Cross beta
T-S Gamma spectral analysis

7-19 90Sr
T-20
All air sample locations Triennially

WINE T-16 Put-in-Bay Winery Annually Gross beta
Gross alpha
90Sr
Gamma spectral analysis

ANIMAL T-8 Semi-Annually Gross alpha

FEED T-21 Gross beta
90 StGassa spectral analysis

WATERFCiiL Vicinity of Site Annually Flesh-Gross beta
Gamma spectral analysis

Bone- Sr

SMAR'"4EED Vicinity of Site Annually Gross alpha
Gross beta
Gamma spectral analysis
90 rS

'Except when ice conditions prohibit sampling

From ER, Table 6.1-5.

.
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Table 6.5. Radiological Monitoring Program Sampling Locations

Sampling Point Locationa

T-1 Site boundary, NE of station, near intake canal
T-2 Site boundary, E of station
T-3 Site boundary Toussaint River and storm drainage point outfall 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 cf station
T-7 Sand beach 0.9 mi NNW of site
T-8 Earl 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 Irv Fick's onsite well. 0.7 mi SW of station
T-18 Hess Sunoco Garage,1.3 mi S 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 Fostoria, 35.1 mi SW of site
T-27 McGee Marsh, 5.3 mi WNW of site
T-28 Unit I treated water supply, onsite
T-29 Lake Erie, Intake Area, 1.5 mi NE of site
T-30

Lake Erie, Discharge Area. 0.9 mi ENE of site
a
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

Resume'

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 accioent section has been updated to reflect the results of the Comission's
" Environmental Survey of Transportation of Radioactive Materials To and From Nuclear Power
Plants", WASH-1238.

7.1 FACILITY ACCIDENTS

The NRC is currently performing a study to assess more quantitatively 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-cooled 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
within the NRC regulatory process on generic or specific bases as may be warranted.

7.2 TRANSPORTATION ACCIDENTS

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

TABLE 7.1 1

ENVIRONMENTAL RISKS OF. ACCIDENTS IN TRANSPORT
OF FUEL AND WASTE TO AND FROM A TYPICAL

LIGHT-WATER-COOLED NUCLEAR POWER REACTOR
.

iEnvironmental Risk

2
Radiological effects . . . . . . . . . . . Small..

Comon (nonradiological) causes. . 1 fatal injury in 100 years; 1......

nonfatal injury in 10 years, $475
property damage per reacter year.

I Data supporting this table are given in the Comission's " Environmental Survey of Transporta-
tion of Radioactive Materials to and from Nuclear Power Plants," WASH-1238, dated December 1972.

2Although 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. I

1

,
* " Reactor Safety Study: An Assessment of Accident Risks in U.S. Commercial Nuclear Power Plants, '

Draft," WASH-1400, August 1974

.
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8. EVALUATION OF THE PROPOSED ACTION

Resume'

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 Illuminating Company are members of the Central Area Power Coordination
Grcup (CAPCo) (see Introduction). They have joined with the other members of CAPCo (Ohio Edison
Company and Duquesne 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 Illuminating 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
af ter issuance of the FES-CP. Conservation of energy methods considered included impact of
advertising, rate structure changes, changes in uses of electricity, changes in public attitude,
and energy efficient buildings and appliances. The staff has not found any additional conservation
of 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 I 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 recomended by the Federal
Power Comission for system reliability. The demand identified in Table 8.2 for TEC and CEIC
will be met by the CAPC0 system generating capacity.

The Davis-Besse Nuclear Power Station Unit I 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 /kwbr in 1977.1 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 a
levels. The air pollution intrinsic to the coal-fired plants make the Davis-Besse Station
envionmentally 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 a baseload unit. is projected to be more economical and have less environmental 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.
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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 the 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 of the construction phase will still be present. The applicant has planned a landscaping

| program at the plant site that will begin after commercial operation for those areas impacted by
| the construction of Unit 1. The staff has not identified any additional adverse effects other

than those listed in the FES-CP. that will be caused by operation of the plant. As the result
I,

of the use of the upper bound approach, the calculated radiological impact has been determined for
the entire U. S. population instead of the population residing within 50 miles of the Davis-Be<<a
Station. The evaluation of the radiological effec's remains unchanged since this is still at

small percentage of natural background. 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 8.2.2 of the FES-CP are still valid.

8.3 RELATIONSHIP BETWEEN LOCAL SHORT-TERA USES OF MAN'S ENVIRONMENT AND THE MAINTENANCE AND
EHANCEMENT OF LONG-TERM PRODUCTIVITY

The evaluation presented in the FES-CP is still valid.

8.4 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES

There has been no 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.)

2TABLE 8.1

CAPCO FORECAST OF PEAK DEMANDS

CAPCo CAPCo
Summer Summer Available Available Wi thout

Peak Demand Capability Reserves Reserves Davis-Besse
Year (MW) (MW) (MW) % 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 14002 15179 1177 8.4 0.2

3TABLE 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

Resume

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

Resume

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, which was a method to minimize
the ditch 0rge 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 92-500). The staff selected a
conservative value of 0.1 ppm total residual chlorine as adequate for the protection of the
environment and conditioned the continuation of the construction pemit 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.

1423.15 Standard of Perfomance for New Sources

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

Effluent Maximum Average
Characteristic Concentration Concentration

Free available chlorine 0. 5 mg/1. . . . . . . . . . . . . . . . . . . . . . 0. 2 mg/1.

Average of daily values
Maximum for any for tnirty 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 one 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
units 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/l 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 transmission system remain
unchanged.

10-1
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11. BENEFIT-COST SUMMARY

Resume

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 I have increased. These changes
are discussed in following sections.

11.1 BENFFITS

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 pennanent
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. The calculated upper bound radiation dose is 140 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 chlorine amy be discharged to the lake instead of
the 13 pounds previsouly listed in Table 11.1 of the FES-CP. Thus, the staff's previous
evaluation of the environmental cost retnains essentially the same.

E 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 primary internal costs of the station are: the capital cost of the facility, including
both plant and transmission; the fuel cost; and the operation and maintenance costs.

The total capital cost of the Davis-Besse Station is presently estimated at approximately
$450 million.1 Table 11.1 sumarizes the major cost categories of the station. These cost
estimates include provisions for escalation and contingencies incurred during the construc* ion
stage.

The power production cost, including both fuel and operation and maintenance costs, have been
estimated by the applicant to be 4.66 mills per kWh for the year 1977. 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
infonnation 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 resultino from the increased ceneratino cacacity. emoloyment. and tax revenue.
which more than offsets the potential increase in environmental cost due to increased chlorine
discharged to Lake Erie. Consequently, it is the staff's conclusion that the benefit from
this plant greatly outweighs the environnental 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 Improvements 130.0

Reactor Plant Equipment 151.0

Turbogenerator Units 91.0

Accessory Electrical Equipment 49.0

Miscellaneous Power Plant Equipment 9.5

Sub-Total - Steam Production Plant 434.0

Transmission Plant 16.5

TOTAL 450.5

References

1. Letter from L. Roe, Vice President Toledo Edison Company to G. Knighton, U.S. Nuclear
Regulatory Commission, April 21, 1975.
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12. DISCUSSION OF COMMENTS RECEIVED ON THE ORAFT

ENVIRONMENTAL STATEMENT

12.1 INTRODUCTION

Pursuant to Paragraph A.6 of Appendix 0 to 10 CFR 50 the Draft Euironmental Statement for
Davis-Besse Unit 1 was transmitted, with a request for coments, to:

Advisory Council on Historic Preservation
Department of Agriculture
Department of the Army Corps of Engineers
Department of Comerce
Department of Health, Education, and Welfare
Department of Housing and Urban Development
Department of the Interior
Department of Transportation
Energy Research and Development Administration
Environmental Protection Agency
Federal Energy Administration
Federal Power Comission
Great Lakes River Basin Comission
Atomic Energy Control Board, Canada
Executive Office of the Governor of Michigan
Ohio Department of Health
Office of the Governor of Ohio
Toledo Metropolitan Area Council of Governments
Ohio Environmental Protection Agency
Ohio Public Utilities Comission
Mayor of the Village of Oak Harbor, Ohio
Mayor of Port Clinton, Ohio
Toledo Edison company

In addition, the NRC requested comments on the Draft Environmental Statement from interested
persons by a notice published in the Federal Register on April 30, 1975. In response to the
requests referred to above, comments were received from:

Department of Comerce (COM)
Department of Health, Education, and Welfare (HEW)
Department of the Interior (INT)
Department of Transportation (DOT)
Energy Research and Development Administration (ERDA)
Environmental Protection Agency (EPA)
Ohio Environmental Protection Agency (OEP)
Toledo Edison Company (TEC)
Joanne L. Campbell (JC)
Daniel E. Doepker (DD)
Ted J. Ligibel (TL)

The comments are reproduced in this Statement as Appendix A, which is reserved solely for them.
The staff's consideration of the coments received and its disposition of the issues involved
are reflected in part by revised text in the pertinent sections of this Final Environmental
Statement and in part by the follcwing discussion. The coments are referenced by use of the
abbreviations indicated above; also, the pages in Appendix A on which copies of the comments
appear are indicated.

.
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12.2 MONITORING

12.2.1 Radiological Environmental Monitoring program (HEW, A-6, INT, A-14 TEC, A-26, OEP.
A-18)

The applicant will be directed to include snapping turtles in the radiological environmental
monitoring program under the category " wildlife" in Table 6.4.

Lake bed sediments will be included in the operational monitoring program, because as is indicated
in Section 6.5.2 (p. 6-8), "The applicant plans essentially to cor:tinue the preoperational
program during the operating period." Table 6.4 (p. 6-10) further indicates that bottom
sediment samples will be included in the program. The sampling locations include ir..iicator and
control locations and should be sufficient, in our view, to indicate any significant buildup of
radioactivity due to plant operation.

Table 6.4 has been revised to incorporate ine staff's recomendations in Section 6.5.1 of the DES,
and the recommendations have been deleted.

Fish and terrestrial wildlife will be included in the radiological environmental monitoring
program, as indicated in Table 6.4 (pp. 6-10 and 6-11, respectively).

12.2.2 Aquatic Monitoring program (COM, A-2, EPA, A-11, OEP, A-18, TEC, A-25. ERDA, A-5,
EPA, A-8, INT, A-13)

It was suggested that during operation the applicant should monitor ichthyoplankton at the intake
and discharge structures more frequently than previously (1973-1974) to accurately determine
impacts of entrainment. During 1975 the applicant is sampling ichthyoplankton once every ten
days from May through September. The Environmental Technical Specificatiors will require that
identical sampling methods be used no less than once every ten days for the same period duringat least two years of commercial operation. Monitoring at the intake structure will be used to
estimate numbers and types of If fe-stages entrained, and to assess local and regional impacts
in light of similar data being collected throughout the Western basin of Lake Erie.

i

The Environmental Technical Specifications will also require that fish impingement be monitored
f

no less than three times each week to determine the number and size-distribution of each species,

impinged, and to assess local and regional impacts. Monitoring locations and procedures will
be specified.

The Environmental Technical Specifications will require the applicant to submit a plan for
estimating numbers of organisms impinged and entrained, and will require the applicant to submit'

a mitigation plan, for NRC stsff approval, if unacceptable impingement or entrainment impactsare found to be occurring.

Mollusk populations at the site are not expected to be impacted significantly by operation of
|

the plant. These populations have been studied previously and will continue to be investigated; as part of the operational benthic monitoring program.
i

The Environmental Statement does not normall* name organizations contracted by the applicant
! to perform environmental studies, since the: ? studies are the responsibility of the applicant.'

The staff accordirgly considers that any studies done under the direction of the applicant are
being carried out by the applicant, whether the scientists and technicians involved are full-time

,

!

employees of an applicant company, consultants to the applicant, employees of firms contracted
to perfom specific tasks for the applicant, or some combination of the above.

A coment was made that studies of fish should include studies of changes in lake bottom morphology.
i

| Information obtained from such studies can be helpful in interpreting spatial distributions of
fish; however, the staff does not anticipate significant far-field impacts on fish. Infomation,

(
regarding substrate composition at the site will be obtained from benthic studies required by! the Environmental Technical Specifications.

It was suggested that it was unnecessary to conduct a special study to detemine the extent to
which the intake canal supports a fish population and thus contributes to impingement losses.
The staff believes that such a study is essential to developing an accurate estimate of adult
and juvenile fishes that are withdrawn from the lake through the intake crib. The traveling

-

screens at the intake structure will be monitored so as to provide annual estimates of impingement.
Without determining the extent to which the intake canal supports a fish population, there will
be no means of making a distinction between adult and juvenile fish entrained at the intake crib
and then impinged and fish that grew to impingeable sizes in the intake canal after being spawned

,

j in the canal or entering as eggs and larvae entrained at the intake crib.

!
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The staff believes that the intake design used by the . applicant represents a practical balance
between technological and ecological considerations and will have a minimal environmental impact.
The Environmental Technical Specifications will require a frequent schedule for monitoring fish
impingement to establish reliable estimates of the numbers and sizes of each species impinged
and to enable periodic evaluation of impacts on local and regional fisheries.

Reference was made to a study by EPA, the Fish and Wildlife Service, the states of Michigan
and Ohio, and several industries and universities to enumerate the number of fish larvae in
Western Lake Erie to determine the impact of fish larval entrainment. The applicant is currently

j indirectly participating in this study through the Ohio State University Center for Lake Erie
Area Research which is implementing the Ohio portion of the study and the aquatic environmental
monitoring program at the Davis-Besse Station. The ichthyoplankton sampling locations at the
Davis-Besse site are being incorporated into the EPA study while the data obtained at the EPA
sampling stations in the reef areas of the western basin will be compared with the data obtained
from the Davis-Besse stations.

It was suggested that it was unnecessary and impractical to conduct a special study to determine
the effectiveness of the bubble screen in reducing impingement. The staff recognizes that some
fish which enter the intake canal could reside in the canal for long periods of time before being
impinged on the traveling screens where they would be monitored. This lag would make it
difficult to correlate the operation of the bubble screen at the intake crib with impingement data.
The applicant will be required to investigate entrainment of adult and juvenile fishes at the
intake crib and operation of the bubble screen by a monitoring means other than use of the
traveling screens. This could be done by concentrating on the extreme lakeward end of the
intake canal where entrained fish first enter the canal. Such monitoring is essential not only
to evaluating the effectiveness of the bubble screen, but also to identifying the extent to
which the intake canal supports a resident fish population and contributes to impingement losses.

A comment was made that phytoplankton and zooplankton popuhtions respond rapidly to changes in
available light and nutrients and are capable of rapid changes in composition and size, and that
results of monthly sampling are inadequate to completely describe the plankton dynamics at the
site. The staff recognizes the extreme temporal and spatial variability of plankton populations
and factors which affect population sizes, composition, and distribution. Tables 2.5 and 2.6
were not intended to provide a complete description of the micro-structure of plankton populations.
Their purpose is to provide an understanding of the relative numbers of important species which
might be expected to be found at the site during various seasons of the year. Additional data
and discussion are available in the ER-CP (App. C) for Unit No.1, FSAR (App. 28) for Unit No.1,
and the ER-CP for Unit Nos.' 2 and 3.

12.2.3 Chemical Release Monitoring, (TEC, A-26)

It was pointed out that the chemical monitoring, sample, and testing schedule shown in Table 6.2
might be modified upon the issuance of an NPDES permit. The staff is in agreement with this
comment and will make every effort in establishing the requirements of the Environmental
Technical Specifications to avoid unnecessary duplication of effort and reporting between thet

ETS and the requirements of the NPDES permit.

,
12.2.4 Groundwater Samp11no (HEW, A-6)

The discharge from the sewage treatment facility, which is designed to provide secondary
treatment and which will not involve the use of a septic tank, will be routed to the plant dis-
charge line into Lake Erie. Because the effluent will be captive and not discharged to a land
disposal system, the staff cannot justify the monitoring of on or off site wells for influence
from sanitary wastes. Even if a land disposal system were used, off site wells would not
likely be in danger of contamination because the groundwater gradient is toward the lake.

12.2.5 Terrestrial Ecological Monitorino (INT, A-14)

The applicant has stated that the frequency of bird collection around cooling towers will be
increased during migration periods when inclement weather is expected since impaction frequency
is expected to be greatest under these conditions. When the impaction frequency is low a weekly
collection interval will be followed during micration seasons. This plan is acceptable to the
staff since it is most important to detect and record catastrophic events (hundreds or thousands
of impactions in one night for example). The staff recognizes that when impactions are infrequent,
weekly collections could be inaccurate because of scavenger activity but concludes that this is
acceptable because infrequent impactions have no appreciable effect on bird populations.
Scavenger activity is not likely to affect the accuracy of data if larger numbers of birds are
impacted.
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12.3 NON-RADIOLOGICAL IMPACTS
4

12.3.1 Importance of Site as Spawning and Nursery Area for Fish (COM, A-1, A-2, INT, A-13
EPA, A-ll, ERDA, A-5)

Comments were made that the previous (1973-1974) schedule for sampling ichthyoplankton was too
infrequent to adequately detemine the importance of the immediate plant site as a spawning and
nursery area. Comparison of monthly samples taken by the same procedure at the site and Sandusky
Bay in 1974 indicated that ichthyoplankton concentrations in the vicinity of the intake and dis-
charge were about one-third as large as those found in Sandusky Bay. Habitats and conditions in
Sandusky Bay are more favorable for spawning and nursery. Forage fishes, especially emerald shiner
and gizzard shad dominated samples taken at the site. Few eggs and larvae of game fish were taken
at the site.

During 1975 the applicant is sampling ichthyoplankton once every ten days at the intake and dis-
charge structures from May through September. U.S. EPA, U.S. Fish and Wildlife Service, the
States of Michigan and Ohio, and several universities are undertaking a study to enumerate the
number and types of fish eggs and larvae in western Lake Erie. EPA is collecting samples once
every ten days, using sampling procedures identical to the applicant's, at known spawning areas in
western Lake Erie. These data will be compared to verify that the Davis-Besse site is not an impor-
tant spawning and nursery area for game and comercial species. The Environmental Technical Specifi-
cations will require the applicant to continue to sample ichthyoplankton on the same schedule using
the same methods for at least two years of comercial operation. The abundance and distribution
of fish eggs and larvae at the site will be investigated further to refine the prediction of entrain-
ment losses. Unless otherwise demonstrated, the staff will assume that all fish eggs and larvae
entrained at the intake crib will be killed by passage through the plant.

12.3.2 FishCatchData(ERDA,A-6)

A coment was made that Table 2.9 (p. 2-13) is a very crude way of showing fish distributions at
the site over a six-month period. The table is not intended to indicate spatial or temporal distribu-
tions; it is simply a sumary of experimental catches by gear. The table shows relative abundances
using three indices (trawl, gill-net, and seine) of abundance. As is clearly stated on page 2-12,
detailed discussions and data pertaining to fish populations at the site are already availableelsewhere in the public docket.

12.3.3 Comercial Fisheries (COM, A-1)

It was suggested that the FES include a discussion of the comercial fisheries in the imediate
vicinity of the site. Section 2.7.1.5 has been expanded to consider these fisheries.

12.3.4 Scuds as a Source of Food for Fish (COM, A-2)

It was suggested that it would be appropriate to include data to support the conclusion that scuds
are not an important food source for fish at the site. Supportive data and discussion for this
conclusion appear in the ER-CP for Unit No.1, ER-CP for Unit Nos. 2 and 3, FSAR (App. 2B) for
Unit No.1, and the Semi-Annual Reports for 1974, all of which are in the public docket.

