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SUPNARY AND CONCLUSIONS

This Environmental Statement was prepared by the U. S. Nuclear Regulatory Consnission, Office of
Nuclear Reactor Regulation.

1. This action is administrative.

; 2. The proposed action is the issuance of construction permits to the Public Service Company
~ of Indiana, Inc., Northern Indiana Public Service Company Inc., East Kentucky Power

Cooperative, Inc., and Wabash Valley Power Association. Inc., for the construction of the
Marble Hill Nuclear Generating Station, Units 1 and 2 (MH 1&2), Docket Nos. STN 50-546 and

! STN 50-547.

The MH 182 station, located near the Ohio River in Jefferson County, Indian will

employ two pressurized water reactors to produce up to 3425 megawatts thennal (MWt);
from each unit. Steam turbine generators will use this heat to provide 1130 MWe
of electrical power capacity from each unit. The assessments contained in this statement
were made on the basis of the above power levels from each unit. The exhaust steam will be

i .

'

cooled by mechanical draft cooling towers with make-up water obtained from and dischargedi

to the Ohio River.

3. Summary of environmental impact aG asarse effects:
a. The 987-acre site is predominate-. forest and cropland. Construction-related activities~

on the site would disturb about 260 acres. The portion of this land not to be used,

for the plant facilities, parking lots, roads, etc., will be restored by seedingI

and landscaping. The temporary removal of vegetation will tend to promote erosion.
Increased siltation and turbidity can be expected in local streams during,

construction, but measures will be taken to minimize these effects. (Secs. 4.1,
4.3)

b. A maximum of 69 cfs of cooling water will be withdrawn from the Ohio River of>

which 9 cfs will be returned to the river via pipeline with the dissolved solids'

concentration increased by a factor of about 6. About 60 cfs will be evaporated'

to the atmosphere by the cooling towers. (Sec. 5.2)

;, c. Minor and temporary impacts to the biota of the river and its west bank will result
from construction activities. (Sec. 4.3)

d. The volume of discharge (9 cfs) is very small compared with the river fl;
-(annual mean is about 110,000 cfs) and the thermal effect on the river ecosystem is not
expected to be significant. (Sec. 5.3)

e. Chemical discharges from the plant will be diluted to concentrations below those
which might adversely affect aquatic biota. (Sec. 5.5)'

f. The risk associated with accidental radiation exposure will be very low. (Sec. 7) AA
i

g. Transmission lines (about 115 miles) constructed by the applicant will require about
3475 acres of. land for the corridors; of this about 85 acres will be occupied byi

transmission tower bases. About 1110 acres of forest habitat will be replaced by
! low vegetation and edge habitat. The railroad spur will require about 200 acres

of cropland and about 45 acres of forest; however, about half of this area is in
! a transmission corridor. The 245 acres occupied by the railroad spur will remain
,

cleared for the life of the station. (Sec. 4.1)'

! h. Plant construction will involve some community impacts. Hunting, fishing, and other
i recreational activities on the site will cease. Traffic on local roads will increase

-substantially due to construction and commuting activities. Influx of workers'-
families (2200 peak work force) could cause some housing and school problems,
although most of the work force is expected to commute from the surrounding area.
(Sec. 4.4)

i
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.1. No significant environmental impacts are anticipated from' normal operational releases )

-of radioactive materials. The calculated dose to the estimated ponulation in the year
2000 which will live within a radius of 50 miles from the plant is 10 man-rems / year.
This value is less than the natural fluctuations in the approximately 170,000 : nan-
rems / year dose this population would receive from background radiation. (Sec. 5.4)

.J. ~To assure that construction of the station and auxiliary facilities will not unduly
disturb archeological sites of potential value, the staff has recommended addi-
tional surveying and other precautions. (S$cs. 4.1 and 4.5)

4. Principal alternatives considered:

a. Alternative sites.
b. Alternative energy sources
c. 'Pur @ se of power
'd. Alterliative heat-dissipation methods

e. ' Alternative designs of the station water intake and discharge systems.

5. The following Federal, State, and local agencies were asked to coment on the draft
environmental- statement, which was issued in March 1976:

Advisory Council on Historic Preservation
Department of Agriculture

. Department of Army, Corps of Engineers
* Department of Conenerce

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 Power Comission
Federal' Energy Administration
The Ohio River Basin Comission
Office of the Governor, State of Indiana
Office of the Governor, Stata of Kentucky
Board of Commissioners of Jefferson County
Plan Comission and Board of Zoning Appeals of Jefferson County
Office of the Mayor, City of Madison, Indiana
Trustee, Saluda Township, Indiana

Coments werr eceived from the above and from the following organizations and individuals:

Louisvill' Water Company
Save The i Cley -

. Sassafras Audubon Society
Kentucky A % bon SocietyD Louisville b oup Sierra Club
Rosella Schroc
D. V. Whitesios ,

J. N. Embry
These coments are duplicated in Appendix A and are responded to in Section 11.

6. This Final Environmental Statement was made'available to the public, to the Council on
Environmental Quality, and to other specified agencies in September, 1976.

-
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7. On the basis of the analysis and evaluation set forth in'this statement, after weighing
the environmental, economic, technical, and other benefits of MH 112 against environmental
and other costs and considering available alternatives, it is concluded that the action,

called for under the National Environmental Policy Act of 1969 (NEPA) and 10 CFR 51 is the
issuance of construction permits for the facility subject to the following conditions for

,

the protection of the environment:

a. The applicant shall take the necessary mitigating actions, including those summarized
i in Section 4.5 of this environmental statement, during construction of the station and

associated transmission lines to avoid unnecessary adverse environmental impacts from
construction activities.

b. In addition to the preoperational monitoring program described in Section 6.1 of the
Environmental Report, with amendments, the staff recomendations in Section 6.1 of

I this document shall be followed.

c. The staff requires that the proposed intake structure be redesigned to permit the
unimpeded flow of near-shore water. (Sections 5.3.2. 9.3.2 and 11.5.). The design +

of the travelling screen and debris collector should be adaptable to the incorporation
of a fisa return device, if its installation is justified by the results of monitoring
fish impingement.

d. The applicant shall establish a ccntrol program which shall include written procedures,
and instructions to control all cr.nstruction activities as prescribed herein and shall
provide for periodic management audits to determine the adequacy of implementation of
environmental conditions. The applicant shall maintain sufficient records to furnish
evidence of compliance with all the environmental conditions herein.

e. Before engaging in a construction activity not evaluated by the Commission, the appli-
cant will prepare and record an environmental evaluation of such activity. When the'

evaluation indicates that such activity may result in a significant adverse environ-
mental impact that was not evaluated, or that is significantly greater than that
evaluated in this Environmental Statement, the applicant shall provide a written
evaluation of such activities and obtain prior approval of the Director of Nucleari

Reactor Regulation for the activities.

f. If unexpected harmful effects or evidence of irreversible damage are detected during
facility construction, the applicant shall provide to the staff an acceptable analysis
of the problem and a plan of action to eliminate or significantly reduce the harmful
effects or damage.

g. Within 30 days of the issuance of this statement, the applicant shall submit a plan to
mitigate the impacts of increased vehicular traffic during construction for the staff's
review and evaluation. (Section4.4.2.1)

n

a
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FOREWORD I

l
This Environmental Statement was prepared by the Divisio.' of Site Safety and Environmental Analy--
sis. Office of Nuclear Reactor Regulation, U.S. Nuclear Regulatory Commission (the staff), in
accordance with the Counission's regulation 10 CFR Part 51, which implements the requirements of

,

the National Environmental Policy Act of 1969 (NEPA).

The NEPA states, among other things, that the Federal Government has the continuing responsi- I

bility to use all practicable means, consistent with other essential considerations of national
policy, to improve and to coordinate Federal plans, functions, programs, and resources to the
end that the Nation may:

Fulfill the responsibilities of each generation as trustee of the environment for-

succeeding generations.

Ensure for all Americans safe, healthful, productive, and esthetically and cul-
'

-

turally pleasing surroundings.

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

Preserve important historic, cultural, and natural aspects of our nattenal herit--

age, and maintain, wherever possible, an environment that supports diversity and
variety of individual choice.

Achieve a balance between population and resource use that will permit high-

standards of living and a wide sharing of life's amenities.

Enhance the quality v 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 the NEPA calls for the preparation of a detailed statement on:

(1) The environmental impact of the proposed action.

(11) Any adverse environmental effects that cannot be avoided should the proposal be
implemented.

(iii) Alternatives to the proposed action.

(iv) The relationship between local short-term uses of mar,'s environment and the
maintenance and enhancement of long-term productivity.

(v) Any irreversible and irretrievable commitments of resources that would be involved
in the proposed action should it be implemented.

An environmental report accompanies each application for a construction permit or a full-oower
operating license for a nuclear power generating station. A public announcement of the avail-
ability of the report is made. Any comments on the report by interested persons are considered
by the staff. In conducting the required NEPA review, the staff meets with the applicant to
discuss items of information in the environmental report, to seek new information from the
applicant that might be needed for ar. adequate assessment, and generally to ensure that the
staff has a thorough understanding of the proposed project. In addition, the staff seeks infor-
mation 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 intemts. 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 considerations specified in Section 102(2)(C) of the NEPA and
10 CFR 51.

1
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This evaluation leads to the publication of a draf.t environmental statement, prepared by the
Office of Nuclear kuctor Regulation, which is then circulated to Federal, State, and local
governmental agencies for comment. A sununary notice is published in the Federal Register of the
availability of the' applicant's environmental report and the draft environmental statement.
Interested persons are :lso invited to comment on the draft statement.

After receipt and consideration of comments on the Draft Statement, the staff prepares a Final
Environmental Statement, which includes: a discussion of concerns raised by the comments; a
benefit-cost analysis, which considers the environmental costs of the plant and the alternatives
available for reducing or avoiding them, and balances the adverse effects against the environ-
rental, economic, technical, and other benefits of the plant; and a conclusion as to whether the
action called for, with respect to environmental issues, is the issuance of the proposed pennit,
with. appropriate conditioning to protect environmental values, or its denial. This Final Environ-
mental Statement and the Safety Evaluation Report prepared by the staff are submitted to the
Atomic Safety and Licensing Board for its consideration in reaching a decision on the application.

Single copies of this statement may be obtained as indicated on the inside front cover.

Dr. S. Stanley Kirslis is the NRC Environmental Project Manager for this project. Should there
be questions regarding the ccntent of this statement, Dr. Kirslis may be contacted at the following
address or at 301/443-6980.

Division of Site Safety and Environmental Analysis
Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Washington, D.C. 20555

C

.
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1. INTRODUCTION
.

1.1 THE PROPOSED PROJECT

Pursuant to the Atomic Energy Act of 1964, as amended, and the Comission's regulations in
Title 10, Code of Federal Regulations, an application was filed by the Public Service Company of
Indiana, Inc. for construction permits for two pressurized light-water nuclear reactors designated
as the tiarble Hill Nuclear Generating Station Units 1 and 2 (Docket Nos. STN 50-546 and STN 50-
547), each of which is designed to operate at about 3425 thermal megawatts (MWt) with a gross
electrical output of about 1192 megawatts (MWe). PSI will retain 65% of the capacity of the
station, 20% of the capacity is committed to ownership by Northern Indiana Public Service Company
(NIPSCO), and the remaining capacity will be owned by East Kentucky Power Cooperatives, Inc. (8%) ~
and Wabash Valley Power Association (7%). These four utilities are hereinafter referred to as

,the applicant, or PSI. The proposed facilities are to be located on the applicant's site in
Saluda Township, Jefferson County, Indiana. The site is about 11 miles (18 km) south-southwest
of ?*:dison Indiana, and on the Ohio River. The excess heat will be dissipated by means of
n,echanical-draft cooling towers, with initial fill and makeup water obtained from the river.

Title 10. Part 51 of the Code of Federal Regulations (10 CFR 51) requires that the Director.
' Nuclear Reactor Regulation, or his designees, analyze the environmental report that accompanies
each application and prepare a detailed statement of environmental considerations. It is within
this framework that this Environmental Statement related to the construction of the Marble Hill
'4uclear Generating Station has been prepared by the staff of the U. S. Nuclear Regulatory Com-
mission (HRC).

The major documents used to prepare this Statement were the applicant's Preliminary Safety
Analysis Report (PSAR),* Environmental Report (ER),** and changes thereto, issued for the liarble
Hill Generating Station. -Independent calculations and sources of information were also used as
a basis for the assessment of the environmental impact. In addition, some of the information
was gained from site visits by the staff to the Harble Hill site and surrounding areas in August
1975 and from meetings with State and local officials in September and October 1975.

As part of its safety evaluation leading to the issuance of construction permits and operatino
licenses, the Commission makes a detailed evaluation of the applicant's plans and facilities for
minimizing and controlling the release of radioactive materials under both normal conditions and
potential accident conditions, including the effects of natural phenomena on the facility.
Inasmuch as these aspects are considered fully in other documents, only the salient features that

#. bear directly on the anticipated environmental effects are repeated in this Environmental Statement.

Copies of this Environmental Statement and of the applicant's Environmental Report (ER) are*

available for public inspection at the Comission's Pubite Document Room,1717 H Street NW,
Washington, D. C., and at the fladison-Jefferson County Library, Hadison, Indiana. ,

I

*"The Public Service Company of Indiana, Inc., tiarble 11111 Nuclear Generating Station, Units 1
and 2, Preliminary Safety Analysis Report," Vols.1-7 and amendments, Docket Nos. STN 50-546 '
and STN 50-547 September 1975. (Hereinafter this will be cited as the PSAR, with specific
section number, page number, etc.)

- **"The Public Service Company of Indiana, Inc., flarble Hill Nuclear Generating Station, Units 1
and 2. Environmental Report," as amended, Vols.1-4, with supplements, Docket Nos. STN 50-546
and STN 50-547,~ September 1975. (Hereinafter this will be cited as the ER, with specific sec-
tion number, page number, etc.)

i
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. l.2 STATUS OF.THE PROJECT

Based on starting construction about July 1976, the applicant planned for Unit I to canmence
operation in January 1982, and Unit 2 in January 1984 The applicant has requested a Limited
Work Authorization to permit certain non-safety-related activities to be initiated prior to the

- issuance of full Construction Permits (Letter of June 25, 1976 from J. Coughlin of PSI to
,

Mr. B. C. Rusche of NRC).

1.3 STATUS OF REVIEWS AND APPROVALS

The applicant has provided a status listing of environmentally related permits, approvals,
licenses, etc., required from Federal, regional, State, and local agencies in connection with the
proposed project (ER, Table 12.0-1). The staff has reviewed that listing and has consulted with
some of the appropriate agencies, and has found no significant environmental. impacts of concern
to the reviewing agencies.
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2. THE SITE AND ENVIRONS

2.1 STATION LOCATION

The proposed nuclear power station is to be located on a 987 acre (400-hectare) site near the 1

Ohio River in Saluda Township, in the southeastern corner of Jefferson County in the State of
Indiana. The site is approximately 11 miles (18km) south-southwest of tiadison, Indiana, 31
miles (50km) north-northeast of Louisville, and 62 miles (100km) southwest of Cincinnati (see
Figure 2.1). The coordinates for the reactor units of the proposed power station are 39' 36' 0"d
latitude and 85* 26' 53"W longitude (ER, p. 2.1-1). The site contains portions of Section 17,
18,19, and 20 Township 2 North, Range 10 East of the 2nd Principal fleridian.

Most of the station structures are to be located on a flat upland area bounded on the east by the
valley of the Ohio River and on the north and west by the valley of Little Saluda Creek. The
relief from the upland to the valley bottoms varies from about 150 feet (45m) on the west to about
300 feet (90m) on the east (see Figure 2.2). The area within 2200 feet (670m) of Units 1 and 2
will be maintained as an exclusion zone. No public roads or public railroads will traverse the
exclusion area.

2.2 REGIONAL POPULATION AND LAND USE

2.2.1 Regional Population

Table. 2.1 summarizes the applicant's population estimate for 1974 and projections for the
: censual years from 1900 to 2020. In 1974, the total estimated population residing within five

miles (Okm) of the Marble 11111 Station was 2,350; by the year 2020, the population in this area
will increase to 3,527 persons (See Figure 2.3). Population density averages 30 people per
square mile (12/km ), indicating a sparse pattern of development. Within the five-mile radius2

of the station site are several small communities (less than 500 people): Bethlehem, 4.5 miles
south-southwest of the site; Paynesville, 3 miles west-northwest; Saluda, 4.5 miles northwest;
and Ulse's Landing, 3.7 miles southeast of the site. With the exception of Wise's Landing, Ky.,
these connunitie', are located in Indiana. Additional information on population can be found in
Sections 2.1 and 2.2 of the ER.

Population estimates and projections for the 0- to 50-mile (0-80km) zone are presented in Figure
2.4. In 1970, the total number of people was 1,242,651; population in this zone is expected to
increase 51% to 1,878,313 by the year 2020. Particular attention dould-be called to the south-
west and south-southwest sectors between 30 and 40 miles (48 and 65(m) from the station site;

(See Figure 2.4). Here the population is quite large, reflecting the presence of Louisville,
Kentucky (31 miles SSW) which had a 1970 population of 361,470. Table 2.2-1 in the ER lists
the populations of all cities and unincorporated areas of over 1,000 people that are located
within 50 miler (80km) of the site. Af ter Louisville, the next largest concentrations are in
new Albany, Indiana (populat an 38,400; 29 miles SW) and Pleasure Ridge Park, Kentucky (population
28,600; 38 miles SW). The Cincinnati Standard fietropolitan Statistical Area (SMSA), which is 12
miles beyond the 50-mile radius, had a 1975 estimated population of 1.545,000.

-Overall, population density within the 50-mile radius was 158 people per square mile (61/km ),2

According to projections supplied by the applicant, this density is expected to increase to an
average of 239 people per square mile by 2020. The most d' sely populated area in 1970 is the
ring between 30 and 40 miles from the site w.th a density of 252 persons per square mile. Pro-
jections by other sources were essentially similar (Table 8.13).

2.2.2 Land Use ,

Within 10 miles of the station site approximately 71% of the land was in farm use in 1969. Of
this amount, 55%, or 348,100 acres, was devoted to crop production (ER, Tables 2.2-5 and 2.2-6).

- Most cropland was planted in soybeans, corn and hay, and the most connen livestock were cattle,
hogs'and chickens (ER, Tables 2.2-8 thru 2.2-11). This area also contains some forested land
that is being used for timber production. f.Ithough the area in Kentucky is more heavily wooded
than the Indiana-sectors, the latter have prufited more from their forest resources (ER, Table
2.2-7). In 1974, a livestock survey was made of 193 farns vithin a five-mile (8km) radius of
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TABLE 2.1

PROJECTED POPULATION AROUND THE MARBLE HILL STATION

Year

Radius,
fliles 1970* 1980 1990 2000 2010 2020

0-1 72 72 79 87 95 109

0-5 2350 2420 2644 2908 3139 3527

0-10 18609 21060 23312 25643 28225 31075

0-50 1242651 1387206 1504394 1619089 1743426 1878313

SOURCE: ER FIGURES 2.2-1, 2.2-2, AND 2.2-4

* POPULATION DATA WITHIN FIVE-MILE RADIUS BASED ON A 1974 SURVEY.

the station site. Beef cattle, hogs and chickens were the most numerous kinds of livestock in
this area of Jefferson County (ER, p. 2.2-9). The location of dairy cows and goats within the
five-mile zone is presented in Table 2.2-21A and Figure 2.2-8 of the ER.

The station site itself will comprise 987 acres (400 hectares), which were used 'or cropland,
pasture, woodland, and residences in 1974 (ER p. 2.2-9). Table 2.2 below sumarizes the useson the site.

TABLE 2.2

LAND USE OF THE f1ARBLE HILL STATION: 1974

USE ACRES PERCENT

FOREST 545.7 55.3

Hardwood 528.5 96.8Ripartan 13.1 2.4
Pine 4.1 0.8

AGRICULTURAL 415.8 42.1

Corn 155.5 37.4
Soybeans 67.7 16.3
Wheat 13.8 3.3
Pasture 82.0 19.7Fallow 96.8 23.3

RESIDENTIAL 8.0 0.8

MISCELLANEOUS 17.9 M
Ponds 1.4 7.8
Cecetery 0.4 2.2

. Ecotone 16.1 90.0

TOTAL 987.4 100.0

, SOURCE: ER, Tables 2.2-20 and 2.2-21.
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Other significant land uses within 10 miles of the station include public and private facilities.
Eighteen public and private schools with a 1973-1974 total enrollment of 7,850 were located in the
general area of the site (See ER, Table 2.2-2). Hanover College, a private institution with a
student body of 1.fd20 and a faculty of 78 is located 7.8 miles from the site. Hospitals in the
area include King's Daughter's located in Madison, and itadison State Hospital, a 1,100 bed
institution affering long-term psychiatric care. Clifty Falls State Park is one of the principal
recreation facilities in the area. The park contains 1,357 acres and is located 10.7 miles
north-northeast of the site in fladison. In addition to these institutions, there are 12 churches
and 21 cemeteries within five miles of the site (ER, p. 2.2-3).

Six prir.ary State and Federal highways serve Jefferson County, providing access to neighboring
counties and metropolitan areas in Kentucky and Indiana as shown in Figures 2.1-3, 9.2-8 and
9.2-10 of the ER.1

Rail freight service in Jefferson County is provided by the Penn Central on its Columbus bra :ch
which terminates in Madison, and by the Baltimore and Ohio Railroad which has a terminal in
Deputy.2

Cargo shipments hb barge on the Ohio River play a significant but declining role in regional
transportatian. fladison is served by three barge lines which tie up their vessels at either of
the two coal silos or at the cargo dock in the city.3 There is also a large docking facility
at Jeffersonville, about 26 miles from the proposer' site.

Regularly scheduled air carrier service is availaf .a to the residents of the region at the major
airports in Louisville, Cincinnati, and Indianan is. The liadison Airport, located four miles
west of Madison and the only public airport in .1e county, provides service for small craft.''

2.3 WATER USE

2.3.1 Surface Water

The water resources of the Ohio River Valley include both ground and surface supplies. The Ohio
River, the primary surface stream in the region, provides an abundant water supply as well as a
major transportation route for comercial and recreational navigation. The average river flow
measured at the site is about 112,000 cfs (2800 m /sec). In the portion of the Ohio River main3

stem from the confluence of the Kentucky River to the mouth of the Ohio at Cairo, Illinois, tnere
are 86 central water supply systems serving a population of about 1,100,000.1 The average daily *

water use of these combined systems is 21011gd (7.9 x 105 m3/d).1 The Oldham County Water Dis-
Leict 1,12.2 miles (19 km) downstream, is potentially the closest water user for domestic purposes.
It has a surface water intake on the Ohio River, but normally buys its water from the Louisville
Water Company. Oldham County Water District 3 uses groundwater from an aquifer charged by the
Ohio River. The closest surface water intake system (for fulltime domestic use) from the Ohio
River belongs to the Louisville Uater Company, 30.5 miles (49 kilometers) downstream of the
station. This system utilizes approximately 125,000,000 gal / day. (See Appendix page A-37.)
Additionally, there are 63 Mgd (2.4 x 105 m3/d) withdrawn for industrial usesl and 3800 Mgd (1.4 =
107 m3/d) withdrawn as cooling water for power plants.2 Thus, total water use along this reach of
the Ohio River is about 4070 Mgd (1.5 x 107 m3d). It should be noted that not all of the water/

withdrawn is consumptively used; a large portion is returned as treated or untreated discharge.
Future projections of water use in this stretch of the Ohio River indicate that by the year 2020
total water use will increase to about 4600 Hgd (1.7 x 107 m /d).1 This would be 45% of the3

minimum daily low flow. Withdrawals of water for municipal, industrial, and agricultural uses
from the McAlpine Pool total about 2400 cfs (68 m3/sec) of which 2200 cfs (61 m3/ sec) are used
for once-through cooling at the Clifty Creek power plant. The staff makes the conservative
assumption, baseo on the estimated water balance (see Sec. 2.5.1), that the consumptive loss of
water in the McAlpine Pool is about 10% of withdrawals. Thus about 240 cfs (6.8 m3/sec) are
assumed to be lost and about 2160 cfs (61.2 m /sec) are returned.3

There is little recreational use of the Ohio River near the site; some boating, fishing, and
sightseeing occur, but there is very little hunting or swimming. There are some game fish in
the river, but they are comparatively rare. The other stream adjacent to the site, Little
Saluda Creek, provides good habitat for deer, smaller mamals, and quail; thus, hunting is the
primary recreational activity along this water course. The fishing is poor because of inter-
mittent flow and lack of game fish. The largest lake in Jefferson County is Hardy Lake, a State
impoundment about 15 miles away, near the far western boundary of the county. The lake covers
740 acres (300 hectares), and 1300 acres (530 hectares) of surrounding land are being developed
for recreation; swimming, boating, camping, and fishing facilities are already available.

_ _ _ _ _ _ ,
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2.3.2 Groundwater

The area surrounding the site relies heavily on the abundant ground water resources, in particular
the permeable glaciofluvial aquifer along the Ohio River. Within 10 miles (16 km) of the site, i

there are six municipal water supply centers utilizing groundwater. Table 2.1 lists these centers |
and their average and maximum daily use. Maximum daily municipal groundwater use in this area,

3excluding local domestic or rural wells, is about 12 Hgd (4.5 = 10'' m /d). )

2.4 GEOLOGY AND SEISHICITY
!

The geology and seismicity of the proposed site will be discussed very briefly. A detailed dis-
cussion and evaluation of the geological features will be included in the staff's Safety Evaluation
Report.

2.4.1 Geology

2.4.1.1 Physiography

The proposed site is divided into three physiographic areas: the upland, the river bluff, and
the Ohio River Valley bottom. The upland is bounded on the east by the valley of the Ohio River
and on the north and west by the valley of Little Saluda Creek. The upland is essentially flat
with local relief up to 40 feet (12 m). From the upland to the valley bottom, the relief varies
from about 150 feet (45 m) on the west to 300 feet (90 m) on the east. The Ohio River Valley

bottom is nearly) flat and ranges in width from 200 feet (60 m) at the southern site boundary to1000 feet (300 m are Little Saluda Creek joins the Ohio River. The valley bottom slopes toward
the river from an elevation of 460 feet (140 m) to about 420 feet.

2.4.1.2 Stratigraphy

At the Marble Hill site glacial deposits overlie the sedimentary bedrock of Silurian age dolomites,
limestones and shales. The station will be founded upon the Salomonie Dolomite formation which
ranges in thickness from 29 to 78 feet (8.8 to 24 m). The base of the containnent structure will
lie 75 feet below ground level near the top of the Saluda Dolomite formation. ~

.

2.4.1.3 Soils

The predominant soils (see Fig. 2.5) on and adjacent to the proposed s n are loess (windblown
silts) on the upland and bluff areas, and alluvial-glaciofluvial depos. ;s on the valley bottoms.
Seven major soil types were identified (ER Supp.1). The Avonburg series (Symbol 572 on Fig. 2.5)
occur on the nearly level portions of the uplands, and are developed in poorly drained loess that
overlies glacial till. The Rossmoyne series (Symbol 573 oa Fig. 2.5) occur on the nearly ley,el
to gently sloping portions of the upland, and are developed in moderately well drained loess over
glacial till. The Grayford series (Symbol 594 on Fig. 2.5) occur on the nearly level to moerately
steep portions of the upland, are developed in a thin mantle of well drained loess ever glacial ,

till, and exhibit poor to good stability characteristics. The Crider so ies (Symbol 844 on 1

Fig. 2.5) are found on the nearly level to strongly sloping portions of the uplands, are developed
in well drained loess that overlies material weathered from limestone bedrock, and exhibit poor
to fair stability characteristics. The Fainnount series (Symbol 9636 on Fig. 2.5) occur on the
strongly sloping to very steep portions of the uplands, ere developed in well drained interbedded

,
,

' limestone and soft calcareous shale, and may exhibit possible slope stability problems. The i

Wilbur series (Symbol 73 on Fig. 2.5) are developed in nearly level alluvial deposits along
streams and rivers, are moderately well drained, and exhibit poor stability characteristics. The
Huntington series (Symbol 54 on Fig. 2.5) consist of deep, well drained, nearly level floodplain
soils developed in recent Ohio River alluvium with fair stability characteristics and a suscepti-
bility to flooding. |

| The soils along the proposed transmission routes can be identified in only a very general manner
from data obtained from the U. S. Soil Conservation Service.

I

Soil types encountered along the proposed Rush Line (see Sec. 3.7) include the Avonburg, Ross-
moyne Fairmount, and Grayford series found on the site, as well as the Uakeland-Stendal-Haymond-
Bartle series (somewhat poorly drained silty soils found on alluvial deposits along the lcrger
streams), the Fincastle-Ragsdale-Brockston series (poorly drained loess founded on glacial till
on the uplands), and the Hiani-Russell-Fincastle series ( somewhat poorly drained loamy loess
founded on glacial till on sloping terrain).
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Table'2.3. Municipal Wells in the Regional Area

..

Population Number Average Average Daily Maximum Daily'

Pumping Center Served of Wells Depth (ft) Use (Mgd) Urs (Mgd)

Indiana:
Charlestown 5,700 2 78 1.10 1.40 i

Hancver College 1,700 3 65 0.30 0.43
(in Hanover).

. Madison 11,600 6 114 2.50 3.70

East'Well Field 2 98 1.10 1.80

West Well Field- 2 108 1.40 1.90

Madison State 2 137 b b
Hospital

Washington. Township 1.125 3 63 0.13 0.17
Water Corporation
(inNewWashington)

Kentucky:
,

Milton 450 2 a a 0.20

Trimble County 453 2 a 0.12 0.24
Water District No.1

-(inBedford)

; From ER, Table 2.2-29.
aNot available.
bSeparate water supply.

Soil types encountered along the proposed Columbus Line (see Sec. 3.7) include the Avonburg,
# Rossmoyne, and Wakeland-Stendal-Haymond-Bartle series previously mentioned. Other series are

Genesee-Shoals-Eel (moderately well-drained loamy soils founded on alluvial deposits near stream
,

beds). Fox-Nineveh-Ockley (well-drained loamy soils on outwash sand and gravel), Martinsville-
Whitaker (moderately well-drained loamy soils on outwash or lake-deposited sand and silt found
along the hillsides), and Princeton-Ayrshire-Bloomfield (well-drained to somewhat poorly drained
loamy loess located on hillsides and .plands).

! Soil types encountered along the proposed 345-kV Loop (see Sec. 3.7) include the Avonburg and
Rossmoyne series.

12.4.2' Seismicity-

. The site-lies in an area classified as Zone 2 on a Seismic Rick Map of the contenninous United
States. Zone 2 is described as one of moderate anticipated damage, corresponding to Modified
Mercalli(MM)intensityVII. This is the intensity level at which damage may be widespread, but
is considerable only in poorly built or badly designed structures.

Most of the seismic activity in Indiana has occurred in the southwestern part of the State.
Events that occurred in several surrounding states have been felt also.

2.5 HYDROLOGY-

. The station will be located on a moderately undulating upland about 350 feet (105 m) above and
about 0.5 mile (0.8.km) west of the Ohio River at River Kile (RM) 570 (miles downstream of
Pittsburgh). -This stretch of river, designated *0hio River Main Stem-louisville," is within the
upper reach of the storage and navigation pool between McAlpine Dam (RM 607) and Markland. Dam

-(RM 532).
.
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2.5.1 Surface Water

Surface drainage features in the site vicinity include: the Ohio F...er Big Saluda Creek,
Little Saluda Creek, Squaw Creek, Corn Creek, Hollow Knob Creek, Camp Creek, and Little Camp
Creek.

The major surface water stream in the region is the Ohio River as shown in Figure 2.6. The main
stem of the river drops 429 feet (131 m) across its 981-mik (1580-km) length and drains an area
of about 204.000 square miles (528,000 km ). It flows generally in a southwesterly direction but2

in some short reaches turns to all points from south to north. Its valley is rather narrow
compared to its drainage area, probably as the result of glacial influences. Within the valley
and imediately along the river, alluvial deposits of varying widths occur; scme of these have
thicknesses of over 100 feet (30 m).5 In the site vicinity, the river is about 2200 feet (670 m)
wide and is flanked by steep banks on the west ar.d a wide floodplain on the east. Normal water
depths at the site reach a maximum of 24 feet (7.3 m) at the normal pool elevation (420 ft or
130 m MSL). The water level is higher than 420 ft MSL at least 90% of the time. The average
discharge of the river at its mouth is 258,000 cfs (7310 m3/sec).5

Stream gaging station records for the two dams above and below the site indicate river discharge
rates as follows: (1) the maximum and minimum recorded flows at the Markland gage (RM 531.5) are
465,000 and 10,500 cfs (13,200 and 300 m3/sec), respectively; and (2) the maximum, minimum, and
average recorded flows at the Louisville gage (RM 607.3) are 1.100,000; 2100; and 113,000 cfs
(31,000; 59; and 3200 m /sec), respectively. The minimum flow recorded at Louisville predates3

completion of the lock-and-dam system, thus the more recently recorded low-flow data at the
3Markland gage (10,500 cfs or 300 m /sec) is considered as the minimum regulated flow affecting

the site vicinity, because it is lower than the calculated 7-day 10-year low flow (14,200 cfs or
3402 m /sec).

Inasmuch as the proposed plant will draw its cooling water from the McAlpine Pool of the Ohio
River, a study of the water balance for this pool will be discussed. This pool is taken to be
the body of water between the Markland a.id McAlpine Dams. The data given in Table 2.4 are
estimates of inflow and outflow for this pool. From this table we find that the small ungaged

2streams and areas of direct river drainage account for about 316 square miles (818 km ) of
3

I drainage area and contribute about 150 cfs (4.2 m /sec) to the pool. The table also shows that
the estimated values for inflow and outflow are in good agreement, suggesting relatively little
ce sumptive loss from the pool.

Table 2.4. Estimated Flows into and out of the McAlpine Pool
(averaged for last four years of record 1971-1974)a

Gaging Station Drainage Area Flow Rate Fl'ow
or Stream Name (sqmi) (cfs) Direction

Markland Dam 83,170 126,675 in

Kentucky River 6,970 10.967 in

Eagic Creek 437 811 in

Indian-Kentuck Creek 28 28 in

Harrods Creek 24 45 in

Beargrass Creek (south fork) 17 27 in

Beargrass Creek (middle fork) 19 34 in

Silver Creek 189 209 in

-McAlpine Dam 91,170 138,650 out

Sources: " Water Resources Data for Indiana." USGS Documents: 1971 through 1974. " Water Re-
sources Data for Kentucky," USGS Documents: 1971 through 1974.

aThe last four years of r^ cord were used in this comparison because these are the only data avail-
able for the Markland Dam gage.

__



_ - . - - . .-____ _ _ ___ _ _. _ . _. __ . -

. _ _ . . _ _ _

; muuw~.x.a.u _ _ 1,. _. n. net . - - ~ - =!=gpypJ
l

-!

l.
i

'| .. ... ....... ,.. ..<..
... . . . . . . . . . .O HIO co. . ... .I.

- =tec~e .

'j
|

. ***""
.

neonoseG.e.tl. n
.

,

, ..........
' i

'|--'
PENNSYLVANIA. I N DI A N A .

!

I L Li NOIS ! | / "

; t-*
. . + . . - . . ' '

|| / h. i
../ . ,0 , I

v.-9 ! |. . ~ .
. . . . ~ . . - g WEST VIRGINIA '

' ' " " ' ,. -

#
MARBLE - ' * * " ' . . . . . . .-( **""*** -" } 'r , ,,%| .

.
a ; W ,,,, .;,, .Ti.. , !HILL " " ' * " " ' ' b* i*--

.. .u. % ~.SITE * .....=.=Iy.a- ,

. ~ ... + mig;.. .e .- .

......3.. N ..; , t
-

.... . . j g j\f
p .< i.~o.h, d ' ** \

~
ff .I'" ! !; -

4 j. . .

,,
. f. ; 1.- '

..,% " . 1%
.

' ;
l i i>"

. . . . > . KENTUCKY t' t. 't

%+1 |!if ' .
c#

| } I i
6 s5; ,

-, , . . - . , r + ij ; .

ct;us at.no a .

; ;e
c. o is

t
{ =

.es ** Ff mNEiiEE a

w150$tPPf A
|
1

i

|1,

_ *! ; d h I'
'

$ $ 9 3 ? Ei !--r -, .

i h h k E .It <. d M
-

* u ? " '',-*: O l.2A
* *

g os i _ ! _ ce a _ L*
o* I C"* ,.,s n. .

_
*n

qc = ;= y -z-
jj (,3 'i; i i e

, . e

c. .t
i MILES ABOVE MOUTH

Fig. 2. . The Ohio River. From " Ohio River Basin Comprehensive Survey, Appendix M," U. S. Ang Engineer Division,
Ohio River, Corps of Enaineers, Dececber 1967.

i.

__._._ - - _ _ - _ _ _ _ _ _ _ . . _ _ _ _ _ _ . - _ ________i



= .

2-13-

2.5.2 Groundwa ter

Discussion of groundwater hydrology is limited to the area west of the Ohio River in the site
region. This is appropriate because the river essentially forms a hydraulic boundary between the
Indiana and Kentucky groundwater systems.

The most productive (up to 3.3 cfs or 0.1 m /sec) aquifer in the site re , ion is the alluvial- |
3

glaciofluvial deposit along the Ohio River. Other aquifers in the reglun include: sand and
gravel lenses in glacial deposits, Louisville Limestone, the Brassfield Limestone and alluvial-
glaclofluvial deposits in local stream valleys. Within 10 ailes (16 km) of the site, groundwater
is utilized as the primary (96% to 100%) water supply. Generally, domestic wells are developed
at depths between 80 feet and 140 feet (about 25 m and 40 z.'. Most municipal supplies in the
site vicinity draw water from the alluvial-glectofluvial aquifer along the Ohio River. The
station 9111 draw water needed for construction and potable uses from the same alluvial-

3glaclofluvial aquifer at the rate of about 1.3 cfs (0.04 m /sec). This aquifer is charged by
the Ohio River. Therefore, withdrawals by the Station will not affect other groundwater users.

2.5.3 Water Quality

2.5.3.1 Surface Water

Waters of the Ohio River are classified as moderately hard to hard depending on the season of the
Hardness values (as CACO ) range from 80 mg/l to 275 mg/1.5 Water temperatures andyear. 3

chemical analyses of Ohio River water are shown in Tables 2.5, 2.6 and 2.7. It should be noted
here that the water quality parameters presented are generally averages or single analyses and
that variation can be expected from year to year and season to season. Runoff entering the

3McAlpine Pool (about 12,200 cfs or 345 m /sec) accounts for 10% of the pool's total inflow, and
its generally higher water quality compared to the incoming Ohio River water tends to upgrade
water quality in the pool.

2.5.3.2 Groundwater
|

Water from the glaciofluvial aquifer is generally hard (150-600 mg/.1 and has a high hon content
(up to 3.5 mg/1). The general chemical characteristics of water withdrawn from this auifer are
listed in Table 2.8 and analyses of a groundwater sample taken near the site are listed in
Table 2.9.

llore detailed information about the chemistry and physical charactEistics of the surface and
groundwater in the site vicinity is presented in the ER, Section 2.5 and PSAR, Section 2.4.

2.6 METEOROLOGY

2.6.1 Region &l' Cl imatology

The climate of the Marble Hill site, located above the Ohio River about 30 miles northeast of
Louisville, can be described as continental. The site lies along the principal paths of cyclonic
and anti .yclonic pressure systems tracking east and northeast through the area during the winter |

and spring. The contrasting air masses alternating over the area can produce frequent large
fluctuations in temperatures, l

2.6.2 Local Heteorology

Information from the Climatic Atlas.e and data collected at Louisville,9 Cincinnati 10,11 (about
60 miles northeast of the site), fladison 2 (about ten miles fdE of the site), and onsite have been1

used to assess the meteorological characteristics of the site.

Mean monthly temperatures may be expected to range from about 33'F in January to about 77'F in
July.e-11 Record maximum and minimum temperatures in the area have been 108'F and -20*F at
fladison and 107'F and -20*F at Louisville.9 12

Annual average precipitation is about 44 inches at Itadison and 43 inches at Louisville.9,11 Pre-
cipitation is well-distributed throughout the year, with the maximum monthly average occurring in
March and the minimum monthly average occurring in October.8,9,12 The maximum 24-hour rainfall
reported at Louisville was 6.87 inches in fiarch 1964. Annual average snowfall in the area

- -_
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Table 2.5. Monthly Average Temperature Data of the Ohio River at Louisville
(*F) |

1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973

Jan 37.5 41.6 39.8 38.0 34.4 34.9 36.3 40.0 42.6 40.8

Feb 40.4 38.9 37.6 41.2 37.5 39.9 39.3 40.0 39.5 40.0

Mar 50.9 44.9 42.0 45.9 46.8 43.4 43.5 44.2 43.9 44.9 49.0

Apr 52.1 58.8 57.5 52.8 52.3 61.6 59.0 56.3 53.6 53.7 54.1 54.0

May 72.3 67.5 70.5 68.9 63.8 64.1 65.1 65.2 70.2 61.9 64.3 60.1

Jun 79.3 77.8 79.0 77.5 76.0 75.7 73.0 76.2 78.5 74.6 73.0 73.1

Jul 79.9 82.5 82.4 81.0 85.0 80.9 81.7 82.8 82.0 80.8 73.5 79.4

Aug 83.3 82.0 81.0 82.2 79.4 82.9 81.3 83.1 78.6 80.0 80.2

Sep 76.? 78.3 77.7 75.9 76.9 73.9 76.9 77.1 80.5 76.5 77.2 79.0

Oct 68.3 71.4 64.6 65.3 63.1 64.1 67.9 67.0 68.0 71.2 65.6 71.0
i

Nov 59.2 59.9 57.0 55.8 51.5 49.4 55.2 52.8 53.5 59.7 51.9 55.7

Dec 42.7 44.5 45.1 42.0 41.8 41.1 40.3 45.4 48.0 43.0 44.3

Adapted from the ER Table 2.5-10.

TABLE 2.6. Trace Metal Analysis Results From Two Marble Hill
Sampling Stations on the Ohio River During 1974

(All Values as 99/ liter)

STATION A-1

Total Hex.a
a a

Zn Cu Fe Cd Pb Cr Cr H3 Mn As

March 19 10.9 7.1 116.0 <0.5 <3.0 1.0 <0.7 0.3 10.5 NA

June 20 13.5 2.0 16.7 <0.5 <3.0 0.8 <0.7 0.4 8.9 1.5

September 26 7.0 3.0 380.0 81.0 20.0 10.0 <10.0 0.4 29.0 1.8

December 18 10.4 7.4 17.5 0.2 3.2 0.5 0.5 0.3 8.3 NA

STATION A-4

March 19 12.5 2.6 133.0 <0.5 <3.0 0.8 <0.7 0.3 10.3 NA

June 20 16.1 2.6 20.8 <0.5 <3.0 0.8 <0.7 0.3 7.0 1.0

September 26 3.0 4.0 350.0 56.0 10.0 10.0 <10.0 <0.1 39.0 <0.5

December 18 10.7 M 19.7 0.2 2.6 0.6 0.5 0.4 8.3 NA

Overall Average 10.5 4.6 132.0 17.0 6.0 3.0 3.0 0.3 10.0 1.0

NA - Not Available.
" Oetection limits vary due to water quality differences.

Source: ER. Table 2.7.5.



- _ _ _ _ _ . . . _ - ._ ._ ._ _ _

Table 2. 7. Chemical Data from Marble Hill Sampling Station A-3 on the Ohio River, .
March 1974 to February 1975

(mg/l except as noted)

Alk. Chlorides
Percent as Cond. as Orthp Totalb ba b

(umho)b siO Cl 50g P0gDDate DO Saturation BOD COD pH CACO 3 2 P0gb TOC

19 Mar 10.8 92 4.85 < 0.1 7.24 52.0 197 6.8 23.0 47.0 0.53 0.84 9

19 Apr 10.3 96 c 27.5 7.44 57.0 233 7.1 26.2 71.0 0.54 0.72 6

22 May 7.3 79 0.90- 19.7 7.33 48.0 252 5.3 34.0 68.4 0.51 0.73 27

20 Jun 7.2 83 3.35 36.6 7.41 64.0 220 4.7 36.1 57.2 0.52 0.78 10

25 Jul 6.1 75 2.65 < 1.0 7.80 64.0 281 6.2 37.8 71.2 0.53 0.83 10

29 Aug 5.5 68 1.55 7.6 7.33 70.8 318 2.1 58.2 67.2 0.51 0.88 21

26 Sep 6.9 78 2.05 20.2 7.24 68.0 307 7.2 40.0 95.0 0.51 0.78 13

23 Oct 8.6 84 1.60 0.2 7.48 75.0 351 4.3 44.5 115.6 0.63 1.02 13 ro

*
20 Nov 9.6 86 2.85 3.3 7.60 87.6 295 4.0 56.5 134.0 0.64 0.92 24

18 Dec 12.5 95 3.90 22.0 7.59 65.0 236 2.9 33.0 46.8 0.52 1.00 18

22 Jan 13.1 97 4.10 14.0 7.51 64.0 226 6.0 31.0 48.8 0.47 -0.67 20

27 Feb 11.4 89 4.20 38.0 7.55 56.0 232 1.3 32.0 45.2 0.48 1.42 24

SEE FOOTNOTES AT END OF TABLE.

_ - - _ _ _ _ -- -. _ _ - - - - - - . _ _ _
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Table 2.7. Continued

NH and Total%

NH3 as Susp.b Dis. NO3 Phenols Hexane Chlor- Chlorine
Solids Solids as N Ca Mg Na K (99/1) MBAS Sol, amines DemandDate. NH3

19 Mar 0.12 196 -110 0.64 25.8 7.5 7.5 1.8 < 1.0 < 0.025 7.0 < 0.01 4.90

19 Apr 0.34 121 210 2.90 35.6 9.6 10.5 1.9 12.0 < 0.025 5.2 < 0.01 4.52

22 May 0.19 -45 138 0.60 29.7 9.0 12.0 2.1 4.0 < 0.025 < 1.0 < 0.01 3.16

20 Jun- 0.40 9 157 1.63 31.5 9.0 12.0 1.5 4.0 < 0.025 11.3 < 0.01 7.00

25 Jul 0.60 26 332 2.39 94.5 10.4 13.6 1.9 3000 < 0.025 41.9 < 0.01 1.50

29 Aug 0.66 44 320. 9.47 38.3 10.5 21.7 2.1 < 1.0 < 0.025 ' 3.2 < 0.01 - 5.28-

26 Sep c 12 272 1.45 34.0 10.7 18.9 3.2 < 1.0 < 0.025 7.7 < 0.01 1.50

23 Oct 0.45 7 360 2.02 40.0 12.1 21.6 3.3 2.0 < 0.025 6.8 < 0.01 2.85

"
20 Nov 0.74 31 420 1.86 54.8 13.6 30.8 9.7 16.0 < 0.025 70.0 < 0.01 2.78

18 Dec 0.22 174 209 0.88 37.3 9.1 12.4 4.3 < 1.0 < 0.025 12.2 < 0.01 1.70

22 Jan 0.20 108 226 0.92 33.9 9.1 12.7 4.0 12.0 < 0.025 85.0 < 0.01 1.20

27 Feb 0.16 618 198 1.07 35.3 8.8 11.5 3.8 10.0 0.025 4.0 < 0.01 3.70

From the ER, Supp. 1, pp. 30-31 and Table 2.7-2.
aDetection limits vary due to water-quality differences.
bAverage of two determinations.
cNot available.

_ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - _ _ _ _ _ _ . . . _ - - _ _ _ _ _ _ _ - _ - _ _ _ _ _ _ ._ _ _ _ _ _ _ a
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Table 2.6. General Hydrologic and Chemical Characteristics of the Alluvial-Glaciofluvial Aquifer
(Numerical ranges represent typical values and do not include unusually high cr low values)

Yields of Depths Total
High-Capacity Well to Dissolved

Thickness Wells Depths Water Hardness Sulfate Chloride _ Iron SolidsSource (ft) (gpm) (ft) (ft) (mg/1) (mg/l) (mg/1) (mg/l) (mg/l)
Glacial and alluvial sand and 0-120 100-1500 40-120 5-50 150-600 5-50 5-30 0.2-3.5 200-900gravel in the Ohio River Valley

Adapted from " Ohio River Basin Comprehensive Survey, Appendix E." U. S. Geological Survey, Water Resources Div., Mid-Continent Area,
(Undated) Table 11.

aTable 2.9. Water Quality Analyses of the Alluvial-Glaoofluvial
Aquifer at the Marble Hill Site, Well Number 36

(ppm except as noted)

:
pH 7.26 Ca 101.0 C

Cond, umho 480 Mg 30.5
4

NO3 as N 0.40 Na 3.2

S0 36.4 Hardness 378.2%

as CACO 3

Cl 18.0
Dissolved 450

Alkalinity 326 solids
as CACO 3

Fe 0.1

Adapted from the ER, Table 2.5-18.
aWate. samples were collected on 10 December 1974 and analyzed in
the onsite monitorino procram.
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varies from about 13 inches at Louisville to about 2A inches at Cincinnati.e-11 ' The maximum 24-
hour snowfall reported at Louisville was 15 inches in December 1917.9 |

At Louisville, heavy fog (visibility 1/4 mile or less) occurs about nine days annually, and
| humidity averages abot.t 68 percent.9 Annual average humidity at the 199-foot level of the onsite

- tower for the perio<' January through December 1974 was about 70 percent (ER, Sec. 2.6).

The station is situated about 350 feet above the Ohio River, about one-half mile from the river.
Figures 2.7 and 2.9 indicate the onsite wind roses for the 33-foot and 199-foot levels, respec-
tively..for the period January through December 1974. Figure 2.8 indicates the 33-foot level
wind rose from a satellite meteorological tower located along the river for the same period. The
predominant wind directions at the 33-foot level of the onsite tower are from the SSW (13.7%) and
from the southwest (12.1%), with calms occurring 2% of the time. Winds from the SSW are also
predominant at the 199-foot level of the onsite tower, occurring about 14% of the time. Data-

from the satellite tower reflect the expected bimodal river valley airflow, with winds from the
south and southeast occurring a total of almost 23% of the time, and winds from the north and
northwest occurring a total of about 15% of the time.

,

2.6.3 Severe Weather,

Because of the location of the site with respect to principal storm tracks and contrasting air
; masses alternating over the area, severe weather is not uncommon.

Thunderstorms can be expected to occur 45 to 50 days each year, with about 60% of these days, ,

occurring from May through August.e-11 i'

In the period 1955-1967,12 occurrences of hail greater than 3/4 inch in diameter and 32 occur-
rences of winds greater than 50 knots were reported in the one-degree latitude-longitude square,

,

.
containing the site.13 The " fastest mile" wind speed reported at Louisville was 68 mph in May '

'
) 1915.9 Also in the period 1955-1967, 17 tornadoes were reported in the one-degree latitude-

longitude square containing the site 33 giving a mean annual frequency of The computed!-

recurrence interval for a tornado at the plant site is about 900 years.ti.1.3.# A tornado passed
northwest of the site during the mahr tornado outbreak of April 3-4, 1974. The maximum wind
speed associated with this tornado was estimated by Fujitals to be between 207 and 260 mph.

4

' ice storms accompanied by strong winds are not uncomon, and the applicant has presented infor-
mation that an ice storm depositing almost three inches of ice can be accompanied by wind speeds |* about30 mph (ER,Sec.2.6).

In the period 1936-1970, there were about 36 atmospheric stagnation cases totalling about 170
days reported in the site area.16 August has the highest frequency of atmospheric stagnation

!.
cases.

|

2.6.4 Dispersion
|

; PSI has submitted one full year (January through December 1974) of onsite joint frequency dis-
tributions of wind speed and direction at the 33-foot level of the 199-foot tower by atmospheric
stability (defined by the vertical temperature gradient between 33 feet and 199 feet) in accor- |?

dance with the recommendations of Regulatory Guide 1.23. Data recovery was 83%. The staff has
; used these data to provide relative concentration (x/Q) and deposition (D/Q) values for the site.

,

A " Straight-Line Trajectory Model," as described in Draft Regulatory Guide 1.00, was used in jevaluating atmospheric- transport and dispersion characteristics. Partial elevated releases were .

considered when the exit velocities and building configurations met the criteria established in l
Draft Regulatory Guide l DD, An estimate of maximum increase in calculated relative concentra-

| tion and deposition due to recirculation of airflow, not considered in the straight-line trajec-
tory model, was included in the calculations.

. Because of th 83% data recovery for the first year of onsite data, the staff will use data from |

| the second year (January through December 1975) of onsite monitoring to confinn estimates of |
atmospheric transport and diffusion.

|
|

'2.7 ECOLOGY

2.7.1 -Terrestrial-

- . ... . . _ _ _ _- _ . -
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2.7.1.1 Vegetation

The basic vegetational features of the site are depicted in Figure 2.10. The central portion of
the site was cropland, pasture, and fallow field (420 acres or 170 hectares in all) until 1975,
when most farming ceased. -It is that area upon which most of the station will be built. There
is a small area of upland pine forest (4 acres or 1.7 hectares) (stated by the applicant to be
unique in the region) and upland grassland (21 acres or 8.5 hectares) dominated by tinothy, tall
fescue, and Kentucky bluegrass.

The applicant's terrestrial sainplin
ecotone (18 acres or 7.3 hectares) g program indicated (see ER, Sec. 6.1.4.3) that there is anthat is abandoned pasture, and was formerly cultivated field.
(The applicant uses " ecotone" in the sense of a habitat that is undergoing a rapid change in
species compcsition and that lies adjacent to another habitat.) It is now in an early succes-
sfonal stage with ground cover mainly of Kentucky bluegrass and with some trees dominated by
black locust,

1

The river floodplain (11 acres or 4.6 hectares) is fallow agricultural land now dominated by red
clover, yellow sweet ;1over, and plain plantain. Of trees bordering the Ohio River, silver maple
is the most abundant, followed by sycamore, American elm, and cottonwood; however, black locust, .
honey locust, and yellow poplar are also found. This indicates the area is a second bottom.17

_

where less-water-tolerant trees can establish themselves because of infrequent flooding,
i

| The remainder of the site (530 acres or 215 hectares) is hardwood forest. The upland woods is a
[ lowland-depressional-forest typets dominated by sassafras and yellow poplar. The east-facing

slope is dominated by sugar maple,' chinquapin oak, and white ash, and is best characterized as ai

mixed woods.ta

None of the plants sampled by the applicant at the Harble Hill site is listed as an endangered
species (ER, Table 2.7-117).

2.7.1.2 Animals

Invertebrates,

The invertebrates identified in the applicant's sampling are listed in Appendix B (Tables B.1
throughB.P), t

!

Arnphibiens and Reptiles
,

Lists of amphibians and reptiles known or thought to occur in the areas of liarble Hill or the4

transmission lines are given in Appendix B (Tables B.10 and B.ll).i

.

Birds

i It has been estimated that nearly 300 species of birds could inhabit the site area (see Table B.12
'

of Appendix B). One hundred and ten species were identified on the plant site environs during
: field observations by the applicant during flarch. April, flay, June, September, and December,1974
i- (ER, Table 2.7-124). This species composition is considered to be characteristic of southeastern

Indiana. A total of 132 species have been identified as breeding birds of southeastern Indiana.19,20
Table 2.10 lists these birds according to habitat preference. ' Some or all of these birds may breed
on the site itself.

The Marble Hill area is not part of any heavily traveled waterfowl migration corridor, although
the site does lie within the corridor used by 3000-5000 Canada geese in the fall.21 Ten species-
of waterfowl are known to breed in the area of the site (see Table 2.8). The waterfront of the
tiarble Hill site has about 2.2 miles (3.5 km) of suitable wood duck breeding habitat, and it is
likely that one to two broods are raised annually in this region. Other species that breed in
the area and are frequently hunted i- lude the mallard, black duck, and blue-winged teal.,

'

Three species of upland gamebirds occurring on the site are bobwhite quail, American woodcock,
and mourning dove. The average annual harvest of bobwhite quail from 1940 to 1957 in Jefferson;- County was 16 quail per hunter.22 Over 50% of the site is good bobwhite habitat. Although
woodcocks are not hunted as heavily as quall in the flidwest, hunting pressure has been increasing
steadily; the U. S. Department of the Interior has estimated that the woodcock harvest in-the
U. S. increased by 50% from 1967.-1972.23 The average number of woodcock wings (an index oft-

!

L
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Table 2.10. Breeding Birds of Southeastern Indiana.
aDenoting Principal Habitats

Species Riparianb Forestc Opend Edge (Ecotone)e

Pied-billed grebe X

Great blue heron X

Green heron X

Black-crowned night heronf X

Yellow-crowned night heron X

Least bittern X

American bittern X

Mallard X

Black duck' X

Blue-winged teal X

Wood duck X X

Hooded merganser X

Turkey vulture X X X

Black vulture X X X

Sharp-shinned hawk X X X

f X X XCooper's hawk
Red-tailed hawk X X X

Red-shouldered hawkf X X X

Broad-winged hawk X X X

' Marsh hawkf X X X

American kestrel f X X

Bobwhite quail X X

Ring-necked pheasant X X

King rail X

Virginia rail X

Sora X

Coninon gallinule X

American coot X

Killdeer X X

American woodcock X X

Upland plover X X

Spotted sandpiper X X

Rock dove X X

Mourning dove X X

Yellow-billed cuckoof X X

Black-billed cuckoo X X

Barn owl f X X

Screech owl X X X

Great horned owl X X

Barred owl X

Long-eared owl X X

Chuck-will's widow X X

Whip-poor-will X X
ICommon nighthawk X

Chimney swift X X

Ruby-throated hummingbird X

Belted kingfisher X

Common flicker X X X

Pileated woodpecker X

Red-bellied woodpecker X

SEE FOOTNOTES AT END OF TABLE.
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Table 2,10. (Continued)

Species Ripartanb' Forestc Opend Edge (Ecotone)e
'

. Red-headedwoodpycker' X X |

Hairy woodpecker X
Downy woodpecker X4

Eastern kingbird X X
Great crested flycatcher X X

Eastern phoebe X X

Acadian flycatcher X

Willow flycatcher (Traill.'s) X' X
Least flycatcher X

-Eastern wood pewee X

! Horned lark X

Bank swallow X X i

Rough-winged swallow X j
Barn swallow X,

Cliff swallow X4

Purple martinf X X
Blue jay X

Common crow- X X=

Carolina chickadee X

Tufted titmouse X

j White-breasted nuthatch X

House wren X .

Bewick's.wrenf '

i'
Carolina wren X

X

; Long-billed marsh wren X

r
; Short-billed marsh wren X

Mockingbird X
Gray catbird X

Brown thrasher X
American robin X X X4

1

~ Wood thrush X

Eastern bluebird X X

Blue-gray gnatcatcher X

Cedar waxwing X
f' Loggerhead shrike X

Starling X X
White-eyed vireo X

Yellow-throated vireo X

Red-eyed vireo X i

!Warbling vireo X

! Black-and-white warbler X
| Prothonotary warbler X

Worm-eating warbler X

Blue-winged warbler X>

Parula warbler 'X
i
'

Yellow warblerf X X X

Cerulean warbler X 'X;'

-Yellow-throated warbler X

Pine warbler X

Prairie warbler -X

Ovenbird. - X'
.

Louisiana waterthrush .X*

Kentucky warbler X X

Comon yellowthroat X X

: Yellow-breasted chat X

SEE FOOTNOTES AT END OF TABLE.

. . . . _ _ _ _ - _ _ _ , ~. - . - - . . _ - _ ,,
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Table 2.10. (Continued) j

d Edge (Ecotone)eb Forestc OpenSpecies Riparian

Hooded warbler X X

American redstart X

House sparrow X X

Bobolink X

Eastern meadowlark X

Red-winged blackbird X X

Orchard oriole X X

Northern oriole X X

Connon grackle X X

Brown-headed cowbird X X

Scarlet tanager X

Sunrier tanager X

Cardinal X X j

Rose-breasted grosbeak X l

Indigo bunting X

Dickcissel X X

American goldfinch X X

Rufous-sided towhee X

Savannah sparrow X

Grasshopper sparrowf X

Henslow's sparrowf X

Lark sparrow X X

Bachman's sparrowf X X

Chipping sparrow X ,

Field sparrow X X |

Swamp sparrow X X

Song sparrow X X

aSpecies listed in more than one habitat category may be found in either, or
require a combination of those habitats,

bAlong streams, lakes, or rivers; similar to the riparian woods and floodplain
habitat on the Marble Hill site.

CMixed forest similar to the upland woods and east # acing slope on the site.
dFields and meadows similar to the upland grassland on the site.
' Low, shrubby-type vegetation similar to the ecotone area of the site, or area
along the edge of a right-of-way.
IOn the National Audubon Society's " Blue List" (species considered by some auth-
orties to be suffering abnonnal population declines).

1

1

l

I
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success) mailed in by Indiana hunters during this period was seven per year per hunter. The
ecotone and floodplain habitat along Little Saluda Creek and the Ohio River are suitable woodcock
habitat. Unlike the bobwhite and woodcock, the mourning dove cannot be hunted legally in Indiana;
however, it is hunted in Kentucky and surrounding states. Indiana has one of the highest popula-
tions of breeding mourning coves in the U. S. Over half of the site represents good mourning '(dove habitat.

The most comon raptors observed on the Marble Hill site during the breeding season were the
American kestrel, turkey vulture, red-tailed hawk, broad-winged hawk, screech owl, and sharp-
shinned hawk (ER, p. 2.7-51). The kestrel frequented the west and south boundary areas while the
vulture, red-tail, and broad-wing hawks hunted the entire site. The screech owls prefer wooded
slopes and upland savannahs; the sharp-shinned hawk was observed over the east slope and flood-
plain. The great horned owl and barred owl are also likely residents of the site. The red-
shouldered hawk and the marsh hawk also have been observed on the site. The populaticn of these
hawks has declined considerably in Ohio and Michigan since the pesticide era began.25

Several non-gamebird species considered by various authoritiests,24 tn be rare or uncommon have
been observed on the Marble Hill site. At least one pair of pileateJ Woodpeckers was observed
frequently on the wooded slopes above the Ohio River. Although the Marble Hill site is within
the sharp-shinned hawk's breeding range,19 Monroe 2" describes the species as being very rare in
summer near Louisville, Kentucky, with no breeding record. Uncommon species of warblers breeding
on the site include the blue-winged warbler, prairie warbler, hooded warbler, Louisiana water-
thrush, prothonotary warbler, and the black and white warbler. All of these warblers were found
in the ecotone, floodplain, riparian woods, and/or east-slope woods along the north and east
boundaries of the site; the black and white warbler was also found in the upland woods.

Mamals

The mamals sampled by the applicant or considered by the staff on the basis of distribution maps
as likely to occur at Marble Hill or in the transmission-line areas are listed in Appendix B
(Table B.13); a number of interest to hunters and trappers are discussed below.

I The white-tailed deer is the largest game animal in the area. It has a home range of about one
mile (1.6 km). It is a browser that eats twigs and shrubs in forest areas and grass, soybeans,
and corn in famed areas. The deer's favored habitat is edge environment of the type prevalent
on the Marble Hill site.

The eastern cottontail rabbit is Indiana's number-one game animal. It feeds on a wide range of
plants including apple, willow, dogwood, hickory, sumac, clovers, corn, and soybeans. It lives
in heavy brush, strips of forest with open areas nearby, and weed patches, so the Marble Hill
site furnishes good habitat. Population densities are generally in the range 0.25 to 3 per acre
(0.6 to 8 per hectare).

The gray squirrel and fox squirrel do not interbreed, and may exclude each other. Both live in
,

trees and feed on nuts and fruits, but the fox squirrel may also feed on birds' eggs. Of the |
1.3 million squirrels bagged by hunters in Indiana each autumn, only 300,000 grays are taken, in
part because they are more difficult to hunt.26 The red squirrel is also found in the area but
is generally considered to be toa small to be a worthwhile game animal.

Muskrats live along or in rivers, streams, drainage ditches, marshes, lakes, and ponds. They are
normally vegetarians eating mainly cattails; however, they will eat fish, frogs, and other musk-
rats. A quarter-million pelts are taken by trappers in Indiana each winter; most mink are taken
in conjunction with trapping efforts for muskrat.

About 170,000 racc w are taken annually in Indiana. The raccoon is omnivorous, dens up in
hollow trees, rock crevices, or ground burrows, and is seldom found in densities greater than one
per acre (about 2 per hectare).

| Fur bearers hunted cr trapped to a lesser extent, or for ccntrol purposes, are foxes, woodchuck,
| coyote, beaver, and opossum.

Protected Species

27Five species of animals on the current Federal list of endangered, threatened, or status-
undetermined species could exist on the Marble Hill site or along the transmission and railroad
rights-of-way.
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The Indiana bat (A90 tis sodaZis) is listed as endangered.27 Large groups of this bat hibernate l
in caves during the winter; sevaral thousand use the Uyandotte Caves about 50 miles (80 km) '

southwest of the site.29 Although there are no caves on the site itself, there are several caves j
within one mile (1.6 km) of the proposed transmission corridors. Durin .

the bats leave the caves and the females form small (20-30 individuals)g the spring and suergroups, called nursery
colonies, to raise their young, generally under the loose bark of trees. The Indiana bat is best

,

classified as crepuscular (feeds at dusk and dawn) in activity and forages totally on insects, 1

usually in the crowns of tall trees near small streams. The riparian-woods habitat along the
north side of the site could contain one or more nurseey colonies. Although none were caught ;
during the 24 hours of mist-net sampling on the site Indiana bats have been recorded frequently

|in Jefferson County and other counties of southeastern Indiana. Bec<use of the bat's very restricted
habitat requirements and its similarity in appearance to the little brown bat, an expert would be
required to detemine if the bat does indeed inhabit the site. However, there is no critical
habitat on the site nor in the proposed transmission corridors, because the critical habitat is
in caves (See Sectica 4.3.1.1).

Both the southern bald eagle (Haliasetus ZeucocephaZus Zeucocephalus) and the peregrine falcon
(Falco peregrinum anatum) are listed as endangered species.27 The peregrine falcon, which is
presently being reintroduced in several areas of New England, is strictly a transient of this
area and is quite rare. Although southern bald eagles do not breed in southeastern Indiana,
juveniles frequently winter along large rivers such as the Mississippi and Ohio, j

The osprey (Pandion haZiaatus) and the eastern pigeon hawk (Falco coZmrbadus ocZumbaMus) are ;

listed as staNs-undetermined species 27 which indicates they could be endangered or threatened i

but that not enough is known to determine their proper status. The osprey is a transient in
southeastern Indiana and one or more ospreys were observed on the site during the ecological
survey and listed as a " species repeatedly observed and assumed to be a resident or migrant
consistently using the site" (ER, Table 2.7-240). The pigeon hawk is also a transient of this ,

area and is very rare. )
1

On the basis of published lharature,78,29 there are four species of mamals on the Indiana list
of rare or endangered mamals that may inhabit the fiarble Hill site or the transmission and ,

railroad rights-of-way. They include the Indiana bat, the big-eared bat (F'ecotus rafinesquii), |the badger (Taxidea ca::ae), and the bobcat (Lynx rufus).

The big-eared bat is found in the forested regions of the southern U. S., including southern
Indiana. In the summer, nursery colonies are most frequently found in badly dilapidated build-
ings; males are generally solitary and can be found in hollow trees, in crevices behind loose
bark, and in buildings. During the ninter, the bats generally hibernate in caves or similar
shelters. The big-eared bat emerges late in the evening to feed on insects caught in flight.

Badgers live in open country, such as grass lands and open prairies;30 they may dig out burrows
of ground squirrels or woodchucks, or dig their own burrows to live in. Badgers are active at
night, and occasionally during daylight hours, feeding mainly on ground squirrels, woodchucks,
and meadow mice. No badgers were found on the site during the applicant's field studies.

The bobcat frequents wooded areas along rivers and streams, especially timbered bluffs and
slopes.30 Broken country with open areas provides ideal foraging ground for the bobcat, because
mice, rabbits, squirrels, birds, and insects abound there. A bobcat den may be located under a
log, within a fallen or standing hollow tree, under a rocky overhang, or sometimes in a dense
thicket. Bobcat tracks and scat were found on the site during the ecological studies. The staff
considers the site to be excellent habitat for bobcat because of the forested areas on the site
and in its vicinity.

2.7.2 Aquatic

2.7.2.1 Aquatic Habitats

Construction and operation of the proposed Marble Hill Station will affect the fauna and flora of
the Ohio River, Little Saluda Creek, and 51 offsite streams crossed by proposed new transmission
lines and railroad spur. - Since the completion of the lock and dam system in 1929, the Ohio River
has been changed from a lotic (fast-moving water) to a lentic (slow-moving water) ecosystem
through a series of impoundments or pools. The proposed station will be located at River Mile
(RM) 570 of the ficAlpine Pool, which extends from Markland Dam at RM 532 to McAlpine Dam at
RM 607. Because of their reduced ficw and impounded nature, these pools are similar to reser-
voirs and contain aquatic biota typical of this type of lentic ecosystem. The Ohio River will be
the source of makeup water and receiver of discharge water for the Marble Hill Station.

>

f
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Little Saluda Creek is a small intemittent tributary to the Ohio River. It lies in the northern
portion of the site and receives drainage from much of the site. It has several riffle and pool
areas with fauna and flora more typical of lotic ecosystems. *

The 51 offsite streams (see Table 2.11) are quite variable in their characteristics with some I
being intermittent (Harberts Creek and Brush Creek) and others having a constant flow (Muscatatuck |River and Vernon Fork).31 These 51 streams are located to the west, north and northwest of the l
site (see Sec. 3.7, Fig. 3.10) and will be crossed by the proposed transmission lines and railroad
spur for the tiarble flill Station. The aquatic biota within these 51 streams should be typical of
lotic ecosystems.

|

2.7.2.2 Aquatic Biota

The data on aquatic biota giving species and/or species groups present and their relative abun-
dances limit the staff to a qualitative identification of the dominant comunities and important
species in the Ohio River and Little Saluda Creek, including those species most likely to be
impacted by the proposed station. Data on fish standing crops and relative abundances in the
offsite streams crossed by the proposed new transrission lines were not supplied (ER, Supp.1,
pp. 46-47) so that impacts of construction and maintenance of these lines on aquatic biota may
not be quantitatively assessed. However, in view of the small aquatic impacts expected in both
the onsite and offsite cases, the staff considered that sufficient information was available to
assess impacts or to set conditions to protect the biota. (See Section 4.3.2, 5.3.3.6 and 5.5.5)

Phytoplankton

The applicant identified 269 species of phytoplankton (ER, Table 2.7-29) from fiarch 1974 through
February 1975, including many identified in previous studies on the Ohio River near the statioa
site.32.35 In the Ohio River, phytoplankton is comprised predominantly of diatoms with CyclateIIa
spp. (September), Nelostra spp. (Ma{-August and October-February), and Navicula spp. (March andApril) being dominant. Seilheimer3 and Riley37 indicated that in 1960, 1962, and 1966, respec-
tively, diatoms were the dominant phytoplankters, with Nelosiva spp. being the most abundant
species group. In Little Saluda Creek, cycloteIIa spp. and Navicula spp. were the dominant
species groups in March, Corphonema spp. in April Navicula spp. and Stephanodiscus spp. in llay,
Achnanthos spp. in June and August, and Navicula spp, in July.

Phytoplankton standing-crop estimates in Table 2.12 and productivity measurements (C '' uptake,1

ER, Table 2.7-25) indicate that the Ohio River is more productive than Little Saluda Creek.
These Cl" values and those of Seilheimer 6 indicate that productivity values in the Ohio River3

reach levels typical of eutrophic waters (300-1000 2mgC/m -day) while those in Little Saluda Creek
are typical of oligotrophic waters (30-100 mgC/m -day).38 Peak productivity occurred during2

August in the Ohio River and during December in Little Saluda Creek (ER, Table 2.7-25).

Only limited phytoplankton data are available for streams to be crossed by the transmission
lines and railroad spur. A study 39 by the Indiana State Board of Health in 1972 on the Muscata-
tuck River near Austin, Indiana, indicated that phytoplankton densities (see Table 2.13) are
similar to those observed in Little Saluda Creek (see Table 2.12). Unlike Little Saluda Creek,
however, non-diatom orders such as the Chlorophyta (green algae) were at times as abundant as
diatoms. CycloteZZa spp. were the most abundant diatom group and Chlorella spp, tne most abundant
non-diatom group.

Zooplankton (excluding ichthyoplankton)

Studies funded by the applicant identified 77 species of zooplankters in the Ohio River and '

Little Saluda Creek (ER, Tables 2.7-30 through 2.7-42), including crustaceans, protozoans, and
rotifers, typically found in faster flowing rivers and streams. In the Ohio River, protozoans
were dominant in January-April, whereas rotifers predominated in flay-December (except July) and
crustaceans in July. In Little Saluda Creek the most abundant species groups were rotifers
Uovember-January), protozoans (February-flarch) and crustaceans (April-October). Studies on the
Ohio River by WAPORA32-34 support the applicant's findings with regard to rotifers; however, no
aaprotozoans were noted. Seilheimer36 found that protozoans were dominant in all (except June) of
his 1962 Chio P,1ver samples; rotifers were the second most abundant group.

Zooplankton densities observed by the applicant (see Table 2.14) indicate that July and August 4

are the months of peak abundance. Densities in the Ohio River are higher than '50se in Little |

Saluda Creek and indicate that this river is fairly productive. These density figures are simi-
lar to those in other studies 32-3'' completed near the plant site in 1970-1971, 1972, and 1973.
No studies regarding zooplankton densities and composition for any of the 51 offsite streams were
found.



Table 2.11. Streams that Will Be Crossed by the Transmission Lines and Railroad Se from the
Marble. Hill Nuclear Generating Station to the Columbus and Rush Substations, by County

a DColumbus Line" Rush Line Railroad Spur

Bartholorew County Decatur County Jefferson County

Brush Creek Creek West Fork Fourteen Mile Creek
riill Ditch Righthand Fork East Fork Fourteen Mile Creek

Salt Creek (2 branches) (Main stem and 4 branches)
Jackson County

e ers n wn y cott C anty
Sand Creek

Big Creek West Fork Fourteen Mile Creek
Jefferson County Big Saluda Creek

Camp Creek
East Fork Fourteen Mile Creek
West Fork Fourteen Mile Creek 'yre
East Fock Muscatatuck Creek Harberts Creek
Hog Cree ( Hensley Creek
Lewis Creek (main stem and 2 branches) Middle Fork CreekLittle Caney Fork Ramsey Creek

b;*
'

Thompson BranchJennings County Turkey Branch
Fowler Branch
Mutton Creek Jennings County
Six Mile Creek Big Graham Creek
Slate Creek Brush Creek
Stom Creek Finch Creek
Tea Creek Otter Creek
Vernon Fork Muscatatuck River

'# "AScott County
Catek

Woods Fork Flatrock Creek
Honey Creek
Leat5erwood Craek
Sugar Creek

Rush County

Bull Creek
South Fork

Derived from Tables A and B of the ER, Supplement No.1 pp.135-136.a

bBased on telephone conversation with the applicant.

.

_ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . _ _ _ _ . . _ _ _ __ _.___ _.
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Table 2.12. Monthly Density and Blomass of Phytoplankton on the Indiana Side
of the Ohio River near River Mlle 570 and in Little Saluda Creek,

March 1974-February 1975

Density (number /1) Biomass (p0/1)

Month Ohio Rivera Little Saluda Creek Ohio Rivera Little Saluda Creek

Mar 3,387,000 387,000 5.12 0.32

Apr 1,100.000 1,293,000 1.54 1.19

May 1,218,000 116,000 0.85 < 0.01

Jun 2,351,000 237,000 1.49 < 0.01

Jul 255,000 16,000 0.25 < 0.01

Aug 2,148,000 410,000 1.57 0.04

Sep 460,000 0 0.29 0.00

Oct 2.178,000 0 0.92 0.00

Nov 4.175,000 19.000 2.03 < 0.01

Dec 594,000 2,000 0.39 < 0.01

Jan 150,000 0 0.11 0.00

Feb 147,000 4,000 0.14 < 0.01
_

Derived from Table 2.7-28 of the applicant's ER.,

aAverage values for 5 stations.

Table 2.13. Monthly Densities for Various Phytoplankton Groups
in the Muscatatuck River near Austin Indiana, during 1972

Number / liter

Month Blue-Greens Diatoms Flagellates Greens Total Dominant Genera

January 60,000 320,000 40,000 20,000 440,000 c etoretta spp.u

February 540,000 32'),000 860,000 cyatotetta spp.

March 100,000 80,000 180,000

April 440,000 1,520,000 920,000 2,880,000 chZoreZZa spp.

May 80,000 20,000 60,000 160,000 chloreEZa spp.

June 140,000 220,000 360,000 chlorella spp.

July 100,000 20,000 40,000 160,000

August 320,000 20,000 500. X)0 840,000 Chlorella spp.

September 540,000 20,000 300,000 860,000 cyototetta spp.

October 100,000 120,000 220,000 chloreIZa spp.

November 20,000 40,000 60,000

December 80,000 60,000 140,000

From " Indiana Water Quality,1972," Indiana State Board of Health, Indianapolis, Indihna,116 pp.
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Table 2.14. Monthly Density of Zooplankton on the Indiana Side of the
]Ohio River near River ti:le 570 and in Little Saluda Creek,
i

flarch 1974-February 1975

Density (number /1)
,

Onto River * Little Saluda Creek
i Month Surface Subsurface Surface

Mar 3.7 4.2 0.6
|

Apr 9.3 87 8.1

May 52.7 45.0 4.3
| Jun 52.6 74.0 25.4

Jul 252.0 291.1 56.9

Aug 199.2 142.1 134.2

Sep 43.3 62.9 11.3

Oct 66.6 124.3 16.1

llov 65.5 63.9 2.0
Dec -16.8 16.4 2.7
Jan 9.7 13.1 12.1j
Feb 17.4 19.9 10.7

Derived froc Table 2.7-44 of applicant's ER.
" Average values for 5 stations.

Periph_yton

Eighty-six species of periphyton, typical of impounded waters, were identified by the applicant
k the Ohio River, using artificial substrates (ER, Table 2,7-45). Diatoms always represent
more than 86f. of the periphyton collected on artificial substrates. The number of periphyton/'

2 in the discharge area (see Sec. 6.1.5.2, Fig. 6.2 Stations 3 and 4) ranged from 545 x 105cm
in April to 4351 x 106 in August (ER, Table 2.7-50). No data were found concerning periphyton
in Little Saluda Creek and the 51 offsite streams but the staff made its assessment on the
basis of the environmental conditions imposed on the construction of transmission lines across

these streaus (Sections 4.5.2 and 11.2.17).

Benthos and fiacroinvertebrates,

Sixty-five species of benthic organisns, typical of riverine ecosystems, and 42 stecies of
macroinvertebrates have been identified by ''* applicant (ER, Tables 2.7-53 and 2.7-54, respec-
tively), as have 34 benthic and 36 macroinw ebrate species in the Ohio River and 41 benthic and
14 macroinvertebrate species in Little Saluda Creek. Table 2.15 is a summary of the applicant's
benthic data from the proposed discharge area of the Ohio River and riffle and pool areas in
Little Saluda Creek.

; - . The incomplete Ohio River benthic data only indicate that oligochaetes (Lininodrilus spp. and
Branchirao scoorbys) are dominant during tiarch and the pelecypod (Corbicula nemi7ensis) during
October. Insects (0.009 g/m2 in December--0.448 g/m2 in August) and amphipods (0.018 g/m2 in,

October) were the most abundant macroinvertebrates collected in the discharge area (Stations 3
and 4) of the Ohio River.

A list of freshwater mussels occurring in the discharge area (Station 3) of the Ohio River is
. given in the ER (Table 2.7-71). Usir1 a crowfoot bar, 6.99 kg of nussels, predominantly AmMern
matata (6.74 kg), were collected at this station in July and 6.25 kg, predominantly A. coat.ata
(4.37 kg) and Proptera alata (1,85 kg), in October (ER, Table 2.7-72).

,

In Little Saluda Creek, benthic data were sufficient to indicate seasonal trends in biomass for
' riffle and pool ~ areas. Insects (Diptara, Plecoptera, and Trichoptera), isopods (Lirceus sp.),
and gastropods (Physa gyrina) were the most abundant groups in all sampics. The greatest insect

_



Table 2.15. Average Biomass Estimates for Benthic Organisms in the Proposed Marble Hill Nuclear Generating Station
Distnarge Area of the Ohio River and in Little Saluda Creek from March 1974 to February 1975

Biomass -(g/m2)

Little Saluda Creek
Ohio Riverc Marf Junf Sep9 Oct9 Deci

*
.

Taxa Mar . Octb Jand febe Pool Riffle Pool Riffle Pool Riffle Pool Riffle Pool Riffle
a

Oligochaeta 0.822 0.114 0.122 0.153 3.086 0.392 0.058
Hirudinea 0.015
Turbellaria 2.912 0.229 0.401
Insecta 0.036 0.095 0.241 0.258 3.668 2.445 0.10 0.51 5 0.955 0.088
?sopoda 0.038 0.045 2.942 0.764 8.080 4.125 18.775 14.096 7.411 4.183 8.566 8.788
Amphipoda 0.159 0.229 0.531 0.076 0.277 0.612 C.535 0.382 0.335 1.108
Gastropoda 10.696 0.031 0.420 13.284 7.965 19.826 0.936 0.344 0.115 1.675 ;
Pelecypoda 0.331 2499.300 272.840 32.737 0.076 0.067 4

Total 1.386 2510.434 273.780 33.011 3.897 4.432 27.507 7.047 26.969 33.922 9.034 5.825 10.430 11.717
"Derived from Tables 2.7-55, 2.7-56, 2.7-58, 2.7-59, and 2.7-61 to -64 of the ER.

a,,.verage of two samples at Ste+.f on 3 and one at Station 4.
b0ne sample at Station 3.
cNo data for June or September.
dAverage of three samples at Station 3 and two at Station 4.
' Average of two samples at Station 3 and one at Station 4.
#Rverage of two pool and two riffle samples.
90ne sample only.

____ ._
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biomass occurred in the riffle areas during March (3.67 g/m ) and in the pool areas during June2
22.44 g/m ). The isopod Lirceus sp. was most abundant in riffle and pool areas in September

214.10 and 18.78 g/m , respectively); and the gastropod Physa gyrina in pool areas during June
2 213.28 g/m ) and riffle areas during September (19.83 g/m ). The isopod tirecus sp. also accounted

for 85% (0.37 g/m2) and 98% (0.039 2g/m ) of the average macroinvertebrate biomass in Little
Saluda Creek during June and October, respectively (ER, Tables 2.7-67 thru 2.7-69).

Although the benthic and macroinvertebrate data were quite limited (because of vandalism of
artificial substrates ER, p. 2.7-26), it appears that the Ohio River discharge area has more
biomass per unit area than Little Saluda Creek, whereas the creek has a greater species diver-
sity. No data on benthos and macroinvertebrates for the 51 offsite streams were located during
a litarature search by the staff.

Ichthyoplankton

A total of 510 fish eggs and 1213 fish larvae were collected during a 51-hour sampling at five
stations located along a transect across the Ohio River in the area of the proposed intake
between March and the end of July 1974 (ER, Tables 2.7-94 and 2.7-95). The greatest number of I

eggs and larvae were found at mid-depth and one meter off the bottom where lower current I
velocities were recorded. Although the eggs were not identified, the applicant stated that most
of those collected during May and June (about 50% of the total) were about the size (0.75 m)
reported for gizzard shad (Dorosom oepedianum). Many of the fish larvae were identified to at
least the family level and were predominantly the young of forage and rough fishes; Catostomidae
(e.g., white sucker, Catostmus acernsrsoni) Cyprinidae (e.g., emerald shiner, Notropia atherinoides)
and Sciaenidae (e.g., freshwater drum Aplodinotus grunniens) accounted for 92% (1110/1213) of
the larvae collected. Of these three families, the Sciaenidae represented 82% (991/1213) of the
larvae.

An entrainment study 40 carried out in 1975 at the Robert A. Gallagher Power Plant on the Ohio
River just below Louisville, Kentucky, found that 97.8% (about 134,000,000) of fish eggs and
larvae entrained were gizzard shad and freshwater drum. Other species included bluegill (Leportis
macrochirus) and gar (Lepisosteus sp.). This and the applicant's studies concur in that most of
the spawning in the Ohio River occurs from early spring to early sumer, because eggs and larvae
are absent in March and diminish rapidly al' the end of July. No ichthyoplankton samples were
taken in Little Saluda Creek or the 51 offsite streams.

Fish

Forty-one pecies of fish were collected by the applicant (see Table 2.16). Thirty-three species
(mostly forage and rough fishes) were found in the McAlpine Pool of the OYo River and eleven
(mostly forage fishes) in Little Saluda Creek. Only three species, bluegil', emerald shiner, and
green sunfish (Lepcmis cyaneZIus), were comon to both ecosystems. Emerald snu.er (44.7%) and
gizzard shad (36%) accounted for 81% of the total Ohio River catch and blacknose dace represented
61% of the fish collected from Little Saluda Creek. Very limited data (a species list) on the
fish in streams crossed by the transmission lines are available in the ER, Supplement No.1 |

pp. 46-47. A 1971 study by the Indiana Department of Natural Resources"1 identified 61 species
,

in the Muscatatuck Watershed (see T3ble 2.17). (Several of the streams crossed by the transmis- '

sion lines are in this watershtd.) Four of the 61 species, bluntnose minnow (Pimephales notatus). I

comon shiner (Notropia cornutus), longear sunfish (L. megalotis), and stoneroller (Canpostona
anmalum), represented about 76% of the total catch in the Indiana study. Additional species
(not listed in either the ER or the Indiana study) that may occur in the Ohio River, Little
Saluda Creek, and the 51 offsite streams are ihcluded in Table C.l of Appendix C. As many as 77
species may occur in the Ohio River and 137 species may occur in the streams crossed by the
transmission and railroad spur corridors.

Historical Changes in the Fish Fauna. There has been a shift in the fish species composition in
the Ohio River since the 1800s. Most game species (e.g., lake sturgeon) have decreased markedly
in abundance, while less desirable species (e.g., carp) have increased since tne turn of the
century. In 1894 carp represented only 0.7% of the connercial catch, but currently averages 25%.
Collectively, buffalo, carp, and catfishes made up 70% 80%, and 90% of the comercial catch,in
1960,1962, and 1%3 respectively.42 The decrease in abundance of game fish took place even
though comercial fishing has been linited to catfish and rough species.

|

|
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Table 2.16. Total Numbers and Relative Abundance of Fish Collected from the Indiana Side
of the Ohio River near River Mlle 570 and from Little Saluda Creek by'

all Sampling Methods, March 1974-January 1975
_

Ohio River Little Saluda Creek Total
Species Numbers Rel. Abund.a (%) Numbers Rel. Abund. (%) Numbers Rel. Abund. (%)

Emerald shiner 599 44.7 2 1.3 601 40.4
Gizzard shad 482 36.0 482 32.4
Blar.knose dace 91 60.7 91 6.1
Longnose gar 33 2.5 33 2.2
Skipjack herring 29 2.2 29 1.9

River carpsucker 27 2.0 27 1.8
Sauger 22 1.6 22 1.5
Bluegill 7 0.5 14 9.3 21 1.4
Freshwater drum 17 1.3 17 1.1 ;

Bluntnose minnow 14 9.3 14 0.9

White bass 14 1.0 14 0.9
Sand shiner. 13 8.7 13 0.9
Channel catfish 11 0.8 11 0.7
Spotted bass 11 0.8 11 0.7
Redhorse(7) 10 0.7 10 0.7.

Green sunfish 7 0.5 2 1.3 9 0.6
White crappie 9 0.7 9 0.6

.

'

Carp 8 0.6 8 0.5
Goldeye 8 0.6 8 0.5
Largemouth bass 8 0.6 8 0.5

Bullhead minnow 7 4.6 7 0.5
Shiner (7) 7 0.5 7 0.5
Spotted sucker 6 0.4 6 0.4
Smallmouth buffalo 5 0.4 5 0.3
Smallmouth bass 4 0.3 4 0.3

Creek chub 3 2.0 3 0.2
White sucker 3 0.2 3 0.2
Black crappie 2 - 0.1 2 0.1
Rainbow darter 2 1.3 2 0.1
Bigmouth buffalo 1 0.1 1 0.1

i

'
~

1 0.1 1 0.1 )< Blue catfish
Comon shiner 1 0.7 1 0.1
Flathead catfish 1 0.1 1 0.1
Goldfish 1 0.1 1 0.1
Longear sunfish 1 0.1 1 0.1

! Mooneye 1 ' O.1 1 0.1
Mosquitofish 1 0.7 1 0.1
Pumpkinseed 1 0.1 -1 0.1
Rockbass- 1 0.1 1 0.1
Walleye 1 0.1 1 0.1

Yellow perch 1 0.1
_

0.1

Total 1339 150 14894

Number of species 33 11 41
1

Derived from Table 2.7-76 of the applicant's ER, Supplement No.1. Numbersoffishcollected(23)
# in Squaw Creek are not included.

Relative abundance is equal to the total number collected of a given fish species divided by the
total number collected of all fishes.

i

. . _ - . . _- -, ,, .- . , - .
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Table 2.17. Relative Aburdance. Average Standing Crop and F'requency of Collection of Fish
Collected from Several Stations in the Muscatatuck Watershed,1971 1

Average Standing)Cropa
Collection FrequencyRelative Abundance

(kg/ hectare %Species %

Longear sunfishb 9.13 23.47- 100.0
Golden redhorse 1.72 13.86 72.2
Bluntnose minnow 49.14 11.89 100.0
Carp 0.10 3.39 27.8
Comon shiner 11.68 6.98 83.3

Rock bassb - 1.31 8.38 66.7
Stoneroller 6.22 5.08 66.7
Smallmouthbuffglo- 0.03 0.02 16.7
Largemouth bass 0.14 0.83 33.3
Green sunfishb 1.29 6.98 72.2

River carpsucker 0.07 0.26 27.8
ellow b 11headb o,44 6.48 77.8

0 1.22 4.14 72.2 lBluegil1
Gizzard shad 0.33 0.28 27.8 l

Smallmouth bassb 0.29 6.66 55.6
,

Spotted bassb 0.36 4.33 77.8
Spotted sucker 0.47 1.48 44.4
White crappleD 0.17 0.82 33.3
White sucker 0.25 2.55 44.4
Bigeye chub 3.39 1.29 61.1

Tadpole madtom 0.21 0.27 27.8
Creek chub 0.83 1.36 44.4
Northern hog sucker 0.33 1.08 38.9
Bigeye shin ~er 3.29 1.02 66.7
Qu111back 0.01 5.6 ,

Logperch 0.35 0.73 50.0
Silverjaw minnow 2.32 0.52 44.4
Grass pickerel 0.09 0.89 38.9 '

Hybrid sunfishb 0.06 0.68 33.3
Freshwater drum 0.02 0.52 16.7

Brindled madtom 0.58 0.42 44.4
Black bullheadb 0.09 . 0.97 11.1
Black crappleb 0.02 0.13 16.7
Steelcolor shiner 0.42 0.09 11.1
Longnose gar 0.01 5.6
Warmouthb 0.04 '0.20 33.3
Channel catfishb 0.05 0.04 16.7
Creek chubsucker 0.02 0.55 11.1
Silver shiner 0.56 0.16 50.0
Greenside darter ' O.37 0.13 66.7

Rainbow darter 0.76 0.15 61.1
' Redfin shiner 0.56 0.15 72.2
Pumpkinseedb 0.01 0.18 11.1
Blackside darter 0.17 'O.04 33.3
Spotfin shiner 0.14 11.1

Brook silverside 0.14~ 0.06 61.1
Fantail darter 0.22 0.03 27.8
Johnny darter 0.19 0.03 44.4
Orangespotted sunfish. 0.01- 0.13 5.6
Suckermouth minnow 0.05 0.03 22.2

Flathead catfishb. 0.04 0.09 11.1
-Pirate perch' O.01- 0.02 16.7
Slenderhead darter 0.04 < 0.01 5.6 ~

-Eastern sand darter 0.04 < 0.01 11.1
Blackstripe topminnow . 0.01- 0.01 11.1

SEE FOOTNOTES AT END OF TABLE.

.
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Table 2.17. (Continued)

|-

Relative Abundance Average Standing Cropa Collection Frequency
Species % (kg/ hectare) %

rthern studfish 0.01 0.01 5.6
Jgnose minnow < 0.01 < 0.01 5.6
allid shiner < 0.01 < 0.01 S.6
,rangethroat darter < 0.01 < 0.01 1.6
;hestnut lamprey 0.01 5.6
American brook lamprey < 0.01 5.6

Total 99.85 119.9
Gane ' species total 14.66 64.40

From W. J. Zook, "Muscatatuck River Watershed Fisheries Investigations Report,1971 " Indiana
Department of Natural Resources. Indianapolis, Indiana, 1972, 52 pp.
aBased only on Stations 1-15 of the above report.
b ,,, 3p,e9,3,g
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These changes may be related to at least two major changes in the river system: an increase in jturbidity caused by industrialization and farming, and a series of locks and dams completed in
11929. Puffalo, carp, and catfis.ies adapt well to turbid impounded waters and have increased in j

numbers. Largemouth bass, sauger, walleye, and other fish mentioned above do not adapt well to
turbid impounded waters and their numbers have decreased. The decrease in freshwater drum is
difficult to explain, because they normally do well in turbid waters and their preferred habitat
is in open-water areas.43 Except for the catfishes, this change represents a shift from an
abundance of game fish to an abundance of " rough" (less desirable) species.

More rerent studies done by ORSANC035 and EPA 44 indicate that the overall standing crop of fish
in the McAlpine Pool of the Ohio River (RM 532-607) has increased (see Table 2.18); gizzard shad
(228.7 kg/ hectare), freshwater drum (98.5 kg/ hectare), carp (36.2 kg/ hectare), and chm.nel
catfish, I. punctatus (33.0 kg/ hectare) represented 99% of the noted increase in s%ndi,g crop
between the 1957-1959 and 1968-1970 studies and now represent 92% of the standir9 crop. Aside
from the channel catfish, the bluegill was the only game fish to show an increase (0.04 kg/
hectare). Decreaser were observed in three forage species: skipjack herring. Alosa chrysochotoria
(56.7 kg/ hectare); emerald shiner (15.4 kg/ hectare); and silver chub, Hubopsis storeriana (1.5
kg/ hectare); and one game fish, flathead catfish, Pylodiotis olivarts (1.2 kg/ hectare). Overall,
the data in Table 2.18 indicate that standing crop increased in six species and decreased in four
sleecies. These changes in the Ohio River indicate that the fish fauna have changed from those
typical of rivers to those more typical of reservoirs.45 In summary, sport fishing is poor and i

comercial fishing is not good enough to be profitable. I

Najor changes in fish fauna in the 51 offsite streams are not apparent, based on a study of the 1

fish fauna of the Muscatatuck watershed between 1942 and 1971. An additional six species (0.05% i

of the total nunter), not present in 1942 or 1954-1959, were noted in 1971 (see Table 2.17).
These were the American brook lamprey (Lampatra Zamotesi), blackstripe topminnow (nedutus
notatus), chestnut lamprey (Johthyorgaon castansus), northern studfish (F. catenatus), pallid-

shiner (N. amnis), and pumpkinseed (L. gibbosus)--all considered nonedible except the pumpkinseed.37 1

|
In the Ohio Rivlf . forage and rough fish are the predominaniGeneral Life-History Features. r

species (see Table 2.18), whereas forage and game species are the most abundant in the offsite
streams (see Table 2.17). Forage fish include " minnows" (blacknose dace, Rhinichthys atratulus,
bluntnose minnow, comon shiner, emerald shiner, and stoneroller) and " herring" (gizzard shad and i

skipjack herring). The emerald shiner, gizzard shad, and skipjack herrireg are the dominant
)forage fish in the Ohio River with the other-named species being dominant in the offsite streams.
|

These forage species generally feed on benthic organisms, detritus, periphyton, phytoplankton, 1

and zooplankton.46 Because forage fishes convert energy from lower trophic levels into energy
that can be utilized by higher trophic levels, they are essential to many predaceous species,
including game fish that depend heavily on these fish as a food source.

Rough fish are very abundant in the Ohio River and are gent. rally considered undesirable because ,

of poor flesh quality, competition with more desirable species, and destruction of the habitat of l

more desirable species. Carp and freshwater drum are the dominant rough fish species in the Ohio
River (see Table 2.18), and they feed on benthic invertebrates, detritus, plant material, and
zooplankton.46,*' They fecd mainly on or near the bottora by touch and taste. In order to get
food, the carp is known to disturn sediments, causing local increases in turbidity. This makes
the water unsuitable for fish that feed visually, e.g., game species.68 |

Game fish are very abundant in the streams to be crossed by the transehsion lines. Bluegill,
green sunfish, longear sunfish, rock bass (Ambloplitse rupsetris), smallmouth bass (M. dolomisuf),
spotted bass (M. punotulatus), and yellow bullhead (J. natalis) are the dominant species in these

[ streams (see Table 2.17). These species are actively sought because of their high quality flesh.
- size, and/or aggressiveness. Many are visual feeders and feed on benthic organisms, fish, and
; zooplankton.46 Greater abundance of game fishes in the offsite streams compared to the Ohio
| River is probably to be attributed in part to better water quality, abundance of forage fishes,

and small populations of rough fish.

Because a shallow underwater terrace, about 50 feet (15 m) wide, exists in the proposed discharge
area (ER, Supp.1, p. 32 and Fig. 2.5-1A), it is likely that fish spawn there.45 Preferred
spawning temperatures of several of the species known to occur in the Ohio River or the 51 offsite
streams are listed in Table 2.19 and in the ER, Table 2.7-96.

Life-history features of the various fish families are presented in Appendix 2G of the ER.
Specific food categories based on stomach analyses of certain fishes collected are given in
Table 2.7-84 of the ER.

.



Table 2.18. A Comparison of the McAlpine Pool, Ohio River, Fish Fauna in 1957-1959 and in 1968-1970D (river miles 532-607)'a

Fish / Acre / Effort Weight of Fish (kg/ hectare / effort) Relative Abundance Change inSpecies 1957-1959 1968-1970 1957-1959 1968-1970 1957-1959 1968-1970 Standing Crop

Gizsard shad 1686.5 1275.: 193.41 422.19 29.2 57.7 +
Freshwater drum 498.9 457.3 26.50 124.99 8.6 20.7 +
Emerald shiner 3148.0 204.5 15.91 0.48 54.5 9.2 -

Channel catfish 74.8 84.3 13.77 46.73 1.3 3.8 +Skipjack herring 125.1 62.7 60.90 4.20 2.2 2.8 -

Longnose gar 0.7 17.3 29.26 < 0.1 0.8 ?Carp 26.2 16.6 16.02 52.15 0.4 0.8 +
Bluegill 4.2 16.6 0.08 0.12 0.1 0.8 +
Silver chub 100.7 15.8 1.52 0.04 1.7 0.7 -

American eel 0.1 13.0 1.81 < 0.1 0.6 ?

White crappie 0.6 13.0 3.22 < 0.1 0.6 ?River carpsucker 2.6 6.5 7.94 < 0.1 0.3 ?
Longear sunfish 1.5 4.3 0.13 < 0.1 0.2 ?
Sauger 0.4 4.3 1.75 < 0.1 0.2 ?
Flathead catfish 5.2 3.6 1.65 n.42 0.1 0.2 -

Redear sunfish 3.6 0.04 0.2 ? ?Smallmouth buffalo 4.5 2.9 0.64 5.38 0.1 0.1 + $-Smallmouth bass 0.1 1.4 0.10 < 0.1 0.1 ?
'

Spotted bass 0.3 1.4 0.16 < 0.1 0.1 ?
Black crappie 0.3 0.7 0.01 < 0.1 < 0.1 ?

Roch bass 0.2 0.7 0.16 < 0.1 < 0.1 ?
Threadfin s5ad 1.3 C.7 0.03 < 0.1 < 0.1 ?
Highfin carpsucker 1.4 1.46 0.1 ?
Goldfish 0.7 1.4f < 0.1 ?
Walleye 0.7 0.2 < 0.1 ?

Others 97.2 5.98

Total 5779.4 2209.5 336.38 704.46

a" Aquatic Resources of the Ohio River," Ohio River Valley Sanitation Comission, Cincinnati, Ohio, 1962, 218 pp.
b" Ohio River Fish Study--McAlpine Lock and Dam (M. P. 607.0)," U. S. Environmental Protection Agency, Wheeling West Virginia, 1968-1970, 1 p.

___ __ - __________________ _-_ - _ _ -
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Table 2.19. Spawning Temperatures of Some of the
51shes Known to Occur in the Southeastern Portion

of Indiana, Including the Ohio River

! '
Species TL ,trature, "F

Sauger '41.0'

Walleye 44.6
Longnose gar 51.4
White bass 53.1
Least darter 53.6

Spotted sucker 55.0
White sucker 53.6-55.4

i Silvery minnow 55.4
White crappie 57.2-60.8
Fathead minnow- 57.9

} Bigmouth buffalo- 60.1-64.9
Largemouth bass 60.1
Common shiner 60.1-64.9
Golden shiner 60.1
Green sunfish 60.1

Paddlefish 60.8
Blackside darter 61.7
Gizzard shad 62.1
Spotted bass 64.0
Johnny darter 64.4

j Orangespotted sunfish 64.9
i <Smallmouth bass 65.7
'

Smallmouth buffalo 66.0
Black buffalo 66.0.

Carp 66.2

Bluegill 66.9
Channel catfish 68.0
White catfish 68.0,

; Pumpkinseed 68.0 j
Black crappie 68.0 ;

Brook silverside 68.0
Brown bullhead 70.0-
Threadfin shad 70,0 l

Warmouth - 70.0
River redhorse 71.1-75.9

Blue catfish 72.0
Flathead catfish 72.0

i Freshwater drum 73.4
Redear sunfish 73.4

[ Longear sunfish ~ 73.9 j

River carpsucker 75.0 '

From EPA, " Water Quality Criteria,'1972." l
:. Report # EPA-R3-73-033,= Washington D. C., 1973,

'

594 pp.

!
!

:
,

, - - .-. -
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Coninercial and Sport Fisheries. Presently, no important commercial fishery exists in the
McAlpine Pool of the Ohio River. Fish populations of potential commercial value arc apparently
not large enough to warrant commercial operation; therefore, the National Marine Fisheries
Service no longer keeps coninercial catch statistics on this stretch of the Ohio River (ER, Supp.
1, p. 45).

Sportfishing is the main fishery on both the Ohio River and the streams to be crossed by the
transmission lines. Flore aggressive and edible
very abundant in the Ohio River (see Table 2.18) game species such as sauger and walleye are notAccording to a creel census done by the appli-.

cant, carp, catfish, freshwater drum, and " bass" are the species most often caught by Ohio River
fishermen (ER, Table 2.7-88). This probably reflects the historic increase in the former species
and a decrease in the latter species. In some states, carp and freshwater drum are considered
rough fish, and programs have been established to reduce their populations in order to help ,

increase the populaticn sizes of more desirable game species.50 It is likely that, if species I
such as sauger and walleye were more abundant, fishermen would prefer them over carp and fresh-
water drum.

Special-Status Fishes. As indicated in Appendix C (Table C.1) several species that occur or may
occur in the Ohio River and the 51 offsite streams deserve special consideration due to their
reduced population sizes. Lake sturgeon, which may occur in the Ohio River and its larger
tributaries, is protected nationally.51 Trout-perch (Percopsis cniscomayeus) and longhead
darter (Percina macrocephala), both of which may occur in the Ohio River and its tributaries,
are protected by Kentucky law.52 The Tippecanoe darter (E'theostoma tippecanoe) may occur in some
of the 51 offsite streams; however, it is protected only by Kentucky.52 The re'aining species,m
including the sauger and walleye, have been recommended for legal protection in both Indiana and
Kentucky waters.63

2.7.3 Transmission Corridors and Railroad Spur

The applicant has not sponsored studies to provide data sufficient for an adequate characteriza-
tion of the ecology of the transmission corridors and railroad spur right-of-way. On the basis
of limited data available from other sources the staff can indicate only in a general manner:

(1) terrestrial biota (flora and fauna) of the area through which the transmission
lines and railroad spur will pass,

(2) composition of the forest to be cut, and

(3) protected (e.g., endangered) species habitats crossed.

The two 765-kV corridors (conservatively assumed 250 ft or 83 m wide) and the 345-kV corridor
(conservatively assumed 150 f t or 45 m wide) will require a total of about 3475 acres (1390
hectares), based on a length of about 115 miles (185 km). Cropland, pastare, roadway, and
nonforested idle land represent 2365 acres (947 hectares); typical crops cf the area include
corn, soybeans, wheat, and hay. The remaining 1110 acres (444 hectares) are deciduous forest,
and may include some pastured forest.
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* '

The railroad spur right-of-way (conservatively assumed 200 ft or 60 m wide) will require a total
of about 250 acres, based on a length of about ten miles. Cropland, pasture, roadway, and non-
forested idle-land represent' 200 acres, with the remaining 50 acres being deciduous forest,

t. Most of the forested land in southeastern Indiana is a commercial oak-hickory type, with some
areas of maple-beech-birch. The ecological characteristics of the community are assumed to be
similar to the mixed-woods community of the site, described in Section 2.7.1.1.

Tables B.10 through B.13 in Appendix B list vertebrate species that might be found along the
proposed transmission and railroad rights-of-way. All of the protected (e.g., endangered)-

species recorded by the applicant or indicated by the staff to occur on the site itself may
also occur.along the transmission and railroad routes.M,28,29

7 2.8 SOCIAL AND ECONOMIC PROFILE' '

Impact area characteristics are discussed in terms of population, housing, the economy, government
' structure, and comunity facilities and services. The focus of this section will be on Jefferson
County where, it is expected,' the critical impacts of plant construction and operation will occur.

i . Construction-related impacts occurring outside Jefferson County are expected to be slight. However,
impacts from the operation of a nuclear facility located at Harble Hill may also be felt in
neighboring Floyd and Clark Counties.

,

i;

2.8.1. Population. Housing and the Economy
,

2.8.1.1 ' Population1

'

In 1970 Jefferson County had a population of 27,006 and a density of 73.8 persons per square
mile. More than 52% of the County's population is concentrated in two areas: the City of Madison

'
and the town of Hanover. The remaining population is distributed among scattered farms and >

settlements located at the junctions of county roads. I

Planning studies in 1971 and 1973 projected a population growth of 24% by 1990 in Jefferson
j County, as shown in Table 2.20. - The urbanized areas are expected to grow most rapidl
j ~ population increases by 1990 of 39% in Hanover Township and 25% in Madison Township.5{, with

|
<

TABLE 2.20-

; POPULATION GROWTH BY TOWNSHIP ,

TOWNSHIP' 1970 1980 1990 -

1 Graham 1,262 1.385 1.541 i' Hanover 3,738~ 4.395 5,202 ILancaster 1,345 1,483 1,651 !
+

4 Madison 15,628 17,434 19,519 i

Milton 818 711 678 .I
Monroe- 398 430 472 {

} Republican 1,061 1,213. 1.337 1

..Saluda, 1,236 1,359 1,430,

.
Shelby -705 670 675

'

Smyrna. 815 853 948 i'

I4

TOTAL' 27,006 29,993 33,453

'

. SOURCE:. Vogt Sage and Pflum Consultants, Comprehensive Plan Report: Jefferson County, Indiana
.

-(n.p..1973),p.8.>

)

..

- -
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2.8.1.2 Housing

The 1970 Census indicated 8,554 year-round housing units in Jefferson County, with a median value
of $13,000. Nearly 7! , of these were owner-occupied. Among those units listed as vacant, almost
2/3 were for rent (sc Table 2.21).55 Between December 1970 and January 1976, permits were issued
for 1163 housing units including 270 mobile homes (see Table 2.22).56 The one-family units had
an average value (exclusive of land) of $25,000.

Recent residential development has occurred primarily in Hanover and Madison Townships. These
areas are the most likely to experience residential development in the future because they can
be provided with sanitary sewers and water supply more easily than the other townships.57

2.8.1.3 The Economy

The shift in population from farm to urbanized areas has paralleled a change in the County's
employment structure which has shifted from agricultural to nonagricultural industries, particularly
since 1950. In 1970, over 30% of Jefferson County's labor force, or 3.090 workers, were employed
in manufacturing compared with 430 farmers and agricultural laborers (see Table 2.23). Dominating
the occupational distribution are operatives; craftsmen and foremen; clerical workers; and service
workers (see Table 2.24). Each of these categories has increased in the past two decades while
other categories have remained stable or declined.58

TABLE 2.21

HOUSING CHARACTERISTICS IN JEFFERSON COUNTY AND
THE STATE OF INDIANA: 1970

Jefferson
County Indiana

Occupancy, Tenure, Financial
Characteristics

Year-Round Units 8.554 1,711,868
Occupied Units 7.890 1,609,494
% Ownc -Occupied 74.9 71.6
Median sluel $13,000 $13,800
Mediam Contract Rent 2 $ 67 $ 83

Condition

Substandard Occupied Units 3 927 87,859
% Substandard 11.7 5.5
Substandard Vacant Units 268 22,822
% Substandard 40.4 22.3

Vacancy Status

Total 664 102,374
For Sale 98 15,037
For Rent 216 41,176
Other 350 46,161

Source: U. S. Department of Comerce, Bureau of the Census,1970 Census of Housing, General
Housing Characteristics: Advance Report, HC (vi)-16 Indiana (Washington, D.C.
Government Printing Office, 1971), pp. 5 and 15.

1. Limited to one-family homes on less than 10 acres and no business on the property.

2. Excludes one-family homes on 10 acres or more.

3. Substandard is defined as the absence of some or all plumbing facilities.
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TABLE 2.22

|RESIDENTIAL BUILDING PERMITS ISSUED IN
JEFFERSON COUNTY: 1971-1975

Structure Type

Total
Year 1-family Multi-Family Mobile Units *

1971 175 4 59 284
1972 138 4 69 217
1973 151 3 37 191
1974 153 3 83 244
1975 170 7 22 227

_ _ -_.

toint 787 21 270 1,163

Source: " Annual Report of Guilding Pennits Issued for New Residential Construction" for 1971
to 1975 from files of Jefferson County Plan Commission and City of Madison Building
Inspector's Office.

The number of multi-family units was estimated from the value recorded on the building perriit.*

TABLE 2.23

INDUSTRY OF EMPLOYED PERSONS: '1970

Industry Number

Agriculture, Forestry, and Fisheries 433

Mining 19

Construction 369

tianufacturing 3,093

Transportation Communications Utilities 672

!!holesale Trade 267

Retail Trade 1,600

Business Services 333

|Personal and Household Services 1,629

Government and Others 1,487
i

Total 9,90'

Source: U. S. Department of Commerce Bureau of the Census, 1970 Census of Population, General l
Social and Economic Characteristics, PC (1), Indiana, C-16 (tfashington, D.C.. Govern- I

ment Printing Office,1972), p. 51T.
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TABLE 2.24

OCCUPATION OF INDIVIUALS IN
LABOR FORCE: 1970

Occupation Number

Professional, technical and kindred workers 1,218

Managers and administrators, except farm 841

Sales workers 515

Clerical and kindred workers 1,351

Craf tsmen, foremen and kindred workers 1,460

Operatives, except transport 1,780

Transport equipment operatives 426

Laborers, except farm 411

Farmers and farm managers 332

Farm laborers and farm foremen 69

Service and private household workers 1,499

Total 9,902

i

Source: U. S. Department of Commerce, Bureau of the Census,1970 Census of population, General
Social and Economic Characteristics, PC (1), Indiana, C-16 (Washington, D.C. Govern-
ment Printing Of fice,1972), p. 506.

.

All of the 36 manufacturing firms in the County are located in or near the City of Madison. The
mnst recent additions to Madison's manufacturing firms -- Conn Organ, Rex Chainbelt, Reliance
Electric, Grote Manufacturing, Madison plastics -- have located on the plateau above "Old
Madison."59 Other large scale employers in Jeffer:on Country include the Jefferson Proving
Ground, Indiana Kentucky Electric, the Madison State Hospital, and Hanover College. Table 2.2-
18 (ER p. 2.2-3a) provides a comprehensive list of industry within 10 miles of the Marble Hill
site. Future industrial development is expected to locate in North Madison, both within and
outside the corporate limits of the city.60

The recession has had a particularly harsh effect on Jefferson County. Between June 1975 and
January 1976, unemploynent rose from 12.1% to 12.7%. Not only is this upward trend contrary to
national unemployment patterns, but -the level in Jefferson County is considerably higher than
the average rate throughout the State (8%).61

Madison attracts many tourists because of its historic and architectural resources. It has been
estimated that 147,000 annual out-of-state visitors spent $2.3 million in a recent year for food,
lodging, recreation and other services.62
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2.8.2 Government Structure and Community Facilities and Services

2.8.2.1 Government Structure

Jefferson County is composed of 10 townships, 3 towns (Brooks Dupont, Hanover) and I city (Madison).
Each of these jurisdictions has tax levying powers. Currently, the tax rate in the County ranges
from a low of $6.49/$100 of assessment in Hanover Town to a high of $8.99/$100 in Madison City;
Saluda Township, the location of the proposed tiarble Hill Station, has a 1976 rate of $6.62/$100.

2.8.2.2 Community Services and Facilities

2.8.2.2.1 Schools

Education is provided by two independent school districts in the County. The Madison Ccnso11 dated
School System serves the following townships: Graham, Lancaster, Madison, Milton, Monroe and

Total enrollment in 1975-1976 was 4270, or an 18% underutilization of existing classroom
Shelby(.see Table 2.25).s3 Southwestern Jefferson Consolidated Schools which serves Smyrna. Hanover,space
Republican and Saluda Townships had a 1975-1976 enrollment of 1,693 which represents 85% of j

capacity.66 In addition to public school facilities, North Pladison is the location of an elementary
school and a high school operated by the Catholic Church. Enrollment during the 1975-1976 school
year was 458, or 28% below planned capacity.65

2.8.2.2.2 Water Supply

Residents of Jefferson County receive drinking water from one of three sources: the City of
Madison, Hanover College, and private wells. The fladison system supplies water to six distribution
systems in widely dispersed areas of the County. During 1975, customers of the Madison System
consumed an estimated 2.3 million gallons of water per day at peak which is approximately 62%
of effective capacity (see Table 2.26).66 In addition to providing for its own needs, the wells
at Hanover College supply water to more than 500 customers in the Town of Hanover. In 1975, peak
daily consumption amounted to an estimated one-half million gallons, or 57% of effective -

capacity.67 !

Both.the Hanover and liadison systems are interconnected to provide additional water in emergency
situations.se Residents not connected to either of these systems drill deep wells,

t

2.8.2.2.3 ' Sewage Treatment Systems

Jefferson County has three sewage treatment systems, serving the towns of Hanover and Dupont
and the City of Madison. All other municipalities and areas of the County are served by private
septic tanks. The Hadison sanitary sewer system has a design capacity of 3.5 million'

gallons per day. Present treatment averages 2 million gallons per day (see Table 2.27).69
The Hanover system which serves both the College and the Town of Hanover has a rated
capacity of 540,000 gallons per day and is treating 230,000 gallons per day.70 The Dupont system
consists of one pumping unit and serves only part of the town.71 ;

Solid waste in the County is disposed of at the sanitary landfill site just outside the City of
Madison. Recent estimates indicate that the site has a useful life of 5 to 10 years.72 Rubbish 1

and garbage collection is provided to all coninunities in Jefferson County by the City of Madison l
*

- and several small private operators.73 l

2.8.2.2.4 Police

Police services in Jefferson County are provided by State, county, and municipal agencies.
Staffing and equipment of the State and city forces have been judged to be adequate for the 1

- present population; county forces may be considered understaffed. The Indiana State Police Post !