12.3.5 Vertical Intake Flow (COM, A-1, EPA, A-11)

A coment was made that even though the plant intake velocity is very low, only limited infomation
is available on the effects of vertical intake currents on fish, and that the staff's conclusion
that fish impingement will be minimal requires further discussion.

A major factor in the design and location of the intake crib for the Davis-Besse Nuclear Station
was the gentle slope of the lake bottom in the western basin of Lake Erie. Offshore intake struc-
tures at other nuclear power plants on the Great Lakes are comonly located in 20 to 50 feet of

The intake crib at the station is located approximately 3000 feet offshore in relativelywater.
shallow water,11 feet below low water datum (568.6 feet I. G. L. D.). The intake design has to
be such that the crib would not be exposed by low water and the intake ports had to be far enough
off the lake bottom that sediments would not be drawn into the crib and reduce the capacity of
the intake system. The applicant investigated locating the crib in deeper water and found that
not to be a viable alternative. In the vicinity of the site water depths of 20 feet are not reached
until about four to five miles from shore. The design finally chosen utilized a downward flow of
water into the crib so that the intake ports could be located as far off the lake bottom as possible
and still be under water during low lake level conditions. During design of Units 2 and 3 the appli-
ant considered using a velocity cap to change the direction of the intake flow to horizontal.
*his was detemined to bo impractical, since under low lake level conditions the upper portion of
the cap would have been above water and subject to winter ice damage.
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Over ten years of operating experience at the intake cribs of two fossil-fuel units at Oregon and
Port Clinton, Ohio, indicates that minimal problems with fish entrainment and subsequent impinge-
ment due to vertical intake flows can be expected.

12.3.6 Endangered Species of Fish (INT, A-13)

It was suggested that the FES include a statement that longjaw cisco and blue pike, both on the
U.S. Department of Interior's List of Endangered Fauna, are present in Lake Erie but are seldom
found in its western basin. Section 2.7.1.5 has been expanded to include this information.

12.3.7 Water Quality Parameters (ERDA, A-5)

The variability in Lake Erie water constituents for 1972 through 1974 is given in Figures 2.1-1
through 2.1-3 of the DES. The extreme values over this same time period for the constituents
listed in Table 2.4 of the DES was published in the DES CP stage for Davis Besse Units 2 and 3
(Docket Nos. 50-500 and 50-501). These figuras were taken from the same data as those in Table
2.4 of the Unit 1 DES. The table has been modified to include these values.

Short range (seasonal) trends in various Lake Erie water quality constituents have been noted in
the applicant's Pre-Operational Environmental Monitoring Program Semi-Annual Reports for 1973 and
1974 (see references 6 and 7 of the DES). These trends are attributed to seasonal changes in the
aquatic biological community near the site and changes in the water's physical (e.g., temperature)
characteristics.

As stated in Section 2.5.1 no long range trends have been 90ted in Lake Erie water quality in the
vicinity of Locust Point during the sampling program of 1972-1974

12.3.8 International Joint Aaroement on the Great Lakes (INT, A-13)

The various environmental effects of station operation considered in Section 5.2 of the DES have
been reexamined in light of the International Joint Agreement on 'he Great Lakes created on April 15,
1972. The staff has concluded that the provisions of this agreement are complied with in the
proposed action.

12.3.9 Recreational Water Use (INT, A-13)

Recreational activities, largely associated with the lakeshore and associated wetlands, have been
described in Section 2.2.4 of the FES-CP for Davis-Besse Unit 1 and updated in Section 2.2.3 of the
DES-OL for Davis-Besse Unit 1.

The analysis of the possible environmental effects of station operation on the uses of Lake Erie
presented in the DES-OL stage reveals no significant change to the impacts predicted at the FES-CP
stage and that the overall analysis presented in Section 5.2.7 of the FES-CP (i.e., that the plant
effluent will have no detectable effect on human uses of the lake) remains valid. Statements to
this effect are present in Sections 5.2.2, 5.2.3 and 5.2.5.

12.3.10 Auxiliary Boiler Blowdown and Cleaning Solutions (TEC, A-25)

Table 3.7 of this statement has been revised to incorporate the new values. Additionally, the
applicable portion of Section 5.2.5 has been changed to reflect analysis of the newly received data.

12.3.11 Chlorine Discharge (INT, A-14)

The total residual chlorine discharge limits recommended by Brungs (WPCF Vol. 45 No. 10, 1973, pp.
2180-2193) have been recognized by the Ohio EPA as bio-assay data satisfying the state's water qua-
lity standard's toxicity criterion for this constituent. This fact is reflected in the agreement
between the state and the applicant to study means to reduce chlorine discharges to this level.
See response on Plant Chlorination Procedures. The staff agrees with this approach.

12.3.12 Plant Chlorination Procedures (EPA,'A-12)

Under normal unit. operation, the incoming service water will be continuously chlorinated to protect
the service water system from algae growth and to provide a chlorine demand-free make up to the
closed condenser cooling water system. This will result in the minimum amount of chlorine required
for protection of the closed condenser cooling water system from algae growth. It does, however,
have the potential for some very low levels of chlorine to be present in the system at all times.
It is, however, expected that the chlorine level in the system from this source will be undetectable.
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To properly protect the condenser, and other parts of the closed condenser-cooling water system
from biological fouling, it is anticipated there will be a need based on experience at existing
installations to inject chlorine into the circulating water system for four, one half hour periods
each day. The amount of chlorine to be added will be that required to maintain a free chlorine
residual at the condenser outlet of 0.5 mg/1. Since the transit time of water through the cir-
culating and cooling towers system is approximatley 25 minutes, there will be a buildup of resi-
dual chlorine in the total systems.

Passage through the cooling tower of the chlorinated circulating water will reduce the chlorine
content by the time it reaches the blowdown point, which is at the outlet of the circulating water
pump taking suction from the open canal leading from the cooling tower basin to the circulating
water pumphouse. The total chlorine residual in the circulating water system, at this point, will
reach and maintain an equilibrium condition until completion of the one half hour chlorination
period after which the chlorine level will decay to a very low, and essentially undetectable, level.
Due to this buildup of chlorine residual in the system, and the time required to decay after ter-
mination of chlorine injection, there will.be a chlorine content in the blowdown discharge formore than the chlorine injection time.

The chlorine -content in the cooling tower system blowdown water will be essentially all in a com-
bined fom, with essentially no detectable levels of free available chluine. It is expected that
during any single chlorination period, combined chlorine will appear in the cooling tower system
blowdown water approximately twenty-five minutes after comencement of chlorination, and rise to the
peak level of 0.35 mg/l thirty minutes after start of chlorination, followed by a rapid decay which
tails off to zero 120 minutes after start of chlorination. There is additional decay time avail-
able to further reduce the combined chlorine content in the approimately two-hour transit time
from the collection box through the discharge pipe to the orifice discharge in the lake. In addi-
tion, any dilution water required to maintain the discharge temperature at a value of 20*F, would
provide both dilution and consumptive reduction of this chlorine level. The rapid entrainment
mixing with the ambient lake water as the blowdown discharge leaves the slot-type orifice, will
provide both mixing dilution and chemical reduction in a very short time, such that, at any place
where fish are likely to be found in the discharge, the chlorine level is expected to be at anextremely low level.

During periods when the closed condenser-cooling water system is not operating, Unit service water
will be discharged directly to the collection box after passage through the house' service water
systems rather than being used as cooling tower system makeup. During such periods of operations,
the station service water will be chlorinated during four one-half hour periods a day instead of
on a continuous basis when the discharge is being used as a cooling tower system makeup. During
these periods, the transit time of some two hours from the discharge into the collection box to
the discharge structure in the lake, will pemit decay time for the free chlorine residual to be

| reduced to a concentration well within the maximum concentration of 0.5 mg/l with an average con-
centration by dilution with ambient lake water mixing, and even much quicker reduction of the free
chlorine content by reaction with the chlorine demand of the ambient lake water.

The use of chlorine as a biocide at the Davis-Besse Unit 1 facility in the service water and main
circulating water systems is summarily discussed in the DES Section 3.5.1 and referenced to the
applicable portions of the ER. No further clarification is necessary.

It is the applicant's position that the discharge of total residual chlorine, under the present
chlorination schedule, for a period greater than two hours per day is unavoidable at Davis-BesseUnit i due to plant design. Furthemore, the applicant plans to demonstate this to the State of
Ohio in accordance with CFR 423.12(b)(9) and CFR 423.13(j). The staff agrees that, under thei presently envisioned two hours per day chlorination of the circulating water system and the con-
tinuous chlorination of the service water system, this demonstration to the State of Ohio isnecessary.

Tha applicant believes that the discharge of free residual chlorine will be almost undetectable
at the point of discharge from the facility and that the total residual chlorine level at the
nearest point to the discharge where fish and other quotic biota could maintain themselves for
substantial period of time would be 0.5 mg/l or less. The applicant has subsequently agreed to
conduct a study to detemine the feasibility of reducing the total residual chlorine concentration
at this same point to 0.2 mg/l for a period of 2 hours per day or less. This level of exposure
is in conformance with the State of Ohio water quality standards' provision forbidding the creationof toxic conditions in the receiving water body.

The staff will require the applicant to conduct a study to confim that such toxic conditions do
not exist in the mixing zone where fish and other aquatic biota can maintain themselves. This
confirmatory program will encompass the provisions regarding chlorine releases cited in the NPDES
permit when issued and will be made a part of the ETS for the facility.

|
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12.3.13 Chemical Mixing Zone (OEP, A-18)
4

The text of Section 5.2.5 has been changed to indicate a mixing zone of 2112 feet.

12.3.14 Asbestos in Coolina Tower Blowdown (DD, A-21)

Asbestos sheet will be used for the cooling tower fill for the Davis-Besse Nuclear Power Station
Unit No. 1. The cooling tower supplier Research-Cottrell and their licensor, Hamon Sobelco, S.A.
of Belgium, have been responsible for the design of hundreds of towers using asbestos-cement fill
material . The oldest of these towers have been in operation for more than 30 years. Observations
and physical measurement during the life of these towers indicated that asbestos leaching was either
non-existent or negligible,

t
'

Studies by Toschi, a German asbestos-cement sheet manufacturer, on 20 year old 3/16 inch thick
asbestos sneets showed they were within original tolerances. This study also showed that these
sheets were covered by an organic film, similar to fat, which caused the water to run over the
film and not come directly in contact with the asbestos sheet.

Research-Cottrell has measured asbestos levels in the circulating and makeup water at the John E. '

Amos Plant of the Appalachian Power Company, and the Bowen Plant of the Georgia Power Company,-

and found the asbestos concentration to be lower in the circulating water than in the makeup water.
These measurements are presented below:

John E. Amos Plant
Makeup water 2.67 x 10-8
Circulating water 1.32 x 10-8

Bowen Plant
Makeup water 8 x 10-10
Circulating water 6 x 10-10

The above indicates that some asbestos is actually settling out in the cooling tower basin.
' Based on site measurements made both in the United States, and at older tower sites in Europe,

Research-Cottrell states that these tests yielded two important results:,

1. Af ter the first few months of operation, a Research-Cottrell/Hamon Cooling
Tower, adds no detectable amount of asbestos fiber to the circulating water.

2. During the first few months of operation, when a tower does add to the
asbestos content of the circulating water, the increment is much smaller i

than the normal " background" variation in American waterways.

In reviewing the medical literature, it was found that the question of asbestos fibers in water
has been recently studied extensively by the United States Public Health Service, the World Health

*

Organization Johns-Manville, and the American Waterworks Research Foundation. All studies resolved
to a single important point: There is no indication whatsoever of a line between the ingestion of
asbestos fibers and gastro-intestinal cancer. It was found that subjecting test animals to massive
doses of asbestos fiber results in the irritation oT the gastro-intestinal tract, but not even '

massive doses prompted an elevation in the incidence of cancer.

12.3.15 Bald Eagles and Kirtlands Warbler (INT, A-13)

Neither the Southern Bald Eagle nor icirtlands Warbler appears on the list of birds sighted in the
Ottawa National Wildlife Refuge during the period 1969 through 1972 (ER Units 2-3 Appendix 2E).
Neither bird appears in a recent listing of rare and endangered vertebrates of Ohio (H.G'. Smith,
et al., The Ohio Journal of Science (73:257-271, Sept.1973). The staff concludes that these
species do not normally inhabit the area of the Davis-Besse site and that they should not be
included in the FE5 list of endangered species.

12.3.16 LandUse(INT,A-13)

The applicant Sas indicated a commitment for the preservation of the marshes on site. The possi-
bility of providing a public recreation area has not been discussed and the staff concludes that
public recreation is not part of the marsh preservation plan,

j l27
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12.3.17 Prevention of Bird Collisions (INT, A-14, TL, A-24)

The applicant has indicated an intent to begin a program to explore the effectiveness of strobe
lights for reduction of bird collisions with cooling towers. (Preoperational Environmental
Monitoring Programs, Semi-Annual Report, July 1, 1974 - December 31, 1974. Davis-Besse Nuclear
Power Station Unit No.1 Bird Hazard Monitoring Cor. tract, p.10.) The staff will monitor results
of the program as they are submitted in subsequent Annual Reports.

12.3.18 Air Quality (EPA, A-12)

Estimates of the auxiliary boiler air pollutant emissions to the ambient air are present in Table
3.7-1 of the Davis-Besse Nuclear Power Station Unit No.1 Supplement to the Environmental Report-
Operating License Stage.

12.4 RADIOLOGICAL IMPACTS

12.4.1 Fission Products (ERDA, A-6)

The consnent was made that Table 3.2 should have included I129 as a fission product at the 100 uCi/yr
level. We have calculated the release of I-129 to be less than 10-5 Ci/yr from Davis-Besse Unit 1.
Therefore, we have included I-129 in the category "All Others."

12.4.2 Method of Estimating Releases (OEP, A-16)

Our parameter for defective fuel of 0.25 percent used in the DES was based on the available operating
data for the reactors listed in Table B-2 of Draft Regulatory Guide 1.88. This parameter has been
revised to a value of 0.12 percent based on additional operating data. This revised value is used
in the calculation of the source tems in the FES.

The main condenser / air ejector iodine partition factor of 0.00005 used in the calculation of
releases from Davis-Besse 1 included the effect of a charcoal udsorber on the air ejector. Since
this adsorber has been removed from the Davi:-Besse 1 design, %e value of the partition factor
has been changed to 0.0005 in the FES.

We have considered the effect of the new 17 x 17 fuel array in the Davis-Besse 1 design. It is
expected that there will be lower linear heat rates and fuel temperatures in the new fuel assemb-lies. Therefore it is expected that the fuel failure rate will probably be slightly lower than
that assumed in our calcualtions.

Regarding the noble gas and tritium releases from the operating plants, it should be noted that of
the plants listed in your letter, Yankee Rowe, Indian Pt.1. Connecticut Yankee and San Onofre usestainless steel cladding for their fuel. Data in Table B-6 in the Draft Regulatory Guide 1.BB,
shows that releases of tritium from plants which have stainless steel clad fuels is significantlyhigher than those with zircaloy clad fuels. Since Davis-Besse will use a zircaloy clad fuel we have
compared it with the operating data found for similar plants in Table B-6.

For the noble gases released from the plant, it should be noted that the power level is only one
parameter affecting the release. Other parameters which would have to be investigated in comparing
releases from different plants are the gas stripping rate from the shim bleed, the letdown rate, and
most importantly the holdup time in the gaseous radwaste systems. In particular, the San Onofre
plant had only a 7-day holdup time for radioactive gases in 1970-1972 whereas Davis-Besse can
provide 60 days of holduo. Furthermore, the releases which have been given in the DES for Davis-
Besse represent estimates of reb.ses averaged over the life of the plant. Therefore, it is the
staff's conclusion that based w the actual Davis-Besse 1 plant parameters the estimates presented
in Table 3.4 are realistically expected to occur on an average annual basis over the life of theplant.

Our parameter for plant factor 0.8 used in the DES was based on available operating data for the
reactors listed in Table B-1 of Draft Regulatory Guide 1.88. Although the 804 factor is higher
than the average experience facters, it is expected that maintenance and refueling problems whichcontribJted to the low capacity factors will be overcome.
data as it comes available, and the plant factor will be considered for revision based on thisWe are evaluating additional operatingevaluation.

12.4.3 Radwaste System Parameters (EPA, A-9)

The paraceters and calculational mcdels which we have used in the Davis-Besse 1 DES-OL stage reflect
more recent infomation concerning plant operation than those parameters and edels used in the
Davis-Besse 1 FES, construction pemit stage. The inconsistencies noted have been clarified in theFES-OL stage.
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12 A.4 Concentration Factors (ERDA, A-6)

The values of Thanpson, et.al., are concentration factors (not a dose assessment model) and were
used in the radiation dose assessment in the DES. It is our position that the Thompson reference
contains data which are reasonable values to use in lieu of site-specific data.

12.4.5 Radionuclide Concentrations in Environment (OEP, A-18)

The quantitative distribution of radionuclides in the environment has been considered by the Staff
and is implicit in all of the radiological impact estimates in Section 5.7. This distribution is
accomplished through the use of hydrologic and atmospheric dilutior isetors.

Estimates of radionuclide concentrations on vegetation are implicit in the estimates in Section
5.7. Such concentrations are due entirely to radiciodine deposition since, based on the source
tem in Table 3.3, radiciodine is the only species which will deposit on vegetation to any extent
and will in turn be consumed by animals and humans. Doses from concentrations on land areas of
the radionuclides in Table 3.3 have been found on a generic basis to be too small to warrent fur-
ther consider.ttion, and hence, have not been considered in the Davis-Besse DES.

The buildup of radionuclides in the snviornment has been considered in the dose estimates in Section
3.7 in that all radionuclides were assumed to be at equilibrium levels in the environment. The
Jose from radfonuclides in sediment was specifically evaluated (recreational use of shoreline -
3ES Table 5.2) and was based on the anticipated buildup after 40 years of plant operation.

12.4.6 Occupaticnal Exposure (JC, A-20)

The NRC Staff (and its predecessor, the AEC) has significantly increased its review effort relative
to occupational exposures since the design of Indian Point-1. This effort was brought into focus
with the publication of Regulatory Guide 8.8, "Infomation Relevant to Maintaining Occupational
ladiation Exposure As Low As Practicable (Nuclear Reactors)." The Staff's review effort has
resulted in increased attention by the nuclear industry to occupational radiation exposure in
both the design and operation of nuclear plants.

12.5 Other Topics

12.5.1 Referencino Sources of Data (COM, A-1, INT, A-13)

The Environmental Statement references sources of data, rather than presenting all data available,
because of the tremendous amount of unnecessary duplication that would be involved. Tte applicant
has provided on the order of a thousand pages of data and descriptive material on environmental
considerations for Davis-Besse Unit 1. It is much more practical to use needed data in the form
originally provided by the applicant than to extract the data out, insert it into the text of the
Environmental Statement, and then take the data out of the Environmental Statement.

12.5.2 Radioactive Contamination (HEW, A-6)

Facilities will be available for treating radioactive contaminated persons or radiation injuries
at Magruder Memorial Hospital in Port Clinton, Ohio. The Applicant and the hospital staff are
currently reviewing equipment requirements for providing this treatment. The equipment required-

will be purchased by the Applicant to ensure its being available when needed.