. at Versailles, 34 miles from the proposed tiarble Hill site, includes 27 troopers, each with a
~ radio equipped patrol car. The County Sheriff's Department staff includes the sheriff, four .j
deputies and one matron, all'of whom work fulltime. The City of Madison has a force of 23 full- ,

time men and six radio-equipped patrol cars. Although the City is adequately protected, this j
force cannot be considered a resource for county-wide protection; the fladison police have no <

'

jurisdiction outside the incorporated Madison area. A new Jefferson County jail has been
constructed; this facility should meet contemporary standards of size and space allocation.74;-

'

i
|
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TABLE 2.25

rNROLLMENT AND CAPACITY Il SCHOOL SYSTEMS

1975-1976 Planned Surplus
System / School Grades Enrollment Capacity (Deficit)

Madison Consolidated

Canaan K-6 110 120 10
Central K-6 279 400 121
Deputy K-6 167 215 48
Dupont Kai 172 325 153
Eggleston K-e 263 350 87
Michigan Road K-6 232 270 40
tiiddleton K-6 251 350 99
fluncie K-6 662 860 198
Jr. High 7-9 1,168 1,200 32
Sr. High 10-12 966 1,100 134

Sub-Total 4,270 5,190 922

Southwestern

Elementary K-6 911 N.A. N.A.
Jr. High 7-9 425 N.A. N.A.
Sr. High 10-12 357 N.A. N.A.

Sub-Total 1,693 1,947* 254

Parochial

Pope John XXIII K-8 334 425 91
Shawe Memorial 9-12 124 210 86

Sub-Total 458 635 177

TOTAL 6,421 7,772 1.353

Source: Enrollment and capacity figures were supplied by school system officials; additional
capacity information is given in James and Berger Associates, Base Studies: Jefferson
County Comprehensive Plan (n.p., 1971), p. PF-45.

N.A. - Data not avr.lable.

Letter from Mr Issac Hogg, Superintendent of Southwestern Jefferson County Consolidated School,*

to Ms. Sue Anr Curtis, Argonne National Laboratory, 25 August 1975.
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TABLE 2.26

UATER SUPPLY SYSTEMS IN JEFFERSON COUNTY: 1975

Madison Hanover

Pump Ratings (2) 1,000 gpm 600 gpm
(2) 850 gpm 325 gpm

300 gpm

Design Capacity 5,328,000 gpd 1,764,000 gpd

Estimate Effective Capacityl 3,729,600 gpd 1,234,800 gpd

Average Daily Consumption 1,848,200 gpd 425,000 gpd

Estimated Peak Consumption 2 2,310,250 gpd 531,250 gpd

Excess Capacity 1,419,350 gpd 703,550 gpd

Source: Mr. Charles Keller and Mr. Thomas Champion of the Madison Utilities Office; Mr. Wilbur
Heitz of the Hanover College maintenance department; and USNRC staff estimates.

1. Effective capacity is assumed to represent 70% of design capacity.

2. Peak consumption is assumed to be 125% of average daily consumption.

TABLE 2.27

SEWAGE TREATMENT SYSTEMS IN MADISON AND HANOVER: 1975

Madison Hanover

Design Capacity 3,500,000 gpd 540,000 gpd

Estimated Effective Capacity * 2.450,000 gpd 378,000 gpd

Treatment 2,000,000 gpd 245,000 gpd

Excess Capacity 450,000 gpd 133,000 gpd i

Sou rce. Mr. Charles Keller of the Madison Utilities Office; Mr. James Long of the Hanover Town;
and USNRC staff estimate.

* Effective capacity is assumed to represent 70% of design capacity.

|
,
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2.8.2.2.5 . Fire Protection

Nine fire departments serve Jefferson County. Among the eight departments that serve outside the
City of Madison, there are 142 men, all serving on a volunteer basis, and 21 fire trucks. The
City of Hadison Volunteer Fire Department operates six stations and has a membership of over
200 active volunteers. These stations have a working agreement to provide additional protection
to the Town of Hanover and all outlying small comunities.75 As discussed in the Base Studies
report of 1971, fire fightiag resources are substandard due to problems of comunication, equip-
ment deficiencies, and service area limitations.76

2.8.2.2.6 . Hospitals j

! The principal source of hospital services in Jefferson County is the 130-bed King's Daughter's
Hospital, a private non-profit organization located in Madison. During 1975, the Lospital pro-
vided service to 5,000 patients and achieved an occupancy ate of 74%. Current comparisons of
hospital service in Jefferson County with those prevailing throughout the United States and the
State of Indiana indicate that county residents presently have adequate hospital facilities and
services (see Table 2.28). An application has been approved by State officials for the demolition
of the existing non-fireproof south wing and the construction of a three-story '30-bed wing that

- will also contain laboratories, an emergency room, and other ancillary facilities.77

Also, Jefferson County is served by Scott Ccunty Memorial Hospital which has 62 beds and an 82%
occupancy rate, and Clarke County Memorial Hospital, a 234-bed facility with a 77% occupancy
rate (E.R. Supp. 1, p. 2.2-3). Emergency ambulance service is provided by five mortuaries --
three in fladison, and one each in Hanover and Dupont -- which have a total of 10 vehicles. All
areas of the County are within the 25-mile maximum running distance standard recommended by the
Indiana State Board of Health.78 Each of the ambulances is available on a 24-hour basis and is
equipped with oxygen and first aid equipment.79

2.8.2.2.7 Recreation Facilities
' Only a small fraction of.the land in the area surrounding the proposed site is used for recrea-

tion. The major recreational areas of Jefferson County are centered in Clifty Falls State Park.'

Hardy Lake 3 tate Reservoir, Madison, and Hanover. Clifty Falls State Park has 1357 acres of
land and offers facilities for camping, fishing, riding and hiking. In 1975, the yearly attendance
at the park was 214,400 persons; the addition of new swimming facilities may increase attendance
by 1976 or 1977 (ER, Enclosure 1). Hardy Lake Reservoir, which is used for water-related sports,
includes 2100 acres (850 hectares) of recreational land. Jefferson County also contains many
smaller private recreational facilities. Table 2.29 lists the major recreational facilities in
the Madison-Hanover area and their availability to the public. There are no designated hunting
areas within.10 miles of the site, although the area provides good habitat for wildlife.

The t1cAlpine Pool, between Markland and ticAlpine Davis on the Ohio River, is an important recrea-:

tional resource for boating and sport fishing. The quality of sport fishing on the Ohio River
has been poor in recent years (see Section 2.7.2.2).

t -

Special events in the Hadison area are listed in Table 2.2.2-19 of the ER. In addition, the
Hanover College offers a comunity concert and theatrical season. These activities, particularly
those in the Madison area, are an attraction for tourists.

.

PSI has constructed a public information center in the City of Mcditon which features displays on
the history of flartison and on the Marble Hill Nuclear Generatin The facilities of the
center are available for use by community groups (ER, p. 8.1-8)g Station.

' 2.8.2.8 Road Systems j

Within Jefferson County, the principal access routes are U.S. 421 and State Roads 7, 56, 62,-

and 107 (see Section 2.2.2). These routes are classified as rural minor arterials and are in
good condition.so Recent studies by the Indiana State Highway Comission indicate that the'

Madison-Hanover corridor is heavily-traveled with routes 107 and 62 carrying at least 5000 vehi-
cles during an average day.si-

,

2.9 REGIONAL AND LOCAL LANDMARKS

- 2.9.1 Region
.

Several sites of historic importance located within 10 miles (16 km) of the Harble Hill Station
are listed in Table 2.3-1 of the ER.

t

4

' f rF''- 9
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TABLE 2.28

SERVICE COMPARISONS FOR SHORT-STAY GENERAL fEDICAL
AND SURGICAL HOSPITALS: 1974

' Population * ' Population * Hospital PersonnelPer llospital Bed Per Hospital Personnel Per Bed,

j

.. Jefferson County 213 123 1.7-
i

.

!. Indiana 205 96 2.1

United States -223 91 2.5

i
Sources: ' American Hospital Association, Guide to the Health Care Field,1975 Edition (Chicago: '

' American Hospital Association,1975), po.18, 84-89.
*

Population infonnation from U.S. Department of Comerce, Bureau of the Census, Current Popula-. tion Reports: Population Estimates and Projections, Series P-25 "1973 Population and 1972 )

Per Capita income Estimates for Counties, Incorporated Places, and Selected itinor Civil Divi-
sions in Indiana," No. 559 (Washington, D.C.: Government Printing Office,1975), pp. I and 11;L
and U.S. Department of Commerce, Bureau of the Census, Current Population Repor ts: Population
Characteristics, Series 20 "Househo?d and Family Charicteristics: March 1975,'' ko. 291 (Wash-
ington, D.C.: Governmt*,t Printing Offico,1976), p.1<

i
: TABLE 2.29g

RECREATIOW L FACILITIES IN T3E [1ADISON-HANOVEP. AREA
r

*

Name of Facility Activities Availability

;

!!adison Country Club Golf picnicking, swiming Private

Madison Golf Area Goir Public

Clifty Golf Range Golf Pu lic

Kelly's Landing' Boating Private,

- Madison Pfarina Boating Private

Bennett's Boating Boating Private

Weaver's Dock Coating' (notknown)

Rec a na A ea Boating, swiming, field sports Private I

Hanover Beach Swiming, sumer hones Private-

Hanover Town Park Field sports, picnicking Public-

fladison C1ty Park ' Field sports,-picnicking Public js
.

fladison Playgrounds 17 play areas Public
1

''

Delta QueenI Sightseeing river totrs Public I

,

!. Source: . James & Berger Associates, Base Studies: Jefferson County Comprehensive Plan '

(n.p.,1971),pp. REC 5-8.

|
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In general, most of these historic sites are near Hadison. Indiana, although a few additional
-sites are listed for the towns of Hanover, Indiana; Milton, Kentucky; and Bedford, Kentucky.
This list includes two Madison areas that are also recorded in the National Register of Historic
Places and one State museum.82 In addition, Historic Madison, Incorporated, has preserved

,

several buildings that are open to the public.

Within 10 miles (16 km) of the station site, there is a series of scenic and natural areas so |

designated by Jefferson County. These locations are shown in Figure 2.3-2 of the ER and include ;

waterfalls, caves, and forests. |

8The nearest scenic locations in the National Registry of Natural Landmarks 3 are Officer's Woods
and the Ohio Coral Reef (Falls of the Ohio). The Woods are about 12 miles and the Falls about 25
miles from the site,

r 2.9.2 Site

The site of Harble Hill Station has some areas of scenic as well as cultural-historical'importance.

Esthetically, the northern portion of the site is very attractive, and the white pine forest in |
this location is unique to the general region (ER, pp. 2.3-2a), i

The site also includes an early 19th-century cemetery, two 19th century houses of Federal-style
architecture, and evidence of prehistoric settlement. ~ Twelve archeological sites are reported
to be within and adiacent to the station property (ER, App. ZA). Several of these sites are

,

! recorda4 as beirg ve,:y early in the archeological sequence of Eastern North America.

The State Preservation Officer has been contacted and his comments are summarized as follows:
(1) this project does not affect any sites now listed in the National Register; (2) any
archeological sites uncovered by construction activities should be evaluated by an archeologist
and salvaged as needed; and (3) the historical and architectural value of two 19th-century
buildings on the station site should be investigated (ER, App. 2B).

Since the DES was issued, the buildings on the site have been examined by a consultant of the
! applicant who concluded that-the buildings did not possess significant historical or archeological

values.~ The Indiana Historic Preservation Officer, on reconsideration, concurred with this
assessment.e4

i
<

r

1

I

,
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3. STATI0il DESCRIPTION

3.1 EXTERNAL APPEARANCE

flost of the flarble Hill facilities will be constructed on a leveled plateau with a base elevation
of about 775 feet (236 m) flSL, about 350 feet (105 m) above the normal level of the Ohio River.
The principal structures of the station will be:

(1) the turbine building (containing two steam turbine-generators and associated equipment),

(2) two reactor containments (each housing a pressurized-water reactor and associated
reactor coolant system),

(3) the solid radioactive waste storage and service building,

(4) the auxiliary building,

(5) the fuel storage and handling building,

(6) two banks of 25-cell mechanical-draft cooling towers,

(7) a conventional electrical switchyard, and

(8) an administration building.

In addition to these structures there will be two mechanical-draft cooling towers for essential
service-water cooling located above a concrete reservoir that will store water for the ultimate
heat sink. Several water storage tanks for emergency back-up cooling, refueling, and potable
water will be located north and south of the central complex along with three biocide (Na0C1)
storage tanks and a fuel oil tank. Other facilities will consist of a train washdown shed asso-
ciated with the fuel storage and handling building, transmission towers and lines, and a river
screenhouse and blowdown discharge structure on the Ohio River (PSAR, Fig.1.2-2). There will
also be a 250-space parking area (ER, Fig. 4.1-1). Figure 3.1 shows the site layout. An artist's
rendition of the station is given in Figure 3.2, but may not accurately represent the overall
appearance of the station when completed.

The station complex will be of a unified architectural design. The turbine building, auxiliary
building, and fuel storage building will form a "T" shape with the turbine and fuel storage
buildings at the top and the auxiliary building at the base flanked by the two reactor containment
buildings. Adjoining the turbine building will be the service and solid radwaste storage building.
Housing for each reactor unit will be 150 feet (45 m) in diameter and will extend 200 feet (60 m)
above grade elevation. The height of the turbine building will be 125 feet (38 m), with other
adjoining butidings slightly lower. The central complex of buildings will be about 880 feet (270
m) long by 680 feet (210 m) wide at the maximum points.

Views of the structures from nearby locations will be obstructed by the existing forest vegetation,
most of which will be preserved. The site itself will not be visible from any major transporta-
tion route or nearby comnunities.

3.2 REACTOR AND STEAH-ELECTRIC SYSTEM

The description of the reactor and steam-electric system that follows is brief and general
because its purpose is to provide the descriptive basis for the assessme;.t of environmental
impacts, flore detailed technical descriptions of this system are discussed in the applicant's
PSAR, Sections 1.2, 4.0, and 10.0.1

.
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3.2.1 Nuclear Reactors -
l

The Marble Hill Nuclear Generating Station (Units 1 & 2) will utilize two Uestinghouse Electric |
Corporation pressurized water reactors (PWRs). The generated steam will drive two tandem-compound l

1800-rpm turbines, also of Westinghouse manufacture, each having one high-pressure and three low-
pressure stages. Variations in turbine back pressure from winter to sumer during normal operation
are expected to range from 2.58 to 4.70 inches of mercury, absolute (0.87 to 1.6 newtons per
square
centimeter).

3.2.2 Fuel Description

Fuel used in thc station reactors will consist of uranium dioxide ceramic pellets encapsulated
under pressure in Zircaloy-4 fuel rods; U-235 enrichment of fuel rods is expected to vary from
2.1 to 3.1 percent, by weight. There will be 264 fuel rods in each fuel assembly, and each
reactor core will consist of 193 fuel assemblies arranged in the shape of a cylinder. During j
routine operation about one-third of the fuel assemblies will be replaced each year.

,

|
\

3.2.3 Power Output

.The gross power output of each unit is estimated at 3425 Et or 1192 MWe, at rated capacity.
Plant-related electrical consumption will be about 60 MWe, Thus, net power output will be about I

1130 MWe per unit, 2260 MWe.for the station. However, because the containment and engineered I

safety features are designed for a power rating of 3565 MWt, the analysis of radioactive dis-
charges (see Sec. 3.5) is based on this maximum rating.,

3.3 UATER REQUIREMENTS ;

4

. At the Marble Hill Huclear Generating Station water will be used in the circulating-water systems,
the service-water systems, the steam-cycle makeup, and the potable-water system. A flow chart ;
detailing predicted water usage is depicted in Figure 3.3. |

The makeup water required for operation of the proposed generating station will be obtained from
the Ohio River near the station site. Because the pool elevation at the site has been maintained
at 420 ft (130 m) by the Corps of Engineers, no station outages resulting from lack of water are 1
expected. At this elevation, the pool represents an abundant reservoir for the station's needs.
The precise volume of required makeup water will be dependent primarily on the following factors:

(1) the amount of maken water required to prevent scaling in the condensers and
cooling towers, and

(2) the amount of water lost to evaporation and drift.
|

3.3.1 Circulating-Water System

| The circulating water of each unit will flow in a closed-cycle cooling-water system that will
| dissipate heat from the steam condensers. When flowing through the condensers at a rate of

1263 cfs (35.76 m3/sec) per unit the circulating water is expected to be warmed about 28'F!

(16*C). Reduction of the water temperature will be accomplished through evaporation and sensible
| heat transfer to the atmosphere by means of mechanical-draft cooling towers.

The estimated seasonal average evaporation rates for the mechanical-draft cooling towers have
3been estimated to range between 52.7 ar.d 57.4 cfs (1.49 and 1.62 m /sec), depending on weather

conditions. The losses from both banks of cooling towers due to drift will be about 0.53 cfs
(0.015 m3/sec), or 0.02% of the circulating-water flow. The blowdown necessary to maintain the
total dissolved solids (TOS) level _ in the circulating-water system was calculated using these
rates of evaporative and drift losses. Blowdown volume will vary between 7.9 and 9.9 cfs (0.22

3and 0.28 m /,ec) from spring to sunrner depending on the river condition and the evaporation
rate. By varying the blowdown volume, the TDS level in the circulating-water systems can be
maintained at 1500 mg/ liter (a value chosen by the applicant to insure that condenser scaling
does not occur). The highest blowdewn volume will occur during the sumer when evaporation
rates are high. To compensate for losses due to evaporation, drift, and blowdown, makeup water

3at rates varyir.g between 61 and 69 cfs (1.7 and 1.9 m /sec) will be withdrawn from the Ohio
River. These figures for evaporation, drift, blowdown, and makeup have been calculated by the
applicant based on two-unit operation at a 100% capacity factor. Variations in station water

. consumption are given in Table 3.1 for the following conditions: 100% operation, 50% cperation,
hot standby, and cold shutdown.

- .__, . _ _ _ _ _
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Fig. 3.3. Water Use Flow Diagram. From ER, Fig. 3.3-1.
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Table 3.1. Variations in Station Water Use
(cfs,2-unitoperation)

100% 50% Hot Cold
aOperation Operation Standby Shutdown

Mechanical-Draft
Cooling-Tower System

Makeup 64.5 30.9 4.23 0

Blowdown 8.9 3.7 3.7 0

Evaporation 55.1 26.7 0 0

Drift 0.53 0.53 0.53 0

Sanitary System 0.023 0.023 0.023 0.023
bRadwaste System 0.58 0.58 0.58 0.58

CDemineralizing System
Makeup to steam 0.33 0.17 0 0
generator

Essential-Service-Water
Cooling-Tower System

d dMakeup 4 4 2.5 0
d dBlowdown E 2 2.0 0
d dEvaporation 2 2 0.5 0

Drift 0 0 0 0

From ER, Ti.ble 3.3-2.
aSubject to operating variables.
bA major portion of this flow rate will be recycled; 3% will be lost as evaporated concen-
trates,

cThe demineralizers will be designed to have a greater capacity to supply demineralized water
during start-up conditions.

d
Peak.

3.3.2 Nonessential-Service-Water System

The nonessential-service-water system cools equipment that is neither safety-related nor essential
for safe reactor shutdown, such as the turbine-oil coolers, the sample coolers, and the vacuum-
pump-oil cooler. The water, taken from the cold side of the cooling towers, will be supplied by
two pumps, one for each unit. A full-capacity standby to serve either unit is also provided.
This system requires a total flow of about 134 cfs (3.79 m /sec).3

3.3.3 Essential-Service-Water System

The essential-service-water system (ESWS) cools safety-related equipment. The design provides
for two idantical, full-capacity systems for each unit. Each unit will have two full-capacity
pumps, each of which will take water from a separate supply line. The equipment includes the
diesel-generator coolers, the component-cooling heat exchangers, and other components necessary
for safe reactor shutdown. The flow rate through this system will be about 57.9 cfs (1.64 m /sec)3

per unit. Two mechanical-draft cooling towers will cool this water. Makeup water for this
cooling system will also come from the Ohio River. Blowdown from the ESWS will be combined with
blowdown from the circulating-water-system cooling towers.

3.3.4 Sanitary-Water System

The potable-water system will provide water for sanitary purposes. Water will be obtained from
3wells on the floodplain. The water will be filtered and pumped into a 150,000-gallon (570-m )

From this tank,15,000 gallons (57 m ) per day will be drawn for final pro-3water storage tank.
cessing through a chlorination and water-softening treatment system. Discussion of sanitary
water.and its disposal is provided in Section 3.6.3.
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3.4 HEAT-DISSIPATION SYSTEM

3.4.1 Cooling System

310 0 Btu /hr (4840 MW) of waste heatWhen operating at full power the station will produce 1.65 x
3that will be transferred to the cooling water circulating at 2660 cfs or 75.33 m /sec (2526 cfs

or 71.54 m3/sec through the condensers and 134 cfs or 3.79 m /sec from the nonessential-cooling-3

water system). The temperature rise of the cooling water passing through the condensers will be
about 28'F (16'C). Most of the waste heat will be dissipated to the atmosphere via mechanical-
draft cooling towers.

Each of the two banks of nechanical-draft cooling towers will be about 60 feet (18 m) high,1200*

feet (365 m) long, 50 feet (15 m) wide and will consist of 25 cells. Figure 3.4 shows the impor-
tant parts of two typical types of mechanical-draft cooling towers that would meet the required

| performance characteristics (the final design of the towers has not been chosen at this time).

Six circulating-water pumps are used to pump warmed water from the condenser into the top of the
tower. . The water is allowed to flow by gravity through a fill material; this serves to slow the,

'

falling water and to creak it into small droplets, greatly increasing the time and area of contact'

of the water with the air. Most of the cooling results from evaporation of a small portion of'

the circulating water, but sensible-heat transfer by conduction to air also cc.ntributes to the
cooling process.

Air is circulated by a fan' located at the top of the tower. Drift eliminators placed inside the
tower trap water droplets so that the volume of liquid lost from the tower (drift) compared to
that of the circulating water is extremely small (< 0.02%).

; In Table 3.2 are listed the design parameters for each of the mechanical-draft cooling towers.
The cooling-tower performance curve used to determine the cold-water temperature as a function of!

wet-bulb temperature is shown in Figure 3.5. Because the cooling towers have not been purchased
at this time, it is possible that this assumed design curve could differ from the final curve;
however, deviations are not expected to be large.

3.4.2 Intake

The intake structure shown in Figure 3.6 will consist of a river screen house containing three
circulating-water makeup pumps with capacities of 40 cfs (1.1 m /sec) each, two essential-service-3

_ water makeup. pumps, two traveling screens, and a 410-foot (120-m) intake flume (ER, p. 3.4-3a).t

The operating floor of the screen house will be at 475 feet (145 m) MSL, 5 feet (1.5 m) above
flood level. The bottom of the intake flume will be at 405 feet (123 m) MSL,15 feet (4.6 m)
below the 420-foot (128-m) water level maintained by the Army Corps of Engineers. The intake
flume will have a depth of 15 feet (4.6 m) and will be divided into twa channels, each 11 feet
6 inches (3.5 m) wide. The intake fiume will extend about 120 feet (37 m) into the river at a
water level of. 420 feet (128 m) MSL and has a bar grill -(with 3-in or 7.5-cm slits) at the
entrance and at the proximal end, just before the traveling screens. The top of the intake fiume

2 (1100 m ) of heavy-gauge grating with hexagonal openings. This2will be covered by 11,800 ft
will allow water to enter the intake flume from the top when the water etcvation exceeds 420 feet
(128 m) MSL about 90% of the year (ER, Fig. 2.5-5). There is no fish-diversion mechanism incor-
porated in the intake-structure design. The intake velocity is expected to be no greater than
0.5 fps (15 cm/sec) at the surface of the traveling screens and 0.01 fps (3 mm/sec) at the<

grating surface.;.
The traveling screens will be 11 feet 6 inches (3.5 m) wide and about 70 feet (20 m) high with

~

- 3/8-inch (1-cm) square mesh openings. These screens will be used to prevent debris and larger
aquatic biota from entering the condenser. This debris will be removed by rotating the screens
periodically and will be stored in a pit, sump, or. basket until a private contractor removes it
for disposal offsite in a manner authorized by the State (ER, p. 3.4-3a; Supp.1, p. 85; and

!,
Supp. 3,'p. 21),

3.4.3 ' Discharge

~ The blowdown of cooling water with higher concentration of dissolved solids resulting from
evaporation and addition of chemicals will be discharged to the Ohio River by means of a single
point submerged discharge structure (ER, Suppl. 4, p. 3.4-3), extending about 50 feet offshore,
as'shown in Fig. 3.7. The average blowdown flow will be 8.9 cfs (0.25 m3/sec) and the maximum

. discharge velocity is expected to be 8.0 ft/sec (2.4 m/sec). (See Sections 5.3.3 and 9.3.3.)

. ._ , . , _ - . _ _ -, - -
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-Table 3.2. Desigr Parameters for Each Mechanical-Draft
Cooling Tower

1

. Parameter Value l

Heat dissipation to the atmosphere 8.25 x 109 Btu /hr
Circulating-water flow rate 1330 cfs
Wet-bulb temperature 75*F

Approach 20*F

Range 28*F

Blowdownrate(average) 4.45 cfs
Evaporation rate (maximum) 28.7 cfs
Drift 0.265 cfs
Makeup rate (maximum) 34 cfs

DESIGN CONDITIONS: FLOW - 597,000 GPM
RANGE = 28 F

60 _
WET-BULB TEMPERATURE - 75 F
APPROACH - 20 F
FAN POWER - 200 BHP

OUTLET TEMPERATURE WET-BULB TEMPERATURE

50 _ PLUS APPROACH
1

E
L
1

S .40 -

2
&
<

30 -

20 _ ,

I

I I I I I I .

P.O 30- 40 50 60 70 Bu

WET-BULB TEMPERATURE (*F)
4

Fig. 3.5. Cooling-Tower Performance Curve.
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3.5 RADI0 ACTIVE WASTE SYSTEMS

During the operation of Marble Hill Station, Units 1 and 2 radioactive materials will be pro-
duced by fission and by neutron activation of corrosion prcducts in the reactor coolant system.
From the radioactive material produced, small amounts of gaseous and liquid radioactive wastes
will enter the waste streams. These streams will be processed and monitore! within the station
to reduce the quantity of radionuclides ultimately released to the atmosphere and to the Ohio
River.

The waste handling and treatment systems to be installed at the station are cescribed in the
applicant's Preliminary Safety Analysis Report dated September 17. 1975 and the Environmental
Report dated September 11. 1975. In these documents, the applicant has prepared an analysis of
his radwaste treatment systems including estimates of the annual radioactive effluents.

In the following paragraphs, the radwaste treatment systems are described and an analysis is given
based on the staff's model of the applicant's systems. The staff's model has been developed from
a review of available data from operating nuclear power plants, adjusted to apply over a 30-year
operating life. The coolant activities and flows used in this evaluation are based on experience
and data from operating reactors. As a result, the parameters used and the subsequent calculated
releases vary somewhat from those given in the applicant's evaluation. The liquid and gaseous
source terms were calculated by means of the GALE Code as outlined in draft Regulatory Guide 1.BB,
" Calculation of Releases of Radioactive Materials in Liquid and Gaseous Effluents from Pressurized
Water Reactors (PWRs)," September 9.1975. The principal parameters used in the source term cal-
culations are given in Table 3.3. The bases for these parameters are given in draft Regulatory
Guide 1.88.

In the Annex to Appendix I to 10 CFR 50 (dated September 4.1975), the applicant was provided an
alternative to Section II.D of Appendix I. The applicant has chosen this alternative (ER, Suppl.
2. p. 2-1). Based on the following evaluation, the staff concludes that the liquid, gaseous and
solid radwaste treatment systems are acceptable and that the effluents meet as low as practicable
levels in accordance with 10 CFR 50.34a, Sections II.A. II.B and II.C of Appendix I to 10 CFR 50,
and the alternative to Section II.D of Appendix I as provided in the Annex *.o Appens. I.

3.5.1 Liquid

The liquid radioactive waste treatment system will consist of process equipment and instrumenta-
tion necessary to collect. process, monitor, and recycle or dispose of potentially radioactive
liquid wastes. Prior to releasing liquid waste, samples will be analyzed to determine the type
and amounts of radioactivity present. Based on the results of these analyses, the wastes will be
released under controlled conditions to the Ohio River after being diluted with coolir.g tower
blowduwn or retained for further processing or recycle. A radiation monitor will automatically
terminate liquid waste discharge if radiation measurements exceed a predetermined level in the
discharge line. A simplified diagram of the liquid radwaste treatment systems is shown in
Figure 3.8.

The liquid radioactive waste treatment systems will be divided into three principal systems and
will be shared between Units 1 and 2: the Steam Generator Blowdown (SGB). the Radioactive Waste
Dreins (RWD), and the Radioactive Laundry Waste (RLW) systems. The SGB will be processed con-
tinually through the blowdown evaporator and polishing demineralizers. This water will be reused
in the plant. The RWD system collects water from floor drMas, equipment leakage or chemical
operations in individual tanks. After sampling and analysis, RWD water will be processed batch-
wise with the appropriate combinations of filtration, evaporation and ion exchange. RWD water
may be reused in the plant or discharged after treatment. RLW water will be treated by reverse
osmosis and may be routed through the radwaste evaporator (if necessary) to remove radionuclides
and detergents. The permeate will be analyzed to detemine if it is suitable to reuse or will be
retreated or discharged.

In addition to the preceding three systems, the Chemical and Volume Control System (CVCS) and the
Boron Recycle System (BRS) were considered in the staff's evaluation. The CVCS and BRS process
reactor grade water to control boron concentration and reactor coolant purity.

3.5.1.1 Steam Generator Blowdown (SGB)

The SGB system will precess steam generator blowdown from both u..its, and it willkave a capacity
of 120 gpm. This water will pass through filters, a blowdown evaporator and, as needd, through
mixed bed demineralizers. After treatment the blowdown condensate stream will be returned to the
condensate storage tank for reuse. The SGB treat.nent system will have sufficient capacity to
allow total recycle of the blowdown stream. The staff assumed the blowdown rate would be approxi-
mately 60 gpm at secondary coolant activity and that 1% of this flow will be released to the
environment from the condensate storage tank after processing. Based on these assumptions,
approximately 0.00027 Ci/yr/ unit, excluding tritium, will be released from this source.



. . . . _ __ _ ..

3-13

. Table 3.3. Principal Parameters and Conditions Used in Calculating Releases of Radioactive

[,4
Material in Liquid and Gaseous Effluents from Marble Hill Station

(perunit)

Reactor power level (M'.it) 3565

Station capacity' factor 0.80
aFailed fuels 0.12%

Primary system
Massofcoolant(Ibs) 5.34 x 105'
Letdown rate to CVCS (gpm) 75
Shim bleed rate (gpm) 1.9

i
Leakage rate to secondary system (1bs/ day) 100
Leakage rate to containment building

(lbs/ day) 1%/ day of primary coolant noble gas inventory
0.001%/ day of primary coolant iodine inventory'4

Leakage rate to auxiliary building (Ibs/ day) 160

Frequency)ofdegassingforcoldshutdowns4

(peryear 2
|

Secondary system
Steam flow rate (1bs/hr) 1.5 x 107
Massofsteam/steamgenerator(1bs) 9.1 x 103

;

Mass of liquid / steam generator (1bs) 1.17 x 104
Secondarycoolantmass(Ibs) 5.05 x 1054

Rate of steam leakage to turbine building
i (lbs/hr) 1.7 x 103,

J Steam generator blowdown rate (1bs/hr) 3.0 x 104

Containment building volume (ft ) 2.93 x 1063

Frequency of containment pueges (per year) 24'

Iodine partition factors (gas / liquid)
Leakage to auxiliary building 0.0075

;. Steam leakage to turbine building 1

? Steamgenerator(carryover) 0.01
Main condenser air ejector 0.15

;

Decontamination Factors (liquids)j.

I Cs, Rb Others
4 2 = 10" 1x 105Boron recycle 1 x-10

.
Equipment drains 1x 10" 1 x 105 1x 105

| Waste drains- 1 = 104 1x 105 1 x 106

All Nuclides
Except Iodine Iodine

4

Waste evaporator DF 104 103
BRS evaporator DF 103 102

Other
Anion Cs, Rb Nuclidesj.

'
Mixed bed demineralizer

Baron recycle feed (H B0 ) -10 2~ 10'3 3
; Primary coolant letdown - 10 2 10

Radwaste- 102(10) 2(10) 102(10)
Evaporator condensate polishing -10 10 10

' Cation bed demineralizer 1(1) 10(10) 10(10)

10(10) 1(1) 1(1)2Anton bed demineralizer.
~

Containment Building Internal Recirculation System

Flowrate(cfm)- 1.6 x 104
Operatingperiod/ purge'(hours) 16-

Mixing efficiency 70%

"lhls value is constant and corresponds to 0.12% of the operating power fission product source
tem being released to the primary coolant.

. - _ ,. . , . . . . a _ ~2 ___ . .- _
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Fig. 3.8. Liquid Waste T eatment Systems.

:
1

3.5.1.2 Radioactive Waste Drains (RWD),

The RWD system will collect lisuid from the containment sumps, auxiliary building floor drains,
turbine building floor drains, auxiliary building equipment drains, turbine building equipment
drains, demineralizer regereration waste drains Tnd chemical drains. Each of these substreams,

j will be collected in its respective drain analysis tanks where its radioactivity level and
,

jchemical composition will be ascertained and an appropriate treatment method determined. With
the exception of the turbine building drains, liquid radioactive waste will normally pass in l
batches through a 60 gpm evaporator. The evaporator condensate will be processed through a
demineralizer. The treated watte will then be discharged, reprocessed or reused based on its

! radioactivity content and plant water balance requirements.
,

1 In its evaluation, the staff has assumed all of the water from the RWD system will be discharged. I
''

This discharge will be approximately 1400 gpd/ unit of treated water containing 0.0068 C1/yr/ unit Iexcept tritium and noble gas, and 7200 gpd of untreated turbine building water containing an
additional 0.018 Ci/yr/ unit excluding tritium and noble gas. The staff's release values were
calculated using the parameters in Table 3.3.

The applicant estimates a combined release of 0.049 C1/yr/ unit of treated RWD water and untreated
turbine building water. excluding tritium and noble gases.

~

3.5.1.3 Laundry Waste Subsystem (Lits)

Laundry wastes will be collected in the 4000 gallon laundry waste tank' and processed by reverse- i

osmosis to reinove detergents and particulate matter prior to treatment, if necessary, in the
!waste evapc ator. . Based on its parameters, the staff assumed a generation rate of 450 gpd/ reactor.

This entire volume is assumed to be discharged, and will contain 0.002 C1/yr. The applicant
assumes all of the laundry wastes will be discharged, and that there will be nc 'sdioactivity
released. '

'

- __ _ __ _~ . . _ __ ~ . . . . .- - l



3-15

3.5.1.4 The Boron Recycle System (BRS)

Primary coolant will be withdrawn from the reactor coolant system at approximately 75 apm and
processed through the Chemical and Volume Control System (CVCS). The letdown Etream will be
cooled, reduced in pressure, filtered, and processeo through one of two mixed-bed demineralizers.
Approximately 10 percent of this letdown stream will be passed through an additional cation
demineralizer to remove excess lithium and cesium. Radionuclide removal by the CVCS was evalu-
ated by assuming 75 gpm letdown flow at primary coolant activity (PCA) through one mixed-bed
demineralizer (Li B03 form) and 7.5 ppm flow through one cation demineralizer in series with the3
mixed bed. The CVCS will be used to control the primary coolant boron concentration by passing
a portion of the letdown stream through the boron thermal regeneration system. A side stream of
approximately 1.9 gpm of the treated letdown stream is diverted to the BRS as shim bleed. In the
boron thermal regeneration system, boron will be either absorbed from or desorbed into the
letdown stream depending upon the stream temperature. Since the thermal regeneration deniner- 4

'alizer resins will desorb as well as absorb radioactivity, the thermal regeneration system was
not considered for radionuclide removal. However, use of the thennal regeneration system will
reduce the quantity of liquid waste generated from maintaining boron control. i

l

Shim bleed from the letdown stream will be processed through one of two mixed-bed demineralizers I
(Li 803 form) and routed to the recycle holdup tanks. Valve leakoffs and equipment drain wastes3

in the reactor containment as well as excess spent fuel pit water will be transferred to the
recycle holdup tank where it will be combined with the shim bleed. These streams from each unit
will form the principal inputs to the " ' and will be processed batchwise from the recycle holdup

ed input activity by applying the DF for a mixed-bedtanks. The staff calculated the shL >

demineralizer in the LI B0 form, to the shim bleed stream, assuminq 1.9 qpm/ reactor flow and3 3
CVCS output activity. The reactor coolant drain tank input flow to the BRS was assumed to be 300
gpd/ reactor at PCA based on the applicant's assumption which we find to be reasonable.

Radioactive decay experienced during collection in the recycle holdup tank was calculated using
the GALE Code. The collection time was calculated to be 16.5 days assuming the 112,000-gallon
recycle holdup tanks will be filled to 80 percent capacity using the combined shim bleed and
reactor coolant drain tank flow rates from both reactor units. Radionuclide removal was based on
the parameters in Table 3.3 for an evaporator and demineralizer in series. Additional credit for
radioactive decay time during processing of the contents of the recycle holdup tank through the
two recycle evaporators has been given. In its evaluation, the staff assumed that equipment
downtime and anticipated operational occurrences will result in a;,3ximately 10 percent of the
evaporator condensate stream containing 0.001 Ci/yr, excluding trit.; and noble gases, being
discharged with the cooling tower blowdown to the Ohio River. The applicant assumed that the BRS
stream will be recycled and did not specify a discharge fraction in his evaluation.

3.5.1.5 Liquid Waste Summary

Based on the evaluation of the waste treatment systems using the parameters in Table 3.3, the
staff calculates the releases of radioactive materials in the liquid wastes to be 0.18 Ci/yr/
reactor, excluding noble gases and tritium. The results of these calcul W ons are given in
Table 3.4. Based on previous experience at operating reactors, the staff estimates the tritium
releases to be 510 Ci/yr/ reactor. The applicant has estimated the releases to be 0.05 Ci/yr/
reactor, excluding tritium and 660 C1/yr/ reactor of tritium. The difference between the staff's
values for releases (excluding tritium) and those calculated by the applicant are due largely to
the quantity of BRS waste recycle in the respective models. The staff assumed 10 percent of the
BRS stream will be discharged over the life of the plant due to equipment downtime and antici-
pated operational occurrences whereas the applicant assumed total recycle of this stream.

Based on the staff's evaluation, the radioactivity in liquid effluents from Units 1 and 2 will
not result in whole body doses to an individual in an unrestricted area greater than 3 mrem /yr or
critical organ doses greater than 10 mrem /yr from either reactor, in accordance with Section II.A
of Appendix I to 10 CFR 50. Also, the radioactivity in the liquid effluents from both units,
exclusive of tritium and noble gases, will be less than 5 Ci/yr/ reactor, and the whole body and
critical organ doses will be less than 5 mrem /yr from the site, in accordance with the alternative
to Section II.D of Appendix I as provided in the Annex to Appendix I. The staff concludes that
the liquid radwaste treatment system will reduce liquid radioactive effluents to as low as practi-
cable levels in accordance with 10 CFR 50.34a. Appendix I to 10 CFR 50, and the Annex to Appendix I
to 10 CFR 50 (see Sec. 5.4).

3.5.2 Gaseous

The gaseous waste treatment and ventilation systems will consist of equipment and instrumentation
necessary to reduce releases of radioactive gases and airborne particulates from equipment and
building vents. The principal source of radioactive gaseous waste will be gases stripped from
the primary coolant in the CVCS and BRS. Additional sources of gaseous wastes will be main
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I
Table 3.4. Calculated Releases of Radioactive Materials i

in Liquid Effluents from Marble Hill Nuclear Generating Station. '

Units 1 and 2

Nuclide C1/Yr/ Reactor I

Corrosion & Activation Products |
aCr-51 8(-5 1

Mn-54 5- I
Fe-55 7- '

Fe-59 5-
Co-58 8.3(-4 i

Co-60 3.8(-4)
Np-239 3(-5)

Fission Products I

Br-83 8-
Rb-88 5-
Sr-89 2-

Y-91 9-
Mo-99 5.1 -
Tc-99m 5 -3)
Te-127m 1 -5)
Te-127 2- !
Te-129m 6-
Te-129 4-

I-130 1.6 -
Te-131m 4- 1

1-131 1-
Te-132 7.2 -

I-132 3.2 -
I-133 4.9(-2 1

1-134 3(-4 !

Cs-134 2.5 -3
I-135 7 -3)

Cs-136 8.3 -4
Cs-137 2.2(-3
Ba-137m 9(-4
All others 6(-5)
Total
Except Tritium 1.8(-1)
Tritium 510

' Exponential notation: 8(-5) = 8 = 10-5
;

! !

!

condenser vacuum pump offgases, ventilation exhausts from the auxiliary, radwaste, fuel handling
I and turbine buildings, and gases collected in the reactor containment building. The principal j

system for treating gaseous wastes will be the gaseous waste processing system (GWPS). The GWPS
will collect and store gases stripped from the primary coolant in a continuously recirculating
nitrogen loop containing two compressors and six pressurized storage tanks. The GWPS will be
shared between Units 1 and 2. The ventilation exhaust from the auxiliary, radwaste, and fuel
handling building will norma'ly be processed through HEPA filters before release to the atmosphere.
The applicant states that when radioactivity levels are above a predetermined value, the ventila-
tion exhaust will be processed through charcoal adsorbers. The staff evaluation assumes continuous
flow through the charcoal adsorbers. Offgases from the main condenser vacuum pump exhausts and
the turbine building will be released without treatment. The containment atmosphere will be
recirculated through filters and charcoal adsorbers prior to purging through HEPA filters to the
atmosphere.

The steam generator blowdown treatment system will provide for cooling the blowdown in heat
exchangers to prevent flashing. The blowdown condensate will be collected in the condenser hot-
well where degassing will occur due to the relatively low pressure in the condenser. The gaseous
waste +reatment systems are shown schematically in Figure,3.9.

j
i
|

|

. |
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3.5.2.1 Gaseous Waste Processing System (GWPS)

The gaseous waste processing system will be designed to collect and process gases stripped from
the primary coolant in the CVCS, BRS, and miscellaneous tank cover gases. The GWPS will contain
a constant inventory of nitrogen whf ch will be continuously recirculated as a carrier gas to
transport radioactive gases removed from the primary coolant. Hydrogen cover gas from the

,

volume control and reactor coolant drain tanks, and gases stripped in the BRS degassifier will i

anter the nitrogen loop. The nitrogen, hydrogen, and radioactive gases will be collected, I

compressed, arf stored in one of six pressurized storage tanks.
IThe storage tanks will collect, store, and release gases to the loop in rotation to allow short- )

lived radionuclide decay. After holdup, the nitrogen, hydrogen, and long-lived nuclides will be
reused in the loop or discharged to the environment if sufficient decay has occurred.

The applicant considers the system to be capable of retaining radioactive gases for at least 45
days. The staff has based its calculations on release after approximately 70 days holdup which
will leave Kr-85 (10.7-yr half life) and Xe-133 (b.27-day half life) as the predominant radio-
nuclides. The staff's holdup time of 70 days is based on a waste gas input flow rate of 140
cu. f t. per day and a storage tank pressure 70% of the design value. Of the six waste gas decay
tanks H the tiarble Hill design, one tank is held in reserve for back-to-back shutdowns, one tank
is i ! he process of filling and the remainder are used for storage. Based on the staff's
review of the ttarble Hill application and experience with similarly designed systems, the staff
considers that the operation of the !!arble Hill station will result in an expect d holdup time
of 70 days for gaseous radionuclides in the GWPS. The staff has also analyzed the CWPS assuming
only 45 days holdup (the applicant's assumed holdup time), and has determined the system will
still meet all applicable codes and regulations, and specifically will still be in conformanc.
with Appenttix 1 to 10 CFR Part 50. The staff calculates the GWas releases to be 520 Ci/yr/
reactor for noble gases. 0.04 Ci/yr/ reactor for airborne particulates, 8 C1/yr/ reactor for
carbon-14, and negligible for iodine. The applicant estimated 6,000 Ci/yr/ reactor of noble
gases and negligible amounts of iodine and particulates will be released from the GWPS. The
applicant's more conservative estimate is based on operation with 0.25 percent of the operating
power fission product source term leaking to the primary coolant while the staff's analysis used
0.12 percent of the operating power fission product source term.

I

3.5.2.2 Containment Purges

Radioactive gases will be released inside the reactor containment when primary system components
are opened or when leaks occur in the primary system. The gaseous activity will be sealed
within the containment during normal operation but will be released periodically during contain-
ment purges. Prior to purging, the containment atmosphere will be recirculated through HEPA
filters and charcoal adsorbers for particulate and iodine removal. Following this recirculation
procedure, the containment will be purged to the atmosphere through HEPA filters. The airborne
activity was calculated based on the parameters listed in Table 3.3 for primary coolant leakage
to the containment. Radionuclide removal was based on 16 hours of recirculation system operation,
70 percent mixing efficiency and a DF of 10 for the recirculation charcoal adsorber. The staff
assumed 24 containment purges annually. The staff calculated the containment purge releases to

,

be 6600 Ci/yr/ reactor of noble 1,ases 0.0075 Ci/yr/ reactor of iodine-131,1 Ci/yr/ reactor of |
carbon-14, 25 Ci/yr/ reactor of argon-41, and a negligible amount of particulates. The applicant '

estimated a release of 325 Ci/yr/ reactor of noble gases 0.016 C1/yr/ reactor of iodine-131, and ;

negligible amounts of carbon-14, ar
are different from the staff's valtk,gon-41, and particulates. The applicant's estimated releasesMue to his assumption of 10 purges per year for trach
reactor, resulting in more decay time prior to purge, and the use of a different primary coulant
radionuclide inventory. l

1

3.5.2.3 Auxiliary and Fuel Handling Building Vent Releases |
Radioactive gases will be released to the auxiliary and fuel handling buildings due to leakace |
from primary system components. These two buildings will share a common ventilation system
designed to ensure that airflow will be from areas of low potential to areas having a greater
potential for the release of airborne radioactivity. Ventilation air will be exhausted through
HEPA filters for particulate removal. The system will have the ability to exhaust through
charcoal adsorbers in the event of high airborne radiation; however, the charcoal adsorber must

| be in operation whenever required to meet the limits of 10 CFR Part 20 and the dose design
objectives of Appendix I to 10 CFR Part 50. The staff's calculated releases were based on the
auxiliary building leakage rate and iodine partition factor listed in Table 3.3 with credit
given for the charcoal adsorber in the operating stream. Based on these parameters, the staff
calculates the auxiliary building releases to be 400 Ci/yr/ reactor of noble gases, 0.004 Ci/yr/

|

|
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reactor for iodine-131, 0.003 C1/yr/ reactor for airborne particulates, and 910 C1/yr/ reactor of
tritium. The applicant estimated the releases to be 1600 C1/yr/ reactor of noble gases. 0.007
Ci/yr/ reactor for iodine-131, 780 Ci/yr/ reactor of tritium, and negligible amounts of particulates.
The applicant's estimate is based on operation with 0.25 percent of the operating power fission
product source term leaking to the primary coolant while the staff's analysis uses 0.12 percent.

3.5.2.4 Turbine Building Vent Releases

Radioactive gases will be released to the turbine building due to secondary system steam leakage.
The turbine building ventilation system exhausts will not be treated prior to release. The
staff's calculated release values are based on 1700 lbs/hr/ reactor of steam leakage to the turbine
building assuming all of the noble gases and iodine remain airborne. On this basis, the staff
calculated the turbine building vent release to be negligible for noble gases and 0.002 C1/yr/
reactor for iodine-131. The applicant estimated 0.016 C1/yr/ reactor for iodine-131 and a negli-
gible noble gas release. The applicant's more conservative estimate is based on operation with
0.25 percent of the operating power fission product source tem while the staff's analysis uses
0.12 percent.

3.5.2.5 Stean. Releases to the Atmosphere

The turbine design provides for bypassing 40" of the steam directly to the condensers. The
staff's analysis indicates that steam releases to the environs due to turbine trips and low
power physics testing will have a negligible effect on the calculated source term.

3.5.2.6 Main Condenser Offgas Releases

Offgas from the main condenser vacuum pump exhausts will contain radioactive gases resulting
0 from primary to secondary system leakage. Iodine will be partitioned between the steam and

liquid phases in the steam generators and between the condensing and noncondensable phases in
the main condensers and vacuum pumps. The major concentration of iodine present in the vacuum
pump exhaust will be released through a charcoal adsorber to the plant vent. Based on the
parameters listed in Table 3.3, the staff calculates the main condenser vacuum pump releases to
be approximately 250 C1/yr/ reactor for ncble gases and 0.003 Ci/yr/ reactor for iodine-131. The
applicant estimated this release to be 1100 Ci/yr/ reactor for noble gases ar.d 0.005 Ci/yr/ reactor
for fodine-131. The applicant's estimate is based on operating with 0.25 percent of the fission
product source tem while the staff's analysis used 0.12 percent.

3.5.2.7 Gaseous Waste Sumary

Based on the parameters given in Table 3.3, the staff calculates the total radioactive gaseous
releases to be approximately 7800 Ci/yr/ reactor of noble gases. 0.016 C1/yr/ reactor of iodine-
131, 9 C1/yr/ reactor of carbon-14, 910 Ci/yr/ reactor of tritium, 25 Ci/yr/ reactor of argon-41,
and 0.043 C1/yr/ reactor of airburne particulates. The principal sources and isotopic distribu- ,

tions are given in Table 3.5. The applicant has calculated an overall release of approximately )
9000 Ci/yr/ reactor of noble gases. 0.044 C1/yr/ reactor of iodine-131, 800 Ci/yr/ reactor of

'

tritium, and negligible amounts of carbon-14, argon-41 and particulates.

Based on the staff's evaluation, the radioactivity in gaseous effluents from Units 1 and 2 will
not result in an air dose to an individual in an unrestricted area greater than 10 mrads/yr for,

gama radiation, 20 mrads/yr for beta radiation, or 15 mrem /yr for radioiodine and radioactive
particulates from either reactor in accordance with Sections II.B and II.C nf Appendix I to 10
CFR 50. Also, the effluents from the site will not result in ar. ani.ual gamma air dose greater
than 10 mrads, a beta air dose greater than 20 mrads, a release of iodine-131 greater than 1
C1/ reactor, or a dose from radioiodhe and radioactive particulates released greater than 15
mrem, in accordance with the alternative to Section II.D of Appendix I as provided in the Annex
to Appendly I. The staff concludes that the gaseous radwaste treatment system will reduce
gaseous raaloactive effluents to as low as practicable levels in accordance with 10 CFR 50.34a,
Appendix I to 10 CFR 50, and the Annex to Appendix I to 10 CFP 50 (see Sec. 5.4).

3.5.3 Solid Waste Sumary

Solid waste containing radioactive materials will be generated during station operations. Solid
wastes will be categorized as " wet" and " dry" based upon the need for moisture absorption and
solidification during processing. The solid waste system will consist of a waste druming sub-
system for dry solid waste and a separate system for wet solid waste.
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Table 3.5. Calculated Releases of Radioactive Materials in Gaseous Effluents !
from Marble Hill Nuclear Generating Station. Uni.ts 1 and 2 |

(C1/Yr/Reactur) '

Reactor Building Auxiliary Building Turbine
Purge System Ventilation Building Waste Gas Processing System.

Nuclide Exhaust Systems Exhaust Vents Miscellaneous Vent Exhaust

Kr-83m a a a a
Kr-85m 2 2 a 1

Kr-85 110 3 a 510
Kr-87 a 1 a a
Kr-88 2 4 a 3

Kr-89 a a a a
Xe-131m 56 2 a 6
Xe-133m 41 5 a 3 .

Xe-133 6400 380 a 240 )Xe-135m a a a a j
i

Xe-135 11 7 a 5
Xe-137 a a a a
Xe-138 a a a a
I-131 0.0075 0.0043 0.002 0.0027
I-133 0.0045 0.006 0.0018 0.0038

bCo-60 1.4(-5 2.7 - c 7.0(-3)
Co-58 3.l(-5 6.0 - c 1.5(-2)
Fe-59 3.1 -6 6.0 - c 1.5(-3) 'Mn-54 9.0 -6 1.8 -4) c 4.5(-3)
Cs-137 1.6 -5) 3.0(-4) c 7.5(-3)

'

Cs-134 9.0(-6 1.8(-4) c 4.5
Sr-90 1.2(-7 2.4(-6) c 6.0 -
Sr-89 7.0(-7 1.3(-5) c 3.3 -
C-14 1 8
H-3 910

Ar-41 25

aLess than 1.0 Ci/yr noble gases, less than 10 '' C1/yr fer iodine.
bExponential notation: 7.0(-3) = 7.0 x 10-3
cLess than 1% of total for nuclide.

|
'

UC, solid wastes will consist mainly of spent denineralizer resins, filter sludges, evaporator
bottoms, reverse osmosis concentrates and chemical drain tank effluents. These wastes will be
combined with a cement and vermiculite mixture to form a solid matrix and sealed in 55 gallon
steel drums. Since the majority of the radioactivity entering the liquid waste streans will be.

removed by demineralizers, evaporators, or filters and become wet solid wastes, the staff con-
siders these wastes to be stored for at least 180 days for radioactive decay prior to shipment
offsite.

- Dry solid wastes will consist of ventilation air filters, contaminated clothing and paper and
miscellaneous items such as tools and laboratory glassware. Dry solid wastes will be compressed
into 55 gallon drums using a hydraulic press-baling nachine. Since dry solid wastes will contain
much less activity than wet solid wastes, the staff did not consider the need for onsite storage
of dry solid wastes in its evaluation.

Based on the staff's evaluation of similar reactors and operating reactor data, the staff estimates
that approximately 11.700 f t3 of wet solid waste containing approximately 1900 C1. and 4000 f t3
of dry solid waste containing less than 5 Ci total will be shipped offsite annually due to the
operation of each reactor.

Greater than 90 percent of the radioactivity associated with the solid waste will be long-lived
fission and corrosion products, principally Cs-134. Cs-137. Co-58. Co-60 and Fe-55. The applicant
estimates that approximately 4000 drums of wet solid wastes ranging from negligible activity to
180 Ci/ drum, and 70 drums of dry solid waste ranging from negligible activity te 10 C1/ drum will
be shipped offsite annually.
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In summary, all containers will be shipped to a licensed burial site in accordance with NRC and
DOT regulations.. The solid waste system will be similar to systems which the staff has evaluated

.ar.d found to be acceptable in previous license applications. Based on its similarity to accept-
able systems, the staff finds this solid waste system to be acceptable.

1
1

3.6 NONRADIDACTIVE WASTE SYSTEMS

3.6.1 Chemical Effluents

Abcut 85% on the makeup water for the condenser cooling systems will be eva! , rated in the cooling
; towers. The entire original content of dissolved and suspended solids will be discharged in the
i remaining 15% of the makeup as blowdown. A very small part (<0.02%) of the dissolved solids also

will bc lost as spray (drift) from the cooling towers. In addition to the original content of
dissolved and suspended solids in the makeup water, a number of additional substances are added
in various station systems also, to be discharged with the blowdown. These substances are added
for cnntrol of corrosion, prevention of inorganic (scale) deposits, prevention or removal of bio-;

,

! logical growth, and various other purposes in water or steam systems. In addition, discharges I

occur from systems used to purify and sterilize water. A listing of the comon additives, esti- )
nated amounts, purposes, and methods of disposal is shown in Table 3.6. The differant systems
producing the additives are described in the following paragraphs.'

4

'
3.6.1.1 Circulating System

The major discharge is the blow'own from the condenser cooling system. Uith the exception of
bicarbonate and sulfate ions, the dissolved materials are identical in amount and kiri to those,

in the river but are increased in concentration by a factor of six to eight. Suspersed solids
nay increase by a larger factor if large quantities of dust are in the cooling tower air, or by a

3
' smaller factor as a result of settling in sumps or ponds of the system. . As a conservative estimate,

the suspended solids concentration is considered to increase by the same factor as the dissolved
,

solids. . Amonia or other soluble gases, if present in the air, can dissohe in the cooling
water.

!

Increasing concentrations of dissolved river solids by the factor of six or more causes the,

solubility limits for calcium carbonate to be exceeded, and, in the absence of control, deposits
i would form on heat transfer surfaces in the condensers. In order to avoid serious losses of

efficiency, prevention of such deposits is necessary. At the liarble Hill Station, the method of
prevention to be used is to decrease the concentration of carbonate to a nonprecipitating level
by the addition of sulfuric acid. Carbonate, mostly present at bicarbonate ion at the ambient
pH, is converted to CO2 and removed by aeration. Because two bicarbonate ions are replaced by

1 one sulfate ion, the total weight of dissolved salts is decreased slightly.

The applicant expects to use 93% sulfuric acid at a maximum rate of 0.9 gpm (3 liters / min) or
3F 5x 105 gallons per year (1800 m /yr). These quantities correspond to an increase-in dissolved j

sulfate in the blowdown of about 380 ppm and a decrease in dissolved bicarbonate of about 465 ppm. |
'

'The resulting bicarbonate concentration in the blowdown will be about the same as in the intake.
The average composition of the blowdown is shown in Table 3.7. The applicant states that it does
not intend to use corrosion inhibitors or other additives in the system. ;

3.6.1.2 Demineralizer System.

i

The makeup-demineralizer system provides highly purified water for use in the primary- and 1

secondary-coolant systems of the nuclear station. The intake water is filtered, may be softened, I

and then passed through a series of ion-exchange-type demineralizers. In the exchangers anions |,

are replaced by hydroxyl ions and cations by hydrogen ions in equivalent amounts; these combine -

[ to form water. Hastes arise from the necessity of periodically regenerating the ion exchangers
with sodium hydmxide and sulfuric acid for anion and cation exchangers, respectively. Ihei

l applicant expects that daily regeneration of the beds will be necessary, during periods of maximum
! make-up demards, as during startup. During normal operation, the demineralizers will be regen-

Jerated every ten days. For each regeneration, about 2400 lb (1090 kg) of sulfuric acid and
,

~

[ 2000 lb (900 kg) of sodium hydroxide are used. ~ Including rinses and backwash, about 60,000 gal-
lons (230 m ) of wastewater will be produced for each regeneration. Af ter combination and neu-3'.

i .tralization (if necessary), the waste will be discharged over 24 hours at a rate of 36.gpm
'

(0.14 m / min). The average composition of the waste-water is shown in Table 3.7.3

In the filtration of the incoming makeup water, it will probably be necessary to use inorganic
: coagulants, such.as aluminum sulfate or organic polyelectrolytes. These materials will be
| retained as sludges, which will be disposed of in _a manner approved by the State, and thus do not
' ~ appear in the discharge waters,'

i

- . - .. - --- - -- _..- .
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Table 3.6. Chemicals Used in the Station, per Unit

Chemical Quantity use Disposal

Sulfuric acid 3.5 = 106 lbs/yr Scale and pH control Blowdown

4.4 = 105 lbs/yr Demineralizer regeneration Neutralized before blowdown

Sodium hydroxide 3.5 x 105 lbs/yr Demineralizer regeneration Neutralized before blowdown

Sodium hypochlorite 925,000 gal /yr Condenser cooling system biocide Blowdown
40,000 gal /yr Service water system biocide
35,000 gal /yr Essential water system biocide
1,850 gal /yr Sewage distcfection

Hydrazine Oxygen control in steam system No nonnal discharge
Morpholine 20-40 ppb in steam system No normal discharge
Amonia pH control in steam system No normal discharge w

Boric acid Reactivity control in steam system No normal discharge g

Aluminum sulfate Filtration aid Sludge
soda ash

Organic poly- Filtration aid Sludge
electrolyte

aStaff estimate

.- _ _ _ - _ _ _ _ _ _ _ _ _ . _ _ _ _ - - _ _ _ . _ _ - _ _ - - - - _ _ - - - _ - -_ __ - - _- _ _ _ - _ _ _ _ - _ - - _ -



- - . _ . .. . . - -. -- . . - . .- < .~.

TABLE 3.7 MARBLE HILL BLOWDOWN COMPOSITION, PARTS PER MILLION

Ohio River ' Blowdown Regeneration Combined Combineg WaterQualityCr{teria-Component Average (7 cycles) Waste Average. Maximum (Drinking Water)

| ' Calcium ~ 40.9a 286 280 286 661
aMagnesium 9.9 69 73' 69 95-

aSodium 15.4 108 2279 120 236-
aSulfate 72.2 ~885 4770 920 1353 250

Chloride 37.7" 264 456 266 407 250
aAlkalinity (CACO ) ,
a c C

64 448 441 448 6133
TDS 246 1500c 8299 1560 1560 500

'

a
TSS ll6 812 812 4326

8510 4.8 34 39 34 50
2

bZinc 0.010 0.07 0.07. 0.11
bCopper 0.005 0.035 0.035 0.057
b

: Iron 0.132 0.92 0.92 2.7 0.3

Cadmium 0.017 0.12 0.12 0.57 0.01 5b

b
Lead 0.006 3.042 0.042 0.14 0.05

b
Total Chromium 0.003 0.021 0.021 0.07 0.05

b
Hexavalent Chromium 0.003 . 0.021 0.021 < 0.07 0.05

bMercury 0.00r3 0.0021 0.0021 0.002 0.002.

b
Manganese 0.010 0.07- 0.07 0.27 0.05

bArsenic 0.00l 0.007 0.007 0.012 0.01

Discharge Rate
(gpm 2 units) 4000 41 4041

' Marble Hill Station.3,12 samples 1974. ER Table 2.7.2
bStations 1 and 4, 8 samples, 1974. ER Table 2.7.5
cMaximum TDS will be limited by operator to 1500 mg/l
dCalculated as 7 tirees maximum observed river value

+ 'From ER Table 6.2.2, most stringent of Federal, CRSANCO or Indiana Regulations

t

!

_ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ . __ -- . . . _ . . - _ _ _ - _ _ .
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3.6.1.3 fliscellaneous

The auxiliary boilers, when they are operated, will nonnally be blown down for one to two hours per
day at a rate of 100 to 200 gpm (0.4 to 0.8 m / min). The liquid will contain about 9, 40, and3

40 ppm of morpholine, sodium sulfite, and trisodium phosphate, respectively, and a total dissolved
solid level of 500 ppm. Discharge will be to the main blowdown system and will not appreciably
affect the overall composition because of the small quantities. Blowdown from the primary and
secondary cooling systems, which will contain boric acid, hydrazine, and other substances, will be
sent to the radwaste system, where organic and inorganic impurities will be removed before any
discharge.

In addition to quantities already mentioned, the average river composition near the plant site,
final effluent composition, and EPA or Indiana State water quality criteria are listed in Table 3.7.
It should be noted that river-water composition is highly variable, but that the applicant plans
to operate the system so that the maximum dissolved solid level in the discharge is 1500 ppm
regardless of the quality of the intake water,

i

3.6.2 Biocidal Effluents

Unless prevented, biological growths generally occur on surfaces exposed to ambient water. These
growths can impede water flow in pipes, hinder heat transfer through surfaces, and are deleterious
to efficient plant operation. In the Marble Hill Station, it is planned to control such growths
by injection of 15% solutions of the biocide, sodium hypochlorite (Na0Cl), into susceptible
station water systems.

For the condenser cooling system, the applicant plans to inject Na0Cl solutions in three 30-
minute periods per day for each unit. Chlorination periods for the units will be staggered so
that blowdown from one unit can be used for diluting and reacting with chlorinated blowdown from
the second unit. The applicant expects to add Na0Cl to achieve a concentration of 5 ppm of chlor-
ine requiring about 19 gpm (0.07 m / min) o: the Na0Cl solution. The chlorine is to be injected3

before the condensers, monitored at the condenser outlet, and also before discharging as blow-
down, wherein the average concentration is expected to be about 0.05 ppm.

Simila staggered treatments are to be used for the essential and non-essential water systems,
but on a correspondingly smaller scale. The applicant expects to consume a per-year total of
18,500,000; 80,000; and 70,000 gallons (70,000, 300; and 250 m ) of the 15% Na0Cl solution for3

.tha condenser, non-essential, and essential systems, respectively.

One of the two units of the station is enected to be in operation for two years before completion
of the second. During this period chlorine consumption is expected to be about half of that
given above. However, unchlorinated flow from one unit will not be available to dilute the flow
from the unit being chlorir.ated. Consequently, chlorine concentrations in the effluent may be
double those for two-unit operation.

3.6.3 Sanilary and Other Mastes
j

3.6.3.1 Sanitary Was+es |
i

Sewage from the station is to be treated in an extended aeration package system with a capacity I
of 15,000 gpd (55 m /d). The capacity is equal to that of the potable water system. The effluent3

will be given tertiary treatment (filtration and recirculation) and chloripated to a 0.5 ppm
residual level before discharge to the blowdown system. The effluent is expected to contain

|

about 12 mg/ liter 800 (about six times ambient) and 16 mg/ liter of suspended solids. Dilution by
the blowdown will reduce these values to meet 3 tate standa-ds.

3.6.3.2 Other Waste Systems

The station will maintain four diesel engines for emergency use, which will be normally operated
only for testing. Two 75 x 106-Btu /hr (22-MW) fired steam boilers will be used for start-up and
at other times when the main steam supply is not available. These six units burn low-ash No. 2
diesel fuel 011. Estimated emissions for the two systems and Indiana State Stand uds are given
in Table 3.8.
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Table 3.8. Emission Standards and Estimates * Emission Rates

Estimated
Indiana Gaseous

Emission Estimated Gaseous Effluents
Standardsa Effluents f from
(lb/106 Btu Steam Bollers Diesel

C
of actual Generators

heatinput) (lb/106 Btu) (lb/hr) (lb/hr)

Carbon d 0.03 4.5 78.4
monoxide

Sulfur 3.2 1.0 (max) 150 (max) 48.0*

Nitrogen d 0.6 (max) 90 (max) 84.0
oxides

Particulates 0.6 0.1 15 14.4

Visual scale 40%

Derived from ER, Table 3.7-1.
afrom Air Pollution Control Board of Indiana Regulations APC 3, APC 4. APC 13, for
new units of heat input less than 250 = 106 Btu /hr.>

bNo. 2 oil-fired heating boilers.

CFrom U. S. EPA Publication Ap.42, " Compilation of Air Pollutant Emission Factors."
Second Edition, April 1973, p. 1.3-2.

dNo standard.

3.7 POWER TRANSHISSION SYSTEM

The applicant proposes to construct three new transmission lines to enect the Marble Hill Station
to the existing transmission network in southern Indiana. The " "ble A 11 to Rush Line will be a
765-kV single-circuit transmission line (65.5 mi or 105 km lc / F feet wide) between the
station and a new substation to be located one mile (1.6 km) suutheast of New Salem, Indiana. I

The Marble Hill to Columbus Line will also be a 765-kV single-arcuit transmission line (45.7 mi i

or 73.5 km long and 250 feet wide) and will connect the Marble t.'ll Station and an existing |
'substation two miles (3.2 km) southeast of Colurtus, Indiana. TL' third proposed line is the

5.6-mile-long (9.0-ka-long and 150 feet wide) 345-kV double-circun '1arble Hill to Speed-Madison
Line Loop (see Fig. 3.10).

To provide construction and start-up power, a nearby 138-kV transmission line will be tapped.
The tap line will run on a single-pole and extend due west of the station switchyard for a dis-
tance of 0.5 mile (0.8 km) where it will connect with the existing north-south line.

The following descriptions of the three proposed transmission line corridors are based ca data
by the applicant and additional mathial collected by the staff. The terrestrial andprovided

aquati. ecologies of the transmission corridors are discussed in Section 2.7 and archeological
features are discussed in Sections 2.9 and 4.1.1. Ecological, esthetic, and other impacts are
discussed in Section 4.3. The applicant has indicated that the design, construction and routing
of all transuission facilities will confom to criteria and guidelines prescribed by the U. S.
Department of Agriculture, the U. S. Department of the Interior, and the Federal Power Comission.

| 3.7.1 flarble Hill to Rush Line
2The total area required for the right-of-way is 1985 acres (8.033 km ), including a purtion of

the 1.2-mile (l.v-km) common corridor near the station. Geographical features are given in
Table 3.9.

This 765-kV line will pass within 600 feet (180 n) of the city limits of the town of Volga, 0.2
mile (0.3 km) west of New Point, and 0.25 mile (0.4 km) west of San Jacinto. The applicant's
tentative route lies 2300 feet (700 m) west of the Jefferson Proving Ground, 900 feet (270 m)

,

|
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from the Brush Creek State Fish and Wildli'e Area, and will be within 800 feet (240 m) of Officer's
' Woods, designated as a highest-priority natural area by the Division of Nature preserves, Indiana
Department of Natural Resources.2 The route crosses the South Vernon Fork of the Muscatatuck Riverr

and 25 perennial streams of various sizes. Ten najor highways, including Interstate 74, and three,

railroads will be crossed 'see Table 3.9).

The single-circuit line will be supported by long-span metal four-legged towers or possibly guyed
"V" or guyed "Y" type structures for tangent towers (see Figs. 3.11 and 3.12). The galvanized-
steel or aluminum-alloy towers will be of lattice construction. Four-legged self-supporting
towers will be used at all points where the segments deviate by more than two degrees. The
nuder of towers will generally vary between four and six per mile, or about three per kilometer,
the nuder increasing in hilly and rugged terrain; the ruling span is expected to average over 1000
feet (300 m). The conductor will be one four-conductor bundle per phase of size 954 KCM ASCR or
larger, with a normal load capacity of 3200 MVA and an emergency load capacity of 4000 MVA.

,

3.7.2 Harble Hill to Colurnbus Line
i

The total area required for the right-of-way is 1385 acres (5.605 km ), including a portion of2

| the 1.2-mile (1.9-km) comon corridor near the plant. Geographical features are given la Table 3.9.

This 765-kV line will pass 0.25 mile (0.4 km) north of the town of Deputy. 0.4 mile (0.6 km)
southwest of Paynesville, and 0.5 mile (0.3 km) east of Azalia. The applicant's suggested route
lies within 4400 feet (134 m) of the Muscatatuck National Wildlife Refuge and 1500 feet (457 m)
east of Tribbett's Flatwoods, designated as a second-highest griority natural area by the Divisionof Nature Preserves Indiana Department of Natural Resources. The route crosses two rivers, the
Muscatatuck River and the Vernon Fork of the fluscatatuck River, and 19 perennial streams. Ei ght

}' major highways and four railroads are crossed (see Table 3.9). The towers, span, conductors, and
' other engineering parameters are the same as those of the Marble Hill to Rush Line.

,
1

:
' 3.7.3 !!arble Hill to Speed-Madison Line Loop
i

t'

The total area is 102 acres (0.412 km ), based on a length of 5.6 miles (9.0 km) and a width of2

150 feet (45 m). The loop will pass 0.8 mile (1.3 km) southwest of the town of Paynesville, and
will cross one major highway, Indiana State Route 62.

This 345-kV double-circuit transmission line will be supported by four to six long-span .etal>

; four-legged towers per mile, or about three per kilometer (see Fig. 3.13). The galvanized-steel
j or aluminum-alloy towers will be of lattice construction with the ruling span averaging over 1000

feet (300 m).

The conductor will be one twin-conductor bundle per phase of size 954 KCH ACSR or larger, with a,.

i normal load capacit. of 950 MVA and an emergency load capacity of 1210 I1VA.

}

; 3.7.4 Substations

[ The Rush Substation wl.1 occupy about 100 acres (0.4 km ) of agricultural land about one mile2
I (1.6 km) east-southeast of New Salem. Indiana. it will be a 765-kV substation for transformation
| to lower voltages, with an anticipated transformer-bank size of 1500 MVA.

=The Columbus Substation will be enlarged by about 100 acres (0.4 km ), mainly agricultural land.2

The existing facility is located in Section 33 T9N R9E, about two miles (3.2 km) southeast of
Columbus Indiana. A new 765-kV transformet nank ad switchgear will be required for transforma-
tion to lower voltages, with an anticipated bank size of 1200 MVA.

3.8 ~ AUXILIARY FACILITIES

The applicant plans to build a railroad spur to connect the fiarble Hill Nuclear Gene 't(1g Station
with the Baltimore and Ohio (B80) Railroad line. The spur will be about ten milet ic length and
the right-of-way is assumed to be 210 feet wide. The spur will parallel the 345-xV transmission
corridor running to the northwest for about five miles, with the remaining f' .. miles running
westward to the B&O line at Nabb. Indiana. The right-of-way will occupy about 200 acres of crop-
land and 45 acres of forest.

. . - _ -.. -. .- , . -
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Fig. 3.10. Proposed Primary Transmission-Line Routes. Adapted from ER, Fig. 3.9-1.
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Table 3.9. Prese..t Land Use, Terrain, and Cultural Features for the Proposed Primary Transmissic, Routes

Rush Line Columbus Line 345-k's Loop

Percent lengtii and area in acres 100% 1984.9 100% 1334.9 100% 101.8
3 8 b

CForested 28.9% 573.6 36.5% 505.5 25% 25.4Opend 71.1% 1411.3 63.5% 879.4 75% 76.4
Flat or gently rolling * 73.7% 1462.9 47.8% 662.0 96.4% 98.1
Hills or,significant topographic 26.3% 522.0 52.2% 722.9 3.6% 5.7change

Rivers crossed South iernon Fork of Muscatatuck Muscatatuck River None
River Vernon Fork of Muscatatuck River

Number of perennial creeks crossed 25 19 2

|iighways crossed

Interstate Int. 74 None None

Federal U.S. 50 U.S. 31 None
U.S. $2 U.S. 50 i'

U.S. 421 E$

State Ind. 7 Ind. 3 Ind. 62
Inj. 46 Ind. 56
Ind. 56/62 Ind. 62
Ind. 244 Ind. 250
Ind. 250 Ind. 256
Ind. 256 Ind. 356

Railroads crossed Baltimore & Ohio Baltimore & Ohio (twice) None
Penn-Central (twice) Chicago & Milwaukee

Penn-Central

Nearest town Volga-0.10 mi W Deputy-0.25 mi S Paynesville-0.80 mi NE

Towns less than 1.0 mile from line Volga-0.10 mi W Deputy-0.25 mi S Paynesville-0.80 mi NE
f.ew Point-0.20 mi E Paynesville-0.40 mi NE
San Jacinto-0.25 mi E Azalia-0.50 mi W
Rossburg-0.30 mi NW Chelsea-0.90 mi NE
Smyrna-0.30 mi NW
St. Maurice-0.40 mi W
Saluda-0.40 mi E
Cupont-0.50 mi W

SEE REFERENCE Arc FOOTNOTES AT END OF TABLE.
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Tatle 3.9. Continued

Rush Line Columbus Line 345-kV Loup

Number of transmission lines crossed 7 5 1

Number of pipelines crossed 2 2 None

Dedicated land within 1.0 mile
Wildlife preserves Brush Creek State Fish & Wildlife Muscatatuck National Wildlife Refuge-

Area-0.2 mi NW, 1841 acres 0.2 mi W. 8000 acres
State parks and reservoirs Brush Creek Reservoir-l.0 mi W

9 9Natural areas (private) Conboy Woods -0.5 mi E, 20 acres Tribbett's Flatwoods - < 0.01 mi W.
h

Officer's Woods -0.15 mi E,

85 acres
Slider Cave-l.3 mi E Morris Cave-0.6 mi W

Recreational areas Camp Louis Ernest Boy Scout Camp-
1.0 mi E,160 acres

Military reservations Jefferson Proving Ground-0.2 mi E

Adapted from ER, Table 3.9-1 and Supplement 3, and from information provided by the Indiana Department of Natural Resources. Y
aAcreages based on right-of-way width of 250 feet.
bAcreages based on right-of-way width of 150 feet.
CRefers to second- and third-growth hardwood, timber, and areas of pastured woodlots.
dRefers to agricultural famland or pastureland cleared of timber except for wooded fence rows.
' Refers to prairie-type uplands typical of the region.
IRefers to small hills, stream cuts, and changing terrain typical of the dissected southeastern Indiana region.
9 Terrestrial biological area with second highest priority rating set by the Indiana Nature Preserves Division DNR.
hTerrestrial biological area with top priority rating set by the Indiana Nature Preserves Division. DNR.

- _ _ _ _ _ _ _ _ _ _ _ _ - _
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4. ENVIRONMENTAL IMPACTS OF CONSTRUCTION

4.1 LAND USE

4.1.1 Onsite

During construction about 250 acres (100 hectares) of the site will be disturbed, and 130 of
these acres (53 hectares) will eventually have buildings, roads, transmission corridors, and
other constructed facilities on them.

There has been agricultural production on 424 acres (170 hectares) of the 987-acre (400. hectare)
site, if pastureland is included. About 45% was corn, 20% soybeans, and the remainder either
winter wheat or left fallow. About 35% of the cropland in Jefferson and Clark Counties is used
for double cropping of soybeans and winter wheat. In 1975 the worth of those crops that could
have been produced onsite was about $16,000; this represents about 2.8% of the equivalent crop
revenue for Jefferson County, and about 0.007% of that of the State of Indiana. The applicant
calculates that the 1983 present worth of the foregone agricultural revenues at the site for 39
years will be $3.672,253 (ER, Sec. 8.1.3.3). The actual acreages lost will be 333.8 acres
(135.1 hectares) of cropland, 82 acres (33 hectares) of pastureland. Twenty-five acres (10
hectares) of woodland will be destroyed, including 23 acres (9 hectares) of upland forest for ,

|part of the 765-kV switchyard and one to two acres (0.4-0.8 hectare) of slope forest for the
makeup and blowdown lines. Based on a value of $1000/ acre ($2500/ hectare), this represents a
cost of $25,000.

Eleven homes on the site will be razed or moved, and the 17 residents have moved. A number of
ponds in the upland area will also be lost. Hunting in the forest area and fishing in Little
Saluda Creek w;11 be curtailed. Although 2579 small-game licenses and 753 deer tags were sold in
Jefferson County in 1973, it is not possible to tell what proportion was used for hunting at
Marble Hill.

Preparation of the site will be carried out in two stages. First, the areas to be occupied by
structures will be stripped, excavated, and filled. Supporting facilities such as construction
offices, drainage, unloading facilities, and water wells will then be developed (ER, Sec. 4.1.2).

The applicant proposes to control dust, smoke, engine exhaust. and concrete plant operations to
minimize air pollution. Construction roads will be of crushed stone and they will be wetted
during dry weather to control that source of dust. Trash and chemical wastes, including oil
from cleaning, will be collected and will be hauled from the site and disposed of in a legally
acceptable manner (ER, Sec. 4.1.2).

The staff believes that noise of construction could disturb local residents despite the low
population density and remoteness of the site.

The applicant states that erosion will be controlled in part by the use of a settling pond and in
part by revegetation where possible (ER, Sec. 4.1.2). In general, drainage patterns will be
little altered and the settling pond will intercept runoff before it is discharged into natural
drainages. Oil separators will be installed upstream of the settling pond to extract petroleum
contaminants from runoff water. Riprap at the outlet of the pond will be so constructed that the
velocity of debouching water will not exceed 2 ft/sec (0.6 m/sec). See Section 11.4.10.

|
t
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Stabilization of erosion will be by grasses and/or legumes and the area will be pemitted to
revert to natural vegetation, except that areas around buildings will be planted in grass. There
are some plans by the applicant to stockpile and reuse topsoil. Auxiliary facilities sNh as
parking lots, laydwn areas, and the switchyard will be graded with fill obtained from onsite
excavations. Borrow areas will be revegetated.

The applicant claims that s11tation in Little Saluda Creek will be no greater than that caused by
agricultural practices in the past; the staff concurs that long-term effects of construction will
not be serious although short-term (construction-period) effects might be severe and due pre-
cautions must be taken (see Sec. 4.5).

There are several areas of potential cultural-historical impvrtance located on the site, including
a 19th-century cemetery, two houses of potential local architectural significance, and 12 pre-
historic sites. There are no landmarks in close proximity to the site listed in the National
Registry of Natural Landmarks (see Sec. 2.9). The applicant has stated the intent to avoid con-
struction in the cemetery area and to test-excavate the bottomland archeological sites if they
are to be disturbed (ER, p. 8.2-6).

The Indiana State Historic Preservation Officer has called attention to the two nineteenth century -

houses on the site (ER, App. 28). As discussed in the draft statement, a study was made to
determine the architectural and historical importance of these houses. The Indiana State !
Historical Preservation Officer was satisfied that the two residences were of little value,
and could be razed during construction. The staff concurs in this opinion.

In the draft statement the staff expressed the belief that the archeological reconnaissance of
the station area was inadequate. A consulting archeologist of the National Park Service, Department
of the Interior, concurred in this opinion (see App. E). The State Historic Preservation Officer
also called attention to the problem of site recognition and stated that " care should be taken
during excavation to report previously unrecorded archeological sites such as those that may
have been covered by vegetation" (ER, App. 20). Since the issuance of the draft statement,
further conversations have taken place between the applicant's archeological consultant and the
consulting archeologist of the Department of the Interior, regarding additional archeological
surveying of the site and of the transmission line and rail spur corridors. A letter is
expected from the Department of the Interior in the near future, detailing the understandings
reached in these consultations. The applicant shall follow the recomendations of the
Department of Interior in consultation with the State Historic Preservation Officer. If, during
site preparation and construction activities, any presently known site or any located during the
extension of the survey is to be disturbed, all activities in this area shall be suspended
pending evaluation by the State Historic Preservation Officer.

4.1.2 Transportation

Transportation of materials to the plant will be by barge, State Route 62, or the Chessie System
Railroad line, which comes within 10 miles (16 km) of the site. Use of this railroad would
require construction of a spur line. Some of the spur will parallel the transmission corridor,
but at least five miles (about 8 km) will be over other land. Road use would require upgrading
of the county roads, and transport by barge would require building a barge facility at or near
Madison, at the site, or at Jeffersonville (ER, p. 8.2-3C, and Supp.1, p. 251). Since no barge
facility has been proposed by the applicant, the assessments made herein do not include impacts
from a barge slip.

4.1.3 Transmission Corridors and Railroad Right-of-Way

The evaluation of transmission line impacts is based on preliminary information from the appli-
Cant on Cnrridor-width and routing. The transmission line corridor will require about 3475 acres
(1390 hectares); 2365 acres (950 hectares) essentially open farmland, and 1110 acres (444
hectares) forested (ER, Table 3.9-1). The railroad right-of-way occupies 200 acres (80 hectares) |
of cropland and 45 acres (18 hectares) of wooded land. Construction of transmission lines will !

remove the farmland from production for one growing season. Applying the monetary yield of
,

$400/ acre / year (see Sec. 4.1.1) found for the site to the lands of the transmission and railroad lcorridors, the staff calculates that the loss of revenue will be about $915,000. Production lost 4

during transmission-line operation will be restricted to 85 acres (34 hectares) occupied by tower |bases and monetary loss will be about $1,020,000 over the assumed life of the facility. The
|production loss from railroad spur operations is about $2,400,000. If we assume that the forest. '

mainly oak-hickory.2 is clear cut, and that the value of th9 wood that would have beer, grown is
$100/ acre-yr ($250/ hectare-yr), then about $15,000 worth of ',imber would be lost. Furthermore,

,

the Rush Substation will require an additional 100 acres (40 hectares), as will upgrading of the
|

\
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Columbus Substation; as a result, potential agricultural production valued at about $2,400,000
will be lost. The total loss for farm and forest can therefore be estimated is $6.850,000. This
estimate may be regarded as being high, based on current prices and evaluations, but escalation
of values resulting from inflation forces might well drive the value even higher. However, the
staff's estimate is sufficiently conservative to take this into account. In addition, this
monetary estimate does not take into account the reduction ir the number of extensively wooded
areas in Indiana, which is already small. The probability ti. t none of the land will be returned
to its present state af ter use must also be recognized.

During construction, laydown and storage yards will be spaced about every 40 miles (64 km) along
the right-of-way. After completion, soil compaction will be ameliorated by discing and seeding
the area. Construction field offices may be established at the storage yard areas but the
ap;,1 cant has not yet determined their spacing. It is planned to use oil company service sta-
tions as field offices and parking areas for construction workers.

The applicant states that archeological sites located before or during construction of trans-
mission lines will be avoided, or action will be taken to minimize impacts (ER, p. 4.2-5, and
Supp. 1, p. 26). The staff requirements on archeological site disturbance presented in Section 4.1.1
are also applicable to any site in the transmission line and rail spur corridors to be disturbed
or destroyed. The applicant shall follow the recomendations of the Department of the Interior
in consultation with the Indiana State Historic Preservation Officer.

4.1.4 Radiation Exposure to Construction Personnel

During the period between the startup of Unit 1 and the completion of Unit 2, the construction
personnel working on Unit 2 will be exposed to sources of radiation from the operation of Unit 1.
The applicant has indicated that this radiation exposure will be maintained "as low as practi-
cable" through administrative procedures, physical barriers, locked buildings, and radiation
monitoring.

The staff has estimated the integrated dose to construction workers to be about ten man-rem.
This estimate is based on 1500 Unit 2 construction personnel being employed during the first nine
months of Unit 1 operation and 700 personnel completing the last nine months of construction.
Based on the applicant's estimate of numbers of construction personnel the staff concludes that
this is a reasonable estimate. Estimates for other LWR's have ranged from 10 to 100 man-rem.

4.2 WATER USE

4.2.1 Surface Water

Construction of the Marble Hill Ste"nn will involve clearing of land, grading, pipeline
trenching, hauling of soil, and si,l.a activities that will denude areas, accelerate erosion,
and increase siltation in adjacent waterways. Although the applicant will take measures to
minimize erosion (ER, Sec. 4.1.2), some downstream siltation will be unavoidable.

The major impact of construction activities on surface water resources will result from construc-
tion of the intake and discharge structures along the Ohio River. These activities may interfere
with comercial and recreational river traffic but such interference will be temporary and end
with completion of construction. The applicant has not submitted detailed plans for construction
activities along the river edge, but has stated that it "will adhere to the requirements of the
U. S. Army Corps of Engineers and the EPA" (ER, p. 4.1-6). Inasmuch as there are no agricul-
tural, domestic, or municipal water withdrawals from the river near the site, the staff considers
that, with implementation of proper measures as required by the above-named authorities, there
will be no unacceptable impact on the water quality of the Ohio River.

4.2.2 Groundwater

| During station construction, sanitary- and construction-water needs will be met by wells to be
developed in the Ohio River alluvial deposits just east of the site. An estimated average of 600
gpm (2.3 m3/ min) will be needed during the construction period. Pumped water will be stored in
a holding tank (with a capacity of 150,000 gal or 570 m3) thereby obviating the need for con-

|
tinuous pumping. As the Ohio River Valley aquifer can support pumpages of up to 150c gpm (5.7
m / min), no consequential. impacts are expected from the required pumpages during the construction3

t

phase.

|
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No offsite water-table fluctuations caused by dewatering at the site are enticipated as it
appears that no dewatering will be necessary.

4.3 ECOLOGICAL IMPACTS

4.3.1 Terrestrial

4.3.1.1 Site

The most serious impact of the station construction on terrestrial ecosystems will be the strip-
ping of vegetation from about 250 acres (100 hectares) of former pasture, cropland, and a small
section of hardwood forest. About half of this area will be returned to vegetative cover after
construction. Upon the completion of site grading, the disturbed land will be reworked and
seeded as necessary (ER, Sec. 4.1.2). To help eliminate soil erosion and later problems of
reseeding, topsoil should be removed and stockpiled until after the underlying land is reshaped. |
and then respread over the land; the area should then be maintained in such a manner that revege- I

'tation is successful. (See Sections 4.5.2, 11.4.10 and 11.4.25.

Clearing vegetation from the site will cause a loss of habitat for several species of fauna as
well as the mortality of some less-mobile fauna, such as soil invertebrates, herpetofauna, and
small mannals. Initially much of the abandoned cropland on the station site will be disturbed,
and most of those species that depend on this type of habitat for nesting or feeding will be
forced to er.igrate to similar areas. White-tailed deer, eastern cottontail rabbit, many micro-
tines (mice, voles, shrews), mourning doves, bobwhite, eastern meadow lark, and some swallows and
sparrows (see Table 2.8) are among the animals that are likely to be displaced by construction.
This in turn may affect the quantity of food available and thus the foraging patterns of those
species higher up on the food chain, such as birds of prey and other predators (e.g., red and
gray fox, and coyote) dependent on old-field species for food. In addition, the removal of three
small ponds will reduce breeding areas for some amphibians.

The noise from construction and otner human activities will cause some species not otherwise
disturbed by construction to leave the site area. S Mcies such as the uncommon pileated wood-
pecker (a wary, secretive bird) are likely to leave the east-slope woods because of the noise.

The removal of about 23 acres (9 hectares) of upland mixed woods will reduce the amount of forest
habitat available to species dependent on it. Species such as the fox squirrel, woodchuck, rac-
coon, white-tal'ed deer, woodcock, some raptors, and several nongame birds may be displaced by
construction. Construction of the makeup and blowdown lines and the upgrading of the east-slope
road will eliminate one to two acres (4000 to 8000 m2) of east-slope woods. Because the total of
25 acres (10 hectares) of woodland represents only about 5% of the total wooded area on the site,
the impacts to species indicative to those areas are expected to be minor.

About five acres (2 hectares) of ecotone and riparian habitats of the site will be disturbed for
construction of the screen house, intake and discharge structures, and potable water lines and
wells. Waterfowl (e.g., the wood duck), woodcock, white-tailed deer, and other species attracted
.to this type of habitat may be displaced by construction.

Birdkills from collision with station structures, transmission towers and lines are expected to
be minor, with mortality occurring mainly during construction when floodlights are used. Electro-
cution of large raptors is not expected since. transmission wires will be a minimum of 24 feet

,

apart. I

Construction of the station will have only a minor effect on the Federally protected Indiana bat,
southern bald eagle, and osprey. Initially all of the species may be disturbed by the noise of
construction, but little, if any, loss of habitat will occur, for these species would be expected I

to inhabit the north and east-slope area, where no construction will take place.

In the draft statement, the applicant was required to :onfinn the adequacy of the survey for
possible impact on the critical habitat of the Federally protected Indiana bat, both on the
site and in the transmission line and railway spur corridors. This inquiry resulted in two

.. letters from the Department of' Interior (Appendix F and G) which indicated that there was no
| critical winter habitat (caves) for the Indiana bat either on the site or along the transmission

line and rail spur corridors. The staff estimates that a small part of its summer habitat may'

be slightly affected during the short period of construction at the site and along the corridors.
'

A protected Indiana species, the bobcat, will be forced to emigrate because of construction noise
and loss of foraging habitat. It is possible that this species may find suitable habitat else-
where, but the staff considers this to be quite unlikely. However, Indiana law protects the

|
1
1

|
_. - _ . ,
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bobcat only from hunting, not from loss of habitat. Another protected Indiana species, the
big-eared bat, although not observed, may occur on the site. The destruction of old buildings on
the site will eliminate preferred habitat for this bat.

Sixteen recreationally or comercially valuable animal species occur on the Marble Hill site:
white-tailed deer, cottontail rabbit, coyote, red fox, gray fox, striped skunk, raccoon, long-
tailed weasel, gray squirrel, fox squirrel, muskrat, mink, bobwhite. American woodcock, mourning
dove, and wood duck. Although station construction will eliminate some habitat of the white-
talled deer and cottontail rabbit, revegetation efforts after construction will restore some of
this habitat. Large species such as deer will be kept out of the exclusion area by the exclusion
fence. The coyote, red fox, and gray fox may also be disturbed, because these species are
unlikely to become habituated to the increase in noise and human activities. All of the other
mamals will suffer only minor loss of habitat. About half of the onsite habitat suitable for
bobwhite and mourning doves will be disturbed.

Nine species of raptors may breed on the site, including three species presently on the regional
Audubon Society's " blue list" (birds not on Federal or State endangered-species lists but that
have experienced abnonnal population declines in recent yeary, that will be affected by con-
struction.3 The loss of feeding habitat will greatly decrease the likelihood that these birds
will nest on the site.

Adjacent comunities not directly affected by construction activities may be indirectly affected
by the displacement of wildlife from construction areas if the carrying capacity of adjacent
areas is exceeded. In addition, the ability of an area to support wildiffe may be decreased by

Thus, the displacement of wildlife from the construction site can result inoverexploitation.
increased wildlife mortality and habitat damage, depending on the net number of anihols displaced.

4.3.1.2 Transmission Corridors and Railroad Spur

The routes of the proposed transmission lines are known by the staff only within about a mile
(1.5 km). Thus, the discussion of the ecological impacts of constructing them must be based on
general consideration 3 relating to the type of terrain being traversed.

The applicant has indicated that the transmission corridors will be prepared by clear-cutting,
tailored clear-cutting, or selective clearing, depending on the terrain. Because selective
clearing causes the least ecological damage to plants and wildiffe and helps prevent soil ero4
sion, the staff requires that this method should be used to the fullest extent practicable. The
applicant will screen some of the corridors by planting dogwood, redbud, autumn olive, and gray
willow. Merchantable wood will be stored parallel to the right-of-way until sold by the owner.
Wood waste resulting from clearing or triming will be buried, burned, piled, or hauled from the
area in conformance with State and local regulations. To prevent erosion, all disturbed areas
will be seeded imediately (weather permitting) with a mixture of perennial grasses or other
plants consistent with the recommendations of the property owner and the U. S. Soil Conservation
Service. The applicant will keep the number of construction access roads to a minimum.

The applicant plans to use herbicides in the construction and maintenance of the transmission-
line rights-of-way (ER, Sets. 4.2 and 5.6). The herbicides, Silvex 2,4-D. 2,4,5-T, Picloram,
and Dicamba will be used to eliminate tall-gruwing tree species, and to prevent resprouting of
stumps. The applicant plans to apply some herbicides by aerial spray. Aerial application will
result in nonselective vegetation destruction and may damage some plants outside of the right-of-
way; therefore the staff requires that aerial application be strictly limited (see Sec. 4.5.2).'

The staff recognizes that the use of herbicide'. is less expensive end may have several advantages
over mechanical removal of vegetation, but there are potential environmental hazards associated
with the phenoxy herbicides 2,4-0 and 2,4,5-T. The EPA permits the use of these herbicides for
right-of-way clearing and maintenance; however, both of these compounds have been implicated as
possible teratogens (agents capable of causing birth defects or abnormalities)." Comercial
preparations of 2,4,5-T may contain up to 0.5 ppm of dioxin, a compound that has been reported to
be acutely toxic et 0.0006 mg/kg body weight in tests with guinea pigs.5 The staff expects few
adverse effects from moderate use of herbicides for stump or basal application to prevent rcgrowth
of trees on the rigb+s-of-way, but the staff considers application by nonselective spraying
methods to be undesirable, even when precautions are taken to prevent drift dispersal outside the

Therefore, the staff requires that aerial spraying be used only in terrainrights-of-way.
inaccessible to ground transport and where the use of hand sprayers would not be safe or practicable.
In ad,fition to the potential hazard to human and other animal health, nonselective spraying
removes shrubs and brush that provide habitat and cover for wildlife and do not affect the
transmission lines; furthermore, it has been shown that the grassy right=-of-way are more quickly
reinvaded by trees than a shrub corridor,6,7 requiring more frequent application of herbicides.
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The app 11 cant should therefore restrict its use of herbicides to selective basal or stump
application. The applicant has stated (ER, p. 4.2-5) that herbicides will not be sprayed on

. brush along streams or ponds and that spraying will be done about every four years. In addition,'

the staff will require the following precautions:

, (1) Use of herbicides should be replaced by hand triming and cutting in conserva- I

L tion, recreational, and residential areas. (Conservation areas are parks, !
wildlife refuges, scenic areas, campgrounds and protected woods).

(2) Herbicides should not be applied during or sooner than 4 hours af ter a heavy rain,.

nor when heavy rain is predicted within a few hours.

(3) Herbicides should not be applied in areas where contamination of water supplies is
likely.

(4) Herbicide applications by broadcast foliar methods should not be made when winds are
greaterthanfivemph(8km/hr).

(5) No fomulation should be used whose dioxin (2,3,7,8-tetrachloro-p-dibenzoldioxin)
impurity in the undiluted insecticide exceeds 0.1 ppm.

(6) Herbicides should be applied only by a licensed applicator or under his direct
supervision.

(7) Herbicides should not be applied within 200 feet (60 m) of water bodies.
! These requirements are intend @d to be consistent with the standards for herbicide usage developed

by the EP A and by the State of Indiana.

! The greatest ecological impacts of construction of transmission corridors will occur in areas
where the lines traverse forest land. About 1110 acres (444 hectares) of forest habitat will be
eliminated. To minimize the impacts to forested land, the applicant shall follow the "Recom-

} mended WIN 11fe Practices for Utility Line Rights of Way through Classified Forest Land" set
forth by the Division of Forestry. Indiana Department of Natural Resources, whcre the corridor,

traverses Classified Forest tend. Even with the use of approved practices, the elimination of,

this much forest habitat w1!I result in the mortality or displacement of many species of wild-;

; life that depend on this habitat for survival. In addition, the displacement of wildlife can
: result in increased wildlife mortality and a temporarily reduced carrying capacity (due to

overexploitation). The creation of long stretches of open land through forests could lead to an 1

'

increase of animal and plant diversity in the area, whereas those species requiring unbroken<

forest in which to live could be displaced.

The ecological impact on Federal and State protected species is unknown. The applicant has com-
mitted (ER, p. 4.2-7a, and Supp.1, pp.150-151) to avoid important breeding or nesting areas of
these species (such an area is defined by the applicant as a single den or nest of a rare species
or an unusually high breeding concentration of a more common species). The staff considers the

I commitments adequate for the protection of these species,
i
'

The staff requirements (see Sec. 4.5.2) for the erection of transmission lines are consistent
with concerns of the Division of Nature Preserves of Indiana, the Division of State Parks of
Indiana, the U. S. Department of the Interior, and the Department of the Amy, who made the
following requests. The edge of the right-of-way should not be closer than one-half mile (0.8 km)
to Officer's Woods and Tribbet's flatwoods.S*9 These natural areas have been set aside for

i scientific research, educational and cultural programs, esthetics, practical benefits such as the!- iprotection of rare or endangered species, and for long range socio-economic benefits.10 The line I

should not be closer than five miles (8 km) to Clifty Falls State Park to keep the line out of-sight of the park visitors.li The manager of the Muscatatuck National Wildlife Refuge stated
that the tentative location of the transmission corridors "would be detrimental to RefugeObjectives."t2 The staff believcs that these objectives could be preserved by routing the right-
of-way not closer than one-half mile (0.8 km) to Muscatatuck National Wildlife Refuge to avoid
interference with waterfowl flight patterns into the refuge and, in addition, will require that
the applicant not use herbicides within the local drainage basin of the refuge. The lines should
be a minimum of 0.2 mile (0.3 km) from the perimeter of Jefferson Proving Ground to avoid ir.ter-
fering with the proving ground's chronometers.13

. _ -_. ---
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'In response to these letters and comments, PSI examined the proposed transmission line corridors
where they came close to sensitive areas. In Dr. James Coughlin's letter of April 14, 1976 to
Mr. H. R. Denton of NRC, PSI indicated that the corridors would approach these areas no closer
than 800 feet to the west boundary of Officer's Woods,1500 feet from Tribbet's Flatwoods, 4.4
miles west of the Clifty Falis State Park, 4400 feet from the Muscatatuck National Wildlife
Refuge, and 2300 feet west of the Jefferson Proving Grounds. Three of these distances are shorter
than requested, but the staf f considered PSI's reasons for not increasing them to be valid.
Therefore, the staff has substituted these distances in item 4 of Section 4.5.2.

4.3.2 Aquatic

Impacts on aquatic biota will occur during the construction of buildings onsite, the intake and
discharge structures on the Ohio River floodplain, and the transmission and the railroad spur
corridors offsite. The main effects of plant construction will be due to increased suspended
solids and chemicals in site runoff and elimination of aquatic habitat during construction of the
intake and discharge structures and railroad spur. The greatest potential for construction
impact on aquatic biota will probably be associated with the transmission and railroad corridors,
because 51 offsite streams will be crossed (see Table 2.1)).

4.3.2.1 Runoff

According to Cairns,l" increased concentrations of suspended solids can affect aquatic organisms by
(a) mechanical and abrasive actions, (b) increasing sedimentation, (c) reducing light intensity.
(d) increasing numbers of microbes by increasing surface area available to them, (e) affecting
adsorption and/or absorption of various chemicals, and (f) by their effect on water-temperature
fluctuation. These effects could reduce food availability to fishes in Little Saluda Creek and
the 51 offsite streams by (a) smothering benthic invertebrates, (b) clogging the feeding ap-
paratus of invertebrates (thus increasing their mortality), and (c) reducing fish visibility
sufficiently to prevent them from locating food items. Another important effeci could be a
decrease in hatching success of fish eggs.15 If suspended solids settle out and cover the fish
eggs, oxygen-uptake is decreased and greater egg mortality can be expected. Potentially toxic
chemicals, such as oils, may also enter the stream via runoff during construction.

The applicant plans to control runoff by means of a settling pond during site preparation and
construction; however, it is likely that some increase in suspended solids in runoff entering

|
Little Sal * Creek will occur, especially during periods of high precipitation. This may also
be the si ation for streams crossed by the transmission lines, especially if clear-cutting and
bank alteration is' involved. ~ Long-term impacts from site runoff w ll be avoided by implementa-

: tion of *unoff control measures outlined in Section 4.5. Inasmuch as Little Saluda Creek is a
i_ . tributary of the Ohio River, some increases in suspended solids in the river may result; however,

because of the small size and intermittent nature of the stream and the chronic high turbidity of i

the Ohio River, the increases will be relatively insignificant. No runoff is expected to enter I

the Ohio River directly because the plant site is located on a bluff 350 feet (105 m) above the
Ohio River floodplain.

,

Serious runoff effects where transmission and railroad spur corridors cross offeite streams can
be avoided by leaving 100-foot (30-m) wide vegetated buffer zones on each side of the crossing.
Also, tower bases shall be located above floodplain levels to the extent practicable. Areas
disturbed by railroad spur corridors will be stabilized to minimize erosion.

4.3.2.2 Temperature

In addition to *he potential direct impact to runoff from the transmission corridors and railroad
! - spur, clea* cutting of vegetation along stream banks can increase the water temperature due to
! greater in,olation.lt Increased temperatures may inhibit spawning or may make the waters in the -

affected area of the stream unsuitable for habitation by some species.17 However, in view of the
'small area of each stream that is affected (g 250 feet) it is highly unlikely that any significant
increase in stream temperatures will cccur. The staff concludes that optimum spawning tempera-i<

i tures for fishes (Table 2.17) that may spawn in these streams will not be exceeded as a result of
! construction of the transmission and railroad spur corridors.

I

!

.

v- -- - - - , , -_
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4.3.2.3 Habitat Elimination

Some direct loss of benthic habitat, and its associated fauna and flora, will occur when the
discharge and intake structures are built. The discharge structure will barely extend into the
Ohio River at 420 feet (128 m) ItSL. The intake flume is about 23 feet (7 m) wide and will
extend 120 feet (37 m) into the river at 420 feet (128 m) |1SL (ER, Supp. 3, p. 41). The combined
loss of benthic habitat for the two structures should be about 0.1 acre (400 nF). In view of the
size of the Ohio River and the large amount of benthic habitat therein, this loss will be negli-
gible. During construction of the intake and discharge structures precautions will be taken to>

minimize the amount of siltation during dredging and other construction activities. The dredge
spoil will be disposed of offsite (ER, Sec. 4.4.3.7).

Sone benthic habitat will be eliminated in the seven streams crossed by the railroad spur if
culverts are used. Four of these streams are intermittent and benthic losses therein will be
negligible. Use of culverts in the remaining three st' 1ms should not cause serious losses of
benthic habitat.

'4.3.2.4 Recreational

Although there will be a temporary interference with recreational activities alorg offsite
' streams during construction of transmission and railroad lines acros: the streams, the staff1

i assesses this inpact as r.oderate and of short duration.

4.3.2.5 Conclusion

With implementation of the required mitigating procedures (see Sec. 4.5.2), it is unlikely that
any serious long-term impacts will result to the aquatic biota .s a result of construction of thei

proposed station. The assessments made 6bove and this conclusion are based on general considera-
tions of terrain, soil type,~ stream characteristics, etc. Should evidence accumulate in the
future that construction impacts are more severe than those evaluated herein ' the applicant shall
submit to the staff a plan to eliminate or materially. reduce the excessive impacts, as required
in paragraph 7f of the Sunnary and Conclusions, supra.

3

k

i

e

i
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4.4 SOCIAL AND ECON 0l1IC EFFECTS

External impacts associated with the construction of the !!arble Hill plant will be extensive.
The imigration of workers and their families will produce a dislocation in the supply of con-
sumer products and private services. A noticeable strain will be placed on schools, police,
sanitary landfill and fire services currently provided to residents of Jefferson County. This
section will provide an analysis of the tenporary external impacts associated with the construc-
tion of the flarble Hill station.

4.4.1 Construction Employrent

4.4.1.1 On-site Requirements

A number of potential impacts on Jefferson County can be expected during the construction phase.
These impacts are directly related to the comutation of laborers, the in-movecent of new house-
holds, and changes within the local economy.

The annual schedule for the construction work force is presented in Table 4.1.

Table 4.1. Annual Schedule of Construction Work Force

Number of Workers Per Quarter

Year Jan-Mar Apr-Jun Jul-Sep Oct-Dec

1976- 6 6 9 9

1977 21 36 270 391

1978 685 752 1034 1221

1979 1573 1735 1941 2030

1980 2079 2180 2179 2178

1981 2127 2026 1733 1571

1982 1424 1267 788 614

1983 527 448 - -

From ER, Table 4.1-1.

Tais schedule is based on the applicant's estinate that construction would begin on July 1,197G.
The staff estinates a starting date several nonths later. Table 4.2, whic.h is derived from the
applicant's construction vork force schedule, indicates that approximately 2,030 workers will be
at the tiarble Hill site during a 3-year parfod,1979 to 1981.

4.4.1.2 Regional Construction Labor llarket
t

The construction of a nuclear power station requires not only a large number of individuals but
many with very specialized skills. flost of those who will work on the Itarble Hill station will
be drawn from a bmad labor shed. To determine ,sossible sources of labor and the size of the
pool, the staff took into consideration (1) distances travelled by construction labor, (2) thet

location and availability of local labor pools, and (3) regional access roads. From this
i

analysis, the staff has determined that the potential labor shed for Itarble Hill is bounded by(_ Louisville, Lexington (Ky.), Cincinnati (Oh.i, and Columbus (Ind.). The farthest city,'

Lexington, is approximately 90 miles from the site. Uithin the 28-county area described by
these points, 52,402 people were employed in the construction industry in 1970.18 Moreover,
within this regional labor shed, there exists a reservoir of power plant construction experi-
ence; currentig, fifteen operating power stations are located on the Ohio River between Indiana
and Kentucky.1

The general unemployment rate for the labor market area in January 1976 was 8.2%. Unemployment
20 However, conversations with local labor unionin Jefferson County at this tire was 12.7%

repmsentatives indicate that enployment in the construction trades had been particularly21
affected by the recession and that unemploynent may be closer to 20:

_ _.
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TABLE 4.2

ANNUAL CHANGES IN CONSTRUCTION WORK FORCE

CHANGES FROM CHANGES FROM
YEAR ENDING PEAK NUMBER PREVIOUS YEAR MEAN NUMBER PREVIOUS YEAR

1976 9 9 8 8
1977 391 382 180 172

-1978 1,221 830 923 743
1979 2,030 809 1.820 897
1980 2,180 150 2.154 334
1981. 2,127 -53 1,864 -290
1982 1.424 -703 1.023 -841
1983 527 -894 488 -535

' SOURCE: Derived from E.R., p. 4.1-6.

Because of Marble Hill's proximity to areas of population and the availability of regional high-
ways, the applicant expects that only a small number of workers would move their families into
the Madison area (ER, p. 8.2-3). The staff concurs in this opinion. Workers drawn to the
project from beyond the regional labor shed, including PSI and contractor supervisory personnel
and workers with highly specialized nuclear facility construction skills, may wish to live in

.the Madison /Hanover area to minimize commuting distance. In addition, some portion of the local
population -- experienced members of the labor force and entry level workers -- will be attracted
to the Marble Hill project, thus increasing the participation of the local labor force.

4.4.2 Stress on Community Facilities and Services

There will be increased demands on community facilities and services from construction workers
and their families who temporarily relocate to Jefferson County. These workers and commuting
construction workers will add to local traffic and increasa impacts on local roads.

For the purposes of the impact analysis which follows, the !taff believes that the number of
construction personnel attempting to relocate in response to the Marble Hill project will not
be greater than about 200. The staff further believes that most of the inmigrants would be
married, with 1.5 children on the average, and would settle in the Madison /Hanover area. In
1980. -the year of peak construction employment, 9,550 households with a population of 29,383
would live in Jefferson County (see Table 4.3).

4.4.2.1 Vehicular Traffic

Local roads and the number of cars passing specific points per day are shown in Figure 4.1
(ER, Fig.2.2-3). Although onsite construction traffic will be managed by the development and
regulation of a road system and parking area that will allow for smooth traffic flow (ER,
pp.4.4-1,4.1-5), roads in Jefferson County will experience an increase in use. This increase
will primarily involve connuting workers (2200 maximum) but may also include the movement of
some construction vehicles.

Three kinds of impacts are expected from increased traffic. First, an increase in accident
frequency may be expected, particularly during periods of heaviest road use. Secondly, county |

residents will be inconvenienced by heavy traffic on local roads. Traffic congestion on the
i

two-lane Ohio River bridge at Madison is a potential problem. Delays during peak traffic flow
.and during the tourist season probably can be expected.

-

Residents in the area of the plant
site will be inconvenienced by increased traffic on State Road 62, which is the primary accessroad to the site. ~

iSome local roads may be obstructed by plant traffic (ER, p. 8.1-Ba) which
could increase congestion and inconvenience. Thirdly, increased use of local roads and municipal
streets by commuting workers and by construction equipment may cause structural damage to these -
highway systems. Although precise shipping plans have not been formulated, legal load limits on
roads will be met or variances from appropriate government agencies will be obtained. Most of
the heavy equipment to be used on the site will be transported by rail on PSI's spur (ER, p. 8.2-3).

2 - , - - - _ _ _ __
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Table 4.3

HOUSEHOLD PROJECTIONS WITHOUT MARBLE HILL
l

|

1970 1975 1980 l)85 1990

Households 7,890 8,620 9.350 10,275 11,200

Total Persons 27,006 28,470 29,933 33,693 33,453

Household Population 24,798 26,741 28,683 30,318 31,953

Persons / Household 3.14 3.10 3.07 2.95 2.85

Source: Vogt, Sage and Pflum Consultants, Comprehensive Plan Report: Jefferson County,
Indiana (n.p.,1973), p. 41; staff estimates for 1975 and 1985.

PSI has stated that heavily traveled roads near the site may be improved to insure local safety
and may be provided with turn-around areas where roads are closed to local traffic (ER, p. 8.1-8b).

In response to a staff request in the draft statement, PSI investigated the feasibility of bus
service for transporting construction worken. 22 Three bus companies in Indiara and one in
Louisville, Kentucky were contacted. They stated willingness to consider additional bus service
to the site vicinity if a sufficient market were demonstrated. S,,ecial charter service would be
more convenient, but would be more expensive. The staff believes that the impacts of plant
construction on traffic congestion, and on the potential for accidents, would be mitigated by
staggered work shifts and by the provision of incentives by the applicant for car pooling and
for bus service to the site. Accordingly, the staff requires that the applicant, within 30 days
of the issuance of this statement, submit plans to mitigate these impacts for the staff's review and
evaluation.

4.4.2.2 Impact on Housing

The impact on housing during the construction phase will be felt most notably in the rental and
mobile home submartets. Only a marginal number of workers will seek sale housing; such house-
holds could be accommodated within ti:e existing and vacant-for-sale stock.

Between 1970 and 1980, it has been estimated that the housing need in Jefferson County is 260 units
Housing need is defined as that number of housing units required to accomodateper year.

(1) projected household growth in the County, (2) the removal of presently substandard and
future substandard units from the inventory, and (3) the in-movement of 200 construction labor
households (see Table 4.4). Building permits in recent years have been granted at the rate of
approximately 230 units per year (see Table 2.20).

Although current construction activity falls short of projected demand, the staff anticipatcs
that the housing market will be able to accomodate the in-migrating workers. This conclusion
is based on three factors.

First, housing need includes the removal of substandard housing units. Many of the substandard
units are occupied by households whose incomes are below the level served by private, non-
publicly-aided enterprise; without public subsidies these units will remain on the market.
Second, the staff expects that construction activity during the latter half of the 1970's will

| surpass levels of activity recorded during the economically depressed 1971-1975 period. Third,!

conversations with people familiar with the local housing market indicate that both mortgage
money and construction labor are readily available.23

The bulk of the relocating construction work force will probably seek mobile home sites in
park developments. In 1970, there was a total of 7 mobile home parks with a combined capacity
of 105 trailers located in Madison and Hanover.2i. Although the number of current vacancies may
not be sufficient to acconinodate more than a limited number of workers, the rapid expansion of
mobile home sites in park developments is feasible. Madison Mobile Homes has a developable site
for over 100 homes adjacent' to its existing park; this facility has access to both city water
and sewers.25 Trailer sites are also available on the grounds of Madison State Hospital and the
Jefferson Proving Ground.2s

i
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The staff expects that a small number of the households relocating to the Madison /Hanover
area -- perhaps 40 households -- will choose to live in rental apartments. These households
should find rental housing in either newly constructed or rehabilitated units, or in hotel and
motel rooms.

The small number of workers seeking more temporary rental housing would preclude any shortage of
tourist accomodations.

-

TABLE 4.4

I
ESTI!!ATED HOUSING NEED IN JEFFERSON COUNTY:

1970-1980

Household Growth 1,460

3Existing Substandard 930

Replatenent Due to Obsolescence

and Other Causes# 310

Construction Worker In-flovement 200
2,900

Existing Vacant 300
Estimated Need: 1970-1980 2,609

For Sale 1,800

For Rent 800

SOURCE: Staff estimates.

1. This analysis assumes that conversions are not a significant
factor in determining the size of the housing stock and that
present owner-rental relationships will be maintained in the
future.

2. Vogt, Sage and Pflum Consultants. Comprehensive Plan Report:
Jefferson County, Indiana (n.p.,1973), p. 41.

3. Occupied housing units lacking some or all plumbing.

4. - Deterioration factor used by State of Indiana for Region 12; cited
in Indiana Department of Comaerce Division of Planning, Indiana
Housing Needs and Resources: A Social Priori,ty, (Indianapolis:
State of Indiana, n.d.), p. 36,

i

i

i
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The total estimated housing stock in the Madison /Hanover area in 1975 was 6,634 units. Projected
growth in this area attributable to county residents between 1975 and 1980 is estimated at 476
households, or 7.2% of the base (1.4% compounded annually).27 The expected increase in demand
due to Marble Hill construction workers will not be greater than 200 additional housing units.
However, this demand will be made on various sectors of the county's housing stock. For instance,
although the bulk of workers will probably live in mobile homes, others will share rooms in
hotels and motels or rent apartments and homes. The staff's analysis indicated that obstacles
to the provision of adequate new housing, including mobile home sites, and the rehabilitation of
existing substendard structures do not exist. The staff concludes that the inflationary effect
en rents in the Madison /Hanover area will be negligible (see also ER, p. 8.2-2).