12.5.3 Employment Increase (OEP A-16)

As stated in Section 2.2.2 the estimated employment at Erie Industrial Park has increased 50 people
(5.9%) from 850 to 900. This increase was observed between 1972 and 1974, and appears to reflect
the normal fluctuations associated with industries moving in and out and the economy. The Appli-
cant believes that as a result of the current economic recession the present employment at Erie
Industrial Park could be below the 850 figure cited in the FES-Construction Pemit Stage. The
Applicant is aware of one fim which had approximately 360 employees in 1973 and now only employs
approximately 200 people. It is reasonable to believe that other industries in the park have
also experienced a similar drop in employment. There is no known relationship between the in-
creased employment at the Erie Industrial Park and the construction of Davis-Besse Unit No.1.

12.5.4 Thermal plume (OEP, A-18)

Regulatory Guide 4.2 applies specifically to the preparation of the applicant's environment report.
Section 5.1.2 requires the applicant to describe the effect that any heated effluent will have on
the temperature of the receiving body of water with respect to space and time. As was indicated in
Section 5.5.3 of the DES, the applicant has met this requirement. Also see Section 12.5.1 of
this Statement.
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12.5.5 Environmental Dose Commitment (epa, A-10)

The environmental effects of the uranium fuel cycle were the subject of recent rulemaking (39 FR14888). The Environmental Protection Agency participated in the rulemaking hearings and madeits views part of the hearing record.
EPA's cc:'unents and views were considered in the fomula-tion of the rules. Subsection 20e of 10 CFR Part 51 (formerly Appendix 0 to 10 CFR Part 50)reads in part:

"In the Environmental Report required in paragraph (a) for light. water-cooled nuclear
power reactors, the contribution of the environmental effects of uraaium mining and
milling, the production of uranium hexafluoride, isotopic enrichment, ft.el fabrication,
reprocessing of irradiated fuel, transportation of radioactive materials and management
of low level wastes and high level wastes related to uranium fuel cycle activities to
the environmental costs of licensing the nuclear power reactor shall be as set forth
in the following Table S-3 of the Commission's " Environmental Survey of the UraniumFuel Cycle." No futher discussion of such environmental effects shall be required."

At the present time the Comission's assessment of environmental impacts associated with the
uranium fuel cycle remains as described in Report WASH-1248.19 The staff concludes that the
discussion of the subject in Subsection 5.7 (including Table 5.13) suffices until additional
information becomes available from several studies that are now in progress related to thevarious aspects of the fuel cycle.

12.5.6 Indemnification (JC,A-20.TL,A-23)

Under the Price-Anderson Act of 1957, there is a system of private insurance and governmental
indemnity totalling $560 million to pay public liability claims for personal injury and propertydamage resulting from a nuclear &ccident.

Under this law, owners of comercial nuclear power
plants having a rated capacity of 100 electrical megawatts or more must provide proof to the NRC
that they have private nuclear liability insurance, or another form of financial protection
(usually insurance) available from private sources. The maximum amount of private insurance cur-
rently available is $125 million. Above that amount. a licensee is required to exente an
" indemnity agreement" with tha NRC. This indemnity agreement, by law, provides up 4c but not
exceeding $500 million in government indemnity to satisfy public liability claims in excess of
the amount of insurance or other financial protection required of the licensee. Since the law

exceed the amount of $560 million for a single nuclear accident and because the maximum privateprovides that in no event shall the sum of the financial protection and tne government indemnity
insurance is currently $125 million, the government's current indemnity is for $435 million.

In the 16 years since the inception of the Price-Anderson program, no claim requiring payment of
government funds under a licensee " indemnity agreement" has ever been received. The only claim
paid out under an insurance policy used by licensees to provide the financial protection required
by the law involved the shipment of a spent fuel cask. Due to leakage from the cask, it was
necessary to decontaminate two trucks used in the movement and a claim of $3,500insurance company. was paid by the

The indemnity provisions of the Price-Anderson Act expire on August 1,1977.
to consider, this year, the need for additional legislative proposals. Congress is expected

12.5.7 Glossary (OEP, A-18)

The inclusion of a glossary in environmenta'l statements has been the subject of numerous discussionsamong members of the staff.
The conclusion was that, because of the multi-disciplinary nature of

mental statement itself, and the preparation of such a glossary would be a major project. environmental statements, a comprehensive glossary would be much more voluminous than the environ-
of priority considerations, such a project has not been launched. Because

12.5.8 Plant Capacity Factor (CEP, A-18. JC, A-19)

Cost comparisons using plant capacity factor were done at the pre-CP stage.has been received to prompt a new evaluation. No new infomation

12.5.9
Emeroency Core Coolino System (ECCS) (DD, A-21, JC, A-lg, TL, A-22)

Each nuclear power plant which is licensed by the U.S. Nuclear Regulatory Commission contai
number of engineered safeguards, one of which is an Emergency Core Cooling System
the applicant (an' electric power utility company) must first file an applic tiissuance of a Construction Permit by the NRC to an applicant for a proposed nuclea

ns a,

Prior to the.

r power plant,a thorough review.
In this review, the emergency core cooling system proposed by the applicanton which will undergo

a
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will be studied to ascertain that it confoms to the Acceptance Criteria published January 4,
1974 by the NRC for Emergency Core Cooling Systems.

Prior to any loading of the nuclear fuel and subsequent operation of the power plant, additional

j.
infomation is also thoroughly reviewed to determine that the ECCS, as designed and built, confoms
to our Acceptance Criteria. During this review, the Technical Specifications for the completed
power plant will be carefully reviewed to detemine that the pre-operational and periodic testing

,' that will be perfomed on the individual subsystems of the ECCS meet our requirements. After the
owners of nuclear power plants receive their Operating Licenses, the status of the ECCS will be
iionitored via the periodic testing procedures detailed in the Technical Specifications. It should'

be noted that though no licensed power reactors have had an accident situation requiring actuation
- and full scale operation of the ECCS, unplanned actuations resulting from abnomal conditions have
occurred in a number of plants, and in these instances, the ECCS have worked as designed.

,

The ECCS consists of many redundant subsystems, each capable of cooling the reactor core under
i emergency conditions. Thus, though some individual subsystems have occasionally malfunctioned

either during the periodic testing or during inadvertent actuation, the redundant backup sub-
systems have functioned properly, thereby perfoming the required function of the ECCS. This.

planned redundancy is part of the engineered safeguard design philosophy of licensed power reactors
which requires that no single failure will be allowed to impede the functioning of systems which
are essential to safety.

In addition'to the periodic testing of the major subsystems of the ECCS installed in all power
reactors, a series of experiments have been performed to confim the design features of thea

individual components and suosystems over a range of conditions which exceed those expected to
occur during any postulated loss of coolant accident. These experiement were also conducted toi

confirm the analytical techniques used in the design and analysis of the various emergency core*

cooling systems. The question of steam generator tube ruptures will be addressed in the Safety
Evaluation Report, which is expected to be published in December 1975.

12.5.10 Trs.aportation of Radioactive Waste (TL, A-23, A-24; JC, A-19)

The transportation of radioactive waste is regulated by the Department of Transportation and the
Nuclear Regulatory Commission. The regulations provide protection of the public and transport

- workers from radiation. This protection is achieved by a combination of standards and require-
ments applicable to packaging, limitations on the contents of packages and radiation coming from
packages.

Primary reliance for safety in the transport of radioactive material is placed on the packaging.
The packaging must meet regulatory standards which are specified in the Commission's regulations
(10 CFR Part 71; 49 CFR Parts 173 and 178) and which are established according to the type and
fom of material for containment, shielding, nuclear criticality, and heat dissipation. The
standards provide that the packaging shall prevent the loss or dispersal of the radioactive con-

! tents, retain shielding efficiency, assure nuclear criticality safety, and provide adequate heat
dissipation under nomal conditions of transport and under specified accident damage test condi-
tions, including train dera11ments. The contents of packages not designed to withstand accidents
are limited, thereby limiting the risk of hazards arising from an accident. The contents c.~ the,

package also must be limited so that the standards for external radiation-levels, temperature,
1 pressure, and containment are met.

Procedures applicable to the shipment of packages of radioactive material require that the package.

be labeled with a. unique radioactive materials label. In transport, the carrier is requir2d
to exercise control over radioactive material packages including loading and storage in areas
separated from persons and to limit the aggregation of packages to limit the exposure of persons.
The procedures the carrier must follow in case of accident include segregation of damaged and<

leaking packages and the notification of the shipper and the Department of Transportation. Radio-
logical assistance teams are available through an inter-governmental program to provide equipment,

and trained personnel,- if necessary, in such emergencies,'

Within the limitations of the regulatory standards, radioactive materials are required to be safelyi

transported in routine conuierce using conventional transportation equipment. No special restric-
tions on the speed of vehicle, routing, or ambient transport conditions are needed to assure safety.

- . According to the Department of Transportation, the record of safety in.the transportation of radio-
active materials exceeds that for. any other type of hazardous consiodity. The Department of
Transportation estimates that approximately 800,000 packages of radioactive materials are currently
being shipped in the United States each year. To date, there have been no known serious injuries
to the public or to the transport workers due to radiation from a radioactive material shipment.
WASH-1238 titled " Environmental Survey of Transporation of Radioactive Materials To and From
Nuclear Power Plants" provides additional infomation on this topic.

i ~
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12.5.11 Emergency Plans (JC, A-20)

An application for a construction pemit is required to contain sufficient infomation to assure
the compatibility of proposed emergency plans with nuclear power plant design features, site layout
and site location with respect to such considerations as access routes, surrounding populatio1
distributions and land use. At the operating license stage of the safet/ review, an applicant is
required to submit for Consnission approval procedures for notifying, and agreements reached with
local. State ano Federal officials and agencies for the early warning of the public and for public
evacuation or other protective measures should such warning, evacuation, or other protective
measures become necessary or desirable. Requests for specific evacuation plans should be addressed
to the appropriate state officials.

12.5.12 Safeguards (DD,A-21)

O'NStudies perfonned for the Comission have shown that acts of industrial sabotage directed
toward operating electrical generating stations are relatively rare occurrences. These studies
show that transmission and distribution systems are far more accessible and vulnerable targets forattacks against a public utility. Although there exists a potential for release of some of the*

substantial quantities of radioactive materials present in a nuclear power plant, these studies
conclude that generic characteristics such as defense in depth design and engineered safety features
reduce the likelihood of sabotage which could endanger public health and safety and that the
expected consequences of successful acts of sabotage are likely to be a small frag i
cf maximum consequences (fut to ar'idents) predicted by the Reactor Safety Study.(g)on of the type

To reduce these risks further, the Commission requires security systems and physical protection
measures, pursuant to 10 CFR Part 73, which are designed to prevent inhibit, deter, detect, and,
if necessary, respond with force to threats and attempts at acts of sabotage. These measures
include on-site amed guards, continuously manned alam stations, independent comunications links
with law enforcement authorities, specifications for intrusion alams, equipment testing, and
protection of vital equipment through design features including physical barriers and automaticindications of inoperability. Although details of the Davis-Besse Plant security program will be
withheld from public disclosure pursuant tc NRC regulations in 10 CFR 2.790(d), the staff's SafetyEvaluation Report (SER) will include an asst ssment of it.

12.5.13 Spent Fuel Storage (TL A-23, A-24 JC, A-19, A-20)

The subject of spent fuel storage will be considered in a generic environmental impact statementby the Commission.
For a discussion of the problem of fuel storage and reprocessing, seepp. 42801-48202 in Federal Register, Vol. 40, No.180 - Tuesday, September 16, 1975.

12.5.14 Uranium ,Enrichino (JC, A-19)

The basis of the ERDA charge for enrichment services is to recover the Government's costs. Whenthese costs increase, the charges increase. Private industry is taking a number of initatives
to enter the field of comercial uranium enrichment. It is not clear whether the charges by
commercial enrichment plants will be signficantly different from present charges by the Government.

12.5.15 Accident Analysis (INT, A-14)

A coment was made that Class 9 accidents were not evaluated. The current staff position on
Class 9 accidents is stated in Section 7.1 of this environmental statement.When the Reactor
Safety Study is finalized, the results "will be made public and will be assessed on a timely
basis within the NRC regulatory process on generic or specific bases as may be warranted.",

12.5.16 Reactor Safety (TL, A-22)

A coment was made that a British government study of American-type reactors had concluded thatthey were not safe enough to install in Britain.
Secretary of State for Energy, Eric Varley, on JulyIn the white paper released by the British10, 1974, Secretary Yarley specifically
states that the Government was asking the "... Nuclear Installations Inspectorate to carry
through to conclusions their examination of the generic safety issues." related to light waterreactors. He further stated that the "... choice of SGHWR for our next nuclear power station
orders does not imply any judgment about the validity of the technical doubts expressed by some

,

on safety of LWR's."

i

!
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12.6 LOCATION OF PRINCIPAL CHANGES IN THE
STATEMENT IN RESPONSE TO COMMENTS

Topic Page,<

Radiological Environmental Monitoring Program
(HEW, A-6, INT, A-14. TEC, A-26, OEP, A-18) 6-8, 6-10, 6-11

Commercial Fisheries (COM, A-1) 2-12

Endangered Species of Fish (INT, A-13) 2-12

Water Quality Parameters (ERDA, A-5) 2-3

Auxiliary Boiler Blowdown and Cleaning Solutions (TEC, A-25) 3-15, 5-3

Chemical Mixing Zone (OEP, A-18) 5-2

REFERENCES
.

1. "An Aporaisal of the Potential Hazard of Industrial Sabotage in Nuclear Power Plants".
C.R. McCullough, S.E. Turner, and R.C. Lyerly, SNE-37/UC-80, July 1968.

2. " Safety and Security of Nuclear Power Reactors to Acts of Sabotage". Unclassified Summary-

of Sandia Laboratories Report SAND-0069, March 1975.

3. "An Assessment of Accident Risks in U.S. Commercial Nuclear Power Plants", WASH-1400
(0 RAFT). August 1974.
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UMTED STATES DEpaRtMEIVT OF COMMERCE

f. f The assastant Secretary for Sceence end Techaeaegy
b

,

wm aucum
-2-

MbIlg%June 17,1975
decisims on the value of the area for spawning and nursery.

* [tg 'ps A thorough sampling program of the intake site should t>e con-y

-7[ LU $ ducted on a weekly basis beginning in April. For the reasons

Mr. George W. Knighton - Mfg % p- {l cited above, we do not agree with the NRC staff's assessment

,ge i of the low value of the issuediate site as a spawning area.
'' M' bChief 8 1' *

Environmental Projects Branch No.4 [ -
f gs gA

1 3'q 4, C Page 2-12. Section 2.7.1.5 - Fishes
Division of Reactor 1.icensing [/ e

M nie section should discuss the commezclal fishery of the

|[[ [/ CU.S. Nuclear Regulatory Consnissit
project area and indicate its approximate value. We haveWashington, D.C. 20555

p- enclo.ed for use in the final statement, conseercial catch data
/,s*/.,[,e

.
,

for 1971-1974 for Ohio District 1 (see enclosed map), and GridaDear Mr. Knighton: %
'

/ 903 and 904 for 1973-1974 ausder the new reporting system. In
ne draf t environmental impact stat'emeht - for9 avis-Besse reviewing these figures, we note that the area depicted by
Nuclear Power Station, Unit 1," which 'accompa'nied your letter these two grids, in 1973 and 1974 produced 37.51 and 45.7%
of April 30, 1975, has been received by the Department of of the total District I catch, respectively. Rese catch data
Coasnerce for review and comment. indicate this area to be an important fishing zone which deserves

additional consideration. We statement also notes that young-
We statement has been reviewed and the following coments of-the-year of various species, including white bass (Morone
are offered for your consideration, chrysops), were taken in increasing numbers throughout the

sunsac r. As indicated by the commercial statistics, white
Pare 7-7. Section ?.7 - Ecolozy bass are becoming increasingly important in the Ohio Lake Erie

catch. In addition, as the result of new methods and techniques
nis section fails to provide data in sufficient detail to being developed for processing and marketing low value species,
allow comprehensive evaluation of project impacts on the Locust we expect a significant increase in future commercial production
Point area of 1.ake Erie or the western basin in general. The from this area of Lake Erie. Finally, according to figures
major ressou for this deficiency is the practice of re'ferencing prepared by the Ohio Department of Natural Resources (Lake
sources of data rather than actually presenting the data in Erie Research Unit F-35-5), 83% of the state's lake Erie
the text. consmencial catch is taken with seines (561) and trapnets (271).

Ris indicates that the major fishery is inshore and, therefore,
Page 2-7. Section 2.7.1.3 - Ichthyoplankton within the zone of plant operational influer.ca.

We agree that Sandusky Bay is a known and valuable spawning area. Page 5-5. Sect ion 5.5.1 - Intake E f fect s' - Impinecment of Fishes
tiowever, we conclude that comparison of Sandusky Bay with the
Project site is invalid since the types of habitats and conditions We disagree with the staff's conclusion regarding the problem
are d*fferent and cannot be equated. Using the data supplied in of fish impingement. Even though the plant intake velocity
Table 2.7 (page 2-10), it appears that the total number of is very low, only lialted information is available on the
larval fish collected on July 10, 1974, is significant. We do effects of vertica? currents on fish. Secondly, the scaff's
net believe that present sampling is frequent enough to be conclusion appears to be based on the plant's impact on the
statistically valid or to supply the data necessary to make fishery of the entire lake and not the f amediate project area,

if this approach is taken then every source of fish impingement
in the basin should be considered in the evaluation, it is

r
i 1

J
6754 % .-
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estimated at Detroit Edison's Honroe Plant, located on the Thank you for giving us an opportunity to provide these comments,
River Raisin, that from 300 million to a high of one billion which we hope will be of assistance to you. We would appreciate
fish are impinged or entrained annually (personal communication, receiving two copies of the final statement.
Dr. Richard Cole, Michigan > State University). Finally, it
should be noted that the species most af fected comprise the Sincerely,
forage base upon which the restoration of high value predator
species depend. The National Marine Fisheries Service agrees r

with the staff's conc'lusion that close monitoring of fishes
in the lake and intake canal should be conducted to detect
impingement losses. Sidney R. Caller

Deputy Assistant Secretary
Page 5-8. Section 5.5.2 - Station Passage Ef fect s - Ent rainment for Environmental Affairs
of riankton an.1 Fish 1.ife-Stares

Enclosure
We believe that the staff has underestimated the potential
entrainment ef fects at the plant. Table 2.7 (page 2-10)
indicates that the largest number of ichthyoplankton were
collected at the sampling station located nearest the intake.
Sherefore, the staff's conclusion that the area is not a major
spawning area may be incorrect.

Page 5-9 Section 5.53 - Discharge Ef fects - Chemical Discharge

it would be helpful if data were presented to support the
applicant's conclusion that scuds are not an important food
source at the site.

Pare 6-4. Section 6.2.2 - operational Monitorj,ng

While continuation of the preoperational pac:, ;ea as the opera-
tional monitoring program will allow continuity, we conclude that
the program, as it exists, has a limited, sampling fraquency,
which will not allow valid conclusions to be drawn. In addition
to the weekly sanpling scheme in the intake and disch.arge zones,
daily monitoring should be conducted in the intake canal and at
the screen house to allow an accurate determination of the numbers. *

life stages, and species composition of fish entrained and/or
impinged. The entrainment and impingement ef fects of the plant
on the early life stages of fish (eggs, larvae, and young-of-
the-year) need to be studied completely prior to cessation of
ecological monitoring programs.
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STcOJES Fromorf"3 D1* CRTD OMio L EE Ittt*
SPECIrs Prt0DtictIn:2 tri DISTatcT O'I 1*

903 - 1973 904 903 - 1974 904

19 t 1972 1973 1974
'

MSN b6M SM MH M 86Duff.nlotish 6.628 12,4Ca 7,480 11.000
DullheaJ 3,549 354 3,821 1*071

co11 heads 14,750 17,806 10,406 12.000
Carga 184,800 104.881 435,427 302*215

c rp 2,235,738 2,070,837 1",377,763 1,600,000
.

8'.tfish 41,856 29,352 57,193 78*635
c.it:1th 423.762 478,321 156,050 200,000.

Lae 36,065 53,712 26,688 88*c47c33.Jfish 2,754 8,295 6,220 22,000
Coldfir.h 3,800 4,220 24,680 1,191

cuillbsck 27,644 42.63$ 42,877 41,000
Out11back 13,522 3.700 11,681 16,564

shcopshead 245,278 385,491 394,160 250,000
8'' #* 7.399 9,335 9,535 12,479

6;; cat (uuman food) 495 None None Mone
,httc Dr.se 548,059 201,836 477,797 236,126
.

Suckers 67.400 61,9a0 39,940 56,000
rerch 43,276 26,451 50,636 13,771White Bass 476,285 526,167 1,266,461 1,700,000

__

Yellow Perch 691.766 401,611 225,412 200,030 TCTAL 883,991 413,713 1,101,172 754,479
Ws11cye None scono 815 None
. .-- . ..

- -...

Y GT,M. 4.392,500 4,005,551 3.529,584 4,060,000

Coarce . Flah and Wildlife Service, Ann Arbor,141chigan

a,.arce . Natior.a11:arine Fisheries ScrVice, St.atistics and
.!".orket. Notd* Division

>
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ENERGY RESEARCH AND DEVE10PisENT ADANNISTRATN)N.

$
.

wasenesorost oc, aones ERM STAFF CG9ENTSg ON TMg IWCLEAR RECUIATORY C&9tISS10el
.

-

DRAFT ENVIROMENTAL STATEPElrf* # fM 3 0 B75 Davl3 - aESSE NUCIZAR STATION, UNIT 1.

M Y,
George W. Emighton, Chief e p psae 2-1. Water quality atendardsrEnvironmental Projects Branch No. !

Q_ $* A Table 2.4 shows values of many water quality parameters taken over
. * -

k( V* h, ADivisica of Reactor Licanalog ,

U.S. Nuclear Regulatory Commiselon M
Washlagten, D.C. 20555 1 % a three year period. These values madoubtedly vary considerably and the

3 ranges would be toportant to indicate abort and long term trends la these,

Dear Mr. Ealghton:
parameters. Without these trends it to impossible to assess the impact of

h is is in response to your transmittal dated April 30, 1975, invittas the plant operation on the water quality
the U.S. Energy Research and Development Administration to review and

Pese 2-4. Figure 2-1.comuneet en the Commission's Draf t Environmental Statement related to
the proposed operatice of the Davis - Besse thsclear Power Station Umst Cross tmde in asesonal tuperatures also are illustrative d the
I-

above point that error presentmente abould be placed on each monthly saJ
We beve reviewed the Statement and staff comments are enclosed. In
addittoa to these commente, we would like to point out that thera la a quarterly datum point as natural diurnal and weekly sterna greatly perturb

noticeable lack of design Saformattaa for various pre-and post-maatterlag this almple trend. Wese short term fluctuationa aunt be understood before
programe. As saample of this lack of design soformation is acted in any assessment of the plaats impact on this equatic system can be made.
the discussion relating to the moottoring of the effects of cooling

*
paaes 2-8 and 2-9.

Tables of data on monthly phyto and scoplaabten give cae very little
Thank you for the opportuelty to provide these comments and we hope
they will be helpful in the preparation of the Flaal Statement, se a baseline with which the plant's operation can be compared. For

instance, the phytoplankton grow to response to available light and nutrients
Stacerely.

and reach exponeettet state in less than a week. B us, four seperate blooma
g could have taken place between each monthly sampling trip. this means that

bgggf . each month's sampling could be takes at differenc stages in these exponential
,

.'$. Peantest ' blooms and it is, therefore, dangereur to conclude, as was done on page 2-7,Assessments and Coordinatica
the ' summer * had the lowest phytoplanktoa populations.Officer *

Division of Biomedical and pose 2-10.
Environmental Research

The ichyoplanktom data in Table 2.7 abould be contrasted to that date
Eatosurest %'

avellable . J WMFS (NOAA) laboratories around the lake for this same timeStaff Commente 9)
period. What the are the reasons why the surface intake values are sin fold

cc: w/enen. E
h' 9 h 3her that the surface discharge (patchlaess f)! also, why are the bottonCM W ,ffj - discharge values als fold blaher than the bottom intake /

[
,

.

s a S 77 m d <''% ,# 7055u
%. ,sie
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-2= 9%
.

DEPARTMENT OF HEALTH. EoUCATMM. ANo WEtJARE
Pese 2-13.

Table 2.9 is a very erude way to show fish distributions at a site _ [ Ij.
'p

over e asu month period. Perhaps too much emphasis was on relating the JUN IS B75 ( (O
sample collection gear and not on the real time variability of these fish. Mr. George W. Knighton l IS S

#*'' 3''' Chief Environmental Projects Branch No. 1 ( ~
, . -

Table 3.2 should have included 1129 Division of Reactor Licensing C .[ . . ~as a flestem produce at the 100 la Nuclear Regulatory Cosssission -

f""*
C1/yr. level. washington, D.C. 20555 g If2rj d '

~'
pane 5-14. #**# '* ^8 "'

The dose-assessment model by Thompson, et. al. (Reference 12) may be We have reviewed the draft Environmental Impact Statement for
suf fielent to cover all the pathways te man from the radionuclide releases * ' '** " ** 0 *# * U" "

the basis of our review, n"a offer the'fs11owing comments:*

from the plaat, but were all of the radionuclides and the proper concentration
factors used. # ""* * * * " " **'

We recommend that. the sampling of reptiles, i.e., the
snapping turtle, be added to the environmental monitoringprogram.

.

2- Groundwater Sampling Program

We rec-nd that the groundwater sampling program
include both sanitary chemical and bacteriologic.s1 maalyses
t.o determine the possibility of effect on the quality of
groundwater due to the percolation of septic tank effluent -
into the groundwater table. This would include all of
the wells which are proposed for sampling as well as
the on-site wells.

3- Radioactive Contamination:

The statement fails to give qualitative information on
the current or planned availsbility of facilities
appropriate for radioactive contaminated persons or
radiation injuries at any nearby maidical facility. This
should be addressed in the final statement.

Thank your for the opportunity to review this document.
Ido sin e ely

? h$
- 7 8 q

harles Custard
,( [I [p Director
-- . /j, f Office of Environmental Affairs
% tif |

E
D%s ja, D V

6%G
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

WASHINGTON. D C. 20400

, gggg' In light of our review and in accordance with EPA!

procedure, we have classified the project as ER (Environmental
iteservations) and rated the draft Statement Category 2mms m was
(Insufficient Information). If you or your staff have any" * * " " " * " "
questions concerning our comments or classification, we will
be happy to discuss them with you., .

Mr. Daniel R. Muller
Assistant Director for Environmental Sincerely yours,

Projects
U.S. Nuclear Regulatory Cosesission 7gg [gg y
Washington, D.C. 20555 r

Sheldon Meyers
Dear Mr. Mu11ers Director

Office of Federal Activities
The Environmental Protection Agency has reviewed the Enclosuredraft environmental statement issued April 30, 1975, by

the Nuclear Regulatory Commission is conjunction with the
i application of Toledo Edison Company and the Cleveland

Electric Illuminating Company for a license to begin
operation of hvis-Besse Nuclear Power Station, Unit 1.
Our detailed c - nts are enclosed.,

EPA's independent analysis of the information in t.he
draft statement and the Applicant's environmental report 1

Lindicates that the propossd gaseous and liquid waste
management systems are capable of limiting radioactive
releases to within the *as low as practicable * quidance
of the recently issued Appendix I to 10 CFR Part 50.

. Therefore, we conclude that the anticipated radiological
i impact of normal plant operations will be acceptable.

The closed-cycle cooling tower system at Davis-Pesse,
Unit 1, is in conformance with the general design require-
ments of EPA's quidelines promulgated under the Federal
Water Pollution Control Act Amendments of 1972. However,
projected levels of chlorine release and possible entrain- i

ment and impingement impacts of the makeup water intake
'

structure are cause for concern. In EPA's opinion, the
! importance of the westera basin of Lake Erie to fish

production argues for close monitoring of the intake
structure and the chlorine released in the unit's discharge.
The final statement should indicate what steps the utility
will take should unacceptable intake impacts occur and ;,

present the rationale for utilising the levels of chlorination
currently being proposed.

,

.

I.
*

1

4
*
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EPAl D-NRC-A06155-OH

INTRODUCTION AND CONCLUSIONS

The Environmental Protection Agency has reviewed the
draft environmental statement issued in conjunction with
the application of Toledo Edison Company and Cleveland
Electric Illuminating Company for a license to begin
operation of the Davis-Besse Nuclear Power Station, Unit 1.

ENVIRONM;NTAL PRO 1'ECTION AGENCY This facility is situated on a site adjacent to Lake Erie
in Ottawa County, Ohio. The following are our major
conclusions.WASHINGTON, D.C. 20460

1. EPA's independent analysis of the information inAUGUST 1975 the draft statement and the Applicant's environmental

ENVIRONMENTAL IMPACT STATEMENT COMMENTS report indicates that the proposed gaseous and liquid
waste management systems appear capable of limiting radio-

Davis-Besse Nuclear Power Station activity releases and the resulting doses to within the
eas low as practicable" guidance of the recently issued
Appendix I to 10 CFR Part 50. Therefore, we conclude thatUnit I the anticipated radiological impact of normal plant operations
will be acceptable.

TABLE OF CONTENTS 2. The closed-cycle cooling tower system constructed
at Davis-Besse, Unit 1, is conformance with the general
design requirements of EPA's " Steam Electric Power Generating
Point Source Category Effluent Guidelines and Standards,"

PAGES promulgated under the Federal Water Pollution Control Act
Amendments of 1972 (FWPCA) and published in the Federal
M ya of October 8, 1974.

INTRODUCTION AND CONCLUSIONS 1

3. The importance of the western basin of Lake ErieRADIOLOGICAL ASPECTS 2
Radioactive Waste Management Systems 2 to fish production argues for close monitoring of the

cooling water intake at Davis-Besse. Wh!!e EPA concursDose Assessment 2

Reactor Accidents 3 with the NBC staff's monitoring requirements, the final
Transportation 4 statement should provide details of the overall monitoring
ruel cycle 4 Program and indicate the expected frequency (and numbers)

of eggs, larvae and adult fish of various types to be foundHigh-Level Naste Management 5
at the intake site. In addition, the final statement should
indicate what steps the utility will take should unaccep-NON-RADIO!4GICAL ASPECTS 6

General table entrainment and inpingement impacts occur.
Cooling System Design and FWPCA 6 4. It appara that, due to the design of the serviceRequirements
Intake Structure and Chemical 6 and recirculating cooling water systems, chlorine releases

Effluent Impacts pay exceed the maximum two hour release limit of EPA's
effluent guidelines and standards. The final statement,Air Quality 9 therefore, should present the utility's rationale for
utilising the levels of chlorination currently being proposed.
Although it appears that chlorine release through the Unit's
discharge diffuser may be in compliance with State water
quality standards for toxic substances, entorine levels where
fish reside must be closely monitored to determine that non-
toxic conditions can be consistently achieved.

A-8
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blicactive mate mneymunt Systans DA agrees with th Nit'staf f's ruotmensdatime fw r=*=Lui aklitime
to tN hplicant's raitological sudt4 ring psojras as statal am p.6-8

Basal cm our evaluation of tre draf t statanent amt t)e envirammtal of the Its-OL:
1. High resolutim gama spectral analyses shuuld te periosaxi unrquxt, the prq-1 gaseous ad liquid waste sanagtsnent systans agq=ur.

cgable of limit.ing ratinactivity rel-m arut tie resultirn &mes to all narusited s.aples on : saatire tmsis isd=penbnt of grnse tmta
within th *as low as .racticable" guidance of Ngerdix I to 10 alt 50. activity.

2. la11se-131 analyses shcnald le terfurand with a sensitivity ofAs a ansejtanam, we asclale that tke ratiological ingect of rcuitim
plant geration is exnectut to tm maxptable. 0.5 pCL/L m all santhly milk samples collectal &rir,J tie grazirq

====r=t Wddn issadiately prue&e de proWat fuel-lomiisq dste of
Davis-Benue thit 1.It stould te notui tMt ow amelusium of reliolujical acomptability 3. 5o11 samples stould be collectal at a frapamcy of um gar 3is not hwat cn exactly tJan see gerameters as given in tk draf t state-

samt as suny of tiene are inconsistent with respect to those given in years at the locatianoi all air sanplers mal asulyzed as intacatal
tie final envirumastal statm.mt issud for tie anstruction germit in de envi-tal yt.
(ns.0) ed inquiatory mide 1. BB. Ibr exmple, the MS-O irulicates

I tra M&mtsthe waste evagorator as a source of ralicialim while this draf t state-
samt (tas-OL) Mes ant. Fwdex filter-Asmateralizers are intiostad
for onrulensate clearup in the n3-0 wtdle tk DES-CL uses dexxmt.snin*' EPA hss ex.anised th NIC mulyste of accidents ad thir notential
tim factors fw contensate cleante agorgriate to exp-tus! Amineralizers. risks whidn th NIC has dewiget in tie anarse of its assiswering
Ngulatory m1Je 1.BB siows a shain asuhmser als ejector ratiotuttre gurti- evakstion of reactra safety in tie design of nuclear plants. Siswa
tim factor of 0.0005 widle um Ins-G. uses a partition factor that is trame issuus are amsum to all nuclear plants of a given tyte, EPA an-
analler try an order of maptitale. It is asppestal the timme inam- curs with the lac agproads to evaluate tie eswirumumtal sisk for endi
sistascles be clarifiel in tim final statasesnt ard correctal smrm terum mr1&mt class on a gasaric basis. 1te Mr Ma in tJe past est tac
be grasmtad. amtinues to &vute exta elve efforts to ensure safety thrtas#t plant

dusigs ams accident analyse!e in the limnsinj pr== on a case-tsy-case
basis.

_ tree Assesumant

h estamatal dose eguivalent rates ard almartad done rates due t For tk past two years, Mr spurwormi an effort to eneaira reactor
the calculatal radioactivity releases frtan tk facility irsticate tht safety ard the resultant envirammtal consessmoes assi risks on a sose
satisfactory in plant cxmtrol sameures have kmun isnxsporatal into the quantitative tasis. m have strorgly encourapui this effont an1 ountirman

to 42 so. (h AtsJust 20,19N, tJe MX* issuud fw pblic assmnt thedesign of th Davis-Desse f&aclear Fwur Statim, thit 1 to germit gera-
tion at or below tie *as Im as gracticable" levels definst by Agasslix 1 draf t Rsactor Safety Stufy (WhSH 1400), dida is the m1=Lation of tM
to 10 014 50. hrefore, we ancitake that ik anticipatal rallation M extensive ef fort to quantify the risks associatal witti light-water-wDlal
from the tornhal releases of ralloactivity at Davis-Ekssse thit I are raclear gamer plants. IPA as oorkhactinj a review of the docunant,
acxxptable. incialin) ire-huuse armj amtractual ef forts tiroesJh Jure 1975, af ter Widt

we will issue a firut set of amsents. Initial amenunts, issutd tasmster 27.
1974 inlicate um Mr's etforts represent an innovative stq) forimardEPA expects tbt the results frun currmt EPJVtac and irukstry

cauterativa field stalles in the evircse of gerating nuclear pmaar in camagt and settinjalajy in the evaluatim of risks associatal with
facilitaes will greatly isuzease ksu.neledje of time prtxwa*** mal smxtan- a lear W p h % h hh mws to pW m irmal Wul
isms involvimi in tre expusure of man to raliation pmiuaal throtajh the tusis for obtainire useful assesmamts of accident risks.
ime of rna:1 ear pasar. W believe tkt, cnerall, tie camilative asstsuptions
utilizal to estiente various htskan ames are amservative. As saare infor- If futtre NIC efforts in this area irdicate unsarrantal risks age

t is taken at the Davis-Besse teaclear 5%er Station, Ltdt I we aresetion is &vehpast, tN sulels usal to estimate taanan egosure will be
autifisi to reflect the best data anl samt realistic situations possible. cxmfident tM lac will meure agprqwiate carrective action. Similarly,

if EPA efforts i&sitJfy any envinus=mtally tamitable crustithme
relatal to ranctor safety, we will sheke our vianas known. thtil our
revam of the Ibactor Safety Stuly is cumpletal, we believe tJa re is
auf ficient assurance tMt in ual.a risks will canar as a result of LM
antinmal plarudnj for arat q= ration of tM thavis-hsm=. Nuclear Power
Statim, thit 1.
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4.
We aum:ept of envimums.tal dum assaitm'nt is are whids we teliew Tranaturt.itice

stauld te inc1mkd in tlas maeussawat of tM envisusemtal inws:ts of tie
ftsel cycle. h infurabsti m preammtal in the draf t statezumt indicates MA, in its earlier revinds of the eswirussental iaentts of trans-tk "mximasa Effect" in terns of assuut geram-nos (marrresust within a portation of ralioactive material, ajreed with th Mr (Mt mary aspects' 50-adle radius. As stany of tJe raltonuclides involvux! presist in the of this prtusram amid bust be treatal on a 9 tem:ric lusis. M e N3C N senvirossent over extr<ma31y long gerials, tJeir igact is ruat ahqutely artifiei tMs tjeneric agproads (40 F.R.1005) ty aktisq a table to thir
represented by an aruanal dise. Imteal, we recuisanst tMt the auxiaman remjulations (10 Olt Part 51) dtida ansanarizes the envirmammtal iq. nets .ef fect for fuel cycle releams te inlicatal ty an eswitcasimtal dme zwsultisy frust tb transiert.ation of ratioactive aunterials to aral f rom
M tammt, tMt is, ty th projected german-rens which will te aanse light-water reactors. Mais regulation geratits trum une of th isquet
ulatal over suveral half-lives of h rallohnot44cs released arsmily values listal in tras table in lieu of ======Lrg ik translutation impactfnan thse facilities. (Mais would involve &mks for wry Icug-liwd for irmiividual reactor licensisq actions if ourtain amelitions are set.
isotopus.) Also, such evalentiore sinmald te asm for the total U.S. Since this nuclear goner plant awears to smet (2mme auditicma asd WA
ppulation expmure. Italicrac1k&s of inpstarna in this agproads incluar has agresal tMt th transtatation impact values in tk table are
str-85, 1-129, trititsa, ralitsu, 0-14, mal tJe actin 1&s. reamsulle, this atproacts atpaars *btate far trais m; tion.
High-level Wate Kuwamamt Wile the intact resultirq from the routina transprtatica of ratio-

active auterials taas dux'un at tMt level within Milch tJe impact of -Dwirunnemtal impacts will arise as a consepairaue of tien tedmitems 90% of tie rmetors currently operatiry or uraler as struction fell, Onard pren.br s utiliral to s. ape higtrievul ralanactive wasters. h ue basis for tie isvact, or risk, of tranatettation accidents is not ase
lag. acts tuve suun relevanm to th envirorsomtal ansideraticans regardirq clearly definal. han are current efforts ly loth WA ard INA (tle
ead ram: lear pwer plant in tnt tJe rea romssiry of stent ftml f u cadi Dieryy 3mrch armi twvelquent Jk8 ministration) (asmVor NHC) to sue
reactor will make simu cuntribution to tJe total naaste. WA coenars, fully assess tJoe ratiolojical impact of tranulertation aa:idents. AsIguever, wit.h the NIC's alproach of thuulliss waste marapse nt intacts on the giuntitative results of these analysus harimms available, RA internisa generic basis ratkr tNn 14 incitatiro a sterific, isnksguth arwalysis in to cuaduct reviews to aswrtain tJar acuptability of t2e gutential trans-eada nuclear pmur plant's erwizamantal statsmast. As furt of tids fatation risks. If FA efforts identify any eswironmentally unacceptableeffort, th Mr on Segheber 10, 1974, issued for assumt a draf t state- auditions relatal to transportation, un will make our views kruwn.samt entitled " Die Mswpmmt of Omumsrcial Higtrievel asal Transuranitsn tht11 our reviews of the transportaticsa accidtmt analyses are asupletal,Omtamminatal ikidioactiw Wate" (WIGpls39) .