Local residents have expressed a concern that temporary housing developments in rural areas such
as Saluda Township would produce undesirable changes in their local life style.28 The staff
believes that housing development attributable to the construction of Marble Hill Station will
occur in the urbanized portions of the County, that is, in the Madison /Hanover area, and not
in the rural areas of the County, Moreover, it should be emphasized that changes due to
construction workers will be temporary.

Finally, through its zoning and enforcement powers, the County is able to control the location
of mobile homes, either in park developments or on isolated sites.

4.4.2.3 Schools

As Table 4.5 indicates, the total school-age population of Jefferson County should remain
stable over the next 15 years. However, the projected student enrollment in the Southwestern

)Consolidated School District is expected to increase. Between 1975 and 1980 Southwestern can
expect an increase of 247 students, a 14% increase (see Table 4.6). Reference to Table 2.8
indicates that the capacity of existing facilities will scarcely accommodate the increase
of students projected for the District by 1980.

Assuming an average of 1.5 school-age children per construction worker household, the staff would
expect 300 or fewer additional students in Jefferson County by 1980. These students would
represent less than a 5% increase in enrollment. Any portion of these students locating in the
Hanover area would represent a burden to the Southwestern District system. On the other hand,
300 additional students could be absorbed in 1980 by the Madison Consolidated District which the
staff expects will be more underutilized than at present. The added students would create the
need for approximately 14 teachers to preserve current student-teacher ratios and approximately
5 school buses.

According to the State law, there may be a delay of 18 months between tax assessment and full
payment. Because of this delay, tax revenues from the Marble Hill Station may not be
g:nerated soon enough to meet the initial demands on the Southwestern District by the children
of construction workers. Over the long term, the staff assumes that the tax revenues generated
by the Marble Hill Station at least will balance those demands on the Southwestern District.
The Madison Consolidated School District will not receive tax revenues from the station to defray
the cost of service demands arising from students from construction worker households living in
this Distric't.

4.4.2.4 Hospitais

Current service relationships in King's Daughter's Hospital (See Table 2.27) in Jefferson County
compare favorably with those prevailing throughout the State of Indiana and in the United States.
The administrator of this hospital has stated that the anticipated additional demand for hospital
tirvicos by construction workers could be accommodated. (Summary Report for Site Visit by NRC
staff in August,1975).

In addition to the local facility, PSI's prime contractor will maintain a field medical office,
an ambulance, and a nurse onsite during construction for the treatment of emergency cases.

|

|
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TABLE 4.5

ESTIl1ATED SC1100L-AGE POPULATION:
,

1975-1990
,

Age Group ~ 1975 1980 1985 1990

5-18' 6.455 6,423 6,412 6,401
.

SOURCE: Adjusted data from Vogt, Sage and Pflum Consultants, Comprehensive Plan Report:
Jefferson Coun+y, Indiana (n.p., 1973), p. 40.

:

1,

TABLE 4.6

SOUTilWESTERN JEFFERSON SCHOOL SYSTEf1 CNROLLf!ENT PROJECTIOUS: 1975-1985

ACTUAL PROJECTED

1970 1975 19[5 1980 1985
1

K-6 892 911 1,019 1,161 1,323
7-8 247 268 285 325 371.

9-12 415 514 473 540 615

; TOTAL 1,554 1,693 1,776 2,023 2,304

SOURCE: James and Berger Associates, Case Studies: Jefferson County Comprehensive Plan
(n.p.; 1971), p. PF-51. Actual data for 1975 contained in a letter from Ilr. Isaac
Hogg, Superintendent of Southwestern Jefferson County Consolidated School, to fis. Sue
Ann Curtis, Argonne National Laboratory August 25, 1975.

!

The medical demands of 2,200 construction workers at peak-ar tpproximately 500 dependents in
the Madison /Hanover area curing construction could become a seden on existing medicali

| facili ties. This added demand will increase the urgency of the plans to replace and upgrade
t' existing facilities to meet future growth. Other hospital facilities within a 25-mile radius

.(See Section 2.8.2.4) will also help meet the increased demand on King's Daughter's Hospital
during the construction phase.

4.4.2.5 Recreation and Tourism

Public and private recreational facilities are expected to receive an increase in-use proportional -
to the number of persons that may;. temporarily move into the Hadison/Hanover area. .However, the
County's 1971 consultant study indicated that, although' new facilities may be desirable to
attract an increase in tourists,'"the existing recreation facilities are expected to be generally
adequate for county residents throughout the planning period" (that is, until 1990).29 Tax
revenues from the tiarble Hill station will offer the county an opportunity to provide those
facilities which would be attractive to tourists.

- , . , . - . . . -
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PSI anticipates that the construction and operation of the plant will have no adverse impact on
the current recreational use of the Ohio River near the plant (ER, Supp.1, p. 8.2-8). Similarly,
no impact is foreseen on the use of Clifty Falls State Park (ER Supp.1, p. 8.2-8). The staff
concurs in these assessments. However, as indicated in Subsection 4.3.2.4, the construction of
transmission Ifnes for the Marble Hill station will r3sult in a moderate, short-term inter-
ference with recreational activities along offsite streams. Finally, the construction activities
in the Marble Hill area should not impact the level of tourism in the county, except for the
traffic effects Indicated in Section 4.4.2.1; in fact, PSI's visitor's center in Madison may
serve as a tourist attraction.

4.4.2.6 Pubite Water Sewage, and Waste Systems

The discussion of water supply in the Madison /Hanover area (Section 2.8.2.2.2) indicated unused
capacity of approxiaately 2.1 million gallons per day in 1975. By 1980, increased daily demand
from 200 construction labor households (700 people) and from the expected 1975-1980 population
growth (1,465 people) should equal 324,800 gallons per day, or approximately 15% of existing
excess capacity. The staff considers this increase well within the capacity of the water system.

The applicant has also stated that only limited pumping from wells in the site area would occur
to supply potable water for construction workers. Since no primary dewatering is planned, the
effect of site construction on groundwater is expected to be negligible (ER, p. 4.1-5).

Data presented in Section 2.8.2.2.3 indicated that both the Madison and Hanover sewage systems
were operating at far below estimated effective capacity. Using a standard of 100 gallons per
person per day, the staff estimates that each system could accommodate nomal expected population
growth and the construction household in-movement.

During construction, chemical ?oilet facilities will be used onsite and waste disposal will be
accomplished in an environmentaily acceptable manner. The applicant states that no adverse effect
on water use will occur from this 'nethod of sewage treatnent and disposal (ER, p. 4.1-5).

Estimates of the useful life of the conty's sanitary landfill site vary from 5 to 10 years under
current trends. Its use by as many as M construction labor households will shorten its
useful life.

The staff believes that rubbish and garbage services will not be seriously impacted by the demand
from the construction worker households.

4.4.2.7 Police and Fire Services

Although State and City forces are above acceptable standards in tems of manpower and equipment,
the County Sheriff's Office is currently understaffed. The in-movement of 200 families and the
daily comn,uting of 2,000 workers will, by 1980, stress the Sheriff's Office, particularly in
matters of traffic control and surveillance. At a recomended standard of 1.5 male officers
per 1,000 population, the Sheriff's staff should be augnented by 5 full-time deputies and 4 to
6 police-equipped vehicles.30 Taxes from the Marble Hill station could be used to increase the
service capabilities of the Sheriff's Office

Onsite security fun:tions will be perforner, by guards hired by PSI rather than by local police
forces. (ER, p. 8.2-4).

As discussed in Subsection 2.8.2.4, current fire protection services do not neet guidelines,

established by the national insurance rating organization the American Insurance Association,'

primarily because of distance from property. New resi ..o associated with the constructior.
-of flarble Hill would aggravate this problem, but it is expected that increased taxes from the
Station will enable the County tn replace aging equipment and to add new equipment as needed.

4.4.3 Other Impacts on Comunity Life

4.4.3.1 Inflationary Impact on Prices

Personal incone and retail trade in Jefferson County are expected to rise by 2.7% and 9.7%,
respectively, at the peak of the construction period, compared to their values in 1972.81 The
staff expects these rises to result in noderate local price increases.
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4.4.3.2 Shortages of Experienced Labor and Craftsmen

The wage levels paid by PSI and its contractors will probably be higher than those paid by many
other employers in Jefferson County. The staff expects that a small fraction of the local skilled
labor force, notably plumbers, electricians, and manufacturing workers, may leave their current
employment to work at the Marble Hill site. This development will have two principal effects.
First, local residents may experience difficulty in hiring craftsmen for home and business repairs.
Second, local employers in the manufacturing sector may experience higher than usual levels of
turnover as employees leave their current jobs. The extent to which these effects will occ a
is impossible to estimate; however, the effects will be felt only during the construction T. iod.

4.4.3.3 Noise and Aesthetic Disturbances

Construction activities during the early stages of site preparation will involve clearing,
excavation, trash disposal, land filling, and grading. These operations, in addition to adversely
affecting existing terrain features, will produce a variety of pollutants including noise, dust,
smoke, and engine exhaust. These temporary disturbances should have minimal impact because of
the low population density near the site (ER, p. 8.2-4). Nevertheless, the applicant will under-
take a program to control dust, noise, oil and chemical wastes, and other physical impacts of
construction (ER, pp. 4.1-5, 4 4-1 to 4.4-3, 6.1-47a, and Supp. 1, p. 233).

4.4.3.4 Relocation

The acquisition of the 987 acres of land for the Marble Hill station required the relocation of
17 residents from the seven pemanent residential dwellings located on the site. As of September
1974, all resident families had reached acceptable agreements with the applicant for their
prcperties; some of these families have relocated (ER, p. 8.2-5).

4.4.4 Stimulation of local and Regional Economies

4.4.4.1 Direct Payroll and Employment

The applicant has estimated that an average of 1,100 workers per year during the 6-1/2-year
construction period will result in a total payroll of $358,550,000 (see Table 4.7). Approximately
85% of this total will be for salaries of construction personnel living within the labor shed
definedinSection4.4.2.2(ER,Supp.1,p.8.1-8). The staff views these estimates by PSI
as being reasonable.

TABLE 4.7

CONSTRUCTION PHASE EXPENDITURES

!
!

Expenditures 1983 Future-Worth Dollars

1

Outside of the Recion
Equipment $554,198,033

,

Labor 53,782,734 i

Indirect Expenses 196,088,818 !

Transmission 16,812,655 i

Subtotal 5820,882,240 '

Within the Region
Materials $ 35,374,343
Labor 304,768,827
Land 9,200,916
Transmission 34,025.610
Subtotal $383,369,696

TOTAL 51,204.25i,936

SOURCE: ER, Supp. 1, p. 8.1-7.
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Semi-and unskilled laborers constitute a large segment of the local unemployed work force in
Jefferson County. Their recruitment for station construction may have the desirable effect of
reducing the present high unemployment rate. The possibility of several years of employment
may attract some workers from their farm, service, and manufacturing jobs into unskilled jobs
at the Marble Hill site. M However, positions vacated in manufacturing and service firms will
more than likely be filled by local residents who are currently unemployed.

|

4.4.4.2 Local Purchases of Haterials and Special Services

PSI anticipates that 3% of the construction cost of the Marble Hill station will be spent on |

equipment and material purthases in what is broadly described as the "irmiediate region."
Approximately $35,374,000 will be spent on such items as small tools, cement, stone, sand,
pre-cast roof slabs, valves, wire, conduit, and fittings (ER, Supp.1, p. 8.1-8). The average
annual expenditure in the local economy due to construction of !!arble Hill station would be
approximately $5,442,000, or an increase of 9.7% over Jefferson County's retail trade in 1972.
Other local businesses, particularly automobile service and repair, restaurants, and general
merchandise stores, will benefit from the increased purchases of construction workers.

As construction of the olant moves toward completion, the demand for goods and services in the
Madison area will probably decrease. However, the decline will be gradual enough to permit
madjustments in inventory and personnel by local businesses. One consequence of this retrench-
ment will be an increase in local unemployment rates if other employment does not become
available locally. A fraction of the personnel required for plant operation may be taken from
the local labor pool.

4.4.4.3 Capital Fomation Effects

The Marble 11111 station will stimulate capital formation in the region. One area that could be
of significant magnitude is housing. At the peak of the construction period, approximately 200
workers and their families will have relocated in the general fladison/Hanover area. This demand
will generate a need for about 40 new rental housing units. At an average value of approximately
$20,00G per housing unit, the staff believes this could amount to a $800,000 increase in the
value of Jefferson County's housing supply. In 6ddition, capital formation, in the form of new
mobile home parks and improvements to existing dwellings, may also be realized.

4.4.4.4 Multiplier Effects on the Local Economy

A conservative estimate of PSI's expenditures at the peak period for labor, goods, and services
is $7.8 million: $ 5.4 million for goods and services, and $2.4 million for labor (240 workers
at $10,000 annual wages). However, for each dollar spent locally by PSI and its local labor
force, there will be additional economic activity and personal income generated within Jefferson
County, A conservative multiplier of 2 would appear reasonable; therefore, the above $7.8 million
per year t;ould become $15.6 million of induced activity.

4.4.4.5 Property Values

| Property values for land in the vicinity of the Marble Hill site have, in toe past, been based
upon ' 1 productivity in agricultural use. Average yield for agricultural land in Jefferson
County has beer . bout $300 per acrt, and land values in the neighborhood of the proposed station
range "om $400 to $700 per acre, depending upon local conditions. 83 Current and future
relative property values in agricultural use should not be significantly influenced by the

i construction of the fiarbic Hil; nuclear plant on the proposed site. Furthemore, changes in
'

land productivities and property values along the transmission route are not anticipated as
a consequence of building the proposed plant. However, it is expected that substantial
appreciation in the value ** a few selected parcels will probably occur where those site * could
be used for comercial and other facilities supplying service to construction labor and, later,
operation and maintenance personnel.
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1

I4.4.5 Sumary of Socioeconomic Effects

The staff believes that the net effect of construction on business and labor will be economically |
beneficial. However, some local residents object to the disrupting influence of a large |

construction project in a quiet rural community. The housing market, schools, utilities, and
'

recreational facilities will be able to accomodate both expected county growth and the projected
maximum number of in-migrating construction workers. The hospital, sanitary landfill site, l

police and fire services, and roads, particularly State Road 62 and local access roads, will
probably experience increased stress; however, such stresses will be relatively short-lived.

PSI has indicated its intention to work in cooperation with county and city officials to ensure
that the improvement and maintenance of roads near the station will be sufficient to meet traffic
demands. Early consideration of these impacts by PSI and local government officials may allow
mitigating procedures to be more effective. In order for the staff to assess such mitigating
measures, the applicant was required to submit a plan by May 1,1976, that defined the steps to
be taken in cooperation with government officials te reduce the impacts discussed above. PSI
has made engineering studies and has reached agreement with local officials regarding the
improvements needed, but no fomal agreement regarding funding had been signed by August,1976.

In addition to the transportation planning process recommended above, the staff believes that
local officials should consider the following:

(1) consolidation of the County's two school districts; under present local tax jurisdictional |
'

arrangements, the Madison Consolidated School District would receive a sizeable share of
the impact but no revenues directly from the Marble Hill station;

(2) an analysis of the potential for using the Jefferson Proving Ground, Madison State Hospital,
or the City's waterfront campgrounds as resources for accommodating mobile homes;

(3) a review of local zoning and health codes in lignt of past experiences with mobile homes;

(4) placing a high priority on hospital improvements with the view of completing those improve-
ments before the peak construction period;

(5) beginning the search for a new landfill site that will meet the County's needs beginning
in 1980-

|

(6) contracting for a traffic study to evaluate improvements for easing traffic in the area of |
the bridge at Madison; '

(7) a reevaluation of the cooperative arrangements (or lack of such) between city and county
police and fire forces in emergency situations; and

(8) negotiating with PSI to obtain tax payments as early as possible during the construction
process.

4.5 MEASURES AND CONTROLS TO LIMIT ADVERSE IMPACTS DURING CONSTRUCTION

4.5.1 Applicant's Commitments

To minimize impacts due to construction, the applicant has comitted (ER, Sec. 4) to initiate an
impact-control program, the main features of which are summarized below.

4.5.1.1 Onsite Practices

1. Existing roads will be upgraded and widened and dust will be kept to a minimum
by using crushed stone and petroleum-base surfaces and by watering areas that
become dusty-(ER, Secs. 4.1 and 4.4).

2. Drainage patterns will be maintained approximately as they are and a settling
pond far reducing sediment will intercept runoff water before it is discharged
into natural drainageways. The outlet of the settling pond will be designed to
ensure that the velocity of the water released to natural drainageways will not
exceed 2 fps (60 cm/sec) (ER, Secs. 4.1 and 4.4).
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; -3. Erosion.of the graded plant site will be controlled by stabilization with grasses
and/or legumes. On erodable surfaces that will support vegetation the soil will
be seeded as soon as possible after earthmoving activities have been completed.
'After initial stabilization in this manner, these areas will be allowed to revert
to natural vegetation (ER, Sec. 4.4).

,

4. All fuels and lubricants will he stored and dispensed in accordance with appli-
cable local. laws. 011 separators will be installed in the drainage routes from

- the switchyard and reactor buildings to extract any petroleum products from the
- runoff water. Chemicals used for cleaning will be collected in a barge or tank
trucks and removed from the area to be disposed of in a legally and environnentally
acceptable manner * (ER, Sec. 4.4).

5. Chemical toilet facilities will be used during construction and the waste will be
disposed of offsite in an environt.entally acceptable manner (ER, Sec. 4).

6. Wherever possible, slash and nonmerchantable timber will be piled in locations near
1the edges of the wooded areas to provide sdditional _ wildlife habitat (ER, Sec. 4.4).,

7. - Any disruption of floodplain archeological sites will be monitored by an archeo-
logist (ER, Sec. 4.1).

1

8. Dredge spoils from the construction of intake and discharge structures will be4

disposed of in onsite spoils areas or loaded into barges or trucks and removed from the
!- ' site for disposal in an environcentally and legally acceptable nanner (ER, Sec. 4.4).

9. Solid trash from site clearing, construction, and cleanup operations will be
disposed of in an environmentally and legally acceptable manner (ER, Sec. 4.4).

-4.5.1.2 Offsite Practices

| 1. Borings will be made at selected locations along the transmission corridors to
determine foundation suitability for tower bases, and each tower will be sited

| to avoid as much as possible streaus and other water bodies. If areas of archeo-
logical or ecohgical significance are located before or during construction of

!

the transmission lines, appropriate action to either avoid or minimize the impact
J util be taken (ER.-Supp. 1, p. 4.2-5).

~
2. During construction of the transmission lines, the following practices (see

Sec. 4.3.1 and 4.3.2 and the ER, Sec. 4.2) will be followed to mitigate environ-
cental impacts:,

|
(a) The avoidance of unnecessary clear-cutting.
(b) The use of selective clearing and vegetative screening.
(c) Careful cleanup procedures.

'(d) Restoration of soil and seeding of disturbed areas.
(e) Design of access roads to minimize effects on streans to be crossed.

i 3. Basal ~10w-pressure herbicide spraying will be selectively used on tall-growing
trees and brush. Desirable low-growing ground cover or shrubs and sturps,'

stubble and brush along streams and pond banks will not be sprayed or treated.
|

,
-

I Where warranted in specific areas, application of herbicides may be by aerial '

spray (ER, Sec. 4.2).

4. All important breeding or nesting areas of Federal and State protectej species
will be avoided (ER, Supp.1, Response to Question C3; see also Sec. 4.3).

*The phrase "in a legally acceptable manner" is construed by the staff to cean that a responsible;

! representative of the applicant will supervise the activities in accordance with applicable
_ local, State, and Federal laws and maintain a record, suitable for inspection, of the satis-,

factory accomplishment of such activities.'

. -- _- -. . _ _ . ,,__ . . _ .
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4.5.2 Staff's Evaluation

Based on a review of the anticipated construction activities and the expected environmental impacts
therefrom, the staff concludes that the measures and controls connitted to by the applicant are
adequate to ensure that adverse environmental effects will .,e at the minimum practicable level
with the following additional precautions.

1. Topsoll shall be removed during the grading of the site and stockpiled for later
use in covering and seeding disturbed areas.

2. In preparing transmission corridors the applicant shall utilize selective clearing
to the fullest extent possible. The crossing of biologically productive streams
by transmisswn lines shall be carried out to the fullest extent practicable during
dry seasons and not during spawning seasons or periods of high water. A 100-ft
(30-m) wide vegetated buffer zone on each side of the stream crossed shall be
left and tower bases to the extent practicable shall be located above floodplains.

3. In clearing and maintaining the transmission and railspur corridors, the 3pplicant
shall use aerial spraying only in terrain inaccessible to ground transport and where
the use of hand sprayers would be unsafe or not practicable. No herbicides
shall be used within the drainage basin of the fluscatatuck National Wildlife
Refuge. In addition, the following precautions shall be observed:
. Use of herbicides shall be replaced by hand trimming and cutting in conserva-
tion, recreational, and residential areas.

* Herbicides shall not be applied during or sooner than 4 hours af ter a heavy
rain, nor when a heavy rain is predicted within a few hours.

. Herbicide shall not be applied in areas where contamination of water supplies
is likely.

. Herbicide application by broadcast foliar methods shall not be made when winds are
greater than five mph (8 km/hr).

. No formulation shall be used whose dioxin (2,3,7,8-tetrachloro-p-dibenzoldioxin)
impurity in the undiluted insecticide exceeds 0.1 ppm.
Herbicides shall be applied only by a licensed applicator or under his direct
supervision.

. Herbicides shall not be applied within 200 feet (60 m) of water bodies. In the case
of flood plains broader than 200 feet, herbicides shall be bioiegradable and shall
be applied between July and December, after the nonnal flood season. ?

4 The routing of the transmission lines shall be such as to ensure that the line does not
approach closer than:

a 800 feet of Officer's Woods and 1500 feet of Tribbetts Flatwoods
b 4.4 miles of Clif ty Falls State Park, and
c 2300 feet of the perimeter of Jefferson Proving Ground

5. The recommendations given by the Department of Interior concerning archeology shall
be implemented according to the discussions in Sections 4.1.1 and 4.1.3.

6. If structures of possible historic value may be impacted by the construction or
operation of transmission lines, the applicant shall notify the staff and, in con-
sultation with the State Historical Preservation Officer, shall assess these values
and take appropriate action.

7. The applicant shall submit detailed plans for staff review and approval prior to the
initiation of construction activities associated with the following activities.

(a transmission line construction, after detailed routing has been decided,
(b railroad spur construction, when detailed route is known, and
(c the disposal of dredging spoil from the construction of intake and discharge

st ructures.

4.6 Sult1ARY

A sunnary of the probable environmental effects of construction identified by the staff is given
in Table 4.8. The assessments of the impacts range from negligible to moderate. Those assessed
as moderate all relate to social stresses induced by construction a'.tivities.
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Table 4.8 Sumary of Environmental Effects Resultti g from Construction

Applicant's Plan for Expected Relative Available Corrective
Potential Effect Mitigation (Sec. 4.5.1) Significance Actions, Remarks

Dedication of about 1200 Snall I
acres to industrial use
(Sec. 4.1)

Loss or alteration of about Small Survey for endangered
1300 acres of natural habitat species
(Secs. 4.1 and 4.3)

Increased siltation in Use of settling ponds, Temporary
Little Saluda Creek and etc.

Ohio River
Downstream withdrawals Negligible
(Sec. 4,2)

Biota (Sec. 4.3) Negligible May lose some spawn-
ing habitat

Increased siltation in fish- Diversion ditches Small Temporary loss of
ing streams (Sec. 4.3) several hundred

angler-days

Distur cance of archeological Floodplain sites to be Small Conduct more ex-
sites (Sec. 4.1) monitored by arche- tensive archeolog-

ologist ical surveys, extend
. .e _ monitoring to upland

and transmission-
corridor sites.

Increased traffic congestion Upgrading and dust con- Moderate incon-
(Sec. 4.4) trol on local roads venience to area

residents

Increased stress on housing Small Careful zoning
market (Sec. 4.4)

Increased stress on public Moderate
services (Sec. 4.4)

Increased payroll $45 million/ Beneficial
(Sec. 4.4) year for seven

years (1983
dollars)

Induced expenditures (Sec. 4.4) From $5 to $10 Beneficial
million/ year for
seven years (1983
dollars)

Increased local tax revenues Several $ million Beneficial to local
(Sec. 4.4) over construc- area

tion period

Radiation exposure to con- Negligible
struction workers (Sec. 4.1)



4-22

References

1. Letter from Joseph D. Cloud Director, Indiana Department of Natural Resources, to Mr. David
L. Odor of PSI, February 4,1976.

2. J. S. . Spencer, Jr., " Indiana's Timber," USDA Forest Service Resource Lull. NC7,1969.

3. R. Arbib, "The Blue List for 1974," in American Birds, 27(6):943-945,1973.

4. K. S. Khera et al., " Pre- and Post-natal Studies on 2,4,5-T and 2,4,-D and Derivatives in
Wistar Rats," Toxicology and Applied Pharmacciogy Abstracts,10th Annual Meeting,
19:369-370, 1971.

'5. J. E.1 Johnson, "The Public Health Implications of Hidespread Use of the Phenoxy Herbicides
and Picloram," Bioscience, 21:899-905, 1971.

6. F. E. Egler, "The Grassy Right-of-way: Invitation to Costly Respraying," Northeastern
Weed Control Conf. Proc., pp. 471-475, 1954

7. W. A. Niering and.R. H. Goodwin, " Creation of Relatively Stable Shrublands with Herbicides:
Arresting ' Succession' on Rights-of-Hay and Pastureland," Ecology, 55:784-795, 1974.-

8. Letter from William B. Barnes, Director, Division of Nature Preserves, State of Indiana,
to Michael R. Nathanson, Argonne National Laboratory, 15 August 1975.

9. Letter from William B. Barnes, Director, Division of Nature Preserves, State of Indiana,
to Kathie Hoekstra, Argonne National Laboratory, 20 October 1975.

10. A. A. Lindsey, D. V. Schmelz, and S. A. Nichols, " Natural Areas in Indiana and Their
Preservation," The Indiana Natural Areas Survey, 1969.

11. Letter from David L. Herbst. Director, Division of State Parks. State of Indiana, to
Michael R. Nathanson, Argonne National Laboratory,1 October 1975.

12. Letter from Charles E. Scheffe, Refuge Manager, iluscatatuck National Wildlife Refuge.
U. S. Dept. of the Interior, to Michael R. Nathanson, Argonne National Laboratory,
24 September 1975.

13. Letter from R. A. Everhart, Dep. Director, Material Testing, Jefferson Proving Ground,
Department of the Army, to Michael R. Nathanson, Argonne National Laboratory,10 September
1975.

.14. . J.' Cairns, Jr., " Suspended Solids Standards for the Protection of Aquatic Organisms,"
Purdue Univ. Eng. Bull . , 129:16-27, 1968.

15. " Water Quality Criteria,1972," U. S. Environmental Protection Agency FrA-R3-73-033,
1973, 594 pp.

16. F. R. Koppendall et al., " Water Quality of Some Logged and Uniogged California Streams,"
Inland Fisheries Administrative Report No. 71-12. The Resource Agency of California,
Dept. of Fish and Game,19 pp. !

17. P. M. Iwanaga and J. D. Hall, " Effects of Logging on Growth of Juvenile Coho Salmon,"
U. S. Environmental . Protection Agency EPA-R3-73-006,1973, 35 pp.

18. U. S. Department of Commerce Bureau of the Census, Census of Population: General Social ''I.

and Economic Characteristics, PC(l), Indiana, C16 (Washington, D.C.: Government Printing
.0ffice,1972) pp. 511rf; U. S. Department of Comerce, Bureau of the Census, Census of |

Population: General Social and Economic Characteristics, PC(l), Kentucky, C19 (Washington,
D. C.: Government Printing Office,1972), pp. 434ff; and U. S. Department of Connerce,
Bureau of the Census, Census of Population: General Social and Economic Characteristics,
PC(l), Ohio,C37(Washington,D.C.: Government Printing Office,1972), p. 785. See

,

also applicant's labor market analysis ER, Supp.1, p. 268.
|
l

1

.

, , + - . , ~ . . . _ , . . ,



_ ._ .

4 23

19. East' Central Area Reliability Coordination Agreement, Annual Report, Vol. I: Load Projections
and Resource Planning (Canton, Ohio: East Central Area Reliability Coordination Agreement,
1976), Exhibit I-Q.

20. Indiana Employment Security Division, " Indiana Labor Market Laber Force Estimates,"
(Indianapolis: State of Indiana, 1976); Ohio Bureau of Employment Services. Division of
Research and Statistics, telephone conversation on 2 April 1976; and Kentucky Division of
EmploymentSecurity,MimeoReport(untitled).

~ 21. . Telephone conversation with Vincent Erby, Building and Trades Council of Cincinnati,1
April 1976 and Delbert Melcher, Louisville Building Trades Council, 2 April 1976.

22. Letter of 30 April 1976 from J. Coughlin of PSI to H. Denton of NRC.
~

23. Interviews with Mr. Charles Poindexter. Assistant Cashier of the First National Bank,
Madison, Indiana, 22 March 1976; and Mr. Robert Hensler of Madison Realty Company, Madison,
indiana, 22 March 1976. See Reference 34.

24. James and Berger Associates, Base Studies; Jefferson County Comprehensive Plan (n. p., 1971),
p. HS-11.

25. Interview with Mr. Larry Brogen, Madison Mobile Homes, Madison, Indiana, 22 March 1976.
See Reference 34.

26. Interview with Ms. Carolynn Melton, Secretary of the Jefferson County Plan Commission,
Madison Indiana, 22 March 1976. See Reference 34.

27. Vogt, Sage and Pflum Consultants. Comprehensive Plan Report: Jefferson County, Indiana
3
' (n.p.,1973),p.8.

28. Letter from Ms. Marie Horine, President, Save Marble Hill, to Ms. Sue Ann Curtis, Argonne
'

National Laboratory,14 September 1975; and letter from Mr. Robert Gray to Ms. Sue Ann Curtis,
Argonne National Laboratory 22 August 1975.

29. James and Berger Associates Base Studies: Jefferson County Comprehensive Plan, p. REC-28.

30. Joshua H. Vogel, Police Stations: Planning and Specifications (Seattle: University of*

Washington, Bureau of Governmental Research and Services, 1954), as cited in James and
Berger Associates Base Studies: Jefferson County Comprehensive Plan, p. PF-4n.

31. Data on total income and retail sales supplied by the Greater Madison Chamber of Commerce.
For 1972, income in Jefferson County was $B9,910.111; retail sales for the same year were
$55,925,000.'

32. Letter from Mr. Lucian Smith, Manager of the Madison Office Indiana Employment Security
Division, to Sue Ann Curtis, Argonne National Laboratory, 6 October 1975.

33. For assumption, see ER, p. 8.2-7. Crop yields and prices were taken from Purdue University
Agricultural Experiment Station Department of Agricultural Statistics, Indiana Crop and
Livestock Statistics: Annual Crop and Livestock Summary, 1974 (West Lafayette. In.: Purdue
University, 1975), pp. 28-29, 39, 41, and 43. Land values were supplied by Mr. Ben Schnabel,
Assessor for Jefferson County, Indiana.

.'

34. Description of Visit to the Marble Hill Site. Letter of April 20, 1975 from Michael Kaltman
of NRC.to M. L. Ernst of NRC.

4



5. ENVIRONMENTAL IMPACTS OF STATION OPERATION

5.1 LAND USE

The station is an industrial facility placed in a rural area. Prior to construction, the site
was used for cropland, pasture, woodlands, and residential areas (see Sec. 2.2). After the
construction phase, the applicant will permit the land around the station to revert to natural
vegetation (see Sec. 4.1.1). There will also be an attempt to maintain many of the current treas
of scenic beauty at the site, including the northern wooded slopes and portions of the eastern
slopes and floodplain (ER, p. 8.1-8a). Currently, PSI has no plans to develop any recreational
facilitics at the Marble Hill site (ER, p. 8.1-8a).

It should be pointed out that the proposed housing-recreational community described in Section
2.8.3.1 and some local individuals (see Sec. 5.5.4) may place increasing recreational demands on
the scenic areas of the site.

Because the station is to be inland on the plateau, it will be partially camouflaged by the
existing vegetation (ER, p. 8.2-5). The major material of construction is concrete. The vent
stacks of the turbine building will extend 150 feet (45 m), and the containment structures 199
feet (60.7 m), above grade. The containment vessels might be seen, and the plumes will be
visible from the plateau, Ohio River, and Kentucky (see Sec. 5.3.1.2). But the containment
structures should not be visible from any major transportation route or population center. In
part, this is due to the remote setting of the station, bui also it is due to the hardwood
forest that surrounds the station and partially screens it.

The chemical and thennal blowdowns will not adversely affect land or water use (see Secs. 5.3 and
5.5). An area of 987.4 acres (about 400 hectares), half of which is cropland and the remainde-
wooded or pasture, will be devoted to the site and unavailable for other uses. Construction C ll
disturb about 250 acres (100 hectares), mostly farmland.

The transmission lines and towers will have an adverse visual impact.

An area of about 3475 acres (1400 hectares) will be used for transmission corridors, and about
1110 acres (440 hectares) of regrowth deciduous forest will be destroyed to make room for the
towers and wires. That pcrtion of the forest that is destroyed will be converted from its current
use with effects discussed below (see Sec. 5.6). The remaining area 2365 acres 950 hecta asl, is
cropland, pasture, roadways, streams, and nonforested idle land; except for the t(ower bases, its
land use will not be permanently altered. Operations over the railroad spur require the continued
use of about 200 acres of croplands and 45 act es cleared of the original forest.

The cooling towers will produce a plume, ground-level fog, ice, drift, ami salt deposition;
however, it is not expected that any of these effects will interfere with present land use. Some
local people might object to the appearance of the plume and to plant noises that detract from
the scenic, natural character of the area.

The applicant has stated that access to the cemetery described in Section 2.9.2 will remain
feasible after construction (ER, p. 8.2-5) and that it will be undisturbed (ER, Supp. 3, p. 83);
however, prior to the aquisition of the land by the applicant the cemetery had not been maintained
and no visitors have been observed in recent years, j

,

5.2 WATER USE

5.2.1 Surface Water-

Waste heat generated by the station will be dissipated to the atmosphere by means of an evapora-
tive cooling-tower system utilizing water from the Ohio River. To provide for evaporation and

3blowdown under normal operating conditions, 62-69 cfs (1.E.2.0 m /sec) of makeup water will be
3required. - Of the cooling water utilized by the station, 55-60 cfs (1.6-1.7 m /sec) will be

lost through evaportion and drift, and 8-10 cfs (about 0.25 :n /sec) will be returned to the river3

Withdrawal of 69 cfs (2.0 m /sec) from thu river corresponds to about 0.06% of the3as blowdown.
[ average river flow past the site (112,000 cfs or 3170 m3/sec) and 0.7% of the minimum regulated

low flow (10,500 cfs or 297 m /sec).3'
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The projected (2020) water use on the Ohio River main stem from the Louisville reach downstream
to its confluence with the Mississippi P,1ver is about 7100 cfs (200 m3/sec). When compared to
the average discharge at its mouth (258,000 cfs or 7310 m3)I the
be easily supportable. The additional use of 60 cfs (1.9 m /sec) projected water use appears toby the proposed station is not
expected to adversely impact downstream uses of the Ohio River, nor will it appreciably lower the
assimilative capacity of the river for sewage or industrial wastes.

5.2.2 Groedwag

During operation the station will obtain only potable water from wells in the Ohio River Valley
alluvial-glaciofluvial aquifers at the rate of 200 gpm (0.013 m3/sec). The yield of wells in
this aquifer ranges to 1500 gpm (5.7 m / min) and no deleterious impacts on groundwater use are3

anticipated.

5.3 HEAT-DISSIPATION SYSTEM

5.3.1 Heat Transfer

E,3.1.1 General Considerations

Two 25-cell mechanical-draft wet cooling towers (MDCT) of conventional design and layout, one
for each unit, will be used to discharge most (over 99%) of the waste heat from the condensers
directly to the atmosphere. In addition, two 4-cell t1DCTs will be used to cool the station's
essential service water. In the t1DCTs heat and vapor are transferred from the circulating-water
system to the air being pulled through the tower by the fans. On the average, about 75% of the
heat removal will be by evaporation; the fraction dissipated by evaporation varies from 60% in
winter to 90% in summer.

When the effluent leaves the tower, it will mix with cooler, less humid ambient air and more of
the water vapor in the discharge will condense in the fonn of a visible cloud-like plume.
Because of its buoyance and momentum, the plume will, under most conditions, continue to rise
and carry along evaporated water and a mist of water droplets, called drift, swept from the
circulating water in the fill. The drift will contain whatever soluble chemicals are present in
the circulating water. Because large amounts of heat and water vapor are added to the atmosp-
here over a small area, local atmospheric changes will occur. These atmospheric modifications
can be separated into four general categories: elevated visible plumes, ground-level fogging
and icing, drift effects, and cloud and precipitation formation.

The staff's analysis of possible effects of the itDCTs at the Marble Hill site is given below.

5.3.1.2 Visible Plume

The length of visible plumes created by the !!DCTs will depend on plant factors (such as plant
load) and cooling-tower-design parameters (such as cooling range and approach), as well as local
weather conditions (air temperature, wind speed and direction, saturation deficit, and sta-
bility). Because air at low temperatures has a small capacity to hold water vapor, visible
plumes will be most pronounced in winter.

Under most meteorological conditions, the water droplets in the visible plume will evaporate
within a few hundred feet of the towers. Under other conditions (especially periods with low
air temperatures, high humidity, perhaps light rain or drizzle, moderate wind speeds, and a
stable atmosphere) the visible plume may extend for several miles.l.2 Other than the appearance
of an extended plume, the main impact of the elevated plume is the reduction of sunshine reaching
the shaded area. The decrease in incoming light at ground level is not expected to be significant
because of the shifting shadow, the small area affected, and natural cloudiness (long plumes will
usually occur during periods of natural cloud cover). Visible plumes will be more frequent and
longer in winter than during the other seasons, and the minimum size and the lowest frequency of
long plumes will occur in summer. On the daily cycle, plumes will be longest just before and
after sunrise, and shortest in midafternoon.

Applicant's Analysis

Le applicant has developed and/or used several-computer models to estimate the atmospheric
effects (such as plume lengths, fogging, icing, and drift effects) of both natural- and
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mechanical-draft cooling towers at flarble Hill; these models are described in the ER, Appendix 6A.
A sumary of the output of these models is given in the ER, Sections 5.1.7 and 10.1. One year
(1974) of onsite meteorological data, plus cooling tower design parameters, were used in the
calculations.

The numerical model used to predict the dimensions (length, height, thickness, and location)
employs the plume rise equations of Briggs 3 the bent-over plume theory as applied to moist
plumes by Hanna '' and standard atmospheric gaussian dispersion equations at the end of the bent-
over plume regime. The 11DCT model was calibrated using the field data of fleyer et al.1 and
other, unpublished f1DCT plume data (ER, p. 6A-5). The applicant's natural-draft cooling tower
(fiDCT) model was tuned using data of Slawson et al.5 for towers in Kentucky. Tne calculations
incorporated the conservative assumptions that (1) both units operate at full capacity at all
times and (2) natural cloud cover is ignored.

The f4DCT plume-length model-is sensitive to the area and configuration of the cooling tower exit.
The applicant used two idealized configurations that yield upper and lower bounds for visible
plume lengths. In one tower arrangement, the actual tower configuration (see Fig. 3.1) is replaced
by a single virtual tower whose radius is 113 feet (34.4 m), located in the center of the actual
cooling-tower location. This virtual source would have the same area as the 50 separate cooling-
tower exits. A " virtual" source is a single theoretical source with distant consequences much like
those of the actual multi-pointsource. Computed plume lengths from such a concentrated source
would be longer than those of the actual, more dispersed sources. In the second configuration,
the radius of the source is set equal to one-half the length of the towers, w 517 feet (15fs m);
the calculated plume lengths represent a lower bound. The actual lengths expected would be
between these two extremes.

Figure 5.1 shows the upper and lower estimates for elevated plumes. Plumes one km in length are
expected to occur between 19*. and 32% of the time. Very long plumes (20 km or longer) are
expected to occur between 1.3% and 3.0% of the time. For plumes longer than a few kilometers,
there is a high probability that low clouds and/or precipitation would also be present. The
village of Paynesville would be expected to experience elevated plumes overhead from about 20 to
50 hours per year; 5edford, Kentucky, would have such plumes 5 to 10 hours per year.

Staff Analysis

The staff has concluded that the applicant's model does yield reasonable estimates of plume
lengths. Other than the esthetic impact of the visible plume, the staff expects no significant
offsite effects from the station's f1DCTs, which are about 1250 ft (380 m) from the nearest site
boundary.

5.3.1.3 Ground-Level Fogging and Icing

The primary atmospheric effect created by the operation M "00Ts is the formation of surface fog
near the towers due to aerodynamic downwash.2,6_e Whenever wind flows over an elevated struc-
ture, a region of lowered pressure is formed behind the structure, and part of the visible plume
is drawn into this region.9 Observations at operating MDCTs indicate that the plume at ground

! level travels only a short distance (of the order of 0.5 km) before either evaporating or lifting
7 andbecause of buoyancy.7,8 Downwash was observed 65% of the time at a large itDCT in Tennessee

occurred whenever the wind speed was in excess of 3 m/sec (except for the cases in which the wind
was within i 10' of the long axis of the tower). The downwash phenomena would be the same in

|
Indiana as in Tennessee.j

With air temperatures below 32*F (0*C), the recondensed water in the visible plume will become
supercooled water droplets. As a result of their small size, these droplets will be carried
around surfaces such as trees, poles, wires, etc. When solid surfaces wet by fog are below
32*F, icing occurs.

There is a second mechanism that, theoretically, could generate fog downwind of cooling towers:
the downward dispersion of water vapor (or the lower edge of the visible plume) from the elevated
plume. This type of fog is more likely to occur with I1DCTs than T4DCTs because of the lower
height of release of effluents from the fomer; however, fog from dispersion has never been
reported.f,10,12 '

1
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Applicant's Analysis

'The applicant has used two models to simulate fogging from the station's MDCTs. In one the water
vapor increase at ground level is calculated using the models for plume lengths described above. j
The increase in surface ground-level moisture for the least favorable meteorological condition is
only 0.042 gm/m3 a value in itself too small to cause significant fog, but sufficient to further
reduce visibility in an existing fog area.

The second model, described in the ER, Section 6A.2.1, was used to calculate the number of hours
of fogging due to downwash. Downwash was assumed to exist whenever winds perpendicular to the
long axes of the towers was 5 m/sec or greater. For winds parallel to and diagonal to the long
axes, the threshold wind speeds were 10 m/sec and 7 m/sec, respectively. The postulated motion
of the plume during downwash conditions is shown in Figure 5.2. The model assumes that plume
rise is negligible in the zone in which aerodynamic eddies control plume motion (distance XT3 in

Fig. 5.2). After this stage, the plume will start to rise because of buoyancy, and it is assumed
water vapor will disperse along the plume centerline. The analysis indicates that there will be
fog from downwash 100 meters from the towers for 2150 hrs / year, or 24.5% of the time. This
frequency decreases to 92 hours / year (1.0%) at only 600 meters. The spatial distribution of fog
is shown in Figure 5.3.

Staff Analysis

The staff considers the applicant's downwash model to be a significant advance in the art of t1DCT
plume modeling, inasmuch as it includes downwash conditions. The postulated downwash threshold

7wind speeds may be somewhat high, considering that Hanna observed downwash at speeds as low as 3
m/sec. In the Oak Ridge studies,2,7,8 fog from downwash either evaporated, or lifted in the
form of a stratus deck, at distances greater than 0.5 km from the tower. The frequency of fog
over the Ohio River wi 1 be less than that shown in Figure 5.3 as a result of down-slope adiabatic
heating.

Based on the Oak Ridge studies and other studies 6 at operating power plants with MDCTs, the staff
concludes that ground-level fogging (and icing) will occur frequently, especially during the
cooler half of the year. On the other hand, the staff expects no offsite occurrences of icing or
fogging. The ice that does form from supercooled droplets will be very light and friable and
will not cause structural damage.13

5.3.1.4 Cloud and Precipitation Fonnation

The visible plume from a cooling tower is a cloud. In addition, clouds are sometimes observed to
form in the updraft created by a cooling tower after the initial visible plume has evaporated.
Hanna7 reports that cloud development is initiated by plumes from the Oak Ridge cooling towers
10% of the time. There have been a few reported occurrences of very light snow due to cooling
tower plumes, but in all cases the amounts were very small.14,15 Hanna7 and others have speculated
that local precipitation could be increased by natural rain and snow falling through the plumes,
but no data with which to appraise this effect are available.

Cooling-tower plumes do create clouds and slightly alter sunshine in the immediate area; however,
there is no evidence that they cause significant changes in local weather conditions.

5.3.1.5- Drift

A small fraction (estimated to be 0.02% for this station) of the cooling water is carried into
the plume and discharged to the atmosphere as drift. These water droplets will carry with them
whatever solids are contained in the circulating water system, and could cause impacts from
wetting, icing, and deposition of salts onto the soil, plants, and structures. Under most meteoro-
logical conditions, all of the water in the drift droplets will evaporate, and the salts will

| remain airborne to be dispersea by wind currents. Under conditions of high humidity, the drops
may not evaporate completely before impacting surfaces. Studies at operating towers indicate
that almost all of the drif t that does fall to the ground will do so within 1000 feet (300 m) or
so of the towers.s.e,16.18

During periods of air temperature below freezing, the drift that falls to the ground can cause
icing. The staff does not consider this to be a problem at this station because ice' will be
deposited onsite at areas very near the towers.8
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'' Applicant's Analysis

The applicant has'used a combination'of two of the published drift models to predict deposition
rates for the Marble Hill Station (ER, Sec. 6A.3). The Hosler et al.18 droplet trajectory model,

was used for stable meteorological conditions, while the Schecker et al.20 tilted gaussian plume,

method, which incorporates the effect of atmospheric turbulence on drift fallout rates, was used |for neutral and unstable conditions. The drift model assumes that all of the drift originates '
,'

from a single point source instead of two long rows of towers. The model thus overestimates the
drift rate at all distances; the overestimation is highest near the source. This procedure also

: underestimates the area of salt deposition. The calculations are based on a conservatively
! estimated drift release of 0.02%, a value much higher than those quoted (around 0.0051) for

state-of-the-art cooling towers.16 An additional conservative assumption is that of full (100%)
i operation of both units.

' The calculated maximum deposition rate of salt is 120.5 lb/ acre-month (22.12 kg/bectare-month) in
the region 200 m north-northeast of the towers (ER, Table 5.1-15). Deposition rates between 10.

and 100 lb/ acre-month (1.8 and 18 kg/ hectare-month) will occur within one kilometer of the
source (that is, onsite) and decrease to the order of one Ib/ acre-month (200 g/ hectare-month)
within five kilometers. At the boundaries of the site the calculated maximum offsite deposition
will be about 35 lb/ acre-month (6.4 kg/ hectare-month) north-northeast of the towers, about 20

'

lb/ acre-month (3.6 kg/ hectare-month) over the river, and about 10 lb/ acre-month (1.8 kg/ hectare-
month) over the nearest road (south of the plant).,

Staff Analysis
,

j The staff is not able to assess empirically the accuracy or validity of the applicant's drift
j model because of the lack of detailed drift measurements at operating HDCTs with which to test
; the model.21 The staff concludes that the calculated values are probably high (conservative) due
j. to the conservative assumptions used by the applicant (high drift rate,100% load for both towers,

and the use of a single point source). General experience at operating MDCTs, however, indicates,

!- that drift effects are " observed to be insignificant, except in the area within a few hundred
meters of the tower.ae The staff agrees with the applicant's conclusion that almost all of the
drif t that does return to the ground will do so inside the station boundary, and that the amounts,

of salt deposition, even on site, will be too small to cause problems. No appreciable offsite
effects from drift are expected.

J

5.3.1.6 Acid Hist

It has been argued on theoretical grounds that water droplets in a visible cooling tower plume
could interact with ambient 502 or. merge with fossil-fueled stack gases to form sulfuric acid,

.and that this acid mist would fall to the ground and cause damage to people, vegetation, and
s tructures.

!

: Hundreds of wet cooling towers, both natural-draft and mechanical-draft, have been operating at
fossil-fired power plants for decades, both in the United States and Europe, without any reports

~ of significant adverse impacts due to acid mist from cooling tower plumes.6 Although this lack
of reports of damage is certainly not proof that the phenomenon does not occur (no systematic

'

observations have been made), the problem is probably a minor one at most. This conclusion is
i in agreement with a recent EPA report.22,23 which states that the rate of formation of acid mist

-is very low, and with studies in England.24 |

1 The statement above does not mean that acid rains and mists-due to the use of high-sulfur fuels
do not occur or are not problems. The real question is "How does the presence of a coolingi

tower plume alter the 502 cycle in the atmosphere?" The stack gases from a fossil-fueled plant
already contain.all of the ingredients (50 , particulates to act as catalysts, water vapor from2

. the hydropn in the fuel, and in cold-weather.. conditions water droplets due to the condensation'

of this water vapor) needed to cause acid droplets and acid rain. Furthermore, natural weather lr

processes (fog,' clouds, drizzle, rain, and snow) provide the liquid water needed to convert 50
2into H S0 and to bring the acid to the ground. In other words, the problem of cooling-tower-r

g %

| plume Interactions'is to isolate the effect of a perturbation on an existing chemical process
: that goes on near all fossil-fueled plants /with or without cooling towers. Limited data collected,

in England indicate that acid droplets observed aloft in a NDCT plume were due mostly to ambient
S02 entrained into the plume, and not due to merging of the plant's stack and tower effluents.2s
Acid drops with pH values between two and three have been observed in the visible plume (but not
at the ground) from a NDCT in Pennsylvania.2s

L.

L .i
I
i

.

- - .
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At the present time, the nearest major source of 502 is the Clifty Creek coal plant in Madison, J
Indiana, located about ten miles (16 km) north of the station. A number of fossil-fueled puwer '

plants are reputed to be planned for the area near the stati)n but their exact locations, fuels,
502 emission levels, and cooling systems are not known to the staff. One of these power plants
(with a closed-cycle cooling system) could be located just across the river in Kentucky, about
one mile (1.6 km) from the Harble Hill Station (ER, p. 2.2-7; Supp. 1, p. 41, and Supp. 3, p. 69). |

The staff expects no additional a ,d mist to result from present 502 sources interacting with
plumes from the station's cooling towers. Should a fossil-fueled plant with a closed-cycle
cooling system be built near the station, the primary cause of acid mist (if any) would be the
interaction of that plant's stack gases and its own vapor plumes.

5.3.1.7 Sumary and Conclusions

The environmental impact of an MDCT is minimal, except for the area within a few hundred feet of
the tower. The staff thus expects that the fiarble Hill towers will have a very limited effect on
offsite areas (an occasional visible plume aloft).

5.3.2 Intake

Operation of the proposed intake system will result in entrainment and impingement of aquatic
biota and the displacement and elimination of some benthic habitat and organisms. Organisms
small enough to pass through the traveling screens, such as phytoplankton, zooplankton and
ichthyoplankton, will be exposed to excessive temperatures, high pressures and high concentrations
of biocidals for long periods of time and mortality close to 100% is likely.27 Fish that enter
the intake flume and are ntrapped therein will eventually be impinged against the traveling
screens and killed. The intake structure itself may disrupt water flow sufficiently to cause
silt deposition that may result in the loss of benthos, macroinvertebrates and fish spawning
areas upstream and downstream from the structure.

In view of the absence of operational data which will become available only after the station
begins to operate, only rough estimates of entrainment losses are possible. Based on the average
phytoplankton biomasses observed in the Ohio River by the applicant (see Table 2.11) and a maximum
water use of 70 cfs (about 0.06% of average river flow) by the proposed station, entrainment
losses (reflected and measured as reductions in primary productivity) could range from 20 kg/ day
in January to 880 kg/ day in March (assuming 100% mortality). Using the same average phytoplankton
biomass figures and data on existing water use for the McAlpine Pool (2400 cfs or about 2.2% of
average riv r flow: see Sec. 5.2.1), existing levels of entrainment may range from 650 kg/ day in
January tc sJ,100 kg/ day in March. The latter figures are probably overestimates since 92% of
the existing water use is for once-through cooling at the Clifty Creek Power Plant (2200 cfs)
and there is little evidence that the reduction in phytoplankton productivity will exceed 25-30%
in once-through cooling systems.27 (100% mortality was assumed for the cooling tower system)
Therefore, assuming a 30% reduction, existing entrainment losses may range from 195 kg/ day in
January to 9000 kg/ day in flarch. The entrainment losses calculated for the proposed plarR represent
10% of these possible existing losses. While biomass data are not available for zooplankton and
ichthyoplankton, greater existing entrainment losses to these populations are expected. At the
J. H. Stuart Power Plant, upriver from the proposed station (RM 405.7), up to 56% of the entrained
zooplankton are killed and mortalities to fish eggs and larvae are known to exceed 90% at a
number of plants with once-through cooling.27

The relative effects of these entrainment losses are greater when computed for the minimum regu-
lated flow (10,500 cfs) in the ficAlpine Pool. For the more sensitive ichthyoplankton species,
these losses may theoretically exceed the significant level of 20%. Losses of phytoplankton and

i other zooplankton may reach this level in the imediate vicinity of the Clifty Creek Plant;
however, because of the short generation times, especially for phytoplankton, populations may
have recovered by the time the flarble' Hill intake is reached.

Since most fishes reproduce only once a year, ichthyoplankton losses are potentially more serious.
Most fishes spawn in spring and early sumer when flows are high (> 50,000 cfs), thereby reducing
the potential for serious impacts to these populations. The spawning seasons of some fish species

!
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extend into July and August when flows below 24,000 cfs occur (28 times from May 1970 to
September 1974). At these times the entrainment of ichthyoplankton at the Clif ty Creek Plant
could reach significant levels. Therefore, entrainment losses of ichthyoplankton related to the
proposed plant must be considered in conjunction with existing levels of ichthyoplankton
entrainment by the Clifty Creek Plant.

Some-impingement data are available for the McAlpine Pool (see Table 5.1) from an ongoing
impingement study 2s at the Clif ty Creek Power Plant located about 12 river miles (19 km) upriver
(RM 558) from the proposed station. This existing plant has a once-through cooling system (water
use-2200 cfs) with intake velocities of 0.4-2.2 fps (12 to.67 cm/sec),2e while the proposed sta-

~ tion will have a closed-cycle cooling system (water use-70 cfs) with intake velocities no greater
than 0.5 fps or 15 cm/sec (ER, Suppl. 3, p. 19-20). Because impingement at 0.5 fps (15 cm/sec)
has been shown to be substantially less than at 1.0 fps (30 cm/sec),29 impingement figures for
the proposed station should be less per unit intake flow than those in fable 5.1. These data
suggest that freshwater drum and gizzard shad young will represent the bulk of the impinged fish;
however, it is likely that young channel catfish, bluegill, sauger and white bass will also be
impinged.

Table 5.1. Estimated Annual Loss of Fish Species
Oue to Impingement at the Clifty Creek Power Plant

at Ohio River Mile 558.5
from Fe'ruary 1974 through January 1975o

Species Number Weight (kg)

Gizzard shad 1.872,000 21,440.0
Freshwater drum 224,000 1,024.0
Skipjack herring 62,400 259.0
Sauger 624 93.0
Channel catfish 7,056 68.0 '

Bluegill 2,568 35.0
Silver chub 2,464 32.0
White bass 8,400 32.0
Emerald shiner. 3,776~ 24.0
Carp 1,736 13.0

Longnose gar 9 10.0
Quillback- 7 1.4
Mooneye 16 1.0
Black crappie 13 0.8
Paddlefish 1 0.2

Golden redhorse 20 0.1
Longear sunfish 1 < 0.1
White crappie 2 < 0.1
Flathead catfish 2 < 0.1
Black bullhead 2 < 0.1

Largemouth bass 4 < 0.1
Darter (?) 1 < 0. I'
Green sunfith 1 < 0.1
White sucker 2 < 0.1

. Carpsucker (?) 2 < 0.1

Highfin carpsucker 2 < 0.1
Pumpkinseed 1 < 0.1

Total 2,185,110 23.034

From " Fish Entrapment on Cooling Water Intake Screens at Clif ty
Creek Power Plant," Final Report,' Indiana-Kentucky Electric Corp.,
Piketon, Ohio, 1975, 100 pp.

|
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The design of the proposed intake structure may increase the probability of impingement. With
the river at the controlled 420-foot level, the structure may act as a partial dam, diverting
rater from the upstream inshore areas to flow past the intake opening. Since inshore fish
densities are usually high compared to those in the mainstream, the diversion of the inshore
waters past the intake opening may increase impingement losses. During the 90% of the time that
the river level is expected to be higher than the top of the intake structure, the small fish
near shore can be drawn into the intake flume through its covering screen. Therefore, the staff
requires that the proposed intake structure be redesigned to permit unimpeded flow of near-shore
water and that the covering screen be rcplaced by a solid cover within 50 feet of the shoreline
at the 420 foot level (See Sec. 9.3.2).

Another possible impact of the proposed intake design is that of silt deposition in the vicinity
of the structure. These deposits could alter favorable habitat for fish spawning, and benthic
macroinvertebrates, such as freshwater mussels.30 The above requirement to redesign the proposed
intake structure would mitigate this problem, also.

The staff makes this requirement in spite of the previous discussion indicating that the biotic
impacts of the proposed intake structure would not be large for the present biological conditions
of the Ohio River, because (1) the required changes would not be unduly expensive, and (2) biotic
impacts would be reduced. However, in the event that the State of Indiana approves the applicant's
p-oposed intake structure design under its authority under Section 316(b) of the Federal Water
Pollution Control Act, the staff will withdraw the redesign requirement, in view of its finding
above that the impacts of the applicant's proposed design would be acceptable, although larger
than necessary.

5.3.2.1 Conclusions

The staff requires that the intake structure be redesigned to reduce silt deposition, entrainment,
and impingement. Alternative intake designs that consider these issues are discussed in Section
9.3.2.