we believe thre is sufficient assurant.e that no inde risks will occur
,

as a result of transp>rtation accidents for this raclear puur plant.Dansjh 4 amprehensive Icag-rampe plan for mswjirn reliutive
wastes has not yet buiss fully dmmstratal, aamptara of the cantisund M & le
dewigsamt of assercial ruclear pmur is t= sial on tie tastief tnt tk
teduralojy to safely mumps such mastes can te devisal. W A is available NHC's prakwasor, th ME, isand a dutamunit (NpGi-1248) entitial,to assist the NIC armt EMA in timrir ef forts to ensure tiot an tswiron- *Dwiruumstal Sun'vey of the Uranitse f\ael Cycle" in ounjtsution with a
samtally axmptable waste nuayment projram is 43velq=d to seret, this rejulation (10 Olt 50, Jiggersiis D1 for asplication in cuqaleting thecritical need. In this zuqard, EA prtwiax! extensive assamts on a)st-tasmfit asalyses for in11vidwat light-unter reactor erwarorsitmtal
mSaF1539 on 16msuter 21, 1974. Qar major guint of critician was tht revia s (39 FR 14188). h information tlaerein is employed in NIC draf t
th draf t stattaent lacteal a pro 3 rain for arriviry at a satisfactory statements to aaa == tM iruressental erwizursamtal impacts tht can teat:tird of " ultimate *higirlevel waste dispuial. W Inlieve this is a

attributed to ftart cycle asupanists whids sipport anaclear unmer plants.prdalen which skuld te resolvul in a tinarly aurver, sirum the ouuntry is in our q> inion, this aggarosch agpuars abspante for plants currently urmbrassaittinj an increasirgly significant pation of its resources to consideration, ard suda estimates of tie increummtal impacts for tMnuclear pa er and wastes frun geratiry plants are alreaty acumnulating. Davis-Dusse Nuclear Power Station, Ltdt I are ressunable. Itamswr, asIRA rrw intends to prepare a raw draf t stat 4mant. whidi will emire bnmedly sisnested in our asuments on th prqosal rulaankisy (Jananary 19, 1973),discuss waste awwjenamt arsi enthasiae ultimate dispsal. WA traicurs it tMs is to az tinue for futaare plants, it is innatant for LM NfC towith this lucisicni. W will review tk raw draf t staixsamt wham it is gericdically revier and iq=ista th inforuution armi assestsa nt tudmA(pssissual armi will prtwide public assemts. unud. @A interals to ursdtar develqsusnts in the fuel cycle area closely
ard will briry to the N4C's attention aray fa: tor or acau3 erns we telieve
relevant to contisuur istarovummt in assessisy erwirusetmtal lapacts.
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6.

NON-RADIOtJDGICAL ASPECTS Monroe plant, the capture of adult fish has been recognized
as a problem and a fish pump has been installed. Estimates

General are for a capture rate of over 100,000 pounds of yellow
perch per year on the rotating screens. In addition, the

The Davis-Besse Nuclear Power Station, Unit 1, will significance of fish larvas entrainment is being evaluated,*
.

utilize a pressurised water reactor rated at 2772 megawatts The estimated entrainment is approximately 300,000,000
thermal (MWt). Waste heat from this unit will be rejected larvae per year. Although the average intake rates and
to the atmosphere via a single hyperbolic natural-draft the intake structure designs of the two plants are
cooling tower with makeup water being drawn from, and substantially different, we believe the importance of
blowdown discharged to, Lake Erie. the western basin of Lake Erie to fish production

argues for close monitoring of the intake at Davis-Besse.
The State of Oh13 is responsible for the issuance of

a discharge permit for this unit under the National While we concur in general with the NRC staff's monitoringPollutant Discharge Elimination System (NPDES) -- Section 402 requirements, it is essential that the utility submit a
of the Federal Water Pollution Control Act Amendments of detailed plan for estimating the number of fish larvae and fry
1972 (FWPCA). Issuance of tie permit will be based upon entrained no an annual basis. To the extent possible, the
review and analysis of all ,elevant information supplied final statement should describe this plan, give detalle of
by the Applicant. Consideration will be given to requirements the overall sunnitoring program, and indicate the expectedof Section 301, of 316(b), and all other provisions of the frequency (and numbers) of eggs, larvae, and adult fish of
FWPCA and the final permit will be conditioned accordingly. vasious types to be found at the intake. Presently, EPA, tivWe understand that issuance of this permit by the State is Fish and Wildlife Service, the States of Michigan and Ohio.imminent. and several industries and universities are undertaking a

study to enumerate the number of fish larvae in Western Lake
Cooling System Design and FWPCA Requirements Erie to determine the impact of fish larval entrainment. To

the extent possible, the efforts of the utility (in deterimingSection 301 of the FWPCA stipulates that effluent the effects of Davis-Besse entrainment) should be coordinatedlimits for various point sources discharging to navigable with this study.
waters shall require the application of "Best Practicable
Control Technology Currently Available" no later than An air bubbler system will be utilized around the intake
July 1, 1977, and "Best Available Technology Economically crib at Davis-Besse. Although t,ubblers have met with someAchievable" no later than July 1, 1983. The levels of success on Lake Michigan in reducing the number of adulttechnology corresponding to these terms were defined in fish drawn into cooling water intakes, this has not been
EPA's " Steam Electric Power Generating Point Source Category the case at the Monroe plant on Lake Erie. Thus, weEffluent Guidelines and Standards," as published in the believe that the utility 'should study this intake system
Federal Register of October 8, 1974. These guidelines * feature further, and once Unit 1 is in operation, monitor
in addition to other requirements, call for closed-cycle its performance closely. Since monitoring could show
cooling and set limits for the discharge of various chemicals. unacceptable inpingement losses, alternatives to the air
Although the cooling system design for Unit 1 is in general bubbler system should be evaluated.
conformance with these requirements, projected levels of
chlorine release and possible impacts of the makeup water The final statement should indicate the steps theintake structure are cause for concern. utility will take should projections or actual monitoring

reveal that unacceptable entrainment and inpingement impactsIntake Structure and Chemical Effluent Impacts will occur at Davis-Besse. The State of Ohio has authority
under the WPCA to require changes in plant operation or

In our comments of May 22, 1975, on the draft environmental design to assure continued compliance with Section 316(b)
statement for Davis-Besse, Units 2 and 3, we compared the intake structure requirements. In addition, EPA has overview
intake structure at the Davis-Besse facility directly to responsibilities in this regard under the Act.
that of a fossil fuel plant at Mowne, Michigan. At the
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* It is difficult to determine from the draft statement
the *.evels of chlorine that can be expected in the discharge levels indicated above, the utility ma chno
from Davis-Besse, Unit 1. In part, this is due t.o the bloassays to determine whether some othe I
rather complicated and adjustable interties between the residual chlorine is acceptable for the t *
service water system and the closed condenser circulating exposure time, and fish species found at h
water system--both of which will be chlorinated, but after running bloessays, it is detegnined th *

following different procedures. To the degree possible, residual chlorine concentrations are t * *utility will be required to takthe operational characteristics of these systems and the
specific procedures relative to chlorination should be theconcentrationtonon-toxicfe **I ' # C'

*

better detailed and clarified in the final statement. Air Quality

EPA's effluent limitations guidelines require that
free available chlorine in discharges be limited to a The draft statement does not provide information
maximum concentration of 0.5 mg/l and an average con. related to auxiliary steam generating facilities that
centration of 0.2 mg/1. In addition, neither free be needed for start-up steam pressure and nuclear plan
available chlorine nor total residual chlorine "... may space heating requirements. Estimates of aurillar boil
be discharged from any unit for more than two hours air pollutant emissions to the ambient air should be
in any one day ... unless the utility can demonstrate provided including all technical data (such as si
to the regional administrator or state ... that the units capacity of boilers, fuel type, fuel analysis (in u
cannot operate at or below this level of chlorination. percent sulfur), annual and hourly fuel use rate # d
Although the present system may be able to operate in frequency of operation). Also, the calculations
compliance with the maximum and average limits for free assumptions that will be used for these estimates hould
available chlorine, we tend to agree with the NRC staff be presented in the final statement.
that "... chlorination of |the closed condenser circulating
water systeel 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 complianc6 with the provisions of |the guidelines |."
In our opinion, therefore, the final statement should
present the utility's rationale for utilizing the levels
of chlorination currently being proposed.

Ohio Water Quality Standards require that levels of
toxic pollutants within a mixing zone not exceed the
96-hour Toxic I4 thal Median (TLM) for aquatic life. Because
of the known toxicity of chlorine to aquatic species,
total residual chlorine must be limited such that levels
where fish may reside (i.e. areas where velocities are
acceptable to important species) do not exceed the total
residual chlorine concentrations of 0.2 mg/l for warm
water fish and 0.04 mg/l for trout and salmon. In addition,
the exposure to chlorine at these levels must not exceed
two hours per day. Since the applicant is using a Jiffuser,
it is our opinion that the facility may be able to comply
with these standards. However, to assure such compliance,
chlorine levels where fish re. side must be closely monitored
until it is determined that acceptable levels can be *

consistently achieved. If tiae plant cannot achieve the
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United States Department of the Interior
OfTICE OF TIIE SECRITARY

WASHINCION. D C. 2U2tG
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JUL 2 81975% >%> 'V sIn Reply Refer To:

M*~Q -}[b
. relative value of the immediate site and adjacent areas for

PEP ER-75/439 'y spawning and nursery purposes. Therefore, the final statement
U.. C should be corrected to state that the immediate site is a

Ch, Nk , f| spawning and nursery area for yellow perch, walle e, gizzard=

' 4, f q .y/f shaJ, smelt, drum, white bass, emerald and spotta 1 shiners and
many of the cther common fish found in the western basin of Lake

Dear Mr. Knighton 45 Erie.

Thank you for your letter of April 30, 1975, requesting the ** *

Department's comments on the Nuclear Regulatory Commission's
dr ft environmental statement on the Davis-Besse Nuclear Power The list of endangered species which could occur at the site
Station, Unit 1. (Operating Stage). Ottowa County, Ohio. should be expanded in the final statement to include the immature

southern bald eagle (Haliaeetus leucocephalus lericocephalus and
Our comments are presented accort ng to the format of the ' draft Kirtland's Warbler (Dendroica Kirtlandii). Both the blue pike
statement or by subject * (Stizostedion vitreum glaucum) and the longjaw cisco (Coregonus

al ae) would not ID el be found in the western basin of Lake
O*"*PdI cept possibly dur ng the winter months. This should be

noted in the final statement.
The statement is generally condensed and abbreviated in all
sections as it refers much of the discussion of plant operating Effect on Land Use
effects to previous documents such as the Construction Permit
Sta e Environmental Statement and various environmental reports. In the final statement concerning the construction phase of the
It a therefore laborious for reviewers to continually refer to project, on page 5-1, it is stated that 600 acres of marsh land
the reference material which is quite voluminous. The final state- at the site will be preserved as a National Wildlife Refuge. .

ment should include more information and make fewer references to However, it is not clear in the construction phase final state-

other documents. This will enable the document to be more under- ment or in the draf t statement concerning the operation of the
standable by itself. plant, how extensively the ref uge will be used by the public.

If the refuge is to be open to the public, then we suggest that

The fins) Statement should consider and reference the International a discussion of recreation use of the 600 acres of marsh land
Joint agreement on the Great Lakes for Lake Erie and the water be included in the operation phase final statement. This dis-

quality objectives wutlined therein. The International Treaty cussion should include an analysis of the possible impacts of
was signed by the United States and Canada on April 15, 1972. station operation upon recreational use of the refuge.

Aquatfo Ecology Effect on Water Use

! In the discussion of ichthyoplankton on p ge 7-7, the draft The final statement should include a discussion of the recreational
statement states that the immediate site is not an important use of Lake Erie in the vicinity of the project site and an analy-
spawning area based on the results of two ichthyoplankton samples sis of any impacts f rom station operation.

in 1973 and monthly samples in 1979. The rather infrequent iry3

sampling completed to date at the Davis-Besse site does not Entrainment Effects
Provide sufficient data to make credible predictions of the

The discussion of entrainment on page 5-0 indicated that local
fish populations will not be significantlw altered. It is
further noted that to verify this evaluatlon, the staff willcmsveva

**Qg require the applicant to monitor the ichthyoplankton at the site.

Save Energy ami Yew Sewe America?

90 Y/
.
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Since the prsgram to gather baseline data is based on a relatively 4
infrequent campling interval of one month, it is questionable
whether the proposed monitoring program could accurately determine
the entrainment effects of station operation. We recommend that from the proposed weekly basis to a daily or more frequent basis.
daily monitoring be required at the plant to accurately determine This is necessary to determine an accurate accounting of the
tSe numbers, life-stages, and species composition of the fish numbers of birds killed and to identify those which are a de-
entrained or impinged from the intake canal. Bi-weekly monitoring clining, threatened or endangered species.
should be conducted in Lake Erie in the vicinity of the intake and
discharge structures to provide sufficient data to enable a valid in addition to the basic monitoring program proposed, we suggest
assessment of the effects of these structures and to provide a that the staff require the applicant to undertake extensive
comparison with the data being collected daily at the plant. The studies seeking ways of reducing or eliminating the bird collision
entrainment effects of the plant on the early life stages of fish Problem. This requirement should be indicated in the final state-
(eggs, larvae, and young-of-the-year) should be thoroughly studied ment.
prior to the cessation of the ecological monitoring studies. This
should be noted in the final statement. Operational Radiological Monitoring

Discharge Effects !ake bed sediments were to be monitored for radioactivity before *

operations at three locations near shore (FES construction phase.
The draft statement's evaluation of the chlorine discharge at a P. 6-7) but operational monitoring of lake sediments is not
level of 0.3mg/l from the service water system and the main con. specifically mentioned in the statement under review. In drafting
denser cooling system is that it will have a neligible effect on the final statement, a reevaluation of the sampling locations for
the aquatic ecology. This is in sharp contrast to the recent bed sediments based on prevailing plume and current directions
published report on the effects of residual chlorine on aquatic should be made and consideration should be given to increasing
life by Brungs (Journal WPCF Vol. 45 No. 10, October 1973, p. the number of sampling locations.
2180-2193), which recommends for areas receiving intermittently
chlorinated wastes that total residual chlorine should not exceed racility Accidents

0.2mg/l for a period of 2 hours per day for more resistant species
of fibh.or exceed 0.04mg/l for a period of 2 hours per day f or The most serious (Class 9) pstulated accident has not been eval-
trout and salmon. The report also recommends that if free uated in this statement or in the prior construction statement.
chlorine persists, total residual chlorine should not exceed Instead, reference is made to the Reactor Safety Study (p. 7-1,
0.Olmg/l for a period of 30 minutes per day for areas with popu- par. 2), which evalutes environmental impacts of Class 9 acci-
lation of trout and salmon. Coho salmon are f ound near the station dents on the basis of average conditions at 100 reactor sites.
site (FES construction phase 2 42), and although no trout are However, any site posing special problems or risks in the event
presently found in the area due to eutrophic and polluted conditions, of a core melt-through accident should be evaluated specifically.
the International Joint Agreement on Great Lakes Water Quality In the case of Davis-Besse Nuclear Power Station, the founding of
provides f or a significant enhancement of water quality that may, Unit 1 on dolomite beneath the water table adjacent to bake Erie
in the future, support trout populations. In drafting the final creates concerns in relation to such an accident. The applicant's
s ta te nent , reconsideration of chlorine limitations in the light Environmental Report describes the rucks'as argillaceous dolomite
of Dr. Hrung's report should be made. containing varying amounts of gypsum .and anhydrite. The hazard

of overpressurization of the containment shell as a result of
Terrestrial Ecolop.iral Monitoring gases generated by contact of a core melt with the underlying

materials should be evaluated in the final statement. If the
The proposed bird monitoring program will determine the number and consequences of such an accident would be significantly more
species of birds killed by station structures on a weekly basis for severe at this site than at the average site considered in the
'the spring and fall migration seasons, If accurate accounts are
to be obtained by the monitoring program of the birds killed at the
station, the frequency of collection visits should be increased
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" *Reactor Safety Study, it would be advisable to provide an,

evaluation of these consequences and riska in the final state-
ment for the Operating Stage. 16 Jim 875

b. - ~MNWe hope that these cumments will be helpful to you in the

Dwiroiamental Projects Branch No. I
.. y[g,, , .

'preparation of a final statement.

Mr. Cearge W. Enighton, ChiefSincerely yours 1.gn "

Division of Reactor Licensing j; g}gg m 1Nuclear Regulatoay Cminstop p ,,y,.
Washington, D. C. 20555

" " g,/
c.*2
nu.. -Deputy Assistant S'ecretary of the InterioP Dear Mr. Enighten \

e c ..Mr. George W. Knighton This is in response to your letter of 30 April 1975 addresse .Chief Benjamin O. Ouvis concerning a draft envirosamental statement for the
Environmental Projects Branch havis-Besse Nuclear Power Plant Operation, S. W. Shore Lake Erie,

No. 1 Ottawa County, Ohio.
Division of Reactor Licensing
Nuclear Regulatory Commission The concerned operating administrations and staff of the Department of
Washington, D. C. 20555 Transportattui have reviewed the material eutaitted. We have no connents

to offer por do we have ary objection to this project.