'5.3.3 Discharge

5.3.3.1 General Discussion

Table 3.2 lists the design parameters far each of the mechanical-draft cooling towers. Figure 3.5
shows the preliminary design curve from which the cold-water temperature as a fJnCtion of wet-
bulb temperature can be obtained.

The blowdown from the towers is to be discharged to the Ohio River by means of the submerged dis-
charge structure shown in Figure 3.7. This type of discharge will fairly rapitly mix the blow-
down with the river water, decreasing the size of the surface thennal plume conpared to a surface
discharge, and decreasing the exposure time of river organisms in the plume. Fewer fish will be
attracted to the smaller plume, reducing the potential for cold shock in the ment of a two-unit
shutdown. Dilution of dissolved solids and chemicals in the blowdown will als) be more rapid
than with a surface discharge.

The analyses of the thennal effects and biotic effects of the blowdown from the cooling towers
were carried out for a shoreline surface discharge design in the draf t statement. The applicant
converted to the submerged discharge design after issuance of the draft statement, in which the
staff suggested that the submerged discharge would be environmentally preferable to the surface
discharge. However, the draft statement indicated that the erdironmental effects of the surface
discharge would be acceptable in view of the small discharge flow (9 cfs) and the large average
flow of the Ohio River (112,000 cfs). With the submerged discharge design, the blowdown would
mix more rapidly with the river water, resulting in a smaller river surface area heated more
than 5'F above natural temperature and a smaller volume of heated plume. Accordingly, all of
the biotic effects of the heated plume would be reduced. Since the analysis of the surface
discharge indicated acceptable biotic effects, the staff felt that a detailed analysis of the
effects of the submerged discharge was not required to show that its effects were acceptable.
The analysis of the surface discharge is updated in the following and the conclusions are
modified to indicate smaller effects from the submerged discharge.
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5.3.3.2 Thermal Water quality Standards

There are three sets of standards promulgated for the Ohio River at the site (ER, App. 2C). They
are:

(1) The Indiana Water Quality Standards,

(2) The Kentucy. u ter Quality Standards, andn

(3) The Ohio River Valley Water Sanitation Commission (ORSANCO) Standards.

All three standards state that:

(1) The maximum temperature rise at any time outside the mixing zone (detennined on
a case-by-case basis) shall not exceed natural temperatures by more than 5'F
(2.8'C).

(2) A general guideline for the mixing 20ne is that its cross section perpendicular
to flow should be less than 25% of the cross-sectional area of the river and the
plume should extend less than 50% across the width of the stream.

(3) Nonnal daily and seasonal fluctuations that existed before the addition of heat
due to other than natural causes shall be maintained, and

(4) The maximum temperature for the Ohio River outside the mixing zone shall not
exceed the values listed in Table 5.2.

5.3.3.3 Applicant's Analysis

Tables 5.3 and 5.4 list the important meteorological and hydrological variables that are
required as input for any thennal-plume model. These tables are basically those found in the ER.
Tables 6.1-3 and 6.1-4. The maximum wet-bulb temperatures listed are average maxima for the
1949-through-1972 period of record at Louisville, and thus may not represent true extremes at
the site. The applicant states (ER, Supp. 3, p. 47) that the minimum river-flow values (see
Table 5.4) are abschte minimum values for each month for the period 1960-1973 at the
Louisville Gaging St.31on. However, USGS records list lower values for the mont's of April,
June, July, and August and these are given in parentheses in Table 5.4.

If one were to graph the velocities listed in Table 5.4 as a function of flow, some inconsis-
tencies that the applicant attributes to the combination of regulating effects of the dams and
the estimated nature of the tabulated veloc"1es would become apparent.

The applicant has assessed :e effect of the blowdown from the cooling towers on the Ohio River
using the analytical plume > del, LAKFEM (ER, p. 6.1-3), for their original surface discharge.
The analysis was applied to three cases of meteorological and hydrological conditi m :

(1) Average values of river flow, river temperature, and wet-bulb temperatur ; sdata
from Table 5.3),

(2) Minimum river flow and temperature and maximum wet-bulb temperature (data from
Table 5.4), and

(3) Minimum river flow, maximum river and wet-bulb temperatures.

I

l
1

1
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Table S.2. Maximum Allowable Temperatures
at the Edge of the Mixing Zone

Tempera ture
Month (*F)

January 50

February 50

March 60

April 70

May 80

June 87

July 89

August 89

September 87

October 78,

November 70

December 57

Table 5.3. Applicant's Monthly Average Meteorological and Hydrological Data

Monthly ' Average
Average River Wet-Bulb Blowdown River River

b C d
Temperature Temperature Temperature Flow Rate AT Velocitya

Month ('F) (*F) ('F) (cfs) (*F) (ft/sec)

Jan 39.2 31.8 77.2 125,090 38,0 1.70

Feb 40.1 33.7 78.4 167,860 38.3 1.80

Mar 46.6 39.3 80.1 271,940 33.5 1.90

Apr 57.4 49.5 84.2 207,860 26.8 3.90

May 66.4 58.9 87.1 152,750 20.7 1.85

Jun 77.7 66.7 90.5 68,710 12.8 1.75

Jul 81.2 69.9 92.9 46,520 11.7 1.70

,
Aug 70.2 68.4 92.0 36,880 21.8 1.65

t

Sep 68.8 62.1 88.4 24,500 19.6 1.60

| Oct 70.1 52.2 85.5 29,680 15.4 1.60

|

Nov 53.6 40.6 80.2 63,960 26.4 1.70

Dec 47.6 33.4 77.2 116,400 29.6 1.80

Adapted from the ER, Table 6.1-3.
a0ata from Aurora Gaging Station,
b0ata from Louisville Weather Station.
C0ata from Louisville Gaging Station.
dBlowdown temperature minus monthly average river temperature.
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Table 5.4. Applicant's Monthly Extreme Meteorological and Hydrological Data

Minimum Maximum
River Wet-Bulb Minimum 810wdown River

a b Temperature aTdTemperature Temperature River Flowc Velocity
Mor.th (*F) (*F) (cfs) ('F) ('F) (ft/sec)

Jan 33.8 37.6 16.100 78.8 45.0 1.30

Feb 32.0 39.5 20,300 79.9 47.9 1.40

Mar 37.4 45.3 25,600 82.6 45.1 1.50

Apr 48.2 55.5 45,700 (39.900)' 86.3 38.1 1.70

May 59.0 63.8 21,700 90.5 31.5 1.30

Jun 68.0 70.9 8.390 (8,370)* 93.9 25.9 1.00

Jul 65.2 73.4 8,590 (7.600)* 93.4 28.2 1.00

Aug 62.6 72.2 6.640 (5,100)* 93.6 31.0 0.90

Sep 68.0 67.2 6,400 91.0 23.0 0.90

Oct 60.8 58.2 6,350 87.4 26.6 0.90

Nov 51.8 46.7 8,690 83.4 31.6 0.96

Dec 38.0 39.9 14,900 80.6 42.6 1.30

Adapted from the ER, Table 6.1-4.
a Data from Aurora Gaging Station,
bData from Louisville Weather Station.
cData from Louisville Gaging Station,
d0 lowdown temperature minus minimum river temperature.

'See discussion in text. Section 5.3.3.3.

The results of these calculations can be found in the ER, Tables 5.1-2, 5.1-3, and 5.1-5. Included
are the maximum width, maximum length, and total area enclosed by the 3'F and 5'F (1.7'C and 2.8*C)
excess isotherms. Plots of several of these plumes are found in the ER, Figures 5.1-1 through 5.1-9.

5.3.3.4 Staff's Analysis

The staff also analyzed the thermal plume for the original surface discharge but used a different
set of meteorological and hydrological data as input to its thennal-plume model (see Table 5.5).
The wet-bulb temperatures were those obtained from Meteorological Tower No. I located on the site.
Because only one year of data was available, the maximum observed wet-bulb temperature for each
month is used. These values will likely be exceeded occasionally for brief periods during the
station's lifetime. It should be noted that these values are much higher than the average maximum
values used by the applicant in its calculations and would better represent extreme blowdown
temperatures.

The river temperatures used by the sthtf were those measured at Louisville (ER, Table 2.5-10).
These data were chosen rather than those from the Aurora Gaging Station (used by the applicant)
because the Louisville data were more recent and appear to be more internally consistent.

Numerous analytical models have been developed to describe the physical characteristics of sur-
face discharges. Many of these models are reviewed by Policastro and Tokar.31 As a result of
the dearth of reliable field data, none of these models has been adequately tested.

The model chosen by the staff was developed by Shirazi and Davis and is generally considered to
be among the best available.32 This model is based on the assumption that the heated effluent is
discharged from a rectangular channel into a large, deep body of water that is either at rest or

.
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Table' 5.5. Meteorological and Hydrological Data Used by the Staff
(*F)

Wet-Bulb Temperaturea Blowdown Temperature River Temperatureb

AT,dMonth Max. Avg. -Max. Avg. Max. Avg. Min. AT
n

Jan 60.2 35.2 88.2 78.9 47.9 38.6 32.1 40.3 56.1

Feb 55.6' 31.0 86.3 77.5 44.3 39.4 32.4 38.1 53.9

Mar .63.7 42.2 89.7 81.2 56.5 45.4 36.7 35.8 53.0,

!

Apr 67.2- 48.8 91.3 83.8 64.5 55.5 46.1 28.3 45.2
'

May 73.7 57.4 94.4 87.0 79.5 66.2 56.4 20.8 38.0
,

Jun 77.1 61.6 96.0 88.9 84.9 76.1 63.6 12.8 32.4
'

Jul 73.8 66.3 94.5 90.8 87.2 81.0 64.7 9.8 29.8

Aug 74.0 67.2 94.7 91.2 86.6 81.3 76.7 9.9 18.0

Sep 72.9 57.9 94.1 87.3 83.9 77.1 67.2 10.2 26.9

Oct 64.8 48.2 90.3 83.5 77.5 67.3 57.7 16.2 32.6

Nov 64.2 41.2 89.9 80.9 68.7 55.1 47.3 25.8 42.6;

4

Dec 56.4 34.9 86.7 78.6 51.6 43.5 35.1 35.1 51.6
j a

from the ER.' Table 2.6-7.
j bFrom the 'R, Table 2.5-10.E

CAverage blowdown temperature minus average river temperature,
i d

Maximum blowdown temperature minus minimum river temperature.

moving at a uniform constant velocity. Although the cross section of the Marble Hill discharge
' is trapezoidal, the depth of the heated effluent is small enough (about 1 ft or 0.3 m) so that a
rectangular approximation is adequate. The velocities used by the staff are half of those given

.

by the applicant (see Tables 5.3 and 5.4). Recent measurements of near shore river velocities'

agreed with the staff's estimate.,

.5.3.3.5 Comparison of Results

Figure 5.4 shows a comparison (staff and applicant) of size and confi uration of-the themal |
9

' plume in January for nomal meteorological and hydrological conditions. In this case only, the
staff used the same values as the applicant for initial AT and river velocity, so that a direct
comparison can be made with the results of the applicant's model. It is seen that the area

i. enclosed by the applicant's 5'F (2.8'C) isotherm exceeds that of the staff's by a factor of about
10. Comparison of the two models for other months shows that at times the applicant predicts'

areas only four times those of the staff, whereas for some months the difference can be as high
as a factor of 50. ' In any case, the applicant's model appears to be overly conservative.

'

' Table 5.6 lists the areas (from both~ staff's and applicant's calculations) contained within the
3'F and 5'F (1.7'C and 2.8'C) excess isothems for both normal and extreme conditions. The

11argest predicted areas enclosed by the 5'F (2.8'C) excess isotherm are 5.3 acres or 21,000 m2
(applicant October) and 0.27 acres or 1100 m2(staff, November). In all cases, both staff and

_

applicant predict that the themal plume will hug the shore. Inasmuch as the staff's model does '
- not take into account the reduced availability of dilution water from this cause, it is expected
that the area listed by the staff might be low by a factor of about two; nevertheless.-the area

| 'in the most. extreme case is less than one acre (4000 m },2

.

| -

{
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Table 5.6. Comparison of Results for Normal and Extreme Conditions

Staff-Estimated Area (acres) Applicant-Estimated Area (acres)

3*F Excess Isotherm 5'F Excess Isothem 3*F Excess Isotherm 5'F Excess Isotherm

Month Normal Extreme Nomal Extreme Normal Extreme Nomal Extreme

Jan 0.26 0.56 0.12 0.26 1.56 11.9 0.53 3.9

Feb 0.22 0.49 0.098 0 23 0.95 12.1 0.30 3.5

Mar 0.20 0.46 0.088 2 0.33 9.3 0.09 2.7.

Apr 0.22 0.33 0.098 0.15 0.27 4.5 0.06 1.4

May 0.082 0.33 0.031 0.15 0.28 4.2 0.06 1.4

Jun 0.030 0.36 0.009 0.15 0.49 7.0 0.10 2.7

Jul 0.015 0.30 0.004 0.12 0.52 7.3 0.10 3.0

Aug 0.016 0.10 0.004 0.03 2.28 12.4 0.90 5.1

Sep 0.016 0.28 0.004 0.10 1.92 8.0 0.73 3.1

Oct 0.052 0.38 0.017 0.16 1.60 14.6 0.52 5.3

Nov 0.13 0.60 0.050 0.27 1.84 15.6 0.67 4.7

Dec 0.20 0.49 0.088 0. 2 ?, 1.02 11.1 0.32 3.7

The State standards limit the temperatures at the edge of the mixing zone to those listed in
Table 5.2. The ATs at the edge of the mixing zone for conditions of simultaneous extreme blowdown
temperature and maximum river temperature are listed in Table 5.7. This condition was not treated
by the applicant because it investigated only the case for maximum monthly average temperatures
and not the absolute maximum recorded. For the months of May and October, the maximum allowable
temperature is only 0.5'F (0.3'C) above the river temperature. The staff computes the area

2contained in this 0.5'F (0.3*C) excess isothem to be 1.4 acres (5700 m ),

The staff is not aware of any models that take into account the sinking-plume phenomenon. This
phenomenon occurs when the density of the wam effluent is greater than that of the ambient
river water (water has a maximum density at about 39'F or 4*C), a condition that would be likely
to occur only during the months of December, January, February, and March. It is estimated that
the areas within the 3*F and 5'F (1.7'C and 2.8'C) excess isotherms could double as they sink to
the bottom of the river.

Sinc 9 the discharge design was changed from surface discharge to submerged discharge, more rapid
mixing of the blowdown with the river is expected, resulting in a surface themal plume of smaller

The calculatiens reported above are of interest only to show that the surface thermala rea .
plume was small even for a surface discharge. Consequently, the smaller plume from the submerged
discharge will have smaller effects on river temperature and river biota,

in the response to a request in the Draft Environmental Statement for additional infomation with
respect to alternate discharge structures, the applicant has considered three additional alter-
natives to that originally proposed. ER, Suppl. 4, P.10.3-1 to 10.3-4 They are:

(1) Single point submerged discharge
(2) Muisiport diffuser
(3) Single level spillway

Because of this requirement to look at alternative designs, the applicant has decided to change
its discharge structure to that listed under (1) above. This structure will consist of a single,
20-inch pipe discharging the blowdown at 6 feet below minimum water level, 420 feet MSL (see
section 2.5).

This method of discharge will result in more rapid dilution of the heated effluent relative to the
Thus, the maximum surface temperature will be only a fraction of the initialsurface discharge.

temperature difference and the 5'F and 3'F isothems will be-smaller than shown in Fig. 5.4 for
the surface discharge. (See also Sections 3.4.3 and 9.3.3.)

;

[
.
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Table 5.7. Predicted Areas Enclosed by Largest Isothem
Allowed by State Standards for Maximum River
Temperature, Maximum Blowdown Temperature,

and Minimum River Velocity

a D
AT Area

Month ('F) (Acres)

January 2.1 0.56

February 5.7 c

March 3.5 0.18

April 5.5 c

May 0.5 1.4

June 2.1 0.060

July 1.8 0.025

August 2.4 0.017

September 3.1 0.018

October 0.5 1.4

Nove.iber 1.3 0.58

December 5.4 c

a
Maximum allowable temperature at edge of mixing zone
minus maximum river temperature.

bArea enclosed by allowable excess isotherm to confom to
maximum allowable temperature.

CMet by 5'F excess isothem standard.

5.3.3.6 Biological Impacts

Impacts to aquatic organisms that result from thermal discharges usually are due to themal shock
when organisms pass through the plume, inaccessibility to spawning or feeding grounds from thermal
blocks, and " cold shock" to fish in the thermal plume as a result of sudden plant shutdowns
during winter months. More passive organisms such as ichthyoplankton, phytoplankton, and 200-
plankton passing through the themal plume could die if they remain in the plume for extended
periods. Because of the small size of the thermal plume, exposure times should not exceed five
minutes (river velocity of 1.0 fps or 0.3 m/sec and a plume length of 300 ft or 90 m). This time
interval represents the maximum amount of time required to pass through the plume, as defined by
the 3'F (1.7'C) excess isotherm, during extreme conditions (January AT of 56*F or 31*C). With

| this short exposure it is unlikely that large numbers of plankton will be lost from themal
shock.

A thermal block (preventing fish from getting to their feeding or spawning grounds) could cause a
reduction in growth, recruitment, and survivorship in the affected populations.33 This is not

j likely to occur because staff analysis indicates that the maximum width of the themal plume at
I the 3'F (1.7'C) excess isotherm should not exceed 200 feet (60 m) or 97, of the river's width.
| - Further, the high temperature regions will be at the surface, with cooler regions below. Fish

are known to avoid unsuitable waters 3'' and normally will have ample room for avoidance.

1
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Studies by WAPORA, Inc.35 and Gammon 36 have shown that fish species compositions upstream and
downstream of thermal plumes differ and that these differences can be related to preferred tem-
peratures. Species with higher preferred temperatures were more abundant in and downstream of

,

the plume whereas.those with lower preferred temperatures were more abundant upstream of thei

thermal plume. Such distributions may represent losses or changes in local species composition.
Therefore, it is possible that local changes in species composition may occur in the discharge
area. . For Marble Hill, the fractional loss of spawning grounds is likely to be small because of
the small size of the thermal plume.

" Cold shock" could occur during winter months when fish congregate in the warmer waters of the
thermal plume if the station is shut down rapidly. Such a shutdown results in a relatively rapid
return to ambient temperatures and fish may die if they cannot acclimate. Gizzard shad are

-particularly sensitive to changes in temperature and deceased specimens of this species have been
found during winter near thernal discharges on the Ohio River.37 Such occurrences considered for~

the Marble Hill Station alone are not expected to result in serious impacts because of the small
volume of the thermal plume. In the event of plant shutdown the cooling tower blowdown can be
regulated to reduce the " cold shock" effects.

t

It is possible that thermal impacts of the discharge plume could result in loss of benthic
organisms, particularly freshwater mussels, and fish spawning habitat. A shallow (4 to 5 ft or
about 1.5 m of water) underwater terrace about 50 feet (15 m) wide at a river level of 420 feet

,

(128 m) MSL is present in the discharge area (ER, Fig. 2.5-1A and Supp. 1, p. 32). This type of
underwater terrace is typically excellent spawning habitat for bottom-nesting fishes such as

s bluegill, channel catfish, and largemouth bass.38 The limited benthic data collected by the
applicant indicates that the discharge area may also be good habitat for freshwater mussels. At
times (see Sec. 5.3.3.5) it is likely that the thermal plume will encroach on the bottom and
benthic organisms may be eliminated. Temperatures in excess of those stated in Table 2.18 for

; the species mentioned above could make the area (up to 1 acre or 4000 m ) ur suitable for spawning.2

Inasmuch as most bottom-nesting fish have rather specific nesting requirements, a loss of favorable
spawning habitat could reduce recruitment into the adult population, thus reducing the potential i

for normal population regulation.'

t

!|
All of the biological impacts of thermal discharges discussed in this section are expected to be
considerably smaller for the submerged discharge than for the originally planned surface discharge.
(See also Sections 3.4.3 and 9.3.3.),

5.3.3.7 Conclusions

As previously mentioned, the staff has used very conservative values in performing thermal-plume
calculations for the surface discharge. These were:e

q Maximum monthly wet-bulb temperatures measured at the site,
1 ( Minimum river temperatures,

q Half the river velocities quoted by the applicant, and'

_( No heat loss to the atmosphere.

In spite of these conservative assumptions, the heated discharge from the plant is quickly diluted.
' Except in rare cases when ambient river temperatures might exceed those listed in Table 5.2 (a,

situation not under the control of the applicant), the staff concludes that the originally
proposed surface discharge would have had acceptable effects on water quality and on aquatic
biota, With the currently proposed submerged discharge, the environmental impacts will be
still smaller.

i

5.4 RADIOLOGICAL IMPACTS FROM ROUTINE OPcRATION

5.4.1 . Radiological Impact on Man
,

| The models and considerations' for environmental pathways leading to estimates of radiation doses
' - to individuals are discussed in detail in Draft Regulatory Guide 1.AA. Similarly, use of these

models and additional assumptions for population dose estimates are described in Appendix D of' '

this Statement.

;

!

l

!
!
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5.4.1.1 Exposure Pathways

The environmental pathways which were considered in preparing this section are shown in
Figure 5.5. Estimates were made of radiation doses to man at and beyond the site boundary
based on NRC staff estimates of expected effluents as shown in Tables 3.4 and 3.5. site
meteorological and hydrological considerations, an2 exposure pathways at the Marble Hill Nuclear
Generating Station.

Inhalation of air and ingestion of food and water containing tritium, carbon-14 and radiocesium
are estimated to account for essentially all of the whole body radiation dose commitments to
individuals and the population within 50 miles of the station.

5.4.1.2 Dose from Radioactive Releases to the Atmosphere

Radioactive effluents released to the atmosphere from the Harble Hill facility will result in
,

small radiation doses to the public. NRC staff estimates of the expected gaseous and particulate '

releases listed in Table 3.5 and the site meteorological considerations discussed in Section 2.6
of this Statement and sumarized in Table 5.8 were used to estimate radiation doses to indi-
viduals and populations. The results of the calculations are discussed below.

.

1

!
Radiation Doses to Individuals

|

The predicted doses to (maximum) individuals at selected offsite locations where doses are '

calculated to be largest are listed in Table 5.9. The maximum individual is assumed to consume
well above the average quantities of the foods considered. (See Table A-2 of Regulatory
Guide 1.109.) The standard NRC models were used with the .*ollowing modific6tions in order to
realistically model features of the !!arble Hill plant design and the site environs:

1. The fraction of the year milk animals and meat animals are on pasture was assumed
to be 0.5 to reflect grazing practices more typical of a midwestern site (value
for an unspecified site is 1.0). (Draft Regulatory Guide 1.AA.)

2. The fraction of the leafy vegetables consumed which are grown locally was assumed |

to be 0.25. This is more typical of midwestern sites (value for an unspecified
site is 1.0).

Radiation Dose Comitments to Populations

The radiation dose estimates to the population (within 50 miles) for the Marble Hill Station from
gaseous and particulate releases were based on the projected site population distribution for the
year 2000. Crop production data for Indiana were also used (lO World Almanac). Doses beyond
the 50-mile radius were based on the average population densities discussed in Appendix D of this
statement. The population doses are presented in Table 5.10. Background radiation doses are
provided for comparison. The doses from atmospheric releases from the Harble Hill facility
during nomal operation are extremely small compared to the nomal population dose from background
radiation sources. ,

|

|

5.4.1.3 Doses from Radioactive Liquid Releases to the Hydrosphere !

Radioactive effluents released to the hydrosphere from the Marble Hill Station during nomal |

operation will result in small radiation doses to individuals and populations. NRC staff estimates
of the expected liquid releases are listed in Table 3.4, and the site hydrological considerations I

are discussed in Section 2.5 of this statement. Conservative estimates of the latter are |summarized in Table 5.11 and were used to calculate radiation doses to individuals and populations.
The results of the calculations are discussed below.

Radiation Doses to Individuals

The estimated exposures to (maximum) individuals at selected offsite locations where doses are
expected to be largest are listed in Table 5.12. the closest drinking water intake being that of
Oldham County Water District 1. For the Louisville water intake farther downstream, complete
mixing of the river can be assured, resulting in a higher d' stion factor and smaller doses thanthose given in Table 5.12. The standard NRC models were s , for these analyses (Regulatory
Guide 1.109).
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Table 5.8. Summary of Atmospheric Dispersion Factors and Deposition Va. ns for
Selected Locations near the Marble Hill Nuclear Power Stationa

b Relative
Location Source x/0 (sec/m3) Deposition (m-2}

CNearest site A 2.7E-06 7.lE-08
land boundary B 7.2E-07 3.8E-08
(0.68 mi NNE) C 6.2E-06 1.0E-07

D 1.8E-05 1.0E-07

Nearest * residence A 2.3E-06 5.2E-08
(0.83 mi NNE) B 6.0E-07 2.6E-08

C 4.9E-06 7.3E-08
D 1.2E-05 6.4E-08

CNearest milk A 8.0E-07 1.9E-08
animal B 1.4E-07 6.lE-09
(1.3 mi ENE) C 1.3E-06 1.9E-08

D 2.2E-06 1.0E-08
aSee Draft Regulatory Guide 1.00. " Methods for Estimating Atmospheric Transport and Dispersion
of Gaseous Effluents in Routine Releases from Light Water Reactors."

bSources:
Source A is reactor building purge .

Source B is auxiliary building vent
Source C is waste gas processing system
!ource D is turbine building vent.

c" Nearest" in this usage means the location with the highest calculated dose.

Table 5.9. Annual Individual Doses due to Gaseous and Particulate Effluents

Dose (mrem /yr)

Location Pathway Total Body Bone Liver Thyroid Lung Skin GI-Tract
bNearest Plume 0.23 0.23 0.23 0.23 0.24 0.85 0.23

residence Ground deposit 1.3 1.3 1.3 1.3 1.3 1.5 1.3,

(0.83 mi NNE) Inhalation (infant) 0.17 a 0.17 0.24 0.19 0.17 0.17
Vegetation (child) 3.1 3.1 4. 0L 3.1 2.9 2.8 2.9

bNearest milk Plume 0.09 0.09 0.09 0.09 0.09 0.29 0.09
animal Ground deposit 0.33 0.33 0.33 0.33 0.33 0.39 0.33
(1.3 mi ENE) Inhalation (infant) 0.04 a 0.05 0.07 0.05 0.04 0.04

Milk (infant) 0.70 0.98 1.3 4.1 0.73 0.65 0.65
Vegetation (child) 0.83 0.82 1.1 0.84 0.77 0.74 0.77
Heat (child) 0.09 0.08 0.10 0.71 0.09 0.09 0.09

aLess than 0.01 mrem /yr.
b" Nearest" means the location with the highest calculated dose.

|

|

|

1

1

|

|
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Table 5.10. Annual Population Dose Commitments in the Year 2000

, Population C,ose Commitment (man-rem)

Category 50 titles U. S. Population

a b
Natural radiation background 170,000 26,000,000c

Nuclear plant operation
Plant work force d 900

General public
Gaseous cloud 2.7 6.1

Ground deposition 0.36 0.36

Terrestrial foods 6.5 67. l

IOrinking water 0.37 0.62

Aquatic food e e

Recreation e e

Transportation of nuclear fuel l
!

and radioactive wastes d 14

a" Natural Radiation Exposure in the United States." U. S. Environmental Pro-
tection Agency, ORP-SID 72-1, June 1972.

busing the average Indiana background dose in (a), and year 2000 projected popula-
tion of 1.62 million.
Using the average U background dose in (a), and year 2000 projectedc *

U. S. population ft1 t'opulation Estimates and Projections," Series II
U. S. Dept. of Cons.:erce, Bureau of the Census, Series P-25, February 1975.

dIncluded in U. S. population, since some of the exposures are received by persons
residing outside the 50-mile radius.

'Less than 1 man-rem /yr.

Table 5.11. Sunr.sry of Hydrologic Transpor and Dispersion for Liquid
Releases from the Marble Hill Nuclear Power Station 3

Location TransitTime(hours) Dilution factor

Nearest drinking 6.5 1000

water intake
(10midownstream)

| Nearest sport 0 10

. fishing location

Nearest shoreline 0 1.0

See Draf t Regulatory Guide 1.EE, " Analytical Models for Estimating Radio-a

|
1sotope Concentrations in Different Water Bodies."

!

|

I
,



5-24

Table 5.12 Annual Doses to Maximum Individual (Adult) due to Liquid Effluents

Dose (mrem /yr)

Location Pathway Total Body Bone Liver Thyroid Lung Skin GI-Tract

Nearest water use Drinking 0.01 a 0.01 0.05 0.01 0.01 0.01
(10 mi downstream) water

Nearest fish Fish 0.54 0.36 0.70 1.5 0.11 0.54 0.06
production
(0.1 mi downstream)

Nearest shoreline Sediments a a a a a a a

(0.5midownstream)

*Less than 0.01 mrem /yr.

Radiation Dose Commitment to Populations

The population radiation dose estimates to 50 miles, for the Marble Hill Station, from liquid
releases, based on the reported use of water and biota from the Ohio River
Doses beyond 50 miles were based on the assumptions riiscussed in Appendix 6.are shown in Table 5.10.

Background radiation doses are provided for comparison. The doses from liquid releases from the
Harble Hill Station represent small increases in the population dose from background radiation
sources.

5.4.1.4 Direct Radiation

Radiatio _n from the Facility

Radiation fields are produced in nuclear plant environs as a result of radioactivity contained
within the reactor and its associated components. Although these components are shielded, dose
rates around the plants have been observed to vary from undetectable levels to values of the
order of one rem per year.

Doses from sources within the plant are primarily due to nitrogen-16, a radionuclide produced in
the reactor core. Because of variations in equipment layout, exposure rates are strongly depend-
ent upon overall plant design. Since the primary coolant of pressurized water reactors (PWRs) is
contained in a heavily shielded area of the plant, dose rates in the vicinity of PWRs are generally

~ )undetectable (less than 5 mrem /yr).
i

Low-level radioactivity storage containers outside the plant are estimated to contribute less
than 0.01 mrem per year at the site boundary.

l

Occupational Radiation Exposure

Based on a review of the applicant's Safety Analysis Report, the staff has determined that
. individual occupational doses can be maintained within the limits of 10 CFR Part 20. Radiation
dose limits of 10 CFR Part 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. Using infonnation compiled by the
CommissionM of past experience from operating nuclear reactor plants, it is estimated that the
total dose to all onsite personnel at large operating nuclear plants will be, on the average,

. approximately 450 man + rem 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

L
,
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expect:d to 1:ad to doses to onsite personnel lower than estimated above. On the other har.d.
improvements to the radioactive waste effluent treatment system to maintain offsite population
doses as low as practicable may cause an increase to onsite personnel doses. If all other
factors remain unchanged, however, the applicant's implementation of F.egulatory Guide 8.8 and
other guidance pn)vided through the staff radiation protection review process is expected to
result in an overall reduction of total doses from those currently experienced. Because of the
uncertainty in the factors modifying the above estimate, a value of 450 man-rem will be used for
the occupational radiation exposure for each unit of this station.

Transportation of Radioactive Material

The transportation of cold fuel to each of the Marble Hill reactors, of irradiated fuel from each
reactor to a fuel reprocessing plant, and of solid radioactive wastes from each reactor to burial
grounds is within the scope of the Commission's Transportation Rulemaking Decision " Environmental
Effects of Transportation of Radioactive Materials to and from Nuclear Power Plants" promulgated
as 10 CFR Section 51.20(g). Pursuant to the rule, the environmental effects of such transporta-
tion are sununarized in Table 5.13. For a detailed discussion of the transportation of radioactive
material, see the NRC report entitled, Envircrrental Survey of Transportation of Radioactive
Material to and from Malear Pcteer Flante d

Table 5.13. 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 Dtu/hr

Weight (governed by Federal or State restrictions) 73,00 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) (per reactor year)c

Transportation 200 0.01 to 300 millitem 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

dRadiciogical effects Smali

I Corrinon (nonradiological) causes i fatal injury in 100 reactor years; 1 nonfatal
| injury in 10 reactor years; $475 property damage
| per reactor year,

aData supporting this table are given in the Comission's " Environmental Survey of Transporta-
' Lion of Radioactive Materials To and From Nuclear Power Plants," WASH-1238, December 1972, and
bygPjdha"1Rb dn W c h has recommended that the radiation doses from all sources ofp
radiation other t'un natural background ano 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 102 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 millf rem), or if 'wo pe? ole were to receive a dose of 0.5 rem (500 millirem) each, the total
man-rem in each case 'ould be 1 man-rem.

dAlthough the environmei. al risk of radiological effects stemming from transportation accidents*

is currently incapable c ' being numerically quantified, the risk remains small regardless of
' whether it is being app'.f ed to a single reactor or a multireactor site.
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5.4.1.5 Evaluation of Radiological Impact

The radiological impact of operating the proposed Marble Hill Nuclear Power Station is presented
in terns of individual doses in Tables 5.9 and 5.12, and population doses in Table 5.10. The

i- annual individual doses resulting from routine operation of the plant are a small fraction of the
dose limits specified in 10 CFR Part 20. The population doses are small fractions of the dose
from natural environmental radioactivity. As a result, the staff concluded tM there will be
no measurable radiological impact on man from routine operation of the Marble Hill facility.

5.4.1.6 Comparison of Calculated Doses with NRC Design Objectives

Tables 5.14 and 5.15 show a comparison of calculated doses from routine releases of liquid and
gaseous effluents from the Marble Hill facility with the design objectives of Appendix 4 to

- 10 CFR 50 and with the proposed staff design objectives of RM-50-2.

5.4.2 Radiological Impact on Biota other than Man

The models and considerations for environmental pathways leading to estimates of radiation doses
to biota are discussed in detail in Volume 2, " Analytical Models and Calculations" of WASH-1258.414

5.4.2.1 Exposure Pathways

i' The environmental pathways which were considered in preparing this section are shown in
F,igure 5.6. Dose estimates were made for biota at the nearest land and water boundaries of the
site, and in the aquatic environment at the point where the plant's liquid effluents mix with the
Ohio River. The estimates were based on estimates of expected effluents as shown in Tables 3.4
and 3.5, site meteorological and hydrological considerations, and the exposure pathways antici-
pated at the Marble Hill Nuclear Power Station.

,

5.4.2.2 Doses to Biota from Radioactive Releases to the Biosphere4

Depending on th'e pathway (as discussed in Regulatory Guide 1.109), terrestrial and aquatic
biota will receive doses approximately the same or somewhat higher than man receives. Dose
estimates for some typical biota at the Marble Hill site are shown in Table 5.16. Doses to a,

| greater number of similar biota in the offsite environs will generally be much lower.

5.4.2.3 Doses to Biota from Direct Radiation
,

Although many of the terrestrial species may be continuously exposed, and thereby receive higher
doses than man,' aquatic species and some terrestrial species may receive somewhat lower doses
depending on shielding by water or soll (e.g., burrows). As a result of these uncertainties, it
was assumed that the direct radiation doses to biota at the site boundary will be about the same,

as for man. As discussed in Section 5.4.1.4, direct radiation doses are generally less than
i 5 mrad /yr.

'[
-5.4.2.4 Evaluation of the Radiological Impact on Biota 42,43

Although guidelines have not been established for acceptable limits for radiation exposure to
| species other than man, it is generally agreed that the limits established for humans are also
; conservative for other species. Experience has shown that it is the maintenance of population
j stability that is crucial to the survival of a species, and species in most ecosystems suffer
| rather high mortality rates from natural causes. While the existence of extremely radiosensitive
! .blota is possible and while increased radiosensitivity in organisms may result from environmental

,

! interactions with other stresses (e.g., heat, blocides, etc.), no biota have yet been discovered '

that show a sensitivity (in terns of increased morbidity or mortality) to radiation exposures as
low as.those expected in the area surrounding Marble Hill Statio. The "BEIR" Report concluded

!
._. _ . _ . - . - .
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Table 5.14 Comparison of Calculated Doses to a Maximum Individual
' from Marble Hill Operation with Guides for Design Objectives

Proposed by the Staffaa

RM-50-2 Calculated
Criterion Design Objective Dose

Liquid effluents
Dose to total body or any 5 mrem /yr 1.6 mrem /yr
organ from all pathways

Noble Gas effluents (at site boundary)
Gama dose in air 10 mrad /yr 0.51 mrad /yr

Beta dose in air 20 mrad /yr 1.8 mrad /yr

. Dose to total body of an 5 mrem /yr 0.30 m-em/yr
! individual
! Dose to skin of an 15 mrem /yr 1.1 mrem /yr

individuald

bRadiciodine and particulates
P

Dose to any organ from 15 mrem /yr 5.4 mrem /yr
all pathways (at nearest residence)

aGaides on Design Objectives proposed by the NRC staff on february 20, 1974;
i considers doses to individuals from all units c. =1te. From " Concluding' Statement of Position of the Regulatory Staff," Docac* No. RM-50-2 Feb. 20, ,

1974, pp. 25-30, U. S. Atomic Energy Commission. Washing c . D. C.,

( bCarbon-14 and tritium have been added to this category.

4

Table 5.15 Comparison of Calculated Doses to a Maximum Individual
from Marble Hill Operation with Appendix I Design Objectivesa

Appendix I Calculated
Criterion Design Objective Dose

i.iquid effluents
Dose to total body from 3 mrem /yr 0.28 mrem /yr
all pathways
Dose to any organ from 10 mrem /yr 0.80 mrem /yr
all pathways

Noble gas effluents
Gama dose in air 10 mrad /yr 0.26 mrad /yr

Beta dose in air 20 mrad /yr 0.88 mrad /yr

Dose to total body of 5 mrem /yr 0.15 mrem /yr
an individual
Dose to skin of an 15 mrem /yr 0.55 mrem /yr
individual

'

DRadioiodines and particulates
Dose to any organ from 15 mrem /yr 2.7 mrem /yr
all pathways

aAppendix I Design Cbjectives from Sections II.A. II.B. II.C of Appendix I,
10 CFR Part 50; considers doses to maximum individual per reactor unit.
From Federal Register V. 40, p.19442, May 5,1975.

.bCarbon-14 and tritium have been added to this category.

-

. __ _- _ _ . _ _ _ _ .-
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Table 5.16. Dosa Estimatas for Typical Biota at the Marble Hill Site I

l
|

Biota Location Pathway Dose (mrad /yr)a

Deer Nearest site Atmosphere 4.4 !

land boundary
(0.68 mi NNE)

Fox 2.7" "

Terrestrial flora " " 2.1
Raccoon Nearest site Atmosphere 6.2

water boundary Hydrosphere
(0.18 mi N)

Muskrat .15" "

Heron 52
" "

Duck Plant outfall 13"

(0.45 mi SSE)
Fish Hydrosphere 4.6''

Invertebrates 12
" "

Algae 3.8" "

aAtmospheric doses include estimates of plume dose, ground deposition dose, inhalation dose, and
ingestion doses where appropriate. Hydrospheric doses include estimates of imersion dose,
dose from consumption, and sediment dose where appropriate,

that the evidence to date indicates that no other living organisms are very much more radiosensitive
than man, therefore, no measurable radiological impact on populations of biota is expected from
the radiation and radioactivity released to the biosphere as a result of the routine operation of
the Marble Hill Station.'

5.5 NONRADI0 LOGICAL EFFLUENTS FROM ROUTINE OPERATION

5.5.1 Chemical Effluents

The major change in the blowdown composition from that of the ambient river water is an increase
in total dissolved solids concentration from ambient to 1500 ppm. The addition of rAfuric acid
to the cooling water causes the displacement of bicarbonate ion by sulfate ion, and the bicar-
bonate ion dissociates to carbon dioxide, which enters the atmosphere. About 465 mg/l of
bicarbonate is replaced by about 380 mg/l of sulfate in the station's cooling water. The
liquid is rapidly diluted in the mixing zone, and the staff does not expect untoward chemical
effects from sulfuric acid. Several ambient river components (iron, cadmium, and manganese)
already are close to, or exceed, the criteria listed in Table 3.7 and will be further concentrated
within the blowdown; however, no incremental additions are made in the station and these materials
will be rapidly diluted to ambient level in the mixing zone.

The condenser tubing material has not been chosen. Even if a copper alloy is selected, insignifi-
cant amounts of copper will be added to the water by erosion ad corrosion.

Liquid effluents from the F.arble hill Station are subject to restrictions from a number of agencies.!

l These include the EPA (Federal), the State of Indiana, the State of Kentucky, and the Ohio River
Valley Sanitation Commission. The regulations of each of these agencies pertaining to plant
effluents are contained in the ER, Appendix 2C. With some qualifications discussed in individual
sections (5.5.2, 5.5.5.1) and except when ambient river parameters already exceed criteria, the
staff believes the effluents will meet the most restrictive applicable conditions.

5.5.2 Biocidal Effluents

The applicant indicatas that each condenser will be treated with chlorine at an average rate
sufficient to produce a concentration of five ppm in the condenser water. The observed chlorine
demand of Ohio River water has varieri between 1.5 and 7.0 ppm and the amonia content from 0.08
to 0.74 ppm equivalent to a total untake of chlorine of about 0.5 to 4.5 ppm. Consequently, an
effective and efficient chlorination program will have to allow for wide variations in the level
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of chlorine additicns. The chemistry and kinetics of chlorination are highly complicated,
depetiding strongly on pH, temperature, amonia, and amine concentration, as well as nonnitrogenous
reductrig agents. Consequently, even with accurate and continuous monitoring of active chlorine
levels after the condenser, it is likely that mismatches of chlorine feed to demand will occur

'often.' . Although free active chlorine is highly (.sith aninonia or substituted amiNs) is relatively
reactive and may be expected to decay rapidly at.

reutral and acid pH levels, combined chlorine
stable and may persist ever long periods.

In view of the above consicerations the statf believes tht free chlorine will very probably (but
not certainly) be below the 0.1 ppm level in the discharge. Combined chlorine may normally be
below 0.2 ppm but it is likely that periods of relatively high chlorine levels will cccur in the
discharge to the river. For one-unit operation before the second unit is completed, concen-
trations may be double these and impacts will be correspondingly more severe. The staff therefore,
requires that the cooling system of the plant shall be constructed 50 that the concentration of

. total residual chlorire discharged to the river not exceed 0.2 ppm as specified in the State of-

Indiana Water Quality Certification ("401"), dated Jan. 30, 1976.

5.5.3 Sanitary Wastes

Inasmuch as the sanitary wastes will be treated at a tertiary level and highly diluted in the
blowdown, no detectable effects are expected.

5.5.4 Other Wastes

Gaseous effluents from the diesel engines and auxiliary boilers will meet EPA and State standards
for such effluents. The effects should be undetectable beyond a very short range of the emitting
units.

5.5.5 Biological Impacts

5.5.5.1 Chemical Effects

Expected average and maximum concentrations of metals and other chemical species in the plant
discharge are given in Table 3.7. Except for sulfate ion, these concentrations were calculated
assuming that the cooling system will concentrate river water by a factor of 7.

Concentrations of metals known to be toxic (see Table 5.17) will occur in the immediate discharge
a rea.64 Also, metals taken up by lower trophic levels could be concentrated up the food chain
with concentrations reaching toxic proportion at the higher trophic levels. Aquatic biota pass-
ing through the thermal plume or benthic organisms affected by a sinking plume may be killed or
physiologically stressed (e.g., reduced reproductive capability). The possible impacts could be
intensified by elevated water temperatures, since studies have shown that a given chemical con-
centration may be more toxic at higher temperatures.65 The elevated temperatures of the discharge
enuld attract fish to the thennal plume during winter, which could expose them to toxic levels of
various cheglicals in the discharge resulting in death or physiological stress. Unlike " cold
shock," this exposure, with accompanying possible acute or chronic effects, could occur for sev-
eral days during winter making the potential impacts more severe. However, because of the rapid
dilution of the blowdown with river water, particularly with the submerged discharge, major
impacts to aquatic biota from high chemical concentrations are unlikely.

Also, since the applicant will keep the TDS concentration in blowdown below 1500 ppm to avoid
scaling, the cooling system will be operated at times with concentrations factors less than 7.
At some times of year, the river TDS concentrations reach values such that a concentration factor'

or 4 would result in a blowdown TDS concentration of 1500 ppm.
.

|
5.5.5.2LBiocidal' Effects'

Sodium hypochlorite will be used as a blocide by the applicant and, because of high amonia
levels.in the Ohio River, persistent residual chloramines will be present in the discharge.
Tntal residual chlorine levels in excess of 0.05 ppm are known to be toxic to aquatic biota;46

,. 'this level occasionally will be exceeded in the insnediate discharge area and acute and chronic
effects could occur, to aquatic biota passing through this discharge area or to benthic organisms'

affected by a sinking thermal plume. The mixing zone has not yet been defined by the State of
| Indiana. In order to estimate the probable concentration of total residual C1 at the edge of the

mixing zone, the staff has taken the 3"F isotherm to represent the boundary of the mixing zone.
Table 5.5 indicates;the expected dilution factor will vary from 6 to 18; use of the most con -
servative of these estimates results in an anticipated concentration of 0.03 ppm at the edge of
the mixing zone for a discharge concentration of 0.2 ppm. - This potential impact was calculated

:for a; surface discharge; it will be reduced several fold by the submerged discharge.
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Tabla 5.17. Lorest Concentration of Various Chemicals that Are Known to Either Cause Mortality
or Affect Behavior of Fishes, Insects, and Phytoplankton that Occur in the Ohio River

Chemical Concentration (ppm) Effect Species

Sodium carbonate 250 Minimum lethal concentra+ Notropia atherincides
tion in 120 hours

Chloramines 0.154 Death in 3 days Pinephales promelas

Chromic sulfate 0.03 Acute 48-hour TL , D. mp

Cobalt 0.12 50% loss in reproduction in v. magna
3 weeks

Copper 0.035 50% loss in reproduction in D. my.a
3 weeks

Copper sulfate 0.023 96-hour TL, P. fromelas

Ccpper + zinc 0.025 + 1.0 Death in 8 hours P. promelas

Zinc 0.07 16% loss in reproduction in v. macma
3 weeks

Zinc sulfate 0.024 Killed in hard water D. magna

From C. D. Becker and T. O. Thatcher, " Toxicity of Power Plant Cbemicals to Aquatic Life,''
WASH-1249. Battelle Pacific Northwest Laporatories, Richland, Washington, 1973, 222 pp.
aMedian tolerance limit.

5.6 OPERATION OF THE POWER TRANSMISSION SYSTEM

Aside from the esthetic impacts of transmission towers and lines from the Marble Hill Station
(see Sec. 5.1), operation of these lines may cause the production of ozone, increased electrical
fields, shock hazards, radio and TV interference, and acoustical noise. The use of herbicides
during right-of-way maintenance also may be of concern.

Ozone and other gaseous pollutants, such as nitrogen oxides, are formed as a result of ionization
of air molecules that surround the cylindrical conductors used for transmitting electrical
energy at high voltages. This ionization is caused by electrical discharge that is termed
corona. The degree of ionizaticn depends on voltage, humidity, conductor diameter, surface
roughness, and spacing between conductors. Calculations indicate that ozone production could be
45 times higher in foul than fair weather. Measurements at 345-kV lines show, however, that at
ground level beneath the conductors the ozone conc 6ntration does not rise above ambient; further-
more, ground concentration of ozone is the same on foul days as fair days, presumably becausefactors favoring increased production rates also favor increased destruction rates."

Recently, experiments were run over a one-year period in Jefferson County, Indiana, on 765-kV
lines running over open, flat cornfields. This is a situation closely duplicating much of the
proposed Marble Hill 765-kV lines. When instruments were placed six meters downwind from the
765-kV conductors at conductor height where corona-produced ozone concentration should be greatest
". . . no ozone attributable to the transmission lines was detectable during the test."*8 The
natural increase in ozone concentration of two to three ppb for an increase of 30 meters in,

'

slevation was observed.

The sensitivity of measuring instruments is about 2 ppb; hence, increases in ozone concentration
above ambient due to corona from 765-kV lines are within the sensitivities of measuring instru-
ments."9

The national, primary, air-quality standard for photochemical oxidants prescribes a levt of
80 ppb as a maximum one-hour arithmetic mean not to be exceeded more than once per year. Sus-
ceptible plant species show damage symptoms from ozone exposure at concentrations as low as
30 ppb,50*H but over prolonged periods ozone is not considered injurious to vegetation, animals,
or human beings unless concentrations exceed 50 ppb.s2 On the basis of these considerations the
staff concludes that ozone from Marble Hill Station's 765-kV lines will be environmentally
inconsequential.
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There is a possibility that electrical fields set up around transmission lines could affect per-
sons in the field. Studies have been perfomed by members of the staff of the Johns Hopkins Hos-
pital to detemine whether exposure to electrostatic fields such as those existing in transmission
line substations result in adverse effects on humans, and were reported by Kouwenhaven et al.H
The Kouwenhaven study gives the results of physical and medical examinations of eleven linemen
over a period of 42 months during the time they were perfoming live-line maintenance work on a
345-kV transmission system. Measurements of currents induced in a man's body when doing typical
work on a 345-kV system such as on transmission towers and in buckets were reported on. In the
fomer case, the man is grounded while in the electric field and in the latter, he is at line
potential (barehand work). Body currents of 100 to 400 microamperes for the tower work and from
85 to P10 microamperes for barehand work were measured, depending on degree of bucket shielding
used. Field intensities also were determined at various parts of the bodies of men doing bare-
hand work. These ranged from 0.4 kV/in (20 kV/m) to 12 kV/in (470 kV/m) at the top of the head
to O to 4 kV/in (200 kV/m) at the knees, depending on whether full or partial bucket shields
were used.

As a result of this study, the authors reported th' ta

"Considering the period of observation (3-1/2 years) and the method of study, it can
be reported that the health of the eleven observed linemen was unchanged by their
exposure to HV lines. Also no evidence of malignancy was found. There was a decrease
in the spem count of two of the 11 subjects. The significance of this is not clear
and warrants further study; but no correlation has been found between exposure to HV
lines and any effect on the health of individuals in this investigation. Among the
11 men tested, there were four who had had many hours of barehand work during the
period of this investigation. Not a single one of these men showed any change in his
physical, mental, or emotional characteristics. Their laboratory studies remained
entirely normal. No evidence was found that an adequately shleided lineman is
endangered in any way by working barehanded in a HV ac electric field, within the
limits of this study."

Studies of this nature were also carried on in Russia and their results were reported at the 1972
International Conference on Large High Tension Electric Systems, Paris, France, in a papu by
Korobkova et al." In this study, a systematic medical examination of about 250 persons working
in 500-kV substations for a long time was undertaken. Measurements were also made of field
strengths in various areas where these persons worked in 500-kV substations and similar locations
in 750-kV substations. Field potentials up to 26 kV/m were indicated in the 500-kV substations.

The Korobkova report stated that "the examination showed that long-time work at 500-kV substations
without protective measures results in shattering the dynamic state of the central nervous system,
heart and blood-vessel system and in changing blood structure. . Young men complained of reduced
sexual potention." It was also concluded that "the depth of these functional diseases or troubles
directly depends on the time of stay in the field." Criteria for pemissible duration of personnel
stay in electric fields were given and ranged from five minutes per day at 25 kV/m to unlimited
time at 5 kV/m.

In a follow-on report by the Johns Hopkins staff members ss results were given for the continued
examination of ten of the previously examined linemen who were still employed by the power com-
panies. The report covers a period of nine years ending June 1973 during which the men were exam-
ined completely seven times. There were no significant changes of any kind found in the physical
examinations, neither were there any significant abnormalities in any of the laboratory studies.
No disease states were found that could be in any way related to the exposure of the men to
high-voltage lines.

The investigators were aware of the Russian paper and specifically looked for disorders described
in it. In particular, no disorders in the functional states of the nervous and cardiovascular
systeas of the workers as reported by the Russians were found. The report cautioned, however,
that in view of the tw diverse populations examined, with entirely different cultures, working
conditions and environnents, comparison of the two different studies should be " viewed with
great caution". The report of the follow-on examinations, therefore, did not change the con-
clusions reached in the earlier study.

A recent Russian paper, discussed during a US/ USSR symposium on high voltage transmission,67
reiterated that extra high voltage (EHV) substation workers had experienced problems. In this
discussion the Russians state.. "If the exposure is of brief duration, the effect disappears. If

' the exposure is on an extended daily basis, the effects appear to be cumulative but ill effects
disappeared in one month after removal from exposure." A second Russian paper 68 stressed that
present standards apply only to maintenance personnel working on electrical installations.
Standards permitting higher voltage gradients for local populations and agricultural workers
are currently being considered since these populations will be exposed only infrequently.
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These studies did not incorporate controls and are limited in both scope and time. For example,
cases are known where adults are unaffected by doses of agents that are teratological or lethal
to the fetus or child, and lag times between dose and effect of 20 years or more are known. Since
the above studies do not consider children, since children may play beneath the transmission lines,
and since controlled studies of long duration have not been carried out, the long-term effect of
high voltage transmission lines is currently unknown. However, the staff is not aware of any
reported observable effects resulting from exposure to electric fields radiated from high voltage
power lines. The physiological effects reported by the Russians were observed on workers in EHV
substations, not on individuals below transmission lines.

The applicant's original application did not specify the exact design of the transmission system.
But the staff knows56 that 765-kV systems are being built with the intention that the gradient
within the right-of-way at a point of minimum conductor-to-ground clearance is 8 kV/m and at the
edge of the right-of-way is 1.8 kV/m. If these gradients wcre to occur, using the more con-
servative Russian study, a man could daily spend three hours working beneath the lines with no j
adverse effects. The general public is not expected to spend significant amounts of time in the
transmission If ne right-of-way corridors.

The applicant has specified in the letter of 30 April 1976 to the NRC that the maximum electrical
field gradients at the point of minimum ground clearance will be designed to be 12 kV/m which is
below the normal perception level. This will result in a field cf 2.4 kV/m at the edge of the
right-of-way.

The brief sumation of the literature given above includes observations of afverse health effects
on switchyard workers, but no such observations were reported from studies on transmission line
workers and on individuals outside the switchyard environment exposed to voltage gradients well
above 12 kV/m. In the absence of such observations the staff does not believe that there should
be changes in the applicant's proposed design. A number of carefully designed studies of the
biological effects of electric fields are currently underway and additional studies are planned.
The effects of transmission line voltage gradients on the general population will be studied,
along with long-term effects. The staff will keep abreast of these studies and of any guidelines
resulting from them, and will reconsider the impacts of the transmission line operation prior to
or at the time of the Operating 1.icense stage review, taking into consideration any new informa-
tion.

The app'icant will minimize induced ground currents by grounding towers, fences, and rail lines
where the transmission lines might interfere with railroad comunication or signalling devices.
Ground resistance tests will be performed for each tower. If the resistance to ground exceeds
10 ohms, the applicant proposes to install additional grounding to keep the value at 10 ohms or
less under normal atmospheric conditions (ER. Section 3.9.5).

Induced currents are unlikely to ignite fuel vapors, but currents capable of shocking people
could be induced in vehicles without grounding straps. Any stationary structure with metal parts
in the right-of-way should be grounded by the applicant, especially such objects as metal fences
or rail lines that run parallel to the right-of-way. In such objects that are ungrounded, shock
causing involuntary muscle reaction may occur, but no permanent physiological harm is 11kely.57
The applicant is comitted to ground such fences at intervals of 500 feet (150 m) within the
easement strip (ER, Sec. 3.9.5). The staff believes these grounding measures will reduce the
likelihood of shock to a level which is of no concern.

A transmission line design guideline pertaining to induced currents which the applicant plans to
follow, and which the staff considers prudent, is that ground clearances should be maintained so
that a maximum induced current of 5 milli-amperes (nns) is not exceeded under conditions of maximum
line sag when the largest anticipated truck, vehicle or equipment under the line is short-circuited
to ground. This guideline will effectively reduce the applicant's specified maximum voltage
gradient where large vehicles and equipment pass under the lines.

A four-conductor bundle of unspecified configuration, which the applicant intends to use (ER,
Sec. 3.9.4), will minimize radio and TV interference from the line and give acceptable fair-
weather reception beyond 200 feet (60 m) from the line.se AM radio and TV reception will be
degraded in any case if the receiving equipment is within 80 feet (25 m) of the right-of-way
during foul weather, but there will be no interference with FM reception.

The applicant claims that no complaints about audible noise at the right-of-way edge of operating
765-kV Ifnes have been registered (ER, Sec. 3.9.4). It has been stated that in fair weather
audible noise produced at the edge of the right-of-way of a 765-kV line will be 37 dBA, which is
too low to be heard.58 During a heavy rain the noise level can go up to 56 dBA, which can be
heard, but the noise of the rain will likely override it. In any case, because the average
office or.home noise exposure is 75 dBA,60 the power-line noise would, at most, be a mild irritant.
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The applicant. plans to use herbicides in the maintenance of the transmission line rights-of-way.
For the staff's discussion of the terrestrial impacts of herbicide usage see Sec. 4.3.1

In forested areas, removal of trees and shrubs along the transmission-line route will create edge
habitats that may lead to an increase of animal and plant diversity in the area, whereas those
species requiring unbroken forest in which to live will probably be subject to stress,

impacts on aquatic ecosystems due to operation of the transmission lines will essentially be the
same as described in Section 4.3.2 except that the use of herbicides to control the vegetation
in the corridors must be considered. Aerial application of these herbicides could result in
their entering the streams via runoff. In o-der to adequately protect the aquatic biota, the
applicant shall be required to adhere to conditions set forth in Section 4.5.2.

5.7 URANIUM 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- and high-level wastes are within the scope of an AEC
(now NRC) report.61 Table 5.18 summarizes the contributions of such environmental effects.

The NRC Staff may subsequently modify or expand the discussion of environnental effects of the
fuel cycle in the light of the Court of Appeals decision in Natural Resources Defense Council v.
NRC (CADC Nos. 74-13R5 and 74-1586 decided July 21,1976). That decision is now being analyzed
liy the Staff.

r .8 IMPACTS ON THE COMMUNITY

S 8.1 Physical Impacts

8ecause of the remoteness of the station, operational noise should affect very few persons, i

Horeover, noise emissions that do occur will conform to local, state, and federal guidelines
and regulations (ER, p. 8.2-7).