The opportunity to review this draft statement is appreciated.

s ,

Y -

R.L PRICE
Rear Admiral. U.S.C0:st(b-d

Chief,0ffee ofIAime Emironned
andSystems

Y
9

.
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Regubtory Dockd Rio 80-3 0Jun. 24, 195
,,. co,,e u. xnighton. Chief

Re: Draft Environmental statement for Operatton of Davis-8 esse June 24, 1975
Page 2

Nuclear Power Station. Unit I. Carroll Townshfp. Ottawa E gnl.y g g
Ohio M

d \
IW As noted in Section 2.2.2. the estimated employment at Erfe Industrial

j*[na Ps. Mr. George W. Kntghton. Chief
- g$.N%*OJea*d "**** " i

Park has increased by over 6 percent. Over what length of time did this[ change occur? What caused it? Is It significant. and is it related to,,

ou.csor Environmental Projects Branch No. 1 ', y % % Davis-Besse Unit I in any way?
,

Division of Reactor Licensing .3%U.S. Nuclear Regulatory Comission ggM One difffculty with the DES concerns radioactive releases discussed in
Washington. O. C. 20555 Chapter 3. Essentially there arc two methods of estimating raJfoactive

releases from reactors not yet operating. One is to evaluate a "sourte
term * efch means to go through the exercises in Section 3.4 of the DES
and calculate the resultant releases. The second is to compare the reactor
with sinflar operating PWR's. These two methods do not give consistent~

Dear Mr. Knighton: results and the NRC staff should resolve or explain the problem.
The Ohio Environmental Protection Agency has been charged by the
Governor with lead agency and review coordination responsibilities Of fundamental importance to the first method is the I failed fuel in the

source ters. The NRC staff uses a failed fuel rate of 0.255. this numberfor the State of Ohio on Federal Environmental Impact statements. being extracted from Table B-3 of WASH 1258. No further justification of thisThe above mentioned Draft Environmental statement has been reviewed
by sections of this Agency and by the Ohio Department of Natural number appears; it is routinely used for all zircalloy clad fuel elements

j,pyges. Indeed the app 1fcant uses a failed fuel rate of 0.11. In aResources. the Ohio Power Sittag Comissten, and the Ohio Department
of Economic and Comunity Development. The following coments letter (April 1.1975). the applicant cited data from thirty operating

PWR's in support of their failed fuel estimate of 0.11 whereas the hACconstitute those of the above agencies and have been coordinated estimate is based on operating data for only five plants. Furthermore.under the auspices of the State Clearinghouse. two of these plants. Ginna and Bernau I, had hydriding and densification
probleas which are rio longer applicable to modern plants. Hence, even

-GENERAL though much of this operating experience has teen obtained on smaller
The discussion of alternatives aval?able at this time f.:r the subject reactors undergoing foreign operating espertence, the 0.1% failed fuel rate

seems a more realistic number than 0.251. This would have the effect notproject is adequate and indicates that granting of an operating permit only of lowering the release rates by a factor of 2.5. but also loweringfor Unit I is r.ecessary if the project is to achieve its intended
objectives. Our primary concern is that proper precautions are taken the frequency of changeout of filter cartridges ton exchangers etc.. thus
in the operation of Unit I to ensure the protection of this environmentally decreasing operating costs and amounts of medium and low level waste shipped.

(Parenthetica11y. the NRC Staff recalculation of release rates did not takesensitive area. Into account changes in the amount of waste shipped.)
Revfew of this report was conducted with reference to Regulatory

On the other hand. the releases from Davls-Besse Units !! and !!! areGuide 4.2. Revision 1. " Preparation of Environmental Reports for postulated to be the same as those for Dawls-Besse Unit I. Indeed. TableNuclear Power Plants." U.S. Nuclear Regulatory Comission. January
3.2 from the Unit I statement is identical with Table 3.3 from the Unit1975. 11 & lit statement and sfallarly Table 3.3 for Unit I equals Table 3.4
for Unit Il except for the containment vessel radiodine. This may beSPECIFIC due to the use of an incorrect main condenser /afr ejector partition factor.
Based on WASH 1258, 0.0005 (the inverse of the decontamination factor. 2000)In the interest of producing a better report that may help to speed should be used. Unit 1. however, is using a 15 x 15 fuel array whereas Unitsapproval of the project. the followlag revisions and additions are II & III use a 17 a 17 fuel array. This means longer thinner fuel rods with asuggested.

# g greater surface to volume ratto in II and III compared to I. Given the same
D cladding temperature, every indication is that releases from II and I!! will bep hfgher than those from Unit I. The NRC staff should evaluate these differences.

$ s49/g ;fkb 2
e_

s
@# 6851. AH a

A-16



s
*

.

Mr. George W. Kafghton, Chief Mr. George W. Kafghton. Chief
June 24, 1975 June 24, 1975
page 3 Page 4 Table 1

Releases of Noble Cases and of Tritluas from PWR*a
*** # *Both the applicant and the NRC staff seem to have underestimated release

of trittua and of noble gases if one uses simply operating data from entsting curi s) urMaine Yankee 72 3U.S. reactors. Based on the report *5usunary of Radfoactivity Released in
73 302 288Effluents from Nuclear Plants During 1973. P8-239 191." f f one esamines

the data from the 11 PWR's If sted (Maine Yankee. Palisades. Yankee Rowe* palisades 72 1360Indian Point I & II. Gtnna. Connecticut Yankee. H.B. Robinson II. San --

Onofre and Point Beach I & II) and adjusts them by Ifnear extrapolation of 73 1204 491
power level and capacity factor to a 910 MWe reactor operating at 801

Yankee move 70 101 Soiscapacity. the average releases for noble gases are about 12.500 curfes/ year
and for tritium about 4600 curies / year. 71 78 6 10073

72 108.6 4828
It alght be argued, for tritium at any rate. that in the newer plants 7 215 4212
(Robinson, Gfnna. Point Beach) the releases are uniformly below those
estimated by the NRC and applicant, and that this is due to improvements I an n 106141 2560
in design. But this is not true for noble gases, for Connecticut Yankee 247 4527,

and Yankee Rowe. both old plants have lower noble gas releases than 6tnna. 33
mt rated in 1973

A table of calculated releases of noble gases and trittua is included on the
following page. It is also pertinent to note that in this table of 31 reactor Indian Point 2 73 281 501
years operation, there were 20 reactor years of less than 4003 curfes noble

Ginna 70 37142 255gas release and 10 reactor years of greater than 4000 (extrapolated). For
tritium releases the numbers are 7 years less than approximately 350 71 74383 358
and 21 more than approximately 350. Hence a probabilistic argument supports 72 25536 276the staff estteate for noble gases but not for trf tfun. 73 1080 536

Another difficulty with the DES concerns the plant facter mentioned in Table conn. Yankee 70 1231 13012
3.1 and Section 11.4. The plant factor routinely used by the NRC staff is 71 5714 10252801. This number is not ?ustified by the operating expertence of U.S. 72 1134 10358
PWR's. We have calcula's a plant factors using the LORD 5 reports through 73 84 10256April 1975. The key nisiv used was the cumulative unit capacity. The
procedure was to sum all At available data for PWR's and BWR's operating B.B. Robinson II 71 32 213in the United States. F* each reactor, the total potential available 72 465 730megawatt months was first alculated. The total actua; megawatt months 73 5203 725was calculated, this beln4 simply potential segawatt months times capacity
factor. These were tabulated, sunned, and divided., In mathematical language: San Onofre 70 1053 10422

71 18378 10g25 '

I= H M JWxTxtx 100 72 45242 8242( feint 73 30500 11285
where: fti = Megawatts capacity Point Beach 71 921 296T = Time in months 72 3030 561C = Capacity factor 73 6444 623
For PWR's, the total cumulative output was 258.495 megawatt months out of a Totals 31 373506 129307possible 424,852 for a cumulative capacity factor of 60.841 If we discard
one reactor (Palisades) as atypical, since it had a capacity factor of only Arittunatic Average 12450 461825.41 the capactty factor increases to 62.81. The highest performance was
recorded by three Mlle Island (91.45), but thts comprises only sta months
of operating expertence. High performance figures were also recorded by
Connecticut Yankee (79.581). Yankta Rowe (71.861), and Turkey Point IV (74.50%)
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Mr. George W. Entghton. Chief
June 24, 1975 Mr. George W. Entghton. Chief
Page 5 June 24, 1975

Page 6

Since the plant factor is directly proportional to the benefits from the
plant, we recossiend that a plant factor of 605 be used by the hRC staff Secause of the technical nature of the report, we would strongly urge
for all PWR's. that a glossary of technical terms and abbreviations be included in an

appendla to the final statement.
In Section 5.2.5 (Chemical Effluents), the distances mentioned in the fourth

We thank you for the opportunity to review this Draft Environmental Statement.and fifth sentences of the second paragraph should be corrected. (br study
of the topographic map found a distance of 4.0 statute alles or 21120 feet *

Ver ly yours,etch gives a mixing zone length of 2112 feet.

In accordance with Section 5.1.2 of the at,ove referenced guide. Section 5.5.3 gi(Discharge Effecg of the DES should include a graphic portrayal of the thermal '

tractorplume, showing , sotheres in three dimensfons for a range of conditions dich
form the basis for the estimation of ecological impact.

NEW/cp

In accordance with Section 5.2.2 of the above referenced guide. Section 5.6 of
the DES should cmsider how radioactive effluents are quantitatively distributed
in the environment. This section should include estimates of the radionucifde
coementrations on land areas and on vegetation (on a per unit area tasts) due
to operation of Unit I. This section should also discuss the possibility of
cumulattve bulldup of radionucildes in the environment, srh as in lake sedieents.

The following comments apply to Chapter 6 of the DES:

1) In Section 6.2 (Aquatic Monitort_ng), there should be some indication that
pre-and post-operational studies of the area'= 6fology and ecology will
include studies of mollusk populations.

2) It should be stated that chemical and radfological monitoring will include
animals (fish and terrestrial wildif fe).

3) There should be some indication'of the agencies or organfrations that are
carrying out the ecological studles.

4) Studies of fish should include studies of changes in. lake bottom morphology.

5) It is our opinion that more than one survey station will probably be
needed to deterutne the loss of fish due to the intake structures.

A-18
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June 9 1975 .2

Comments on Cost-Benefits Unit 1 to projected to be more
;

commente by a deeply concerned citizens economical and have lesa " environmental * 1mpact than u3tia shich
use fossil fuel. Nuclear plants are supposedly cheaper bscauce*

of increased costa o,f coal. In the draft statement it is poi-ted*

Question Are TEC and CEIC aware that nine stations have - out *.het the substitution of nuclear fuel for fase11 fuel *will
reported thinning pipe walls in some of Westind ouse's FWRe allow enving coal for future generations." Total cost of Unit Ih

le satinated at $466 million. The draft statement estimates- (i.e. San 6hofre 1 Surry 1 and 2 etc..).? There is debate as
$450 million. The original cost was estimated at $105 millionto the cause but it la believed that all FWR ateam generators
and was to be completed in 1974. TEC has been seeking *an in-are of poor quality, and the problem to generlo. Also, large

yWRe have a nuober of steam generators, each generator'containe crease of about 20% in the rate charged non-heating customers."
hundreds of steam generator tubes, and rupture of a * handful John Williamson, Edison president, said "the fire will have to

spend $1.5 billion to construct power facilities to meet the ex-of these tubes could h er a FFR ECCS ineffective. Since the
pected need by 1985.* Area residents have objected to this rategCCS was designed by computer and .therefore, lecke any on-
1 ase W

pirical verification of its safety effectiveness other than ted *M tW Wh h Ned mMM@
the theoretical, abstract calculations of the computer, and despite efforts to insulate their homes and use as little power
,1a a serise of small-scale teste it failed six out of six times, ,, possible."' Thus I find it difficult to understand auch Edison
how does CAPCO plan to deal with the above guestion? advertisements which ends " Electricity to still a bargain...and

,re working to keep it that way." Yet, Mr. Williamson said
Edison's construction program will be in jeol,ardy unless increases

cosament e Based upoa 5 9 Transportation SI. Radioactive Wastes' in earnings are achieved by the fall. j

i
It states here that the transportation of irradiated fuel from soe Unit 1 may be competitive with coal fired units provisir.g
the reactor to a fuel reprocessing plant, and of solid radio- it operates at projected capacity and has few outages. Nuclear I

active wates from the reactor to burial grounde le within the plante reach their peak capacity factors at the age of about 6 yre.
{scope of the NRC report entitled, "3nvironmental Survey of of commercial operation and deoline to 39%. The draft statement

Transportation of Radioactive Materials to and from Nuclear * assumes a leve11 sed plant factor of 75% over an estimated 40 yr.
|

service life..."Power Plants." How to this in the scope of the NRC7 Where are Eost nuclear plants in the U.S. have not peersted
at projected capacities--80%. It takee 8 yrs in construction andthese burial groundo? As of now no reprocessing facilities will

be pperating in the U.S. for at least two years (for spent fuel). fuel loading during which time construction la affected by in-
creased capital costs.

, As generating capacity decreases per kilo-The Now York Times has said that as many as ten power reactors
eould be forced to close down indefinitely due to a shortage of watt generating coat increases for the consumer. During 1974,
storage space for spent fuel. Will this, then, not set back nuclear construction costs approached $700 per kilowatt of in-

stalled capacity. Nuclear power had been proatsed at lese thanthe fueltag date for Unit 1, projected for 1976? And would
$200Mthis not also affect cost-benefit? However, if Unit 1 should Thh RN mW M @ @d mu M

begin operating without this problem solved, this would be at render nuclear power uncompetitive with coal. Would utilittee
pdds with such a NETA stateacnt as: " Fulfill the responsibilities find nuclear fuel cost-competitive if it were not forbederal

$

9f maahua-* N,asPetirustes of the environment for succee31ng urf tius enrichaent facility at Oak Ridge, Tenneseec, which uses
!

ganaratione.' y
'

J kd6***t A-19..
,

r

_ -



_ - _ _ _ . . - _ _ _

>

3 4

20% of the Tennessee Valley Authority's total electrie output Even uranium is limited and a large amount of raw uranium ore

(which is produced by strip-mined Appalachia coal)? must be mined to produce the few tons of nuclear fuel neeJed to

It any be debated whether nuclear plants are cheaper than Operate a large reactor for one year. The President toJay 6-9-75

has stated that be is deemphasising "a need for rapid develop-coal-fired considerind not only capacity factors or capital con-

struction costs but repair coets as well. Because of the radio. ment of the breeder" which would produce more fuel than it con-

suces.activity of resotor and primary coolant systems in IrRs, repaire
on these reactors take time and more workers than sintlar repairs

on coal-fired plants. Workers in nuclear plants must not exceed Comments Since TEC is responsible for the design, construction,
their maximum permissible radiation exposure so more workers are and operation of the station, it could be a real leader in'atand-

needed to work sequentially. For example, at Indian Pois.t 1, ing by reactor safety by urging Congress to rectify the Price-
Con Ed's 277 megawatt P~#a, it took 2,000 repairmen to perform a Anderson Act. By urging Congress to allow the nuclear industry
job in six months tl.at would have taken slightly over a week in and the utilities to assume a larger share in insurance liability
a fossil fuel plant. Crud was found in valves and pipes. Crud is and by removing the lion's share form the taxpayers, the
created by corrosion of reactor innards ar.d subsequent neutron utilities would, in effect, be standing Ly reactor safety and also
bombardment * Ordinary steels can be turned into such nuclides as provide for a total picture of cost-benefit. This would be a

Tungsten 187, and Zirconius 95. Thus 2,000 men were exposed to a nuble response to the NEFA statements " Attain the widest range of
h16h level of radioactivity. beneficial uses of the environsent without degradation, risk to

Certainly coal is not cheap, but it does not risk workers to health or safety, or other undesirable and unintended consequences.
high levels of radioactivity nor risk city or rural populations

to either routine e:aisotons of radistion or the dancers of a Requests If 1 na not mistaken, evecustion plans must be available
serious plant accident. I !!nd ruch a ststco r.t aF "the DuI-

t r uldehts l1Ving Within a reactor site. The |f3C should
otitlan of nuclear fuel for fossil fuel n111 allow anving coal for ,.se Davis.Beese Unit l's plans available to the public via local
future ces.erations" not only 111of est tut a3 rally corrupt. U.at

newspapers before projected fuelind in 1976.
do me leave our future generations, but our radioactive mastes.

!sr. !!<.cnes Alfven has said: "In a fu11-scale (e'c6nsmy yourna, the
radiomative waste will soon become so enornoun that a toth1

r-

sw }fA . N-poisonand of our planet is possible."
s.

DircM 1ves As a Federal replatory agency start giving people all ht-
.

..
4

the f acts--bonefita nnd ricks--of nuclear g ower. Don't Jo as tLe .

de ' Y I4 'iOld AEC did aral act as the PR for the industry. IAt the public f

decide if they want the risks and don't scare or blackmail them
iinto bel eving that nuclear energy is the ony way mat of our

energy problems. Por once put public welfare ahead of business in-

terests.
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Page 2June 22, 1975

une 22, 1975
* s

/4A f thernach studies have been conducted as to the environmental impact of the
*

Division of Reactor Licensing -

Nr
- Y D

2 reactor operations on surround,ing communities, including Toledo, and natil

t 'M[h.**** ,#
Office of Nuclear Reector Regulation . t *p,eNuclear Regulatory Commission

the general publie has been made esere of all the facts and possible consequencesow
Weahington D.C. g e y,

.

's ===*'**
$ p Sincerely,

4, e*. , .
Dear Sires

I must object to the licensing of the nuolear reactor, Davis-
,

'
*

in response to t}e environmental tapact statement. Far too little research Daniel E. Doester

has been done on tie safety of fission reactors in general and on Davis-Bessie

in porticular. The public has not been assured beyond a reasonable doubt that

no catastrophie incident e111 occur at naclear plants and much of the research

that has been done seems to show that such an accident may be inevitable. For

example, the ECG shich is the las4 line of defense etainst a catastrophic

amitdown of tie swactor core has never been adequately tested. In those tests

whleh have been conducted, it has failed miserably.

Adequate precautions against terrorist attacks on tie Davis-Bessie site

have not been taken either. Such an attack, if reasonably sell organised,

eculd piece the people in the ares et the mercy of any of the radical groupe

which are so prevalent in today's society.

One other area of concern which has recently como to light is the use of

embestos in the ester ecling touere. No in depth studies have been undertaken

to determans to what degree this asbestos finds its may into the easte enter

which in tura ends up back in the lake (E ie) and into our drinking ester.r

& sbestos la null known sa a poeerful carcinogen and careful stagn must be taken

to make absolutely sure that none of St gate into our seter supply.

For these reasons and mary others which I e111 te glad to supply at your request

I must ask that the license for Davis-Bessie I not le granted at least until very

b
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[/ - Deve'tene Nudear Power Stateen Unit h 8, *=rr -a so the 5-* meal

A 'no*/ (4) The Applicanes base commussed to perfemmes an ar==daa'a nome aussey en the
a

A
. T 8d.

Repost - Operatang Iar===== Stage stessted to te AEC en h 20,1975. |' s
Lowett E. Aos

. O g W5 e- ,9 m.a **Docket A 543d6 21
The.apphr.-a. de m.et believe a spacent study se desesudme the effa.cesseness of the.

-
b,b m,. min _ _.,hm,,me,menta ate -- , o, ,osa .e so. duct." e, ,d,*, #' Amy Esh whom emner the imembe cand semid seside in the cansi for long penada

, , , , , , , , , , ,
,

June 30,1975 1 gg go h j' % er emme belose these is any chance of being has laged on the husohng weser asseems

+V
'

whose they wedd be .-a-a lhh askes it i=ra=.ha. go concesse week any dressf 'g of asamecy Shai mesmoossus useh eyeeshan of te buthis scesse.*
,

'

{ Q Suceo 1.1. Staeus of Review and Aseso als

ner. ceerse w. Kanghton, Chi I hhA On WP 15,1975, she Ohio E " Puesaction Assary (OEFA) washesew the
U

% % peopound NPDES pense aAss suceipt of - --Dem the U.S. E meal ProtsceaanEnvuonmental Prcoscas Bianch Not i O
Dmaion of Reactor Licensing // Agency, Regma V (USEPAL Sece Iben the Apphrases base met sevesel tinies onein
Uniend Stases Nudmar Regulatory C- sepsessmenesses of OEPA and USEPA to arswo at

. __penmit ==d h it is
Waalungsaa, D C. 20555 . - assicipened eat the peuposed NPDES penma we be amened im July. Upon secapt of

this permut a copy we he forwesdod es she NRC.
Daar Mr. Knighaun;

Secties 3 5 I . Plant Gesical Umss
The Apph6 ants have sowiewed the Nuclear Regulatory Comunismon's Draft Environmental
Statsment sclated to the propoemd operatwn of the Davuttenne Nuclear Power Stanon, The meeshamma level of total sidevel chiusine ha to desmangs we he desesmuimed by the
Umst h I and are asseremy su ayeement with the informataos and conclusions contained NPDES pesumet for Umst h I.
withem. However, the Applicants de have neveral cosaments which are as follows.

Sective 34 . u.inmay and Osher Waste Systems
SO44 MARY AND CONC 1USIONS

The app.=a= base seralculseed she espected concenerosions of she e _ - in the
6(B) Simuncant Technical Specincatum Reeunremients amadhary blewdown based on peneduc testise of the beder feedweest dusing the past year

whde the boiler we need so psounde heat for eammenscaiens based en tens tuas we now
(I) The Applicants generaNy agree weak the eawaremmental momforing prograses cuthned eEpest she buster bluwdown '

to he lower than possiously = r==.a.a The
in Chapkr 6. The Appbcanta propused envaronenental mosutonng programs have been new espected blowdown =--- ass:
subastsed to the NRC en Itevaium h I to their propund Envuummental Technical
Specancatuns for the Davebense Nuclear Power Stanon Unit h I, subenisted Fe. Mas. la misfl tJune 53,1975.Specafic e--as pertaming so the proposed monssorses programas Os, Mas. &$ sagfl

|we be contained in our comuments on Chapter 6. Ss0 , ha. 42 agfl2
Total Desolved and e307 asfl

(2) Tine Applicants do not behave that a study to deserumane.te eatent to whada she Suspended Saints, Man. 500 susfl (intake canal eenyposts a nub population and aus contnbunes to inspengraient luenes
is necessary. As a part of the preopersesonal assuanc monssoring prograse the Section 5.2.5 - Geenacal Fransmes
Apphcants have conducted pessodsc trawes in the antake canal and have found them
not to be goud indacators of Edi populsesons. The traveling water scaens at the rasessaphs 423.12(bM5) and 423.83(f)
int.ks suuctuse wdl be asunita ed for inspegeuseet which is capected to be

. * ---t. It es guc*a=dd* whesher eks f=Jn ; " in the intake canal cue Smitisi plant cisammig solutions and messes etE selber be tsucked off mes for daupuesi
{be anonisosed acceirasely enough so be mecausesfuty conelated with fish impingennent er esmated emmes by appssprim6e meetheds and M"T=8 Amy wanees tseeeed ased

d-rk s-d orig smeet the sinuent lumiessions of this past. This change in aseassment
(3) The Apphcanes have comanassed to ahe comeinised measuroring of bent impacts in was be seeected in to mest osession se the 5.hd Repost. t

Stevenson h I to she proposed Environawatal Tectuucal Specineations for the
r

Deven-Bene Nudsar Power Station Unst A i submutsed to NRC Jiane 13. 1975. Pasussaphs 423.12(bM6) and 423.83(g) '

lhe sosised manuanney besler beowdown cancentraties psesse6ad ist ease d*==*=a, as h
Secties 34 wiB smeet to immesatanas of slus part.

TDE TOLEDO EDISON CohePaNY EGaguss ptAZA 300 ***'ema Avtsa.E T(M00L DeG e3568 i

709S '
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Sution 6.2 - Operataonal Weusorina

De chad ahwusonas, ansapie and sessing shedule shown in Table &2, could be
aw upon he Anat ia-- ,of an NPDES pennit.

Section 6.5 - Pre _ * Pr<g

laces Na I and 2 shat the Sself s--aded be added to the preoperassonal r Mpal
moomssonas pausram wess haplemented in January.1975. Plans are presently besas
dedW to knpleasens Iscas Na 3. *

Me Applicants appsccanas the oppatunety to conunent on Ilds statement which we feel
is a complete seview of he envuousmental factoss annociated wish the Desileses thut
h I psojest

Yours very truly,
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A. EFFLL72XT LNI"ATIONS AND !CNIToftJNG E9UIRD4Elr"'S

1. Nring the period beginning Nov. 23. 1975 sad lasting until pov. 22. 1980
the pemittee is auhot1:e4 to discharge fres outfall(s) serial number (s) 003 (screenwash catch basta

discharge).
facs discharget shall be limited and monitored by the permittee as specified beinwa

_FT*@.*f_C Af *fQ%y ! C, 2,100HARG3 1TMITAT ET MO:8tTORI:IG REQUIREMEQkg/ day (1bs/da3 utner Units (Soecity)
FDA!. LIMITATICI;3 Measurement Saapie

DaJ13 Daily Max 2aj) 3 Daily Max Treauency h
Daily 24-hr. total (Est.Tin-14 / Jay (!cD) - - - .

- = = = bathly GranTotal Suppended Solida
mathly CrabTotal Pesidual Chlorine - - - -

N/A2. t%e pli shall not be less than N/A nor greater than
and shall be monitored 3/A .

3. There shall be no discharg- ef floatial sollds or visible foess in other than trace amounts.
O
Q E"Eb. Semples tszen in cor:pliance with the monitoring requirements specified above shall be takaa 8" *

st the following locations (s)1 at overflow from the screens wash catch basin. y ,.

3
A *

5. Refer to Psit til f or additional reporting requirements. . , **

to

U
w
.
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| FART I
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A. EITJ'DT LIMITATIG:C AND IcnITORING REQUIREC3T3

1. Nrtr.g the period beginning Nov. 23. 1975 and lasting until Nov. 22. 1980.
the permittee in authorised ts discharge trou outfall(s) serial number (s) M2 (am md.

S.sch discharges shall he limited and monitored by the persittee as specified below

C'Tt*."C" C! ARAC"tSCIC DISC *AROE 1,IMITAT M MOX! TORI:iG PI&UIPI E.?*
kg/ day (1bs/ day) Other Unita (Specif )f

FINAL I.DtITATICU3 Matsurement Sample
Daily Ave Daily Max Daily Avr Daily Max Treguency M

4 / day (ICD) . . . .
Daily 2b-br. total (Est.)3T1ov-:

Total Suspended Solids - - - $0 mg/l Weekly Grab

e

2. The pH shall not be less taan 6.0 S.U. 9 0 3.U.nor greater thea
and shall be monitored weekly by grab sample.

3. There shall be no tineharge of floating solids or visible foam la other than trace escar.ts. g ,

%.
E%.

Samples taken to co 3,1 Lance with the monitoring requirementgegecified agve s.aall be taaea a a
at the following loestions(s): at the discharge paint to t aussara ver

7 ,

2

E 1
(;5. a.fer to fart tit for additional reporting requirements.

e
-
e
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PART I

A. EFFt.UE3rf f. IMITATIONS AND !CNITORif0 REqVIPJiMgNTS

Nov. 22. 1 #1. During the period begina.ir 307 23. 1973 mad lasting until 602 (low volume wastee)the permittee is ei.*horised to discharge frre outfall(s) serial Bamber(s).

F wh tischarges shall be limited ami monitored by the permittee sa specified below

I'FUM GARAM**tMIC O!3 & A?0E LTMITA* E! MONITOPI:3G MEjUIEMggy
kg/ day (1bs/ day) other units (Specify)

FIEAI. f.IMITATICES Measurement sample
Daily Avg Daily Me.s Daily Avg gly '(as gueg Ty_

weekly 24-br. total (est.ygov.g3/ day M D) -
- - -

30 mg/l 10C mg/l weekly grab
Total Suspeeded Solide - -

15 mg/l 20 mg/l weekly grab
011/ Grease - -

2. The pH shall not be less than 6.0 S.U. ''
aor greater than

and shall be monitored weekly by grab sample.

3 There shall be no etscharge of floating solids or visible foam in other them trace amounts. o .,

4 Ib. Camples taaen as co p11ance vita the monite tag r men a a ei .pecified above shall be taken
at the followits locations (s): at overflow from se ng b p

3
E ?.

5. Refer to Part III for additional reporting requirements. [,
os e

U
w
.
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e
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PART I

A. EFFIC,rf LIMITATIC3S A3D HCNITCPJ30 REQUIPMERTS

1. Durir.s the period beginning Nov. 23. 1973 and lasting until Nov. 22, 1980
*ns permittae is n'.uhorised to discharge frca outfall(s) serial nuaber(s) 601 (Canitary) i

,

f wh dischars*9 thil be limited and monitored by the permittee as specified belev:

l

U "!u. E *JZdr.T!3 P'T:: gIs& 3773773,3
MONTTORPic REquipEMcc3-

.

kg/ day (1ba/ dad _segg(: 1

utner Units (Specify)
FINAI. LIMITATION 3 Measurement SampleDaily AvA Daily Max Cal 1Y Ave Emi1Y Max Frequency g

II" /d*Y (d - - -
*

- daily 2b-hr. total (est.
30 mg/l k5 mg/l monthly grabBOD * - -

t
- - 30 mg/l h5 mg/l monthly grabTotal Suspended Solida e

- - 200/100 ml koc/100 mi mnthly grabTecal Caliform'*
Color, severity . - - - daily grab

Turbidity. Eeverity - - - - daily grab
Odor. 3.aerity - - - - daily grab
Chlorine. Tctal Sesidual - - - - daily grab

2. The pH shall not be less than 6.0 8.U. nor greater than 9.0 8.U.
and shall be monitored daily by grab sample.

3. There shell be no discharge cf floating solida or visible foam in other than trace amounts, o ,

b* Semples taken la co 11ance with the monitoring requirements specified above shall be takes
m~ iat the folloving locations (s): at discharge point of sewage treatment facility. 7

'

*
E
E *

,

5. Refer to Part !!! for additional reporting requiremects. E** '*'For this compeent in this outfall, the "Laily Average" means the arithmetic mean of analyses of samples coalected
" iin a period of 30 consecutive days. " Daily Maximum" means the arithmetic mean of analyses of semples collected in i

a period of seven consecutive days. U
"**For this cer.ponent in this outfall, the " daily aver 3Ce" means the geometric mean of analyses of samples collected in

a period of 30 consecutive says. "Cally Maximum" means the geometric mean of ana4ses. of samples collected on seven f
consecutive days.
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A. ETF:.LTJT LIMITATION 3 AND tONITORING REqt|IRENDTS*

1. During the period beginning Mov. 23, 1973 and lasting until sov. 22; 1980
the permittee is auhorised to discharce from outfall(s) serial numbe?(s) 60b (Floor Drains)

fe:n itscharges shall be limited and sonitored by the permittee as specified beinwa

E'q33AJ,MgjC, DIsrPAMR LI:ffTAT102 PONTRING REQtiTREME;.TS
kg/ day (lbs/ day) vther Units (Specify)

g gg,3 Meesurement Sample
hily Ava Daily Max Daily Avg Daily %x [gequency M

3flow-H / day (:CD) Daily 24-hr. total (Est.). . . .

15 mg/l to as/1 Weekly Grah011/ grease - -

1
i

2. The pH shall not be less than 6.0 S.U. nor greater than 9 0 S.U.
and shall be monitored weekly by grab sampla

3 There sheJ1 Le no cischarge of floating solids or visible foam in other than trace amounts. o .e
Q Ab. 3amples taxen la emp11ance with the monitorlag requirements specified above shall be takea 3" *

at the following loestions(s):
at a point representative of the flow drain discharge to the 7 e

drai uge ditch. k
o.n
.

5. nefer to cart !!! for additional reporting requirements. -N G
to
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PART I

A. EFF .ttc.:rf :. IMITATIONS A3D )CNITORING REqCRDIENT3

1. During the period beginniac mov. 23, 1975 and lasting until Nov. 22. 1980
the permittae is authorised to discharge from outra11(a) serial number (s) @3 (Deutralised nerate

!a:h 41scharg s shall be lizited and acnitored by the permittee as specified belows

i F.1 D T f.iAPA"TEPf 7Ji DIRF ARCK LIFTTAtt0J3 MONTTORING PIquiPDOSag
; kg/dat(1beldn'yT other units (speetty)

FINAL LIMITATIO3S Measurement SampleDaily Avr Daily Max Daily Ava Daily Mar ggg g
3| Finw-H / day ( CD) . . .

100 mg/l weekly grabTotal Suspended Colids . - 30 mg/l
. Each discharge Eb-br. total (es-

Cil/ Crease - - 15 mg/l 20 mg/l monthly grab

I

2. The pH shall not be less than 6.0 S.U. nor greater than 9.0 S.U.
and shall be monitored each discharge by a grab. sample prior to discharge.

i ). *here shM1 be no discharre of floating solids or visible foam la other than trace a.wunts.
! o .,
| k. Semples takes la cong11ance with the monttoring requirements specified above shall be taken Q E
l a. e

l
at the following locations (s)s at discharge point of hold-up taan. y

*
3
" *

.

' or adattivaal reporting requirements. . ;
5. nefer to cart 11 i

< =
*"

|
*

|
- D
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Parf ! Page 9 of 19 : OEPA Permit Bo* 3 211 'AD
,

3. MONITORIJG A;3D PEPORTING
PARE I

1. Representative Samplina
Pese 10 of 19

Samples and measurements taken as required herela shall be-
MFA Pemit No. B 211 'ADrepresentative of the volume sad nature of the monitored

discharge.
b. " daily maximum" discharge

2. it.portina
1. Weight Basis - the * daily maain m* discharge means the

Monitoring data required by this permit shall be reported on the highest discharge by weight during a4y calendar day.
Ohio EPA report form (EPA. Surv- 1) on the monthly basis. Individual
reports for each month are to be submitted no later than the'15th of 11. Concentration Pasis - the " daily maximum" concentratica

the neat month. Copies of the discharge monitoring repoaat form must means the highest daily concentratico in any calendar

be siened and mailed to the District Office. Ohio EPA indicated below. month.
OM10 E'iVIsl0%CTAT. PFOTEC:'I0tl ACEECT
Northwest District Office b. Test Procedures
1035 Devlac Crowe Drive-

Bowling Green. Chio b3402 Test procedures for the analysis of pollutants shall conform
to regulations published pursuant to section 30k(g) of the Act.

Monitoring results obtained during the previous three monthe under which such proc s .ures may be required.
aball be summarized and reported on a Discharge mnitoring

5. Recording of ResultsBeport Form (EPA Jo, 3320-1), postmarked no later than the
'

26th day of the month following the completed reporting period.
The first quarterl[97oreport shall be submitted for the period

For each measurement or sample taken pursuant to the requiremente
ending Karen 31 of this permit, the permittee shall record the following

information
U. S. Environmental Protection Agency *

The exact place. date. and time of sampling;m.Region V. Perett Branch
230 South Dearborn.13th Floor
Chicago. Illinois 60604 b. The dates the analyses were performed;
312/353-1475 The person (s) wiso performed the analyses 1c.

3. Definitions
1. The analytical techniques or methods used; and

a. " daily average" discharge
The results of all reguireC analyses.es.

1. Weirht Basis - the "aally avera6e" discharge means the
6. Additionel Monitor!nz by Permitteetotal discharge by weight. dur1~ng a calendar month

divided by the nu:sber of days la the month that the
production or cortaercial facility was operating. Where If the giraittee monitors any pollutant at the location (si
less than daily sampling is required by this permit, the designated herein more frequently than required by this
" daily average" discharge anall be determined by the P'NI% * usins approved analytical methods as specified above,
submetion of the measured daily dischar6es by weight the results of sugh monitoring shall be included in the cal-
divided by the ausber of days during the calendar conth culation and reporting of the values required in the Discharge
on which the measurements were made. nitoring Report Tom (EPA W. 3320-1). Such lacreased

frequency shall also to indicated.

11. Concentration Best s - the " daily average" concentratf ora
means the arithcetic averace (weichted by flow value) of i

all the daily determ*9atsons of concentrations made during !
the calender conth. Daily deteminattom of concentration |
maJe using a composite sauple small be the concentration of |
the composite saeple. When trab sa: ples are used, the 1

daily determination of concentration shall be the arithmetic j

average (weighted by flow value) of all the samples collected j
during the calendar month. |

OEPA-NTDES-7 ,
*

i

8-5
1
1
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Page 11of 19

CEPA Permit No. 3 211 'AD
9 ART I

7. itecords Retention
Page 12ef 19

All records and Saformation resulting from the monitoring
activities required by this permit lacludiac all records of OEFA Fermit No. 5 211 'AD
analyses performed and es11tration and mainteanace of tantru-
mentatica and recordla6s from continuous moattoring instruentation
shall be retained for a sintam of three(3) years. These periods 2. No later than 14 calendar days following a date identitled in the above .

will be eatended during the course of any unresolved 11t16ation, schedule of compliance, the permittee sha!! submit a uvitten report as
or when so requested by the Begional Admin 1strator or the OtLio to comp!!ance (except for those dates requiring a written subatttal such
IPA. as reports. plans, etc.) or noncompliance. The repcrt on noncompliance

shall include the reason, an estimated date of compliance and the
C. SQiEDU12 OF COMPLIANCE probability of meeting the next scheduled requirement. Reports should

be submitted et the Ohio EFA. District Of fice. ORE Representative.1. The permittee shall achieve compliance with the effluent limitations Northwest District Office
specified for discharges la accordance with the following schedules 1035 Delvae Grove Drive

Bowling Green. Chio b3kO2

a. Progress report by February 1.1976

b. Progress report by November 1.1976 (ENo or FAar 1)

c. Progress report by July 1.1977

d. Progress report by March 1. 1978
,

e. Attainment of final
limitations by July 1.19T8

CEPA-WIVES.T
s4,

B-6

.

a
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ODA Perzit Ns. 3 211 'AD
Paar II

PAa? 11 Pese 14 of 19

A. MANACiL1;f E;UCC:In
OEPA Permit No. 3 211 'AD

1. Chanc.e le Dischr;e
4. Adverse Impact

All dis:ta ges sethorite41e:via c.41 be cos.:Isterit with the
terms asas conditions of trar. *sr--it The dischsrze of any The permittee shall take all reas:.aable steps to minimize aarpollutant 1Jeatifte$ la this perpat core frequently than or adverse impact to navigable waters resultlag from noncompliancsat a level la escess c,! thar, authord scal; cocatitute a with any effluent Italtations specified la this permit. Sacludingviolation of the permit. AfJ anticipata.' f 1 111ty espaasions. such accelerated or additional aoaltoring as necessary to. determineproductic- lacreases. er prM eng godificet v A .Aich will the nature and impact of the noncomplytag discharge.
result in r.n. di.'ferent, or in cr:sme t ut .tWes of pollutants
must be ' reported by suomission gf a new NNE s;91&cattaa or if 5. Breassinn
such c.sa %es will not v10 Ante t!e Eff1Le:5. lirita*lons specified
la this pe= tit. l'y notice 6? t.:e pe:u1* 1rt: ting patharity of Any diversion from or bypass of facilities necessary to maintalaauch chr.%es. Following auca mics. * t e Is.iat may be maaditted compliance with the terms and conditions of this permit la pyg.to specify and 11nat an;' pollutants sect previously 11mitel. habited, escept (1) to prevent loss of life or severe property

desade, or (11) where escessive stora dralaege or runoff would
2. Nonconpliar.cc Utiricstion"' damage any facilities necessary for compliance with

the affluent 11altations and prohibiticos of this permit. The
"4' ; cup 1, with or vil beIf, fo.- r# reason. tie fe rilh* J"'.8 permittee shall promptly notify the Ohio SPA la writing ofunable ta conoly with any n'a1Ly .manf rum effluent limitatic'n speelfied ecch such diversion cr bypass.

la this permit. L'a's persistee saall prov11e tne fhio DA with the
follow'r.r: Informatica. In wra ttur , withis five ('s days of 6. Removed Substances
becoming aware of such co.edthen

Solids, sludges, filter backwamb, or other pollutants removed
a. A description of the disch.arge sad cause of mence:plisace! and from or resulting from treatment or control of wastewaters shall

be disposed of la a manner auch as to prevent apr pollutant from
b. De peHiJ of r.oncemit nce. beludia< u Au istes an1 such materials from entering may1 able waters.1timesi c . if .not rorre t w tM antici?.ted ''s e the

noe.conpliance is essecad to contary, anit s.s s being 7. Power Failures
taken Lo red' ace, elimiarre and prevent recurrmee of the

nonrce.719"r. died.arre. In order to maintain compliance with the effluent limitations and
prohibitions of this year.it. the permittee shall either:

3. Facilities neration

In accordance with the Schedule of Complia:nce contained laa.
The pe:'.: Lie * e'lall at all t N. rat. Luse f:: twa .~srking order Part 1. provide an alternative power source sufficleat toone opera'r aff aelently av Mr itic Lu . ..a c.a.t s r :ontrol operate the wastewater control fac!1111est
fatt11tte t an rtrte75 !an ' a '.1 N . . vee . u .: ; c =ittee ,o

ace.teve try ;1 a .ce wi t.3 tb' 'er.2 s d a:aal .*c.us of this perr.it. or. if no date for implementotion appears in Part 1

b. Halt reduce or otheavise control production and/or all
dischar6es upon the reduction loss or failure of one.

or mre of the primary sources of power to the wastewater
control fac111stes.