Under certain meteorological conditions, the plumes from cooling towers could increase ground-
level fog. The frequency and extent of this physical impact, as well as the information con-
cerning visibility of the plumes, are more fully discussed in Section 5.3.1.

As the plant construction reaches completion, traffic congestion is expected to be considerably
less than Juring the construction peak. The upgrading of roads for the construction phase should
be adequate for the operational phase.

5.8.2 Social and Economic Effects

5.8.2.1 Employment

The applicant has estimated that 544 people would relocate to the area within 10 miles of the
Marble Hill station as a result of plant operation and maintenance. Within this group are 155
plant employees,106 induced non-manufacturing employees,123 school children and 160 other
adults (ER,p.8.1-5). Induced employees are those required tr, provide services to inmigrating
employees. After reviewing the available data, the staff concludes that the applicant's estimate
of induced employees relocating to the area has been overstated. An important consideration in
arriving at.this conclusion is the high local unemployment rate. Some of the locally unemployed

. and underemployed would benefit from the direct and induced labor demands of the station during
both the construction and operation phases.

5.8.2.2 Diract Payroll and Purchases

The applicant estimates that over the operating life of the Marble Hill facility, labor expenditures
will amount to more than $216 million (1983 present worth). The applicant also estimates that
90% of the operating payroll will be spent within the region (ER, p. 8.1-6).

i

I
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During the operation phase of the station, the applicant estimates that $24 million (1983
present worth) will g spent on the purchase of equipment. 90% of which will be spent locally.(ER, p. 8.1-6).

Some local business will benefit from this increased trade in materials while c;her sectors of
the local economy should experience increased sales of consumer related products and services
to station employees and their families. Capital formation may occur in the modernization and
expansion of retail trade facilities.

5.8.2.3 Property Taxes

In Indiana the property tax rate varies with each taxing district according to the fomula:
amount needed equals tax rate times tax base. The amount of a utility's assets (the utility tax
base) that a taxing district can tax is determined by the State Board of Tax Comissioners on
the basis of the percent of the utility's assets in each taxing district. The board determines
and certifies to the county the amount of distributable property (i.e., total cash value minus
the locally assessed value of land and buildings) that the utility owns in the taxing district.
Distributable property includes items such as turbo-generators, boilers, transformers, trans-
mission lines, distribution lines, and pipe 11nes.65,66

The State Tax Board determines the total distributable property of the utility as follows: it
takes the utility's average yearly profit from a five-year profit-and-loss statement submitted
by the utility, and divides that figure by the cost of money to obtain the capitalization of the
u tili ty. It also computes the depreciated value of the company by subtracting depreciation from
original cost. The arithmetic average of the capitilization and depreciated value is taken to
be the cash value of the utility. The assessed value of distributable property is one-third of
the cash value. The county treasurer then bills the utility for distributable property, real
property, and personal property at the current tax rate; this was $5.90 per $100 assessed value
in Saluda Township in 1975.67 Real and personal property is assessed locally every six years,
except that during construction assessment is yearly. After assessment, taxes are payable in
18 months.

The tax levies and rates collectible in Jefferson County. Indiana, in the year 1975, are shown in
Table 5.19. The proposed plant is to be loccted in Saluda Township, so that the applicable
county tax rate is $5.90 per $100 assessed valuation which includes the tax levy for the South-
western Consolidated School District ($2.79). The plant is not included in the tax bases of
either the City of 11adison or the fladison Consolidated School District.

For purposes of illustration, if the county tax base were tripled by adding the value of the station,
and if the budget remained constant. the new tax rate would be one-third of the old tax rate.
Similarly, the tax rate for the Southwestern Consolidated School District would be cut even more,
since the ratio of new to old tax bases would be greater. Following the same reasoning, the tax
rate for residents of Saluda Township would be reduced to a small percentage of the present rate.

The Indiana State Tax Board has the authority to limit the expenditures of individual taxing units
to " reasonable" amounts. Also, the State Legislature has the power to change laws on the tax
rates, assessments, and the distribution of property tax income among the various taxing units.

These political considerations make it impossible to predict with certainty the total amount
and distribution of property taxes from the Harble Hill station during construction and operation
some years in the future. The applicant estimated that $4 to 15 million per year of local
property taxes would be paid dering station cperation (ER. p. 8.1-4). Locally prepared estimates
range between $2 to $3 million annually.62

The impacts of station construction and operation on schools and comunity services might be
partially mitigated by the extra tax monies accruing to some of the locil tax units. From these
funds, schools in Southwestern Consolidated School District could finance additional staff and
facilities to accommodate the influx of students associatec' with the plant. Such additional
funds would not be available to ameliorate impacts in the riadison Consolidated School District.
However, this district would receive additional property taxes from resident plant workers.

It is also to be expected that the additional demands of in-migrating plant workers on county
and community services would be more readily financed through the additional county taxes
paid by the station and by tax income from tne plant workers. It may be expected that the
Jefferson County taxing units will present increased budgets to the State Tax Board to provide
for these increased demands.

As the construction, improvement, repair and maintenance of State roads is funded through the
Motor Vehicle Fund (from state gasoline and user taxes), which is administered by the State.
Increased local property tax receipts would not be available for use on State roads.



TABLE 5619

NOTICE TO TAXPAYERS OF JEFFERSON COUNTY OF TAX RATE CHARGED
FOR 1975

Brooks. Dupont Hanover Madison
Graham Hanover Lan. Mad. Mil ton Monroe Rep. Saluda Shelby Styrna Town Town Town City

STATE State Forestry .0065 .0065 .0065 .0065 .0065 .0065 .0065 .0065 .0065 .0065 .0065 .0065 .0065 .0065
State Fair Board .0035 .0035 .0035 .0035 .0035 .0035 .0035 .0035 .0035 .0035 .0035 .0035 .0035 .0035

Total State Rate .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01

County General .618 .618 .618 .618 .61 8 .618 .618 .618 .618 .618 .618 .618 .618 .618
County Welfare .34 .34 .34 .34 .34 .34 .34 .34 .34 .34 .34 .34 .34 .34COUNTY County Health .052 .052 .052 .052 .052 .052 .052 .052 .052 .052 .052 .052 .052 .052RATE
Reassessment .04 .04 .04 .04 .04 .04 .04 .04 .04 .04 .04 .04 .04 .04
Cum. Bridge Fund .20 .20 .20 .20 .20 .20 .20 .20 .20 .20 .20 .20 .20 .20
Elec. & Reg. .035 .035 .035 .035 .035 .035 .035 .035 .035 .035 .035 .035 .035 .035

TOTAL COUNTY 1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.28

Township Tax .0115 .07 .15 .01 .11 .34 .15 .10 .24 .22 .11 .15 .07 .01
Township Poor .0285 .04 .03 .03 .03 .04 .02 .03 .03 .02 .03 .03 .04 .03

TWPS. Fire Protection .06 .05 .01 .07 .04 Y'
SCHOOL Library Fund .12 .12 .12 .12 .12 .12 .12 .12 .12 .12 .12 .12 .12 .12 1:|
LIBRARY Library Bond .03 .03 .03 .03 .03 .03 .03 .03 .03 .03 .03 .03 .03 .03

General School 4.637 2.79 4.637 4.637 4.637 4.637 2.79 2.79 4.637 2.79 4.637 4.637 2.79 4.637
Debt Service .763 .25 .763 .763 .763 .763 .25 .25 .763 .25 .763 .763 .25 .763
Cum. Bldg. .05 1.25 .05 .05 .05 .05 1.25 1.25 .05 1.25 .05 .05 1.25 .05

TOTAL TWP., SCHOOL, LIBRARY 5.64 4.61 5.83 5.65 5.74 5.98 4.68 4.61 5.87 4.68 5.74 5.78 4.55 5.64

Corp. General .48 1.752
Park Fund .22
Aviation Fund .023
Aviation Bond .012
Police Pension .073

TOTAL CORP. RATE 48 2.08

TOTAL TAX RATE 6.93 5.90 7.12 6.94 7.03 7.27 5.97 5.90 7.16 5.97 7.51 7.07 5.84 9.01

TOTAL CONSERVANCY RATE .15 .15 .15

NOTE 1. The assessed valuation of property in Jefferson County in 1975 was $75.680,000. For' Saluda Township it was $2,500,000. For the taxing units
in the Southwestern Consolidated School District it was $11.738,000. For the taxing units in Madison Consolidated School District it was
$63,940,000.

NOTE 2. Jefferson County has two separate school corporations - one carries a2.791evy and the other 4.637. Any school with the 2.79 levy would benefit
from the Marble Hill plant in Saluda Township. The county rate would also benefit but only the township where the property is located would
benefit. The state rate would not be affected,nor Madison City's.

. _ _ _ _ - .



5-38

5.8.2.4 Housing

Relocating personnel would demand permanent, quality housing suitable for pleasant family living.
The staff believes that the bulk of the in-migrants could find such housing in the City of
Madison and the Town of Hanover. However, the staff also anticipates that a sizeable percentage
of the 155 operating sta'' households will find housing accommodations in the larger comunities
to the southwest, notably ,affersonville and New Albany; both comunities are within an
acceptable comuting distance of 30 miles.

5.8.2.5 Comunity Frailities and Services

The availability of comunity facilities and services and the impact on these facilities and
services during the construction period are discussed in Sections 2.8.2.2 and 4.4.

As a result of new residents, there will be an increased demand for local public services
including sewage treatment,. water supply, education, hospital facilities, and police and
fire protection (ER, p. 8.2-8). However, if those services which required upgrading were
improved during construction, they should be adequate for meeting the demands of operating worker
households. Furthermore, the local school systems are expected to require additional teachers
in one or both systems to accommodate an influx of new school children (See Section 4.4.2.3).

5.8.2.6 Recreation and Tourism

The applicant has mentioned the attractiveness of the northern area of the station site (ER,
pp. 2.3-2a and 8.8-Ba). Some local residents are concerned about preserving the natural beauty
of this site, and have pointed out that the land adjacent to the river is particularly well
suited for recreational uses including boating, swimming, fishing and camping.63

However, the applicant has no plans to develop recreational use of the forests and shoreline
of the site (ER, Supp. 1). The applicant does plan to maintain the northern wooded slopes and
will attempt to camouflage the river-view of the station with tree cover (ER, 8.1-8a and 8.2-5).
Pleasure boating on the Ohio River should therefore not be significantly affected by the
station's presence (ETs, p. 8.2-8). Because the nearest recreation facilities are more than
5 miles away, the operation of the Marble Hill station should not have a significant impact
upon recreational activities (ER, p. 8.2-8). The staff believes that the site areas near the
river are suited to recreational activities, but there are many such areas along the River.

Tourist activt es are concentrated in and around the City of Madison. The applicant has stated
that the operation of the plant shculd have little or no negative impact on tourism either in
terms of activity levels or income loss (ER, p. 8.2-8). It is the staff's belief that PSI's
visitor information center may serve as an additional attraction for tourists in Jefferson County.

5.8.2.7 Land Use

The Marble Hill station will occupy approximately 987 acres of which 334 acres were previously
used for the production of crops. Using a 5% inflation rate, an annual yield increase of 1%,
and a 10% dfscount rate, the applicant has estimated tha the 1983 present worth of agricultural
revenues foregone at the site over 39 years is $3.7 million (ER, p. 8.2-7).

Little impairment of current land uses in the vicinity of the site resulting from adverse
environmental, aesthetic, safety impacts, or other considerations are anticipated from the
operation of the Marble Hill station (see Section 5.1).

5.8.2.8 Esthetic and Social Effects

in addition to the effects of in-migrating residents discussed above, the operation of an electric
generating plant in this area may produce social stress. Some residents resent the placement of
another power plant in the Madison area for the benefit of people far away, and feel that the
presence of the plant and associated transmission lines is esthetically and psychologically unde-
strable because it changes the physical environment in which people live and work.6i,

; The staff concludes that the placement of a nuclear power station in Saluda Township me , indeed,
! produce changes in the life style of those who live in that area. An evaluation of the magn'
| tude, extent, and duration of sW h social changes is difficult to make. It is the staff's
| opinion that neither the operating ersonnel nor the physical presence of the plant will result

in serious social or psychological damage. However, the staff recognizes that the transmission
lines will represent an esthetic intrusion.
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5.8.3 conclusions

The staff concludes that the physcial impacts of station operation, such as noise and traffic,
will probably be of little notice to the general public. The transmission lines, and to a lesser
extent the visible plumes from the cooling towers, will be considered by many people to be
esthetically displeasing.

Negligible impacts from the operation of the fiarble Hill station are expected in the following
areas: the local housing market, community services and facilities, and existing life styles.
Benefits associated with the operation of the plant are the increased local payroll, induced
spending, and increased property tax revenues.

5.9 SUMMARY

A summary of the probable environmental effects of operation identified by the staff is given in
Table 5.20. The assessments of the impacts vary from negligible to moderate. The moderate
impacts on the local community will be offset in part by the monetary benefits of about $9 million/

,

year accruing to the local population.l

|

|

!

- _ ,
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Table 5.20 Sumary of Environmental Effects of Operation

Applicant's Plan Relative Available Corrective
Potential Effect for Mitigation Significance Actions, Remarks

Diversion of about 1200 acres Small
to industrial use (Sec. 5.1)
Consumptive loss of 0.05% of Negligible
the normal flow (0.6% of the
minimum flow) of the Ohio
River (Sec. 5.2)
Pumping of 200 gpm from Ohio Minor
River talley aquifer
(Sec. 5.2)
Increased local temperature Negligible
of Ohio River water (less
than 1 acre increased 5'F)
(Sec. 5.3)
Occasional visible plume Negligible
aloft from MDCTs (Sec. 5.3)
Grourd-level fogging and Minor
icing (frequent onsite, rare
offsite) (Sec. 5.3)
Deposition of drif t (essen- Negligible
tially all onsite) (Sec. 5.3)

Loss of fish by impingement Minor
(Sec. 5.3.2)
Loss of pnytoplankton and zoo- Minor
plankton by entrainment-
(Sec. 5.3.2)
Loss of ichthyoplankton by Minor
entrainment (Sec. 5.3.2)
Loss of benthic and fish Small
spawning habitat--silt deposi-
tion (Sec. 5.3.2)
Loss of benthic and fish Minor
spawning habitat--thermal
(Sec. 5.3.3)
Loss of aquatic biota passing Minor
through thermal plume
(Sec. 5.3.3)
Loss of fish to " cold shock" Minor
(Sec. 5.3.3)
Loss of benthic and fish Small
spawning habitat--chemical
and biocidal (Sec. 5.5.5)
Impacts on the comunity Small-moderate
Operation payroll (Sec. 5.8) About $3 million/ Beneficial

year for 30 years
(1983 dollars)

Induced expenditures (Sec. 5.8) About $2 million/ Beneficial
year for 30 y&'
(1983 dollr C

Local taxes (Sec. 5.8) About 4 C ?; W / Beneficial
year ? ", '), .s
(lW . .. *

Public radiation exposure Neg?i 1ble3

(80 man-rem / year) (Sec. 5.4)

Workers' radiation exposure Minor
I (900 man-rem / year) (Sec. 5.4)

.



- .

- 5-41

References

1. - J. H. Meyer et al., " Mechanical-Draft Cooling Tower Visible Plume Behavior: Measurements.
Models, Predictions /' ERDA Symposium Series, CONF-740302, Cooling Tower Environment-1974,
pp. 307-352, 1975.

2. S. R. Hanna and S. G. Perry, " Meteorological Effects of the Cooling Towers at the Oak Ridge |
Gaseous Diffusion Plant. I. Description of Source Parameters and Analysis of Plume Photo- '

graphs and Hygrothermograp5 Records," ATDL Contribution No. 86, Atmospheric Turbulence and.

Diffusion Laboratory. Oak Ridge National Laboratory, December 1973.

'3. G. A. Briggs, " Plume Rise," AEC Critical Review Series TID-25075 USAEC, Washington, D. C.,

1971.

I 4. S. R. Hanna,. " Rise and Condensation of Large Cooling-Tower Plumes," J. Applied Meteorology,
11:793-799, 1972.

5. P. R. Slawson et al., "Some Observations of Cooling-Tower Plume Behavior at the Paradise
- Steam Plant,"~ERDA Symposium Series, CONF-740302, Cooling Tower Environment-1974, pp. 147-

160, 1975.

6. J. E. Carson, " Meteorological Effects of Evaporative' Cooling Towers--Research Needs,"
Paper No. -74-WA/H8 presented to Am. Soc. Mech. Eng., New York City, November 1974.

7. S. R.-Hanna, " Meteorological Effects of the Mechanical Draft Cooling Towers of the Oak Ridge
Gaseous Diffusion Plant," ERDA Symposium Series, CONF-740302, Cooling Tower Environment-
1974, pp. 291-306.1975.

8. S. R. Hanna, " Fog and Drift Deposition from Evaporative Cooling Towers," Nuclear Safety,
15:190-196, 1974.

,

9. J. F. Kennedy and H. Fordyce, " Plume Recircuir. ion and Interference in Mechanical Draft
Cooling Towers," ERDA Symposium Series, CONF '.40302, Cooling Tower Environment-1974,
pp. 58-87, 1975.;

l 10. D. B. Leason, " Planning Aspects of Cooling Towers," Atmospheric Environment, 8:307-312,
April 1974.

11. G. Spurr, " Meteorology and Cooling Tower Operation," Atmospheric Environment, 8:321-324,
April 1974.

12. W. C. Colbaugh et al., " Investigation of Cooling Tower Plume Behavior," in Cooling Towers,
Chemical Engfneering Progress (Eds.), New York, AIChE pp. 83-86, 1972.

13. J. E. Carson, "Tha Atmospheric Effects of Thermal Discharges into a Large Lake," J. Air
Poll. Cont. Assoc., 22:523-528, 1972.

14. E. M. Agee, "An Artifically Induced Local Snowfall," Bull. Amer. Meteor. Soc., 52:557-560,
1971.

15. W. M. Culkowski, "An Anomalous Snow at Oak Ridge,1ennessee," Monthly Weather Rev.,
9fitW194-196, May 1962.

.

16. G. W. Wistrom, " Cooling Towers Overcome Polluter Image," Electrical World, pp. 36-s7,
*ay 1974.1
ri

;

17. F. G. Taylor, " Environmental Effects of Chromium and Zinc in Cooling-Water Drift," ERDA'

. Symposium Series, CONF-740302 Cooling Tower Environment-1974, pp. 408-426, 1975.

18. A.~J. Alkerweeny et al.,~" Measured Chromium Distributions Resulting frcm Cooling-Tower
; Drift. ERDA_ Symposium Series, CONF-740302, Cooling Tower Environroent-1974, pp. 558-572,

i

1975.

19. 'C. L. Hosler et al., " Determination of Salt Deposition Rates from Drift from Evaporative
| ' Cooling Towers," J. of Eng.- for Power,- pp.. 283-291, July 1974.

20. 'G. 0. Schrecker et al., " Prediction and Measurement of Airborne Particle Concentrations
from Cooling-Device Sources in the Ambient Atmosphere," ERDA Symposium Series CONF-740302,
Cooling Tower Environment-1974, pp. 455-482,1975.



h I
a

||
5-42

-21. G. E. McVehil and K. E. Heikes, " Cooling Tower Plume Modeling and Drift Measurement,"
Report to Am.' Soc. Mech. Eng. , Contract G-131-1,' March 1975.

.

22. " Development Document for Prepared Effluent Limitations Guidelines and New Source Per-
fomance Standards for the Steam Electric Power Generating Point Source Category," U. S.
Environmental Protection Agency, Washington, D. C., March 1974, (see p. 652).

23. " Position Paper on Regulation of Atmospheric Sulfates," EPA-450/2/-75-007, September 1975.

24. D. J. Moore "Recent CEGB Research on Environmental Effects of Wet Cooling Towers," ERDA
Symposium Series, CONF-740302, Cooling Tower Environment-193, pp. 205-220,1975.

25. A. Martin and F. R. Barber, " Measurement of Precipitation Downwind of Cooling Towers,"
' Atmospheric Environment, 8:373-381, April 1974.

26. E. Aynsley, " Cooling-Tower Effects: Studies Abound " Electrical World, pp. 42-43,
11 May 1970.

; 27. B.' P. Butz et al., " Ohio River Cooling Water Study," EPA 905/9-74-004, U. S. Environmental
Protection Agency, Region V Chicago, Illinois, 1974, 386 pp.'

I

28. " Fish Entrapment on Cooling Water Intake Screens at Clifty Creek Power Plant Final Report,"
Indiana-Kentucky Electric Corp., Piketon,' Ohio, 1975, 100 pp.a

'
29. " Environmental Report Supplement No.1 Appendix 5, Indian Point Unit No. 2 " Consolidated

Edison Company of New York, 1971, 34 pp.
3

'40. Letter dated December 12. 1975 to Mr. Daniel R. Muller from the U. S. Department of Interior.

31. . A..J. Policastro and J. V. Tokar, " Heated Effluent Dispersion in Large Lakes: State-of-the-
Art of Analytical Modeling, Part 1," Argonne National Laboratory, Report ANL/ES-11 January
1972.

32. M. A. Shirzai and L. R. Davis, " Workbook of Thermal Plume Prediction--Vol. 2 - Surface
Discharge," U. S. Environmental Protection Agency, EPA-R2-72-0056, May 1974.

*

33. " Water Quality Criteria,1972." U. S. Environmental Protection Agency, EPA-R3-73-033,1973
I 594 pp.

34. "Themal Effects and U. S. Nuclear Power Stations," WASH 1169, USAEC,1971, 40 pp.

35.' " Continuing Ecological Studies of the Ohio River, 1973," WAPORA. Inc., Chevy Chase, Mar 31and,
-1974, 98 pp.

#

36. J. R. Gammon, "The R .ponse of Fish Populations in the Wabash River to Heated Effluents,"
Proc. 3rd Nat. Symp. Radioecology 1971:513-523,

37. L. A. Parker, " Thermal Kills," EPA memorandum to Gary Milburn, U. S. Environmental Protec-
' tion Agency, Region V Chicago, Illinois, 6 September 1972, 2 pp.

38. T. D. Murphy, "A Compilation of Occupational Radiation Exposure from Light Water Cooled
Nuclear Plants, 1969-1973," USAEC Report WASH-1311 May 1974.

39. " Environmental Survey of Transportation of Radioactive Materials to and from Nuclear Power
Plants," WASH-1238. December 1972.,

40. " Final Environmental Statement, Numerical Guides for Design Objectives and Limiting Conditions
for Operation to Meet the Criterion 'As low as Practicable' for. Radioactive Material in

' Light-Water-Cooled Nuclear Power Reactor Effluents," WASH-1258, July 1973.
'

41. S. T. Auerbach " Ecological Considerations in Siting Nuclear Power Plants. The Lorg Term
Biota Effects Problems," Nucl. Safety 12:25, 1971.

- 42. "The Effects on Populations of Exposure to Low Levels of Ionizing Radiation," NAS-NRC,1972.

- 43. C. D. Becker and T. 0. Thatcher, " Toxicity of Power Plant Chemicals to Aquatic Life,"
; WASH-1249, Battelle Pacific Northwest Laboratories, Richland, Washington, 1973, 222 pp.

l

. .

,

I



l

5-43

44. J. Cairns, Jr.4 A. G. Heath, and B. C. Parker "The Effects of Temperature Upon the Toxicity
of Chemicals to Aquatic Organisms " pp. 1433-1502, in Effects and Methods of Control of
Thermal Discharges, Senate Comsttee on Public Work . Serial 93-14, Washington, D. C. ,1973.

45. " Water Quality Criteria,1972." U. S. Environmental Protection Agency, EPA-R3-73-033,1973,
594 pp.

46. W. J. Fern and R. I. Brabets, " Field Investigation of Ozone Adjacent to High Voltage
Transmission Lines, "IEEE PES Winter Meeting New York, 27 Jan-1 Feb 1974.

47. H. Frydman et al ., " Oxidant Measurements in the Vicinity of Energized 765-kV Lines,"
IEEE Transactiom on Power Apparatus and Systems, Vol. PAS-92(3):1141-1148, M73.

48. W. Davis, Jr., cane Fonnation by High-Voltage Transmission Line Coronas," Oak Ridge
National Laboratary, Central Files report No. 72-7-25, 19 July 1972.

49. A. C. Costonis and W. A. Sinclair, " Relationships of Atmospheric Ozone to Needle Blight
of Eastern White Pine," Phytopathology 59:1566-1574, 1969.

50. P. R. Miller, J. R. Parameter, Jr., B. H. Flich, and C. W. Martinez, "0 zone Dosage Response
of Ponderosa Pine Seedlings," University of California, Berkeley Press,1969.

51. " Community Air Quality Guides Ozone," J. of the American Industrial Hygiene Association,
29:299-303, 1968.

52. W. D. Kouwenhoven et al., " Medical Evaluation of Man Working in AC Electric Fields," IEEE
Transactions on Power Apparatus and Systems, Vol. PAS-86, No. 4. April 1967.

53. V.- P. Korobkova et al., " Influence of the Electric Field in 500- and 750-kV Switchyards on
Maintenance Staff and Means for its Protection," Paper 23-06, International Conference on
Large High Tension Electric Systems, 25 Aug-6 Sep 1972.

54. M.'L. Singewald et al " Medical Follow-up Study of high Voltage Linemen Working in AC
Fields," IEEE Power Engineering Society Transactions, New York Meeting, 28 Jan 1973.

55. " Final Environmental Statement, Greenwood Energy Center Units 2 and 3," Docket Nos.
50-452 and 50-453, U. S. Atomic Energy Comission, Directorate of Licensing, November 1974.

56. L. O. Barthold et al., " Electrostatic Effects of Overhead Transmission Lines," IEEE
L'orking Group on Electrostatic Effects of Transmission Lines, Paper No. TP 644-PWR,
Aug 1971.

57. N. Kolcio et al., " Radio-Influence and Corona-Loss Aspects of AEP 765-kV Lines," IEEE
Transactions on Power Apparatus and Systems, Vol. PAS-88(9):1343-1355,1969.

58. R. A. Cyron, " Design EHV Lines to Reduce Impact," Electrical World, 15 Jan 1974,
pp. 74-77.

. 59. R. B. Maas, " Industrial Noise and Hearing Conservation" in Handbook of Clinical Audiology,
J. Katz, Ed., Williams and Wilkins Co., Baltimore, MD,1972.

| 60. " Environmental Survey of the Nuclear Fuel Cycle," WASH-1248, U. S. Atomic Energy Commission,

[
Directorate of Licensing, Fuels and Materials Branch, April 1974.

61. Interview with Mr. Ben Schnabel, Jefferson County Assessor, Madison, Indiana, March 1976.
See letter of April 20, 1975 from Michael Kaltman of NRC to M. L. Ernst of NRC. Description
of Visit to the Marble Hill Site.

62. Letter from Marie Horine, President, Save Marble Hill, to Sue Curtis, Argonne National
Laboratory,14 September 1975.

63. Letter from Robert Gray to Sue Curtis, Argonne National Laboratory, 22 August 1975.

64. Public Utility Tax Act, Public Law No. 47 State of Indiana.



._

.5-44

. 6 5.' Assessment of Property under the Public Utility Tax Act of 1949, as amended, Regulation
No.19. State Board of Tax Commissioners, State of Indiana, '.968.

66. Notice to taxpayers of Jefferson County of tax rate charged for .1974, Rita F. Gosman,
Auditor of Jefferson County.

67. Joint American-Soviet Committee on Cooperation in the Field of Energy. " Discussion of
. Papers presented at the Symposium on EIN AC Power Transmission." U.S. Department of
Interior, Bonneville Power Administration. Washington, D.C. February, 1975.

68. Y. I. Lyskov, Y. S. Emma, and M. D. Stolyarov, " Electrical Fleid as a Parameter Considered
in Designing Electric Power Transmission of 750-1150 kV; the Measuring Methods ' the

, Design Practices and Direction of Furt..er Research.". US-USSR Symposium on EHV AC Power-
-Transmission. Bonneville Power Administration. Washington, D.C. February 1975,

t

!

l

,

b .

l -



i

!
!

6. ENVIRONMENTAL t1EASUREftENTS AND MONITORING PROGRAMS

6.1 PRE 0PERATIONAL

6.l.1 Thermal

Temperature measurements in the Ohio River were made at Stations A1, A3, and A5 (see ER,
Fig. 6.1.1). The results of these measurements for six days between 19 flarch 1974 and 27 February
1975 are listed in Tables 2.7-7, 2.7-8, and 2.7-9 of the ER. The temperatures were recorded by a
YSI Model 5400 0xygen fleter with a combination temperature-oxygen probe at the surface, bottom,
and water depths of 30". and 60% of maximum.

The results of these measurements all lie within the range of values reported at Louisville. On
only one occasion at one of the stations (A1) is there any evidence of stratification, a differ-
ential of about 9'F or 5*C,

Because long-term temperature measurements at Louisville were used for the thermal-plume calcula-
tions, the occasional preoperational monitoring can yield useful data only with respect to
temperature stratification. The staff concludes that preoperational temperature measurements
need be taken only in conjunction with other chemical monitoring programs.

6.1.2 Radiological

Radiological environmental monitoring programs are established to provide data on measurable
levels of radiation and radioactive materials in the site environs. The preoperational phase of
the monitoring program provides for the measurement of background levels and their variations
along the anticipated important pathways of release in the area surrounding the plant, the
training of personnel, and the evaluation of procedures, equipment, and techniques. This is
discussed in greater detail in NRC Regulatory Guide 4.1, Rev.1. " Programs for Monitoring Radio-
activity in the Environs of Nuclear Power Plants."

The applicant has proposed a radiological environ:nental monitoring program to meet these needs.
A description of the applicant's proposed preoperationa. program is sumarized in Table 6.1, and
detailed information on the program is presented in the ER, Section 6.1.

The applicant proposes to initiate parts of the program two years prior to operation of the
facility, with the remaining portions beginning either six months or one year prior to operation.
The current NRC staff recomendations are outlined below:

Six lionths One Year' Two Years

direct radiationairborne particulatesairborne iodine . ..

milk (remaining analyses)iodineinmilk(whole) fish and invertebrates...

fruit and vegetables isurface wateranimals that are in. . .

meat and poultrydrinking water ipasture ..

|sediments and indica-soil (one set of samples) .-

tor organisms

The staff concludes that the preoperational monitoring program proposed by the applicant is
generally acceptable; however, upon finalization of NRC Regulatory Guide 4.8, " Environmental
Technical Specifications for Nuclear Power Plants," the applicant should review the guide and
assure that the frequency of collection and type of analyses listed in Table 6.1 are consistent
with the guide and " sensitivity" values should be converted to the preferred " lower level of
detection" (LLD) terminology.

|
,
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Table 6.1. Proposed Preoperational Radiological fionitoring Program

Frequancy of
Sample Type. Collection Site Collection Type of Analyses

' Airborne . 1 onsite location Weekly Gross beta weekly ganna
particulates 3. locations of highest offsite scan of monthly samples

ground-level concentrations
' 3 comunities within 10 miles

i of the site
1 offsite-location 10 miles

away-
'

Airborne Airborne particulate stations Weekly Weekly analysis of I-131
radioiodine-
Ion chambers Airborne particulate stations . Quarterly Direct reading in field

and 3 highest annual off-
site dose locations

7 .Thermoluminescent. Airborne particulate stations Quarterly & Readout shortly after |

dosimeters (TLDS) and 3 highest annual off- annually collection
site dose locations

'rass beta, gama scan,Surface water 1 upstream of site Monthly ,
,

I approx.'1 mile downstream both monthly; composite,

of site for tritium Sr-89,4

1 Little Saluda Creek Sr-90 quarterly
!- 1 discharge plume

j . Groundwater 2 onsite wells in Ohio River Quarterly Gross beta, gama scan
alluvial glacio-fluvial aquifer and tritium i

Drinking water 1 closest downstream water Proportional Gross beta and gama
supply intake and drinking scan, both monthly; com-
water . . posite for tritium,

1 closest Louisville water Sr-89, Sr-90 quarterly
intake and Louisville
drinking water

Sediment, benthos, I sample of each from directly Semiannually Gama scan
and aquatic plants downstream of discharge

1 upstream of site
1 pool behind first downstream

dam-.'

I

:I f111k 1 nearest off site dairy farm Monthly Gama scan, I-131
'

1 lo;al dairy representative
of area milkshed

Fish 1 of principle edible type Semiannually Gama scan, I-131
from near discharge

i from upstream area (not
inf7 Jenced by discharge)

Fruits &- 1 fruit from local farm Annually Gama scan of edible
i vegetables' I leafy vegetable from (atharvest) parts

local farm
.

1 of each from a farmi

i -20 miles from site-
' fieat & poultry 1 meat from animals fed on Annually Gama scan of edible

crops grown locally during portions 1

1 poultry from animals fed grazing '|
on crops grown locally season

;
' 1 egg sample from animals ;

[ . fed on crops grown locally

g

-u . _ . - . ,_ - . _ . _ _ ; -. _. _ _ . . . . _ . _a _
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6.1.3 Hydrological

The preoperational hydrological monitoring program for the station, summarized below, incorporates
both physical and chemical measurements of surface water and groundwater in the site vicinity.
Quarterly surface-water studies include chemical analysis, with measurements of ter erature,
depth, current velocities, transparency, and discharge. Groundwater studies incluoe piezameter
readings for water-level fluctuations at the site and in the aquifer along the Ohio River Valley,
pump tests of the aquifer to determine safe yield, and chemical analyses. This program, detailed
in the applicant's ER (Sec. 6.1.1 and 6.1.2), is considered by the staff to be adequate.

6.1.4 Meteorological

The preoperational onsite meteorological measurements program consists of data collection from two
meteorological towers--a 199-foot tower at plant elevation, about 6500 fect USW of the main reraor
structures, and a 33-foot satellite tower along the Ohio River, about 300 feet below plant vade.
The 200-foot tower provides meteorological measurements representative of the proposed plant area.
Both towers became operational in January 1974. On the 200-foot tower wind speed and airection
are measured at the 33-foot and 199-foot levels; vertical temperature gradient is mrasured directly
between the 33-foot and 199-foot levels; ambient dry-bulb temperature is measured at the 33-foot
and 199-foot levels; and dewpoint temperature is measured at the 199-foot level. Precipitation is
measured at ground level. Wind speed and direction, dry-bulb temperature, and Jewpoint tempera-
ture are measured at the top of the 33-foot satellite tower. Calibrations are performed quarterly
on both towers. Magnetic tape is the primary data recording system, supplemented by strip chart
recorders. The preoperational onsite meteorological measurements program meets the recommenda-
tions and intent of Regulatory Guide 1.23.1

6.1. 5 Ecological

6.1.5.1 Terrestrial

The applicant's ecological baseline sampling program was carried out during the period March 1974
to February 1975. Sampling areas are depicted in Figure 6.1. Within each sampling area, species
of tree, shrub, forb, and grass were documented with respect to frequency, density, and dominance.
Biomass was determined for the upland grassland. Trees were sampled using 6-ft by 100-ft (about
2-m by 30-m) belt transects. Shrubs were sampled using 0.01-acre (40-m ) circular plots. Herba-2

ceous vegetation was sampled using 0.001-acre (4-m2) circular plots. The line intercept method
was used to measure dominance.

The staff finds that the applicant's baseline vegetation sampling program has adequately estab-
lished the general vegetational characteristics of the site as needed for impact assessment
purposes. Therefore, the staff does not recommend that the program be continued as a preopera-
tional monitoring program as suggested by the applicant. Rather, in view of '5e type of impacts
expected (see Sec. 5.3.1, Drift; Sec. 4. Erosion; Sec. 4. Revegetation), the staff will require
only that infrared aerial photographs of the site be made once in late spring or early summer each
year. The photos should be of a scale and quality to allow the identification of individual plant
communities. Infra. d aerial photography provides a means of detecting environmental stress to
t*egetation over a broad area at considerably less cost than ground surveillance. In addition,
these photographs will provide a basis for mapping changes in the distribution of the existing
plant communities. These photographs will be submitted to NRC along with a written photointer-
pretation by a competent photointerpreter.

In the applicant's faunal baseline sampling program, direct sightings, road kills, tracks, drop-
pings, auditory indexes, dens, snap-trapping, and mist netting were used to sample for vertebrates.
Sweeping and the Cerlese funnel were used to sample for invertebrates.

The staff finds that the applicant's baseline study and distributional maps of the fauna of
Indiana are adequate to assess the ecological impacts of the station with respect to herpetofauna,
invertebrates and mammals. Therefore, the staff will not require the extension of ihe baseline
program into a preoperational monitoring program with respect to the forementioned fauna.

t

Bird populations were sampled by the applicant on one-acre (4000-m ) plots in each of five vege-2

tation sampling areas. Observations were made at various times of day, and each plot was sampled
for 15 minutes. Ten replications were conducted over a two-to-three-day period in March, April,
May, June, September and December. From these observcons " bounded count" estimates were made.
The staff considers that these observations do not qualify as quantitative ornithology because of
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extremely small plot sizes and very short periods of surveys; furthemore, four of the six counts
were done out of season (March, April, September, and December).

The applicant proposed to extend the baseline sampling study to a preoperational monitoring program.
However, the staff has gathered enough outside data to make its assessment of construction impacts.
Therefore, a preoperational monitoring program for birds will not be required.

6.1.5.2 Aquatic

The aquatic ecological baseline sampling areas are depicted in Figure 6.2 and the applicant's
baseline program is sunrnarized in Table 6.2. More specific details are in the ER, Section 6.1.1
and Tables 6.1-1 and 6.1-2. This program provided information important in the characterization
of the Ohio River and Little Saluda Creek, but it did not attempt to characterize any of the 51
offsite streams to be crossed by the transmission lines. Because these impacts are expected to
be small and temporary, monitoring is not required.

About two years before the operation of the station, the baseline program for monitoring the
aquatic biology of the Ohio River must be resumed, with the omission of sampling at station 7 on
Squaw Creek. In addition, water quality must be monitored with increased frequency throughout
the construction and preoperational period. The data should be collated and reported in the
Operating License-Environmental Report.

6.1.6 Chemical

The applicant began a water monitoring program in March 1974 and data for one year are presently
avai'able. Three stations on the Ohio River and a fourth on a small onsite tributary are being
monitored. Twenty-five common components or properties are being measured on a monthly basis and
ten trace elements on a quarterly basis. Although the staff found some instances of poor material
balances in the reported data, the prgoram is regarded as adequate to examine the expected
impacts of the station on water quality. Extended tables of water-quality data are in the ER,
Sections 2.5, 2.7, 3.3, and 6.1.

6.1.7 Changes in Preoperational Monitoring Programs

As data from the various monitoring programs are accumulated, some objectives of the programs
will be realized in whole or in part. When this happens, it will be desirable to modify the
existing programs. Proposed modifications will be submitted to the NRC for evaluation.

6.2 OPEpATIONAL

The operational radiological, chemical-effluent, thermal-effluent, meteorological, hydrnlogical,
and ecological monitoring programs will evolve from the combination of the preoperationd moni-
toring programs described in the applicant's ER and those changes recommended by the staff. For
example, monitoring of fish impingement on the travelling screen will be reouired so that the
need for a fish return mechanism can be assessed. Inasmuch as the present action pertains to
issuance of a construction pemit, detailed staff evaluation of the operational program will be
done at the time of application for an operating license, and monitoring requirements will be
included in the Environmental Technical Specifications of the Operating License. I

6.3 RELATED PROGRAMS AND SluDIES

Currently, a number of relate d studies are being carried out in the vicinity of the proposed
station by, or under the sponsorship of, several State and Federal agencies. In the nonradio-
logical area, these programs include meteorological and hydrological monitoring and ecnlogical and
environmental studies. Sponsoring agencies include NOAA, the U. S. Geologic Survey, the U. S.
Corps of Engineers, the U. S. EPA, the U. S. FDA, ORSANCO and the Indiana Air Pollution Control
Board. A description of these programs and the names of the sponsoring agencies is given in
Section 6.3 of the ER.

In addition to the programs noted above, the staff has conducted a general survey of other
related programs carried out by other organizations, such as universities, industries, etc. Some
of these programs include: Indiana DNR counts of deer at the Jefferson Proving Grounds; censuses
of migrating waterfowl at Muscatatuck Wildlife Refuge; Christmas bird counts for Jefferson and
Ripley Counties, published by the Audubon Society; sporadic publications on the terrestrial
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Table 6.2. Aquatic Parameters and Sampling Frequency for the Marble Hill
Nuclear Generating Station

Sampling Frequency

Parameter Monthly Bi-Monthly Quarterly Other Stations

Chemical

Total dissolved solids X 1,3,5,6

Total suspended solids X 1,3,5,6

Dissolved oxygen X 1,3,5,6

0xygen saturation X 1,3,5,6

Biological oxygen demand (5-day) X 1,3,5,6

Total organic carbon X 1,3,5,6

Orthophosphate. X 1,3,5,6 '
Total phosphate X 1,3,5,6

Specific conductance X 1,3,5,6

Phenol X 1,3,5,6

Ammonia nitrogen X 1,3,5,6

Nitrate nitrogen X 1,3,5,6

Calcium X 1,3,5,6

Potassium X 1,3,5,6

Arsenic X 1,4

Cadmium X 1.4
Copper X 1,4
Total chromium X 1,4
Hexavalent chromium X 1,4
Iron X 1,4

Lead X 1,4
Manganese X 1,4
Mercury X 1,4
Zinc X 1,4

Physical
Current velocity X 1,3,5,6

River discharge X 1,3,5,6

Temperature X 1,3,5,6

Transparency X 1,3,5,6

Water depth X 1,3,5,6

Biotic
Bacteria X 1,3,5,6

Benthos X X l-6

(Oct-Feb) (Mar-Sep)
Fish X X l-7

(Mar- Jul) {Sep-Jar)
Ichti 9 plankton X 3

(Apr-JulJ
Macroinvertebrates X l-6

(Jun-Feb)
Macrophytes X l-5

(Jul)
Periphyton X 1-5
Phytoplankton X l-6

Zooplankton X l-6

Modified from ER, Tables 6.1-1 and 6.1-2.
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ecolony of southern Indiana by the staff and students of the Biolngy Department of Hanover
Collese Indiana; estimates of terrestrial populations given in Ar.nual Reports of Indiana Division
of Fish and Wildlife; various special reports entitled, " Statewide Wildlife Research" (Indiana);
an assessment of the environmental impacts to ecosystems of construction of the proposed Clark
Maritime Center on the Ohio River made by the School of Public and Environmental Affairs, Indiana
University; aquatic surveys of the Ohio River by the University of Louisville; fish impingement
studies at the Clif ty Creek Power Plant; and water-quality unitoring of the Ohio River by the
Louisville Gas and Electric Company.

References

1. " Regulatory Guide 1.23, Onsite Meteorological Programs," U. S. Atomic Energy Comission,
Directorate of Regulatory Standards,1972.
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7. ENVIRONMENTAL IMPACTS OF POSTULATED STATION ACCIDENTS
INVOLVING RADI0 ACTIVE MATERIALS

A high degree of protection aga.Mt the occurrence of postulated accidents in the Marble Hill
Nuclear Station is provided throug ' correct design, manufacture, and operation, and the quality
assurance program used to establist the necessary high integrity of the reactor system as will
be considered in the Commission's S fety Evaluation. Deviations that may occur are handled by
protective systems to place and hols the plant in a safe condition. Notwithstanding this, the
conservative postulate is made that serious accidents might occur, even though they may be
extremely unlikely; and engineered safety features are installed to mitigate the consequences cf
those postulated events which are judged credible.

The probability of occurrence of accidents and the spectrum of their consequences to be considered
from an environmental effects standpoint have been analyzed using best estimates of probabilities j

and realistic fission product release and transport assumptions. Fcr site evaluation in the I

Comission's safety review, extremely conservative assumptions are used for the purpose of com- f

paring calculated doses resulting from a hypothetical release of fission products from the fuel
against the 10 CFR Part 100 siting guidelines. Realistically computed doses that would be received
by the population and environment from the accidents which are postulated would be significantly
less than those to be presented in the Safety Evaluation. |

The Commission issued guidance to applicants on September 1,1971 requiring the consideration of
I a spectrum of accidents with assumptions as realistic as the state of knowledge permits. The

applicant's response was contained in the Environmental Report.

The applicant's report has been evaluated, using the standard accident assumptions and guidance
issued as a proposed amendment to Appendix D of 10 CFR Part 50 (now 10 CFR Part 51) by the Com-
mission on December 1,1971. Nine classes of postulated accidents and occurrences ranging in ,
severity fram trivial to very serious were identified by the Comission. In general, accidents
in the high potential consequence end of the spectrum have a low occurrence rate and those on the
low potential consequence end have a higher occurrence rate. The examples selected by the appli-
cant for these cases are shown in Table 7.1. Within each class of accident, the probabilities of
the selected examples were of approximately the same magnitude.

Commission estimates of the dose which might be received by an assumed individual standing at the
site boundary in the downwind direction, using the assumptions in the proposed Annex to Appendix D,
are presented in Table 7.2. Estimates of the integrated exposure that might be delivered to the
population within 50 miles of the site are also presented in Table 7.2. The man-rem estimate was
based on the projected population (1,851,000) within 50 miles of the site for the year 2020.

To rigorously establish a realistic annual- risk, the calcrlated doses in Table 7.2 would have to
be multiplied by estimated probabilities. The events in Classes 1 and 2 represent occurrences
which are anticipated during plant operations; and their consequences, which are very small, are
considered within the framework of routine effluents from the plant. Except for a limited amount
of fuel failures and some steam generator leakage, the events in Classes 3 through 5 are not
anticipated during plant operation; but events of this type could occur sometime during the
40 year plant lifetime. Accidents in Classer 6 and 7 and small accidents in Class 8 are of
similar or lower probability than accidents Classes 3 through 5 but are still possible. The
probability of occurrence of large Clase 8 e,.c. :ents is very small. Therefore, when the conse-
quences indi:ated in Table 7.2 are weighted by probabilities, the environmental risk f r very low.

The postulated occurrences in Class 9 involve sequences of successive failures more severe than
those required to be considered in the design bases of protection systems and engineered safety
features. Their consequences could be severe. However, the probability of their occurrence is
judged so small that their environmental risk is extremely low. Defense in depth (multiple
physical barriers), quality assurance for design, manufacture and operation, continued surveil-
1ance and testing, and conservative design are all applied to provide and maintain a high degree#

cf assurance that potential accidents in this class are, and will remain, sufficiently small in
probability that the environmental risk is extremely low.

7-1-
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Table 7.1. Chssification of Postulated Accidents and Occurrences

Class NRC Description Applicant's Examples

1. Trivial incidents Included in the evaluation of routine
releases.

2. Small releases outside Included in the evaluation of routine
containment releases.

3. Radioactive waste system Waste gas and liquid decay tank failures.
failure Equipment leakage or malfunctions.

4. Fission products to primary Not applicable.
system (BWR)-

5. Fission products to primary Fuel cladding defects and steam generator
and secondary systems (PWR) tube leaks; steam generator tube rupture. l

1

6. Refueling accident Fuel bundle and he:vy object drop onto I
'fuel in core.

7. Spent fuel handling Fuel assembly drop in fuel storage pool.
accident Heavy object drop onto fuel rack. Fuel

cask drop.

8. Accident initiation events Loss-of-coolant accident, steam line
considered in design-basis breaks and rod ejection accidents.
evaluation in the Safety
Analysis Report

9. Hypothetical sequence of Not considered.
failures more severe than
Class 8

The NRC has performed a study to assess more quantitatively these risks. The initial results of
these efforts were made available for comment in draft form on August 20, 19741 and released in
final form on October 30, 1975.2 This study, called the Reactor Safety Study, is an effort to
develop realistic data on the probabilities and consequences 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 spe-
f alists under the direction of Professor Norman Rasmussen of MIT to conduct the study. The
scope of the study has been discussed with EFA 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 assessed on a timely basis within the Regulatory
process on generic or specific bases as may be warranted.

Table 7.2 indicates that the realistically estimated radiological consequences of the postulated
accidents would result in exposures of an assumed individual at the site boundary which are less

I than or comparable to those which would result from a year's exposure to the Maximum Permissible
Concentrations (MPC) of 10 CFR Part 20. The table also shows the estimated integrated exposure {
of the population within 50 miles of the plant from each postulated accident. Any of these l
integrated exposures would be much smaller than that from naturally occurririg radioactivity. I
When considered with the probability of occurrence, the annual potential radiation exposure of |
the population from all the postulated accidents is an even smaller fraction of the exposure
from natural background radiation and, in fact, is well within naturally occurrinq variations in
the natural background. It is concluded from the results of the realistic analysis that the
environmental risks due to postulated radiological accidents are exceedingly small and need not
be considered further.
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aTable 7.2. Summary of Radiological Consequences of Postulated Accidents

I
' Estimated Fraction Estimated Dose
of 10 CFR Part 20 to Population in

Limit at Site 50-Mile Radius
Class. Event Boundaryb (man-rem)

1.0 . Trivial incidents c c

2.0. Small releases'outside containment c c

3.0 Radwaste system failures
3.1 Equipment leakage or malfunction 0.061 3.5
3.2 , Release of waste gas storage tank contents 0.24 14,

3.3 Release of liquid waste storage contents 0.007 0.4

4.0 . Fission products to primary system (BWR) d d

5.0 Fission products to primary and secondary
systems (PWR)

5.1 Fuel cladding defects and steam generator c c
leaks .

5.2 ' Off-design transients that induce fuel 0.001 < 0.1
failure above those expected and steam
generator leak

5.3 Steam generator tube rupture 0.080 4.6

G.0 Refueling accidents
6.1 Fuel bundle drop 0.013 0.7
6.2 Heavy object drop onto fuel in core 0.22 13.

7.0 Spent fuel handling accident
7.1 Fuel assembly drop in fuel storage pool 0.008 0.5
7.2 Heavy object drop onto fuel rack 0.032 1.8
7.3 Fuel cask drop 0.19 11.

~8.0 Accident initiation events considered in
design basis evaluation in the SAR

8.1 Loss-of-coolant accidents
Small break 0.14 14.
Large break 1.3 430.

8l(a) Break in instrument line from primary d d ,

-system that penetrates the containment |
-8.2(a) Rod ejection accident (PWR) 0.13 43.

8.2(b) Roddropaccident(BWR) .
d d

8.3(a) Steamline breaks (PWR's outside containment)
Small break < 0.001 < 0.1
Large break < 0.001 < 0.1

8.3(b) Steamlinebreak(BWR) d d

aThe doses calculated as consequences of the postulated accidents are based on airborne transport
of radioactive materials resulting in both a direct and an inhalation dose. Our evaluation of
the accident doses assumes that the applicant's environmental monitoring program and appropriate
additional monitoring (which could be initiated subsequent to a liquid release incident detected
by in-plant monitoring) would detect the presence of radioactivity in the environment in a timely
manner such that remedial action could be taken if riecessary to limit exposure from other poten-
tial pathways to man.

bRepresents the calculated fraction of a whole body dose of 500 mrem, or the equivalent dose to an
: organ.

! CThese radionuclide releases are considered in developing the gaseous and liquid source term pre-
| . - sented in Section 3 and are included in doses in Section 5.

dNot applicable.
i
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8. THE NEED FOR THE STATION

This section discusses the need for the capacity 2260 N , of the proposed Marble Hill Station.
Public Service of Indiana. Inc. (PSI) and Northern Indiana Public Service Co. of Indiana (NIPSCO)
plan to retain 735 MW and 226 MW, respectively, of each unit, and to sell the remaining capacity
to East Kentucky Power Cooperative. Inc. (90.4 MW) and Wabash Valley Power Assoc. (79.1 MW). The'

staff's considerations have been confined to ultimate consumers within the PSI and NIPSCO service
areas,

,

s

8.1 MSCRIPTION OF THE POWER SYSTEM

8.1.1 Service Areas

The PSI service area is indicated in Figure 8.1. PSI furnishes energy to about 1.589,700 geople,
'

30% of Indiana's population, living within an area of about 22,000 square miles (57,000 km ). 60%
of Indiana's territory. In 1974, 36.2% of the electrical energy produced by PSI was consumed by
industrial customers, commercial customers accounted for 18.7% of its generation, and domestic use
was 26.7%. In addition, 13.2% was sold to rural co-ops and municipalities for resale to their
members. PSI's transmission lines and interconnections with these and all other entities are
shown in Figure 8.2.

i
Also shown in Figure 8.1 is.the NIPSCO service area. NIPSCO furnishes energy to about 1,460,000
people, 27% of Indiana's population, living within an area of about 8000 square miles (21,000

,

'

km ), 22% of Indiana's ter.itory. Nonetheless, 8S% of the electrical energy generated by N1PSCO2

is consumed in three heavily industrialized counties, Lake, LaPorte, and Porter, on the southern
shore of Lake Michigan. In fact, industrial ccstomers accounted for 72% of NIPSCO's total energy
load in 1974. Comercial (5%) and domestic (17%) consumption was 22%, and sales to rural co-ops,
municipalities, and other usages amounted to 6%. NIPSCO's transmission lines and interconnections
are shown in Figure 8.3.

i-

8.1.2 Regional Relationships
4

Both PSI and NIPSCO are members of the East Central Area Reliability Agreement (ECAR). ECAR is
: one of the nine regional reliability councils composing the National Electric Reliability Council

that reports annually to the Federal Power Commission (FPC). ECAR is principally concerned withi

planning for reliable transmission of power among its members, and does not establish reserve
requirements.

,

PSI is a member of the Kentucky-Indiana Pool (KIP).* The other members of KIP are Indianapolis'

Power and Light Company (IPL).-Lentucky Utilities Company, and the East Kentucky Power Co-Op. KIP
is principally concerned with coordinating its members' installation of new generating canacity.

, KIP's lead forecasts are made by first collating and then reviewing its members' forecasts. PSIt

is interconnected with eight investor-owned utilities, five municipal systems with generating'

capacity, and one rural electric co-op.

N1PSCO is not a member af any power pool. Its only interconnections are with Comonwealth Edison,
Indiana and Michigan Company (I&M), and PSI. Commonwealth Edison is bound by a contract, which

' expires on 30 June 1979, to supply NIPSCO with enough capacity to maintain its reserve at 15% of;

peak demand. 1&M will provide NIPSCO with 200 MW to 400 MW of capacity until 31 December 1987.
The exact amount of capacity must be specified by NIPSCO no later than four years in advance of
the year in which I&M will provide it. NIPSCO pays for the capacity and pays also for any
electrical . energy it may draw from it.

The boundaries of ECAR, KIP, and the service areas of IPL, PSI, and N!PSCO are indicated in
Figure 8.4.

* KIP was dissolved in early 1976. Nonetheless, PSI plans to remain in communication with each of
its former members and to exchange infomation on the planned installation of new capacity.

8-1
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8.2 PO'.'ER P.EQUIREllEitTS

8.2.1 Energy Consumption

The consurption of electrical energy by the utilities' custorers has increased considerablysince 1960. In Tables 3.1 and 8.2 the energies generated, bought, and sold each year since
1960 are listed together with the percentage change of the given year's sales from that of the
previous year. The data on sales to custocers are displayed graphically in Figures 0.5 and 8.6.
Among other facts, one sees that 13.8 x 109 kih of electrical energy were consuned by PSI's
customers in 1974 whereas 5.1 x 109 kWh had been consumed by them 14 years earlier. NIPSCO's,

custorers increased their consumption from 3.7 = 109 kWh to 11.5 4 109 kWh during the same
period.

Each of the utilities decomposes its total sales in a slightly different manner. The percentage
of the total energy that uas sold to each sector is listed in Tables 8.3 and 8.4. From these
data, it is apparent that each sector has used roughly the sare fraction of its utility's output
since 1960. Both utilities expect this to be the case in the future.

PSI and NIPSCO differ with respect to the size and variety of their industrial customers. PSI's
industrial sector enbraces a variety of types of business. This utility's largest single indus-
trial custoner accounts for 13% of the industrial sector or 4.8% of the total. Half of NIPSCO's
industrial sector, or 36% of the total, is accounted for by four steel companies.

The growth in the domestic consunption of electrical energy has been faster than the growth in
tne number of customers. Tables 0.5 (PSI) and 0.G (NIPSCO) display the number of residential
customers, their average consumption, their average annual bill, and their adjusted average
annual bill. The adjusted average bill represents the average bill in 1974 dollars. It is
apparent that from 1960 to 1973 the average consumption by PSI's domestic customers rose fron
3.0 x 103 kUh to 8.6 x 103 kWh and that NIPSCO's domestic custocers increased their average
annual consunption from 3.5 x 103 kuh to 6.4 x 103 tuh during the same period. In both cases
the percentage rise of custorer consutption was much greater than the percentage rise in the
adjusted bill.

PSI records both its system peak load and its spring and fall minimum daily peaks. Past peaks
and the utilities' expectations for their system peaks are tabulated in Tables 8.7 and 8.0. The
same information is displayed graphically in Figures 0.7 and 3.8.

8.2.2 Applicant's Forecast of Power Requirenents

PSI seeks to build the liarble 11111 Station because of its conviction that population will con-
tinue to grow in its service area and that new coamercial and industrial business will be estab-
11shed. floreover PSI believes that electrical space heating will increasingly displace fossil
fuel heating and that growth in air conditioning will continue. Using the methodology described
in Section 1.1.1.2 of the ER and in PSI's coments on the DES, PSI forecasts that during the i
next 12 years t5e sumner and winter peaks will grow at a compound annual rate of 7;1% and 8.2%, lrespectively, and the system energy req':irement will grow at a compound annual rate of 8.6% !
through 1986. 1

NIPSCO plans to buy part of the capacity of the liarble Hill Station because it wishes to avoid
dependence on renegotiatinc certain contracts for the firm purchase of electricity, which will
expire during a period in which NIPSCO expects an increasing industrial load and population
growth. This uti tity's forecasting methodology is set forth in section 1.1.4 of the ER. NIPSCO
expects a growth rate of 6.6% per year in peak load and 6.0% per year in energy requirements
through 1985.

.