OEPA-NFDES 6
'

R.7
_ _ _ .
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P&EP IIGEPA Permit No. p 211 'AD '

pase16 of 19
- 3. ESP 08SIBIs.171L3'

OEPA Permit No.5 211 'AD
1. Right of Entry

The permittee shall allow authorized repreheatatsves of the * *

Chlo DA and LiiZPA hpos the presentation of credentiales
11. Obtaining this permit by storsprosentatice or failure-

To enter upon the permittee's premises where se effluente. *
source is located or la which any records are required
to be kept under the terms and conditions of this permit 111. A chan6e la any coad141em that requires either a temporars

i or permanent reductioa or elimination of the authorised
discharge.

b. At resonable times to have access to and copy any records
required to be kept under the terna and conditions of this b. The permittee saf at any time apply to the Ohio IPA for

paraiti to laspect any monitoslag equipaeat or monitorias modification of ear part of this pemit. provided that

method required la this pemit; and to semple any discharge application for sudification is received by the Ohio EPA
of pollutants. at least slaty days before the date on which it is desired

that the modification shall become effective'.
2. Transfer of Ownership or Control

5. Toste Pollutants
This yemit cannot be treasterred or assigned mor shall a new
owner or s accessor be authorised to discharge from this facility notwithstanding Part II. B b above. if a tonic effluent stancard or
until the following requirements are met 4 prohibition (including any schedule of compliance specified la such

effluent standard or prohibition) is establiehed under Sectica 30T(s)
1. The geraittee shall notify the succeeding owner or successor of the Act for a toale pollutaat which is present la the discharge

of the saistence of this permit by a letter, a copy of which and such standard or prohibitica is more stringest them any limitatloa.
shall be forwarded to the Ohio FA. for such pollutant la this permit. this permit shall be revised or

modified in accordance with the toaic efflusst standard or prohibition
it. The new owner or successor shall submit a letter to the Ohio

FA stating that he erill cumply with the requirements of the
pemit on this facility and receive confirmation and approval 6. Civil and Criminal Liabilit_v
of the transfer from the Ohio WA-

Eacept as faovided la amb!t coa 18tions on " Bypassing" (Part !!. A-5)
3. Avellability, or steports and " Power failures" (Part II. A-T). nothing in this permit shall be

construed to relieve the puraittee from civil or criminal penalties
Except for data detemloed by the Ohio DA to be entitled confidential
status, all regotta prepared in accordance with the tems of this
permit shall be eve 11eble for public inspestlos at the district 7. Oil and Hazardous Sub teace 1. tab 111ty
offices of the Ohio DA. Effluent data and dsta on quality of
receiving water :. hall not be considered confidential. Kaovingir Nothing in this perutt snail be construed to preclude the lastitution
making any false statement on any such report may result la the of any leg 4 action or relieve the permittee from any respons1D111 ties.
imposition of criminal penalties as provided for in Ohio Revised liabillties, or genalties to which the permittee is or may be subject,
Code Sectnen c111.99. moder Section 311 of the Act.

%. Permit hilfhationgSusrension, or Revocatlon *

After r.othe awl orportunt'ty for a hearing, this permit may be Nothin6 in this twaait shall be construed to preclule the lastituticaa.

sedified, sus. pended. or revoked ja whole or in part during ;te of any legal action 4,r relieve the permittee from any responsibilities,
term for cause saetudtag, but not limited to, the following: liabilities, or 34nalties established pursuant to say applicaolo State

law or regulstten under av.hority preserved by Sectica $10 of the Act.

8-8
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Page 15 of 19
PART II M III

Permit No. S 211 *AD
Pass 17 or 19

-

CEPA Fermit No. B 211 'AD 1. The permittee shall, by January 1. 1976, submit to OCfA for approyst,
geseral plans setting forth prograos

9 Prove m n*p f5

The 16sant.qu r.1 :ld> pe: sis does not convey any property rig! ts.

la either -eal or p2rsort.1 property, or any exclusive priv11. ges,
nor does it a.amnae ary injury to private property or any
lavasion at ,4;au a1 risists, r.ar acy infringement of Federal .
State or l acal laws or regulatloaa. A. To monitor the $spact of the cooling wates intake system to denenstrate

coop 11ance sith Section 316(b) of the IWCA. as amer.ded. Yhe plas
10. Severability should include a one year monitoring progrca to assess fish inpingecent

on intale screens and fish egg and larval acerainoan:,
The provistons of tr.js garnit ere severable, and if any prov. sion
of this pczit, or ti.e espplication of any provision of this permit B To comply with the 96-hour Median Toler'ance Limit (TL't) for total'
to any citeiasetance, in held invalid, the application of such chlorine residual in the nising some as req aired in LP-1. The
provision :.o other circumstances, and the remainder of this permit, plan may include a program for niainising the use of chlorine as
shall not ce effected thereby. well as bloassays using representative fish species expected to be

found in the area of the discharge.
11 Reportin g .f Unauthortsed Dise'wrmee

2. Uncontaninate Runoff.*
Tbs pealt toldw shall withis ene (1) Posr of discovery reps rt
to the Oh! > IPA by calling 61b-299-6336 and the proper Federal No other 4.isenatsua are permitted, other than those stated above and

Autisority nay unauthorised discharge of untreated or partial |y uncontantnated roof and atea drains.
treated se"ege, Industriel wastes or other wastes into the voters
of the ste e or into publicly-owned treatment works, when such

3. Copies of reports submitted to 3.R.C. on Radwaste treatcent discharge
dischstges result from pipeline breaks. equipment malfunctions or shall be submitted to Or.io EPA. Also to be included are Cross beta activity,
failures, g erator errors, sectJents, process interruptions, or strontium 90, al5ha emitter activity la picoeuries/ liter on radweste trestr.ent
power fall ares. The report shall include the remedial steps discharge,
belnd take.a. the nonses and telephone numbers of persons who e, ave
kaonedse of the circumstances surrounding such discharge and the k. Sewage treatsant discharge shall be t ributary to the collection box at such time
ammes and eseg+cre winsters cf persons who are responsible ("r the as the unit is on line. Subsequent discharge to Toussaint River shall be
remedlal s.vps beira taken. Such report shall be confirmed an prohibited.
writing O thin nae voet efter the date of such dia. charge. W: thin
thirty (W days arter a.ur's discharge the permit holder shall 5. 'Ibe discharge frce the rakaste tres'.asnt system shall be bled into the
report to what esteat permanent sensures can be taken to pre'ent collecting box at t;.e lowest practical rate subject to plant operating
recurrence of buch discharge 6 any such sessures proposed to be conditions.
taken shall be submitted to the Ohio LTA for approval within
sixty (60) days of sucn discharge. 6. The mixing zone perireter shall extend 0.4 miles frca the point of discharge.

8-9
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APPENDIX D

This Appendix describes the models and assumptions used to make upper bound estimates of popula-
tion dose for interim assessment of the potential radiological impact from normal operation of
nuclear power stations in the United States.

Dose Definitions

Individual doses from specific radionuclides were estimated using standard internal dosimetric
techniques in accordance with the recomendations of ICRP.1.2.3 All internal dose conversion
calculations have been made using the maximum permissible concentrations listed in ICRP publica-
tions II and VI. Data on breathing rates, organ masses, and other physiological parameters are
those implied by the standard man of ICRP II.

The isotopic concentration levels in the environment used in the dose calculations were
conservatively assumed to be those which would exist during the final year of plant life. A
30-year plant operational lifetime was assumed for calculating buildup of long-lived activity
in the environment. Calculated doses represent a 50-year dose comitment which would be
received by the population during one year of exposure to radioactive releases from the facility
at the levels described; that is, the calculated doses reflect the dose that a person would receive
over fifty years from radioactive materials to which that person was exposed for one year. For
isotopes with a short effective half life, the exposure essentially all occurs in the year of the
intake. For isotopes with a longer effective half life, the dose resulting from intake in any one
year may be spread over a long period. The 50-year dose commitment method computes the dose
associated with any given year's intake, even if that dose is due to a long-lived isotope and is
spread out over the lifetime of the person exposed.

Receiving Water

The liquid effluent population doses previously used by the staff were conservative. For example,
fish were assumed to have come to equilibrium with the radioactivity content of the water in
which they were caught. Thus, the man-rem developed previously has been accepted for this evalua-
tion and incorporated into the sum. In any case, the liquid effluents contribute only small
fractions of the total impact of the station.

Atmospheric Effluents

For a uniform population density the population dose may be written as Popolaten dose = K t P
where Y is the spatially averaged concentration time integral appropriate for ,,opulation of P
individuals.

Atmospheric Effluents Which Deposit (Radiciodine and Particulates)
_

At any point, the concentration time integral, will be related to the grcand concentration w,
and the deposition velocity, V , by

g

V = w/tg

Thus, the population dose can be expressed as

Population dose = K 7 P/V
g

where 7 is the average ground concentration appr_opriate for the population P. In the above i

equation only the average ground concentration, W, is needed. Noting that whatever is released !
_

will eventually settle, we can define the average W over a large arbitrary area as |

7 = Q/A

where Q is the total source released. This gives

Population dose = K Q P/A V
9

|

where P/A is the average population density (people per square meter), Q is the total source
released (curies) V is the deposition velocity (meters per second) and K is the dose conversion
factor (rem per C1-sSc/m3). The above equation was used to determine upper bound population doses
for the generic case.

*
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The doses resulting from grounc plane irradiation of the population were primarily based on the
, Oak Ridge EXREM III Code." Data on certain other isotopes were based on Battelle studies.5
l

Basically, the method used consists of detemining the gamma energy at 100 cm above an assumed
infinite ground plane. Buildup of long-lived activity on the ground from 30 years of continuous
deposition includes ingrowth of da g.ter products. No beta doses from ground plane irradiation
were treated, as vegetation on the ground, clothing, and the travel distance in air all combine
to make this dose contribution very small. In any case, the contribution to the total U.S.
population dose from ground plane radiation is negligible.

'
Food Uptake

For exposure from airborne radioisotopes resulting from food uptake, the population exposure is
determined not by the density of people in the area of the food crop, but by the number of
persons that can be fed by the affected crop. We have considered the exposure associated with
three principal pathways: direct ingestion of affected vegetation; consumption of meat from
animals fed on affected vegetation; consumption of milk from animals fed on affected vegetation.

For our interim estimates, ground deposit' ion was computed as described above. Vegetation densit,

: used was 2,300 grams vegetation per square meter and 440 grams grass per square meter of pasture {
which is typical of average agricultural and pasture land.

Concentrations cf isotopes on the soil assumed buildup of the isotope from continuous deposition
| over the facility lifetime (30 years). Also included was ingrowth of radioactive daughter

prodt.c ts. Isotcpes were assumed to be deposited directly on vegetation as well as deposited on
soil and taken up by plant roots. No loss of radioisotopes from soil by weathering or other
removal mechanisms is includad 50 that the calculated results tend to be conservative.

Concentratinns of isotopes directly deposited on vegetation assumed an ef'ective 13-day weathering
removal half-life from plant leaves in addition to the radiological half-life. Since both soil
deposition and vegetation deposition are treated assuming the full original airborne concentra-

| tion (i.e., deposition of isotopes on the soil was not depleted to accourt for the isotopes
deposited on vegetation before they reach the soil), material weathered from the plants to the
soil has already been accounted for. Thus the doses do not need to be separately treated. Of
the amount directly deposited on vegetation, 30 percent was assumed to be absorbed by the plant.

This results in a computed concentration of radioisotopes in agricultural vegetation in the
affected area. For that portion of the vegetation which is assumed to go directly to human
consumption, a decay time of 7 days was assumed in the transfer of foodstuffs from the field to
ultimate consumption.

In addition to the portion going directly to human consumption, vegetation containing radioisotopes
as computed above is assumed to be fed to meat and milk animals. Cattle were assumed to have
ingested at a rate equivalent to 200 kg " grass"/ day . Assuming a grass dry matter content of 25%,7

the above rate corresponds to 50 kg dry " grass"/ day. This ingestion rate is not to be considered
as the daily mass intake of feed, but the " grass equivalent" intake. The development of this
estimate is outlined below.

To maintain a high productivity, animals are generally offered feeds such as grains and harvested
,tonces, to supplemer.t or to totally replace the pasture intake.7,e,4 The U.S. Dept. of,

Agr b iture9 has estimated that one-fifth of the diet of milk cattle is obtained from pasturing.f

|

This percentage is based on the " energy requirements" of milking animals.

In evaluating the transport of radiciodine (I-131) in the milk pathway, it is generally accepted l

that a pasture intake of 10 kg dry grass / day is applicable."-6 Assuming the energy content of l
various feeds are equivalent to grass, the above statement implies a total daily intake rate of
50 kg dry " grass"/ day or 200 kg wet " grass"/ day. Beef animals were assumed to be subject to the
same feeding practices as milk cattle. ,

I

For the animal feed coming from stored feeds a two-month delay was assumed, which results in
decay of short-lived isotopes. For the portion coming directly from pastureland uptake, no
decay was assumed between deposition and animal uptake.

)
Transfer factors from animal uptake to milk and meat were taken from UCRL-50163. C.Ng et al.M
For population dose estimates, a one-day milk supply delay factor was used, and a seven-day meat

|supply delay factor was used between consumption of vegetation by the animal and ultimate con-|
'

sumption of meat or milk from that animal by persons in the population. This gives a concentra-
tion of radioisotopes in meat and milk from agricultural lands in the affected area.

|
|

|

!

|
!

I
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To convert from concentration of activity in foodstuffs to population dose, we have assumed that
the affected land has an average agricultural productivity equivalent to assuming that the entire
U.S. population was fed from that portion of the land area of the U.S. east of the Mississippi.
With an average diet for an adult of:

Vegetation - 400 g/ day
Meat - 250 g/ day
Milk - 350 g/ day

This results in an average land productivity of:

Vegetation-100kg/ day-milef
65 kg/ day - mileMeat -

2Milk - 90 kg/ day - mile

This compares fairly consegatively with the agrigultural land productivity for the U.S. of about50 kg/ day - mile 2 for milk and 10 kg/ day - mile- for meat.t s

Atmospheric Releases Which Do Not Deposit (Noble Gases, Carbon-14 and Tritium)

Short-lived noble gases were assumed to disperse to the atmosphere without deposition, but radio-
active decay which limit; spread of the gas was explicitly treated. The population dose, assuming
an infinite integration along the plume pathlength, is given by

Population dose = K Q P/AL A

which is the same form as used for particulate deposition, except that the deposition velocity isreplaced by AL, where A is the radioactive decay constant (sec~ ) and L is the height of the
assumed vertical air mixing. An L value of 1,000 meters was used in the calculations.

The long-lived gaseous radioisotopes, krypton-85 and carbon-14, were assumed to be distributed
by dilution in the earth's atmosphere. Both were considered to build up over 30 years of plant
lW. Carbon-14 was assumed to be released in oxide form which maximizes its availability to
tt population via food chains. Other Demical forms such as methane would not be as readily
av.. tlabl e.

The carbon-14 was considered to be completely mixed in the troposphere with no removal mechanisms
operating; i.e., the absorpiton of carbon by the ocean and long-lived biota not strongly coupled
to man were neglected. In actuality, the atmospheric residence time of carbon is about 4-6
yearst6,17 with the ocean being the major sink. The neglect of carbon sinks yields an overestimate
of the steady-state or end of plant life (30 year plant life) atmospheric concentration by a factor
of about six.

Unlike radioactivity ejected into the stratophere and then appearing in the high latitude troposphere
as in weapon testing, the emission of concern here is directly introduced into the mid-latituoes
of the troposphere. Transfer of tropospheric air between the two hemispheres, although inhibited
by wind patterns in the equatorial region, is considered to yield a hemisphere average tropospheric
residence time of about two years with respect to hemispheric mixing.'' This time constant is
quite short with respect to the expected plant life-time and mixing in both hemispheres can be
assumed for end of plant life evaluations.

Doses were calculated assuming all carbon in the body reaches the same equilibrium ratio of
carbon-14 to natural carbon as exists in the air,

j

Tritium

Tritium was assumed to mix uniformly in the world's hydrosphere. The hydrosphere was assumed to
include all the atmospheric water and the upper 70 meters of the oceans. Having determined this
equilibrium concentration of tritium in tne world, doses to man were calculated by assuming all
the hydrogen in the body reaches the same equilibrium ratio of tritium to hydrogen as exists in
the air and water of the environment.

Population Density and Changes - Local Impact

The doses calculated for shine dose from raoioactive materials deposited on the ground and for
short-lived noble gases were based on a population density of 160 persons /sq. mile, characteristic
of the U.S. population east of the Mississippi River. These components of dose would be increased
if the close-in populations, the populations principally exposed exceeded this value substantially.
However, as noted, these components do not significantly affect the total and would be reviewed
on an individual case basis for the Appendix ! cost-benefit analysis.

.
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Local food uptake exposures are not based on population density, but, rather, on agricultural
productivity, and, consequently, are not directly affected by population growth but more by
changes in land use. Similarly, the principal future impact on estimates from liquid effluents
would result if water use patterns in the nearby areas are changed, e.g., if a drinking water

. intake for a large city is constructed near the plant discharge. Such future changes are
difficult to predict.

To assure adequate control of releases, allowing for future changes in water or land ese, the
operating license technical specifications will provide for periodic reassessment of changes in
the land and water use patterns. This will provide a periodic reaste:sment of the adequacy of
facility performance in order to maintain exposures of the public health within the Appendix I
guides.

Conclusions

The main contributions to the population dose to the U.S. is from C-14 and I-131. The generic
estimates are about man-rem / year for C-14 and about 300 man-rem / year for I-131 per curie realeased
per year of the plant operation for 30 years. All other releases and pathways contribute
relatively insignificant portions of the total population dose.

L
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