!
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Table 8.1. PSI System Energy Data and Expectations

Purchased Percentage
Energy (Sold) Energy System Eneroy Sold Change in

b bGenerated from(to) Energy to Customers Sales to
Year (GWh) Peersa (GWh) (GWh) (GWh) Customers

1960 5,718 5,718 5,134
( 6.046 6,046 5,453 6.2
' 6,513 6,51 3 5,901 8.2
I 6,951 6,951 6,295 6.7

7,534 7,534 6,8t8 8.8

1965 7,955 251 8,206 7,505 9.6
8.121 908 9,029 0,249 9.9
8.452 1201 9,653 8.821 6.9

10,020 817 10,837 9,896 12.2
11,039 792 11,831 10,839 9.5

1970 11,564 825 12,38c 11,358 4.8
12.425 526 12,r.a l 11,940 5.1
14.051 (229) 13,322 12.682 6.2
14,977 (347) 14,630 13,580 7.1
14,579 492 15,071 13,855 2.0

1975 16,002 (352) 15,652 14,404 4.0
17,937 14.6C
19,458 8.5
21,147 8.7
23,048 9.0

1980 24,362 5.7
26,095 7.1
28,324 8.5
30,678 8.3
33,166 8.1

1985 35,751 7.8
,

38,535 7.8

Sources: Data for the years 1960 through 1975 are from PSI's Annual Reports to its stock-
holders. Expectations for the years 1976 through 1986 are from the ER, Section 1.1.1.2.
a0ther utilities with which PSI interconnects. |

khe difference between System Energy and Energy Sold to Customers was consumed by PSI.
CProjected percentage changes after 1975 were calculated from estimated system energy requirements

(Column 4)
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Table 8.2. NIPSCO System Energy Data and Expectations

Purchased Percentage
Energy f om System Energy Sold Change inEnergy
Peers,b Eneroy .c,d to Customers ,e Sales toa a a dGenerated

Year (GWh) (GWh) (GWh) (GWh) Customers

1960 3232 752 3,984 3,728
3522 753 4,275 4,019 7.8
3593 1103 4,696 4,438 10.4
4158 833 4,991 4,711 6.2
4269 1020 5,289 4,996 6.1

1965 4630 1112 5,742 5,430 8.7
4645 1870 6,515 6,154 13.3
4961 2216 7,177 6,826 10.9
5220 2805 8,025 7,632 11.8
6639 2164 8,803 8,377 9.8

1970 7058 1830 8,888 8,4 37 0.7
6883 2386 9,269 8,772 4.0
7074 3191 10,265 9,745 11.1
7188 4465 11,653 11,070 13.6
7844 4138 12,000 11,454 3.5

1975 12,880
f

13,500 4.8
14,300 5.9
15,200 6.3
16,100 5.9

1980 17,000 5.6
18,000 5.9
19,100 6.1
20,300 6.3
21.500 5.9

1985 22,800 12.3
24,200 6.1

aData through 1974 are fron. NIPSCO's Annual Power System Statement to the Federal Power Comis-
sion, FPC Fom No.12.

b0ther utilities with which NIPSCO interconnects.
cExpectations for the years 1975 through 1986 are from the ER, Section 1.1.3.
dThe staff assumes that the difference between Systen Energy and Eneroy Sold to Customers was
consumed by NIPSCO.

'From NIPSCO's Annual Reports to its stockholders,

ecggcgage charges after 1974 were calculated from estimated system energy require-

|

!
|



8-9

IOO iiiijiis i|is i i
,

jiiiijiiiijiisi|issi ,
- -

- _

_ _

50 - -

- _

40 - -

_ _

30 - -

2
_g _

.=

*
o_ 20

-
-

~ /
>-w -

_

a:
w
z
W

2 10 -
-

: w -
-

| > _
_

- m
>- - e _

m
g _

_

<
-3 5 -

z
z
4 4 -

-

3 + HISTORICAL
-

-

o PROJECTED

2 -
-

1.5 -
-

|iit |e eI ii i e |t i e i|t iei|ie |ie iiei n

1960 1965 1970 1975 1980 1985

Fig. 8.5. PSI Annual System Enerny Requirement

Note: PSI's annual sales are less than its energy requirement because of
transmission losses and the company's use of its own energy. The
historical values were reported by PSI in its annual reports and the
projected values are PSI's expectations as they appear in Table 1.1-1
of the ER. The straight lines that appear on the graph were drawn by
the staff primarily to guide the eye. The staff attaches no pre-
dictive value to them. On the average, the years 1960-1963 were
characterized by 6.7% annual growth, 1963-1969 by 9.3%, and 1969-
1974 by 5.0%. PSI expects to need 3.6 x 109 kWh in 1985, which could
be reached by an average annual growth beginning from 1974 of 8.2%.
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Fig. 8.6. NIPSCO Annual System Energy Requirement

Note: N!PSCO's annual sales are less than its enerny requirement because of
transmission losses and the company's use of its own energy. The
historical values were reported by NIPSCO in Table 1.1-2 of the ER
and the projected values, which are NIPSCO's expectations, were
reported in the same table. The straioht lines that appear on the
graph were drawn by the staff primarily to quide the eye. The staff
attaches no predictive value to them. On the averace, the years

i1960-1965 were characterized by 9.6% annual growth, 1965-1969 by |

11.3%, 1969-1971 by 2.6%, and 1971-1974 by 9.0%. NIPSCO expects to I

need 2.3 x 109 kWh in 1985, which could be reached by an average
annual growth beginning from 1974 of 6%.
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Table 8.3. Percentage of PSI Total Energy Consumed by Sector

Year Domestic Comercial Industrial REMCa Municip21s Other

1960 25.2 15.6 37.4 14.9 5.9 1.0
25.1 15.5 37.0 14.9 6.0 1.5
24.5 15.4 37.2 15.0 6.1 1.8
24.2 15.7 37.5 15.0 6.1 1.5
24.0 16.0 38.8 14.7 5.7 0.8

1965 23.9 16.3 38.R 14.5 5.4 1.1
24.1 16.7 38.3 14.7 5.3 0.9
24.5 17.1 37.4 15.0 5.3 0.7
24.4 17.2 37.6 14.9 5.0 0.9
24.5 17.3 37.2 15.1 5.1 0.8

1970 25.4 18.1 35.9 14.3 5.6 0.7
25.9 18.7 35.9 12.9 5.9 0.7
26.2 19.2 37.0 10.7 6.2 0.7
26.7 19.5 37.8 8.8 6.6 0.6
26.3 18.8 35.9 11.2 7.1 0.6

1975 28.2 20.3 31.9 11.0 8.0 0.6

From PSI's Annual Reports to its stockholders.

a Rural Electric Membership Corporations.

Table 8.4. Percentage of NIPSCO Total Energy Consumed by Sector

Street Sales for
Year Domestic Comercial Industrial Lighting Resale Other

1960 21.8 8.4 61.5 1.2 6.0 1.1
21.7 8.2 62.1 1.2 5.9 1.3
20.7 8.0 63.5 1.2 5.3 1.2
20.7 7.7 64.0 1.7 5.3 1.1
19.5 8.2 64.7 12 5.4 1.1

1965 19.0 7.8 65.8 1.1 5.4 1.0
18.2 7.3 67.6 1.0 5.2 0.8 1

17.5 6.8 68.9 0.9 5.1 0.7 '

17.3 6.4 69.5 0.8 5.1 0.8
17.0 6.3 70.3 0.8 C.0 0.6

1970 18.4 6.6 68.2 0.8 5.4 0.6
19.0 6.6 67.5 0.8 5.6 0.5
18.2 6.0 68.9 0.7 5.7 0.5
17.1 5.4 71.2 0.7 5.2 0.5
16.7 4.8 71.9 0.7 5.4 0.5

From NIPSCO's Annual Reports to its stockholders.
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Table 8.5. PSI Domestic Customers

Number Energy Average Adjusted Average
of Customers per Customer Annual Bill Annual Bill

Year (thousands) (kWh) (dollars ) (1974 dollars)

1960 329.0 3936 105.03 177.37
332.2 4121 121.98 200,78
335.2 4314 128.34 208.97
339.9 4480 131.75 212.00
345.8 4745 134.40 213.30

1965 352.5 5076 138.79 216.58
360.4 5520 146.08 221.70
366.5 5892 152.29 224.62
375.9 6420 160.84 227.74
384.5 6907 168.29 226.12

1970 390.2 7395 176.00 223.24
397.5 7774 182.20 221.43
406.6 8173 199.69 235.33
415.8 8736 217.17 240.88
423.7 8631 22' 78 221.78

1975 429.2 9479 258.83 279.44

Source: P51's Annual Reports to Stockholders.

Table 8.6. N1PSCO 00mestic Customers

Number Energy Annual Adjusted Annual
of Customers per Customer Average Bill Average Bill

Year (thousands) (kWh) (dollars) (1974 dollars)

1960 234.2 3481 96.81 160.93
240.8 3574 98.41 161.99
244.0 3775 102.93 167.60
247.4 3936 106.61 171.55
251.2 3881 104.91 166.49

1965 255.2 4052 108.43 169.21
262.0 4282 111.60 169.38
266.'2 4490 115.49 170.33
269.9 4884 123.47 174.83
274.6 5196 129.82 174.43

1970 278.4 5582 137.63 174.58
283.1 5878 143.50 174.40
289.3 6137 165.18 194.66
295.0 6402 178.13 197.57
298.9 6408 198.80 198.80

Source: NIPSCO's Annual Reports to Stockholders

| l
1
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Table 8.7. PSI Peak Loadt

Firm Sales
Peak Load Spring Base Fall Base (Purchases)

Year (HW) Load (MW) Load (MW) (MW)

1965 1431a 1037 1102 (66)
1565 1131 1179
1671a 1220 1288 (145)
1933 1315 1372 10
2083 1430 1489 40

a
1970 2173 1540 1610 (120)

2372 1608 1689 38
2514 1706 1830 (79)
274 0 1834 1918 (2)
;E66 1881 1923 31

1975 2873 1901 2018 71
b3150 2013 98

3405b 125
3675b 146
3960b 170

1980 4260b
4570b
4895b
5260b

b5690 c

1%5 6155b
6635 ,db

Source: ER, Suppl. 4 Table 1.1-1 ER, Table 1.2-3: PSI
aWinter peak.
bp3y.s expectation,
c1984-1985 winter peak.
d1985-1986 winter peak.

.
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Table 8.8. NIPSCO Peak Load

Peak Load FirTn Purchases
Year (MW) (VM)

1965 901a 290
a

1031 384
a1140

1263
1402

1970 1444 400
1524 400
1650 600
1787 690
1872 690

1975 1884 690
b2120 690
D2250 490>

b2385 490
D2525 40')

b C1980 2680 200
b c2840 200
b c3010 200
D c3190 200
D C3380 200

b c1985 3580 400

Source: ER, P 1.1-51
auinter peak,
bil!PSCO's expectation.
CThese numbers represent NIPSCO's current estimates. The bind-

ing decision concerning what capacity (between 200 MU and
400 flW) will be purchased from Indiana & flichigan Co. must
be made four years in advance.

>
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Fig. 8.7. PSI Capacity and Peak Demand

Note: The uppermost solid line represents PSI's past capacity and
expectations for the future. The dotted line was obtained by sub-
tracting the capacity (735 MWe per unit) of the Marble Hill Plant.
The DMnts represent PSI's past peak demands and its expectations
for future . ,4k dmnds. A line has been drawn through PSI's
expectations and for the sake of comparison another line has been
drawn below it. This second line represents the staff's opinion of
the most probable growth in PSI's peak demand.
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tracting the capacity (645 MWe) of the Bailly Plant (whose existence
is in doubt) and adding 200 MWe (to bring NIPSCO's purchase of capac-

! ity from I&M to its maximum) for the years 1980-1984 to NIPSCO's
| present expectation for future capacity. The points represent NIPSCO's

past peak demands and its expectations for future peak demands. A
| line has been drawn through NIPSCO's expectations and for the sake of
! comparison another line has been drawn below it. This second line

would represent NIPSCO's future peaks if they grow at 6*. each year
beginning from 1975.
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8.2.3 Staff's Forecast of Power Requirements

8.2.3.1 Overview of the Staff's Forecast

In deriving a forecast of the need for the capacity of the Marble Hill Station, the staff has
considered various forecasts of growth in national demand for electricity and in business activity,
and adjusted them to reflect the differences between national and regional variables significant
to the determination of the growth rate in the demand for electricity in the PSI and NIPSCO
service areas. Considerable weight has been given t3 the forecast of national demand for
electrical capacity prepared by the U.S. Federal Energy Administration (FEA) and the forecasts
of regior.al growth in population and economic activity prepared by the U.S. Department of
Comerce and the U.S. Department of Agriculture (0BERS).

The FEA's forecast appears in the publication "1976, National Energy Outlook" which is the latest
published result of Project Independence Evaluation System, the FEA's comprehensive energy model.2
This report considers how the future demand for electricity would vary under several sets of I

assumptions regarding fuel supply, conservation, etc. The greatest rate of growth, 6.4%, in the .

Iconsumption of electrical energy is projected to occur if the Lation implements a vigorous program
Ito increase the end use of electricity in place of oil and gas. The least rate of growth, 4.9%.

is projected to occur if the nation adopts a full set of conservation policies. If the U.S.
energy policy continues as in the recent past and if the price of imported oil remains at $13/ bbl,
then a growth rate of 5.4% in the consumption of electrical energy results from this " business-as-
usual," or " reference" scenario. This is nearly the same as 5.6%, the average of eight other
national forecasts.2

.

The 1972 OBERS projections, Series E,3 provide a point of departure from which to begin a femcast
of long-run economic conditions in the service area. These projections are widely used in regional
aconomic planning. A difficulty with using the OBERS projections is that they are made for an
area including Marion County which contains the city of Indianapolis but which is not part of
PSI's service area. In order to exclude Indianapolis, when using OBERS, one must also exclude
the rest of the Indianapolis SMSA which, however, is included in PSI's service area.

The staff also considered two independent county by county population projections. One was
prepared by the Water Plan Section of the Indiana State Department of Natural Resources and was
published in June,1974.'' The other projection has just been completed by the Division of
Research of the Schnol of Business of Indiana University for the Indiana State Board of Health.s

Starting with the national and regional projections of population and business activity and the
national projections of electricity demand, an initial projection was made of regional electricity
demand. This initial estiamte was then further considered in terms of the effects of factors such
as the price and supply of competing fuels and the impact of energy conservation.

8.2.3.2 -Staff Forecast of Energy and Peak Load

Tables 8.9. 8.10, 8.11, and 8.12 show the OBERS Projections for the nation and for most of PSI's
service area. Population, total personal income, total earnings and a breakdown of earnings by
broad type of. business are displayed. In all categories the projected rates of growth during
1971-1980 are less than those of 1962-1969 and the projected rates of growth during 1980-1985
are less than those projected for 1971-1980. The staff believes that the long-run growth in
consumption, peak load and base load will be determined by the long-run economic growth of the
service area. OBERS projects a regional growth of roughly 4% both in personal income and industry
earnings for the period 1975-1985. This rate is equivalent to the national growth rate for the
same period. The projected growth of population in the service area (Table 8.13) is 1.1% per
year as compared with 0.98% per year for the nation (Table 8.9). The staff's initial estimate,

therefore, is that the regional growth rate in demand for electricity will be close to, and
perhaps slightly higher than, that of the nation, which is projected to be between 4.9% and 6.4%
for the period 1975-1985.

In the following, the staff considers the effects of a number of factors on the demand for
electricity in PSI's several customer categories. Table 8.14 was compiled for PSI's industrial
sector. The adjusted bills listed in this table were derived from the Wholesale Price Index.
PSI's industrial sector embraces a variety of businesses with a variety of concerns. No single
customer accounted for more than 13% of PSI's industrial output (4.8% of its total output) in
1974.

1
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Table 8.9. Observed and Projected (OBERS) Population and Percentaqe Average Annual Growth
in Selected Economic Parameters for the United States of America

1962-1969 1971-1980 1980-1985
Population ~ IB6 106-201x106 206n106-224=106 224=106-235*106
Total personal income 5.4% 4.3% 3.6%

Total earnings 5.2% 4.3% 3.5%
Manufacturing 4.9% 4.0% 2.9%
Wholesale and retail trade 4.4% 3.8% 3.0%
Services 6.5% 6.1% 2.3%

From OBERS Projections.

' *

The staff has used the 1972 OBERS Projections. Series E, in the preparation of this report..

These projections are based on the 1972 Series "E" projection of the national population by the
Bureau of the Census and were prepared by the U. S. Department of Commerce, Social and Economi;
Statistics Administration, Bureau of Economic Aralysis, Regional Economic Analysis Division t'
the U. S. Department of Agriculature, Economic Research Service, National Resources Economics
Division.for the U. S. kater Resources Council, 2120 L Street N. W., Washington, D 20037"

Table 8.10. Observed and Projected (OBERS) Pcpulation and Percentage Average Annual Growth
in Selected Economic Parameters for BEA Economic Area 059a

1962-1969 1971-1980 1980-1985
Population 229,708-248,633 252,600-260,800 260,800-267,700
Total personal income 5.4% 3.7% 3.2%

Total earnir.gs 5.0% 3.6% 3.2%
Manufacturing 5.8% 4.4% 3.2%
Wholesale and retail trade 3.6% 3.4% 2.8%
Services 6.1% 5.7% 4.5%

From OBERS Projections based on Series "E" Projected National Population Bureau.
a
This economic area is centered near West Lafayette, IN. It contains eight count'es and isentirely within the service area of PSI.

i
I

I
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Table 8.11. Observed and Projected (OBERS) Population and Percentage Average Annual Growth
in Selected Economic Parameters for BEA Economic Area 060a

1962-1969 1971-1980 1980-1985

Population 1,416,365-1,589,681 1,625.800-1,828,400 1,828,400-1,944,400

Total personal income C.6% 4.6% 3.9%

Total earnings 5.7% 4.6% 3.7%

Manufacturing 5.6% 4.4% 3.3%

Wholesale and retati trade 4.9% 4.2% 3.2%

Services 6.7% 6.6% 5.0%

From 08ERS Projections.
aThis economic area is centered about Indianapolis and contains 22 counties. The only p-*t of
this economic area that is not in the PSI service area is the City of Indianapolis. Co.. pare
with Table 8.10.

Table 8.12. Observed and Projected (OBERS) Population and Percentage Average Annual Growth
in Selected Economic Parameters for the Portion of BEA Economic Area 060

not in Metropolitan Indianapolisa

1962-1969 1971-1980 1980-1985

Population 447,274-497,147 507,500-581,200 581,200-619,600

Total personal income 6.1% 5.0% 4.0%

Total earnings 6.0% 4.9% 3.9%

Manufacturing b 5.3% 3.8%

Wholesale and retail trade 5.0% 4.4% 3.2%

Services 7.2% 6.5% 4.9%

From OBERS Projections (Vol. 6),

k This economic area is entirely within the PSI service area.a

bThis number lies somewhere between 1.7% and 7.5%. It is uncertain because of BEA's uncertainty
in the correct partition of 1962 manufacturers' earnings between metropolitan Indianapolis and ;

the rest of BEA Economic Area 060.

!
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57CountiesinwhichPSISellsElectricity$*b
Table 8.13. Projected Total Population o

Projected by Division of
Projected by Indiana Dept. Research
of Natural Resources. School of Busiress

c dState Water Plan Section Indiana University

1970 1,916,874

1975 1,988,917

1980 2.123,400 2,120,535

1985 2.243,504

1990 2,358,300 2,365,678

*This tally includes Benton, Fulton, Tippecanoe and Warren Counties each of which is served in part
by NIPSCO. The tally also includes Huntington County which is also served by I&M. The tally also
excludes Dubois, Gibson and Pike Counties which are also served by I&M. The tally excludes Dubc:s,
Gibson and Pike Counties which are also served by Southern Indiana Gas and Electric Co.

bREHCs including many powered by Hoosier Energy also serve in these counties.

CThis projection appears in " Indiana Population by County, 1900-1970 Actual, 1980-2000 Projected".
Research Dept., Indiana State Chamber of Commerce, Board of Trade Building, Indianapolis, Indiana
(June,1974).

dThis projection appears in " Indiana County Population Projections 1975-2000", Indiana State Board
of Health,1330 W. Michigan Ave., Indianapolis, Indiana (1976).

Table 8.14. PSI Industrial Customers

Adjusted Average
Number of Energy per Average Annual Annual Bill

Year Customers Customer (MWh) Bill (dollars) (1974 dollars)

1960 2312 830 11,019 18.524
2299 879 11,515 19,430
2256 973 12.421 20,900
2220 1063 13.293 22,431
2325 1142 13,969 23,527

1965 2330 1251 14,810 24,447
2355 1342 15,369 24,561
2363 1396 16.156 25,767
2370 1568 17,723 27,588
2339 1680 18,875 28,268

1970 2413 1691 19,250 27.816
2424 1767 20,353 28,501
2440 1923 24,131 32,329
2437 2108 27,571 32,716 l
2438 2045 28,782 28,782 |

1975 2451 1878 31,463 34,080

Source: PST's Annual Report to stockholders.
I
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Although industrial consumption of electricity will be influenced by its price, the principal
determinant of the long-term consumption of electricity will be the level of business activity or
the volume of industrial output, which will be closely related to the projections of earnings and
income given in Tables 8.10, 8.11 and 8.12.

A significant further effect on the industrial consumption of electricity is expected, most ice-
diately for new industrial customers, from the substitution of electricity for natural gas and
petroleum, which are getting scarce and more expensive. . At present, the Indiana Gas Co., Inc. is
not accepting new customers. The extent of the potential increase in industrial demand can be
inferred from the fact that in 1972, in terms of energy equivalents, about four times more gas
than electricity was consumed by industry. However, some of the energy of gas combustion is
lost through the smokestack, so that about 50% less electrical energy is required to accomplish
heating tasks. As oil and natural gas become less available for industrial use, they must be
replaced with coal, coal derivatives, or electricity. On this account, the staff expects an
appreciable increase in industrial electrical demand over that anticipated from the level of
business activity.

Residential demand for electricity is also expected to increase as the expected shorter supplies
and higher prices of oil and natural gas will tend to increase the use of electricity for resi-
dential heating.

In 197410.6% of PSI's domestic customers used electricity for space heating in 1974 and these
customers consumed 21.4% of the energy sold to the domestic sector (ER, p. 1.1-4). Together with
the total number of domestic customers and domestic sales (Table 8.5), the figures imply that the
average electric space heating customer consumed 17.43 MWh curing 1974 while the average non-
electric space heating custonrr "nsumed 7.589 MWh.* If 4,000 present customers retrofit their
dwellings with resistive electrical space heating each year (about 3,700 did so in 1974) and if
each new customer uses resistive electrical space heating (18.15 MWh per year) and if the number
of customers grows as the staff projects {see Projection B Table 8.15), then PSI's domesticenergy load over that in 1975 (4,068 x 10 MWh) will be 1,004 x 103 MWh in 1980, 2,026 x 103 MWh
in 1985, and 3,103 x 103 MWh in 1990. It should be re-emphasized that this estimate is based on
the assumption that all new customers will heat their homes electrically. These increments could
be achieved by annual rates of compound growth of 4.18% from now until 1980, 3.52% from 1980 until
1985 and 3.14% from 1985 until 1990. It is plausible to believe that the Rural Electric Member-
ship Corporations and municipals, that PSI supplies, carry a load that is predominantly residen-
tial and thus that this load will grow at the same rate as PSI's domestic load. For the sake of
comparison, the staff has also calculated the expected increments in PSI's domestic consumption
using the applicant's estimate that customers who use electrical space heating will on the aterage
consume 21.314 MWh per year. The increments are 1,205 x 103 MWh in 1980, 2,432 x 103 MWh in
1985, and 3,723 x 103 MWh, in 1990.

The added inad due to domestic space heating above may be estimated by multiplying the number of
customers teating electrically by the heating energy used per customer per year. For 1980, this
would br (4,000 x 5 years + 43,679) x 10.56, or 672,000 MW hrs per year (see Table 8.15. Projec-
tion B). If it is assumed that electrical heating is actually used during one-third of each day
during the cold half of the year, the " average" extra capacity needed would be 674,000 x 6 4 8760
hrs / year, or 460 MW. Similarly, average extra capacities needed for 1985 and 1990 would be 930 MW
and 14 F MW, respectively.

An estimate vi peak extra winter capacity needed for added customers heating their homes electri-
cally may be made by assuming each added customer would require 16.5 kW to maintain a 70*F differ-
ence between inside and outside temperatures on a severe winter day.6 Thus, in 1980, the 63,679
added customers using 16.5 kW each would result in an extra needed winter capacity of 1050 MW.
This value would increase in 1985 to 2120 MW above the 1975 value.

These estimates should be regarded as no more than approximate because the staff has assumed there |

will be no significant improvement in the insulation of the homes of new customers and becavse we ,

have assumed all new customers will opt for electrical spa w heating. '

*It must be noted however that 1974 was milder (5247 heating degree days - in Indianapolis)
then the average of the past eleven years (5633 heating degree days in Indianapolis). The
staff has therefore used 5633/5247 (17.43 - 7.589) MWh/yr = 10.56 MWh/yr as the difference
between the consumption of a domestic customer who uses electricity for space heating and
one who does not.
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Table 8.15. Staff Projection of Number of
PSI's Domestic Customers

Year Projection A Projection B

1975 429,200* 429,200*

1980 473,518 472.879

1985 517,553

1990 563,465 565,228

aActual

Method of Projection - The staff assumed that in 1975 there were 3.1 persons per household in the
counties served by PSI. PSI furnished domestic service to 66.9% of the population in its service
area. Host of the remaining domestic customers are served by REHC's. The staff assumes this will
continue to be the case. The staff further assumes that in 1980 there will be 3.0 persons per
household, 2.9 persons per hcasehold in 1985, and 2.8 persons per household in 1990. Projection A
takes its population estimate from the State Water Plan estimate and Projection B takes its popula-
tion estimate from the School of Business of I.U. Both estimates appear in Table 8.13.

A special factor influencing st.ner demand is the increasing use of air conditioning. This,
combined with the basic factors of increasing population, business activity and per capita use of
electrical power, leads the staff to forecast a growth in the summer peak of approximately 6%.
The results of this are shown in Table 8.16. Also tabulated for the sake of comparison are rates
which the staff regards as implausibly low and high.

Table 8.16. PSI Summer Peak Growth

Rate of Growth

Year 4% 6% 8%

1975 2873 2873 2873
2988 3045 3103
3107 3228 3351
3232 3422 3619
3361 3627 3909

1980 3495 3845 4222
3635 4076 4559
3781 4320 4924
3932 4579 5318
4089 4854 5743

1985 4253 5145 6202

The staff has not attempted as detailed an analysis for NIPSCO as it has for PSI for three rea-
sons. First NIPSCO wishes to purchase only 20% of the capacity of Harble Hill Station. Second,
the regions for which OBERS projects are not small enough to let us distinguish NIPSCO's service
area from its environs. Third. NIPSCO sells approximately 36% of its energy to four steel com-
panies. Foreover, in 1972, about a quarter of the electrical energy consumed in the iron and
steel industry was generated by that industry and not purchased from utilities. Clearly, the
future of the steel business and the undisclosed plans of these companies with respect to their
SNn generation, vis-a-vis purchases from !!!PSCO, are the most important factors in anticipating
6.ie growth in NIPSCO's sales. In the past, NIPSCO's peak has grown at 6% per year. The staff
believes it is reasonable to assune this will continue. NIPSCO's large industrial customers try

|
1
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to avoid consumption during hours of peak system demand in order to take adgantage of NIPSCO's
peak-shaving rates. The result is a high system load factor and an indepencence of the system
peak from the vagaries of the steel business that is greater than might be expected.

*

The staff has examined some of the major elements of demand in the PSI-N!PSCO service area. These
considerations have led to a staff estimate of compound growth rates of about 6% per year in j

,

energy requirement and in peak load. This corresponds to a requirement in 1984 of 4854 MW of <

peak capacity and of 26,400 GWh in system energy load. These growth rates indicate the need for
the capacity of Unit 1 of the Marble Hill Station by 1984 in order for PSI to maintain a reserve
margin of 17% (see later discussion). The staff's estimate of needed rate of growth of capacity
is consistent with its expectation that PS!'s growth rate will be comparable with that of the.

nation, estimated by the FEA to range from 4.9 to 6.4% per year.t

Some of the uncertaintics in the factors affecting future demand have been discussed in this
section, and further uncertainties will be discussed in the following section on the conservation
of energy. In view of these uncertainties, the staff believes that a range of growth rates from
5.0 to 6.5% per year is reasonable to use in projecting electrical demand. The staff generally
agrees with PSI that peak load' requirements will grow faster than energy requirements and winter
peak will grow faster than summer peak. All growth rates however, are expected to fal' within
the stated range.

8.2.4 Conservation of Energy

Recent energy shortages have focused the nation's attention on the importance of energy conserva-
tion, as well as on measures to increase the supply of alternative energy sources. The needs to
conserve energy and to promote substitution of other energy sources for oil'and gas have been
reconinended by the Report to the President on the Nation's Ener Future as major needs in regain-
ing national energy self-sufficiency in the future.' In the o owing sections, the staff con-
siders conservation of energy as related to the need for the electricity to be produced by the
Marble Hill Station.

8.2.4.1 Recent Experience

Implementation of energy conservation measures by households, business, and government has already
contributed to the lack of growth in the consumption of electricity nationally since the third
quarter of 1973. Consumption of electricity, in the PSI and NIPSCO service areas, has been less

t than the forecasted consumption by an average of 6.2% (PSI) and 3.1% (NIPSCO) during the period
) October 1973 to March 1975. Monthly peak load demand has deviated from forecast by an average of

+0.1% (PSI) and -3.6% (NIPSCO) during the same period. The interpretation of the significance of<

i such limited data on energy-conservation impacts on the forecasted need for power in the utilities'
' general service areas over.the next six to ten years is highly uncertain. Much will depend, of

course, on future decisions of consumers and governmental agencies in responding to the energy
emergency and on potential developments in energy supply and demand factors that might ease the
energy shortage or cause it to worsen. However, as time progresses historical infomation of
.these kinds and the actual data on power-demand impacts in the utilities' general service areas
will provide a more reliable basis for demand projections.

8.2.4.2 Promotional Advertisement and Conservation Information See' es

In the past, PSI and NIPSCO have attempted. through advertising, to accelerate the damand for
electricity in their service areas. Generally, the major thrust of advertising was to promote
demand during off-peak periods, thereby using lower-cost baseload capacity in place of expensive
peaking capacity. For example, water heating by electricity has been promoted to make profitable
use of what would otherwise be idle generators at off-peak times.

The utilities teminated promotional advertising in October 1973 (ER, pp. 9.1-3a and 9.1-9a, and
Supp. -1, pp.- 6-7) and, by direct mail and mass media advertising, disseminated information
designed to promote efficient residential usage of electricity. On the other hand, promotional

. advertising by purveyors of electrical appliances and equipment has not been eliminated. For
example. throughout the U..S. $4,073,000 was spent on the newspaper advertisement of air condi-

'tioners during 1974.8*

The staff. considers that there is no conclusive evidence as to the degree to which the net effect
of,these programs will impact the projected demand.

1
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8.2.4.3 Change in Utility Rate Structure

The Federal Power Commission regulates the rates for interstate wholesale electric energy,9
and the Public Service Comission of Indiana regulates the rates utilities charge the ultimate
consume = in the utilities' service areas.

' Historically, utility rate structures were designed to encourage consumption of electricity by
using declining block rates, which reflected the declining average cost of furnishing additional
kilowatt-hours of electrical energy to each customer. Until recently the economic logic for
declining block rates was never seriously disputed. Today, however, under conditions of increas-
ingly scarce fuel resources, declining block rates tend to encourage greater use of electricity
by individual consumers and also to encourage individual consumers to use more electricity
instead of other energy resources.

The most commonly mentioned substitutes for declining ble.k rates to dampen demand for electric-
ity are peak-load pricing, flat rates, and increasing block rates.

Statistics such as those in Section 8.2.1 indicate that across the United States, even though
the price of electricity has increased during the last few years, the demand is still increas-
ing. The question that statistics such as these do not answer is: at what point will the costs
of residential and comercial electricity cause the consumer to significantly decrease his
demand? It is obvious that, with sufficient economic incentive, total demand, or at least its
rate of growth, could be reduced.

'

In addition to price, the demand for electricity is influenced by other factors such as:
(1) changer in the regional and national economy; (2) the substitution of electricity for scarce
fuels; (3) growth in population and households; (4) technological change affecting Nostitute
sources of energy, efficiency in the use of energy resources, and the development of new uses
for electrical energy; and (5) marke; forces affecting the demand for consumer investment in durable
goods that require electricity to operate. In the face of such a complexity of causal forces it
is exceedingly difficult to factor out the extent to which price changes alone would affect the
demaad for electricity in the utilities' service areas. This uncertainty exists in analyzing
historical data and is even greater in forecasting future developnents because of the perturbations
of outlook fostered by the energy exigency and decisions yet to be made by consumers, industry,

" and government agencies in relation to reducing demand for scarce fuels or developing additional
reserves or new sources of energy to substitute for scarce fuels..

8.2.4.4 LoaJ Shedding, Load Staggering, and Interruptible Load Contracts to Reduce Peak
Demand

Load shedding is an emergency measure taken to prevent system collapse when demand placed upon
the system is greater than its capacity. This measure is usually not taken until all others are
exhausted. The Federal Tower Comission's report on the major load shedding that occurred
during the Northeast Power Failure af 9 and 10 November 1965 indicates that reliability of
service of electrical distribution systeos should be given more emphasis, even at the expense of

- additional costs.10 This report identified several areas that were strongly affected by loss of
power, such as elevators, traffic lights, subway lighting, prisons, and comunication facilities.
It is because of such serious impacts that load shedding is used only as a temporary method to
overcome a shortage of generating capacity during an emergency.

Load staggering has also been suggested as a possible conservation measure. Basically this
alternative involves shifting the work hours of industrial or commercial firms to avoid diurnal

,

or weekday peaks. 1;owever, the staff considers the interference with custorier and worker prefer-
ences as well as with productivity to be of such significant impact that these proposals are of'

questionable feasibility.

For interruptible load contracts to be efficacious, the load reduction must be large enough to
be effective in system-stability planning. Thus, this type of contract if primarily associatedi

with industrial customers. At the present time none of PSI's or NIPSCO's industrial customers
, inder an interruptible service contract. The acceptability of interruptible load contracts

,adustrial customers depends upon balancing potential economic losses resulting from
unannounced interruptions against savings resulting from the reduced price of electricity.
Should the frequency or duration of interruptions increase as a result of insufficient installed
capacity, the customer will convert to a normal industrial load contract. Even if the utilities
had 1200 MWe of interruptible load, it is doubtful that their customers would continue this
contractual relationship if faced with frequent and long perios with no electrical service.

| 4
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|
None of the above measures can be considered as a viable alternative for required additional |

'capacity and they do little to solve the energy shortage.

8.2.4.5 Factors Affecting the Efficient Utilization of Electrical Energy

During the past two years, much of industry, the Federal Government, and many State and local
governments have made the promotion of energy conservation a priority program. The Department of
Comerce has developed a department-wide effort to: (1) encourage bustress firms to conserve
energy in the operation of their processes and buildings (2) encourage the manufacture and
marketing of products more efficient in their use of energy, and (3) encourage businessmen to
disseminate information on energy conservation. The National Bureau of Standarc's has been given
a leading role in promoting the development and implementation of energy-saving standards.
Programs include: voluntary labeling of household appliances; research, development, and educa-
tion relative to energy conservation in building; efficient use of energy in industrial processes;
and improved energy efficiency in space heating and cooling. Although considerable efficiencies
in electricity usage have already been gained, and further efficiencies are likely to be realized,
any present estimates of the magnitude of electricity savings to be realized over time must be
treated as tentative and subject to continual reassessmer,t.

The need for generating capacity is based on annual peak load demand and not on the volume of
consumption over the year. Any conservation measures that reduce baseload but not peak demand
will have little or no impact on the need for capacity. PSI's most recent forecasts for total
sales and annual peak load demand indicate that total sales are expected to grow at more than 8%
while peak demand is expected to grow at 8% annually. The growth in peak demand will continue to
be strongly influenced by installation of air conditioning in an increasing percentage of resi-
dences and comercial and industrial buildings. Service area projections by PSI indicate that
air-conditioning load will grow from 642 IN (fall 1974) to 960 MW (1979).

Considerable efficiency can be achieved in space conditioning by improved insulation as well as by
using equipment that transfers or stores heat. For example, the seven-story Federal Office
Building to be built in 71anchester, Nh, illustrates the potential for energy conservation in
future commercial buildings using existing technology.ll For this particular building, energy
saviras are anticipated to be a minimum of 20% to 25% over a conventionally designed building in
the sane location. Heat savings alone are expected to be 44% because of better-insulated walls,
less window area, use of efficient heating and heat-storage equipment, and the use of solar
collectors on the roof.

In 1971, the FHA established new insulation standards intended to reduce average residential
heating losses by one-third, atudies have shown that it is possible to realize even greater
reductions in heat loss through improved insulatian at costs that are economical over a period of
years.12 Improved insulation is advantageous not cnly in winter but also reduces the air-
conditioning burden in the sumer.

Lighting, which has accounted for about 24% of all electricity sold nationally, is another area
where savings are being realized. Many experts believe recomended lighting levels in typical
commercial buildings have been excessive, and it has been estimated that adequate illumination
in commercial buildings can be achieved at 50% of current levels of power use through various
design and operational changes.13 Another study indicated that in 1970, if all households htd
changed to fluorescent from incandescent ligeting, the residential use of electricity for light-
ing would have been reduced about 75% and total electrical sales would have been reduced about
2.5%.14 However, because the majority of residential lighting occurs in off-peak hours, the
reduction of peak demand would have been less than 11.

The potential for greater energy efficiency in household appliances is well recognized. The
National Bureau of Standards is working with an Industrial Task Force from the Association of Home
Appliance Manufacturers on a voluntary labeling program that :cald provide consumers with energy
constaption and efficiency values for each appliance and educcte them as to how to use this infor-

I mation. Room air conditioners are the first to be labeled. The next categories of bousehold
appliances to be labeled are refrigerators, refrigerator / freezers, and hot-water heaters.

The importance of energy-efficiency labeling of appliances is that it will allow the consumer to
select the most energy-efficient appliance. A recent study has estimated that an improvement in
average efficiency of 60% could save electric utilities almost 60,000 MW in 1980.15 Air condi-
tioners that are more energy-efficient require a combinaW. of increased heat-exchanger size
and higher efficiency compressors resulting in higher i eitial cost. The consumer must be con.
vinced that in the long run it is profitable for him to purchase the more expensive machine.
Today, however, there is a high degree of uncertainty in predicting to what extent consumers
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will actually purchase these more expensive appliances; selection of central air conditioning by
developers and many homeowners has historically been based on minimizing front end costs, con-
sistent with meeting local building codes.

Considerable opportunity for electricity conservation exists in industry in addition to lighting
and air-conditioning efficiency already mentioned. Electric motors should be turned off when not
in use and motors should be carefully sized according to the work they are to perform. Small
savings can be realired by deenergizing transformers whenever possible. Fuel requirements for
vacuum furrices can be reduced by 75% if local direct-combustion low-quality heat is employed
rather than high-quality electrical-resistance heating.16 On the other hand, the National Insti-
tute of Occupational Safety and Health has recommended heat-stress standards to the Occupational
Safety and Health Administration which, if adopted, would require a significant number of employers
to air condition their plants.17 This possible requirement makes any significant reduction in the
future peak demand for electricity from energy-conservation measures in industrial installations
highly uncertain at this time.

8.2.4.6 Consumer Substitution of Electricity for Scarce Fuels

While conservation measures are rather quickly adopted in a " crisis" situation, the consumer's
substitution of electrical energy for fuels such as oil or gas takes several years to result in a
substantial uoward impact on the need for power. The staff expects that substitution of elec-
tricity for scarce energy sources will likely accelerate in the PSI and NIPSCO service areas
because of the uncertainty of oil and gas supplies and the outlook for higher prices relative to
the price of electricity produced from coal-fired or nuclear plants. For instance, in the PSI
service area,-10.6% of the customers heated their dwellings electrically ir.1974 while 21% are
expected to do so in 1980. The advent of electric automobiles or other new uses of electricity
cannot be discounted, but are not now quantified in projecting need for power because of their
high degree of uncertainty. It is the staff's evaluation that substitution effects will to some
degree offset savings from energy-conservation techniques.

8.2.4.7 Conclusion of Energy Conservatinn

In the preceding subsections, the staff has considered the potential reduction of demand for total
energy and for peak power by a number of conservation techniques such as terminating promotional
advertising, changes in rate structure, load management techniques, and increasing efficiency of
utilization. The effect of substitution of electricity for scarce fuels was also considered.
The staff believes the net effect will be small. In any case, the FEA projections upon which
the staff's forecast of draand was based included these considerations of cunservation and
substitution.

8.3 POWER SUPPLY

8.3.1 System Capability, Reserve and Base Load Requirements

The reserve requirements of individual power systems and power pools are commonly based on one of
the three following standards: (1) a percentage of peak load, (2) the ability to withstani the
outage or simultaneous outage of its largest or two largest generating stations, (3) an assessment
of the probability of an outage which would force load shedding. Implementation of the third
standard is the most complex because it requires an extensive actuarial and engineering effort to
calculate the probability needed. These probabilities are themselves an insufficient basis for a
decisior, on whether to seek a reliability compatible with an outage every five years, every ten
years or some other level. For this reason, the first and second criteria have been widely used
by utilitiu in the past. At present, industry-wide discussions are taking place and uncertainty
exists as to the most efficacious and cost-effective way to set future reliability standards. The
staff believes that the proposed minimum installed reserve goals of 17% for PSI and 20% for NIPSCO
are reasonable by current industry standards.

At present, PSI generates almost all of its electrical energy by burning coal. Table 8.17 lists
characteristic parameters and expected ratings and deratings of PSI's generating stations. As
indicated by this table, PSI does not plan to derate a significant amount of capacity in the
foreseeable future. It does plan to add Gibson 1, 3, and 4, each of 650-MW capacity. PSI wishes
to maintain a reserve capacity of at least 17% of its peak demand, as established by the KIP
Planning Comittee. PSI's planned capacity and anticipated peak loads are displayed graphically
in Section 8.2.2, Figure 8.7. The staff projects that PSI will not need capacity in addition to
that now planned before 1984; however, the uncertainties in projections of demand are so large
that new capacity may be needed as early as 1982.

|
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Table P.17. Unit Capabilities for PSI

Estimate of Annual
Unit- ' Service CapacityC Capacity Factor Totals

Station Unit Type Typeb (MW) Range (%) (MW)a

Gallagher 1_ F B 160 40-70,

2 F B 159 40-70
3 F B 159 40-70
4~ F B 159 40-70

<

| Wabash River l' F B 97 40-70
2 F B 98 40-70
3 F- B 98 40-70
4 F B 98 40-70
5 F B 120 40-70
6 F B 349 40-70

Total of fossil units by
service type below.100MW size I. 428 20-50

P 38 5-10.,

Total of hydro units below4

d
100MW size RR 55-

Total of combustion turbine
units below 100MW size P 93 5+10

Total of internal combustion'

units below 100MW size - P 8 5-10

1970 Summer Tested Capability 2119

Cayuga 1 F B 500 40-70

Total of fossil units.
j below 100MW retired P -34

i Miscellaneous uprates 12

1971 Summer Tested Capability 2597*

Cayuga 2 F B 496 40-70
3 IC P 11 5-10'

Connersville 1 CT P 42 5-10
2 CT P 43 5-10<

. Miscellaneous derates -12

1972 Summer Tested Capability 3177'

1

,' Total of foss11' units
below 100Mk retired -4r-

Miscellaneous uprates 4

4 1973 Sunner Tested Capability 3177-

Miscellaneous uprates 8 |*

1974 Summer Tested Capability- 3185
1

.Gibson _2 F B 650 40-70

' Total of fossil units.
.below 100MW retired- P -144

Misce'laneous derates -10l
1975 Forecasted Sunner. Capability 3681

SEE KEYS AND FOOTNOTES AT END OF TABLE.
i=
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Table 8.17. Continued

Estimate of AnnualcUnit Service Capacity Capacity Factor Totals
Station Unit Typea Typeb (MW) Range (%) (MW)

Gibson 1 F B 650 40-70

Hiscellaneous derates -2
1976 Forecasted Summer Capability 4329

Miscellaneous derates -2
1977 Forecasted Sumer Capability 4327

Gibson 3 F B 650 40-70

tiiscellaneous derates -2
1978 Forecasted Sumer Capability 4975

Gibson 4 F B 650 40-70

1979 Forecasted Sumer Capability 5625

1980 Forecasted Sumer Capability 5625

1981 Forecasted Sumer Capability 5625

Marble Hill 1 N B 735 40-80

1982 Forecasted Sumer Capability 6360

Seasonal upratings 49

1983-84 Forecasted Winter Capability 6409

Marble Hill 2 N B 735 40-80

1984-85 Forecasted Hinter Capability 7144

1985-86 Forecasted Winter Capability 7144

Undesignated 845

| 1986-87 Forecasted Winter Capability 7989
|

1987-88 Forecasted Winter Capability 7989

Undesignated 845

1988-89 Forecasted Winter Capability 8834

From ER Table 1.1-12: PSI.
a
Unit-type code: F Fossil IC Internal combusti;n H Hydro CC Combined cycle

N Nuclear CT Combustion turbine GT Gas turbine
bService-type code: B Base P Peaking

I Intermediate RR Run-of-the-river
CTested capability.
dThis is a run-of-the-river hydro plant with an installed capability of 81 MW; however, for
capacity planning purposes the firm capability of the plant is taken as 55 MW.
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NIPSCO generates almost all of its electrical energy by burning coal. Table 8.18 lists charac-
teristic parameters and expected ratings of NIPSCO's generating stations. Examination of this
table is insufficient to understand NIPSCO's capability and reserve situation, becruse it has j

-

negotiated fim purchases of capacity from Commonwealth Edison and I&M. As was nationed in !
Section 8.1.2, the contract with Commonwealth Edison guarantees NIPSCO enough capacity to maintain i

its reserve at 15% of peak load. NIPSCO does not anticipate the continuation of this arrangement
after. Its present expiration date 30 June 1979. NIPSCO wishes to Ucome more self-sufficient
and to increase its reserve capacity to 20% of the peak load. The timely completion of the
8ailly plant is necessary for the fulfillment of these wishes. N!PCCO's arrangement with I&M
was described in Section 8.1.2. At present N!PSCO plans to avail itself of 200 MW in the years,

1980 through 1984.

Table 8.19 reveals that if PSI's peak load grows as the utility now anticipates, then on the basis
of reserve margin requirements. Marble Hill Unit I would be needed by the summer of 1982 and
Unit 2 would be required in 1984. Using the same reserve requirements and the staff's *most
ilkely" forecast of rate of demand gmwth (6% per year) Unit I would not be needed until the
February 1984 winter peak, and Unit 2 not until. the February 1987 winter peak. The staff's
most likely estimate of the time of need for each unit is about two years later than the
applicant's. Taking into account the uncertainties involved in forecasting need for power,
the staff believes that the range of high probability for the rate of growth of power need for
PSI through the mid-1980's extends from 5.0% to 6.5% per year. If the growth rate were 6.5%,
Unit 1 would be needed for the winte (February) peak of 1984 and Unit 2 for the winter (February)
peak of 1986. With a growth rate o.' 5.0% per year Unit I would be needed by the summer of
1986 and Unit 2 by the winter of 1989.

Table 8.20 lists NIPSCO's anticipated capacity, demand and reserve. According to the staff's
forecast of NIPSCO's peak, the 226 Mw share cf Unit I will not be required until the summer of
19845 and Unit 2 will not be needed until the late 1980's, assun.ing no change in anticipated
purchases of power from I&M and addition of generating capacity as scheduled in Table 8.20.

8.3.2 Base-Load Capacity Requirement

Base-load units are added to a system when they are thought te be the least cost altenative to
meeting the system's projected need for energy as well as pening capacity. Although the capital
costs for base-load units are higher than for those desioud as peaking or load-following, the
thennodynamic efficiency of base-load is much greater, resulting in lower fuel costs and lower
total cost per unit of output. In the past, it has been the custom both for utilities and for
the staff to consider principally peak required capacity in judging the need for = !aroe nuclear
power plant. However, a large nuclear plant is clearly designed for providing basel- :ther
than peaking capacity. Tables 8.17 and 8.18 indicate that both PSI and NIPSCO have e her of
small and medium sized power plants that could be used for peaking and intermediate ca;. ;ity
while allowing the Marble Hill unit to provide cheaper baseload power. The load duration curves
for PSI and NIPSCO displayed in Figs. 8.9 and 3.10 show the baseload position of t'e two Marble,

J Hill Station units anticipated by the two utilities for the mid-1980's. Another criterion for
judging the acequacy of baseload capacity in a system is that planned baseload capacity operating
at a 65% capacity factor should be greater than the average system demand. This corresponds to
a requirement that the ratio of planned baseload to average demand should be larger than 1/0.65,
or 1.54. This analysis is displayed in Table 8.21. Using PSI's forecast of average energy demand
the ratio is 1.58 in 1982 without Marble Hill Unit 1 and 1.54 in 1984 without Unit 2. For the
staff's lower bound estimate of 5% growth rate, neither eit would be required before 1987.
Using the 6.5% growth rate estimate, the baseload capacity of Unit I would be needed in 198a and
that of Unit 2 in 1986. For the "most likely" 6.0% growth rate forecast, the time? of need

,

would be 1985 for Unit 1 and 1987 for Unit 2.
l

8.3.3 Regional Capability and Reserve

As already noted, both PSI and NIPSCO are members of ECAR. On the basis of its members' own
forecasts, ECAR submitted its expectation for future regional capacity, demand, and reserve ~tvels
in its annual report of April 1975 to the FPC. The pertinent 1975 projections and projections
previously made for 1974 are given in Table 8.22. The accuracy of these forecasts is indicated by
ECAR's own evaluation:

"The forecasting of future loads is a most difficult task in light of the present
uncertainties which exist with respect to the current trends, energy conservation
efforts, the substitution of electric energy in end-use consumption for the increasingly
scarce supplies of. oil and natural gas, and the lack of a definitive national energy

. policy. Questicns arise as to the relative probability of experiencing the lower
load levels reported in this year's response in comparison to those reported in previous
responses. The confidence in the ' accuracy' of present load forecasts is undoubtedly
lower than it has been in past years because of the great amount of speculation that
must be injected in the underlying assumptions that fonn the basis for the forecasts."
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Table 8.18 Unit Capabilities for NIPSCO

Estirnate of Annual
Unit Service Capacity Capacity Factor Totals

a D
(MW) Range (%) (MW)Statinn Unit Type Type

Michigan City 1 F I 71 , 20-40
2 F I 66 20-60
3 F I 66 20-60

D. H. Mitchell 4 F B 130 6b-80
5 F B 130 60-80
6 F d 130 60-80
9 GT P 52 5-25

Bailly 7 F B 183 50-70
8 F B 404 50-70

10 GT P 34 5-25
CNorway H RR 4
dDakdale H RR 6

1970 Sununer Tested Capability 1276

D. H. Mitchell 11 F B 110 60-80

1971 Sununer Tested Capability 1386

1972 Sunrner Tested Capability 1386

1973 Sumer Tested Capability 1386

Michigan City 12 F B 468 60-80

1974 Sumer Tested Capability 1854

1975 Forecasted Sumer Capability 1854

R. M. Schahfer 14 F B 487 60-80

.976 Forecasted Sumer Capability 2341

1977 Forecasted Sununer Capability 2341

1978 Forecasted Sumer Capability 2341

Bailly N-1 N B 645 65-80

1979 Forecasted Sunnr Capability 2986

R. M. Schahfer 15 F B 528 60-80

1980 Forecasted Sununer Capability 3514

i

1981 Forecasted Sumer Capability 3514

Marble Hill 1 N B 226 70-80

1982 Forecasted Sumer Capability 3740

SEE KEYS AND FOOTNCTES AT END OF TABLE.
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Table 8.18. Continued

Estimate of Annual
Unit

Servibe
Capacity Capacity Factor Totals

aStation Unit Type Type (KJ) Range (%) (MW)

1983 Forecasted Sumer Capability 3740

Marble Hill 2 N B 226 70-80

1984 Forecasted Sumer Capability 3966

1985 Forecasted Sumer Capability 3966

Undesignated 800

1986 Forecasted Sumer Capability 4466

1987 Forecasted Sumer Capability 4466

Undesignated 800

1988 Forecasted Sumer Capability 5266

1989 Forecasted Sumer Capability 5266

From ER, Table 1.1-5:NIPSCO.
aUnit-type code: F Fossil

N Nuclear
H Hydro

GT Gas turbine
bService-type code: B Base

! Intermediate
P Peaking

RR Run-of-the-river
cThis is a run-of-the-river hydro plant with an installed capabil'ty of 7 MW; however, for
capacity planning purposes the firm capability of the plant is taken as 4 MW.

dThis is a run-of-the-r:ver hydro plant with an installed capability of 9 MW; however, for
capacity planning purposas the firm capability of the plant is taken as 6 MW.

I



Table 8.19. PSI Capacity, Demand, and Reserve

Peak Demand, MW Reserve

Peak Capacity PSI St'*f PSI Forecast Staff Forecast
Ye:r MW Forecast Forecaste gw g gg g

1970 2597 2372 225 9.5
3177 2514 663 26.4
3177 2750
3185 2706

1975 3681 2873 808 28.1
4329 3150 3045 1179 37.4 1284 42.2

1

4327 3405 3228 924 27.1 1099 34.0
4975 3675 3422 1300 35.3 1553 45.4
5625 3960 3627 1665 42.0 1998 55.1

1980 5625 4260 3845 1365 32.0 1780 46.3
5625 4570 4075 1055 23.1 1550 38.0 ?

5625+735a+79 4895 4320 730+814 14.9+16.6 1305+814 30.2+18.8 %
d c

5625+735a+79+49 5260 4579 414+814 7.9+15.5 1095+814 23.9+17.8
c

5674+735a+735b+79+79 5690 4854 -16+814+814 -0.3+14.3+14.3 820+814+814 16.9+16.8+16.8

a D C
1985 5674+735 +735 +158 6155 5145 -481+8146814 -7.8+13.2+13.2 529+814+814 10.3+15.8+15.8

a PSI expects to use 735 MW and Wabuh Valley 79 MW, for a total of 814 N vi the capacity Jf Marble Hill I.
b PSI expects to use 735 MW and Wabash Valley 79 MW, for a total of 814 MW of the capacity of Marble Hill II.

c Winter (February) peak predicted by applicant.
d Seasonal uprating was 49 MW.

* Summer peak, calculated at 6.0% per year growth from 2873 MW in sunrier of 1975.
l
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Table 8.20. NIPSCO Capar.ity. Demand, and Reserve

ReservePeak Demand, MW
NIPSCO Forecast Staff ForecastPeak Capacity, NIPSCO Staff

Year MW Forecast Forecast MW % MW %

1970 -1786 1524 262 17.2
1986 1650 336 20.4
2076 1787 289 16.2
2544 1872 672 35.9

1975 2544 1884 660 35.0
3031 2120 1997 911 43.0 1034 52
2831 2250 2117 581 25.8 714 34
2831 2385 2243 446 18.7 588 21

8
3386 2525 2379 861 34.1 1007 42

b1980 3714 2680 2521 1034 38.6 1193 47
b

3714 2840 2672 874 30.8 1042 39
D3714 3010 2833 704 23.4 831 31

b3714 +226c 3190 3003 524+226 164+7.1 711+226 24+7.5
3714b+226c+226d 3380 3183 334+226+226 9.9+6.7+6.7 531+226+226 17+7+7 {

1985 3914+2r6C+226d 3580 3374 334+226+226 9.3+6.3+6.3 540+226+226 16+7+7

aRepresents 8ailly Plant. Completion date depends on pending litigation.
bAt present N!PSCO plans to buy 200 MW of capacity during this year from I&M. NIPSCO could purchase up to 400 MW. This
decision riust be made four years in advance.

cNIPSCO expects to use 226 MW of the capacity of Marble Hill 1.
dit!PSCO expects to use 226 MW of the capacity of Marble Hill 2.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ .
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Table 8.21 PSI s 8aseload Capacity and Average System Demand

bAverage System Demand Ratio of Capacity to
C

(MWH/H) Average Demand
Purchase

a8aseload PSI Staff's Staff's (Sale) PSI Staff Staff
Capacity Fore- Upper '** # Demand, Fore- Upper h 4

Lower
h 1

MW cast Estima te Estimate MW cast Estima te Estimate

1970 1497 1414 1414 1414 94 1.06 1.06 1.06,

1971 1997 1478 1478 1478 60 1.35 1.35 1.35

1972 2493 1578 1578 1578 (26) 1.58 1.58 1.58

1973 2493 1670 1670 1670 (40) 1.49 1.49 1.49

1974 2493 1720 1720 1720 56 1.45 1.45 1.45

1975 3143 1847 1847 1847 1.70 1.70 1.70
d

1976 3793 2048 1967 1939 1.85 1.93 1.96
d

1977 3793 2221 2095 2036 1.71 1.81 1.86
d

1978 4443 2414 2231 2138 1.84 1.99 2.08
d

1979 5093 2631 2376 2245 1.94 2.14 2.27
d

1980 5093 2781 2530 2357 1.83 2.01 2.16
d

1981 5093 2979 2695 2475 1.71 1.89 2.06

d 2.03
1982 5093 + 735 3233 2870 2599 e e ' ej,y7 j.97

d
1983 5093 + 735 3502 3057 2729 e e e

1.73 2.02 2,29
d f I1984 5093 + 735 + 735 3786 3255 2865 1.54 1.79 2.03f

1.359 1.569 1.789

1.61 1.89 2.18
d 7 f f

1985 5093 + 735 + 735 4081 3467 3009 1,43 1.68 1.94
1.259 1.479 1.699

1.49 1.78 2.08
d f f f1986 5093 + 735 + 735 4399 3692 3159 1.32 1.58 1.84

91.169 1.38 1.619

aSee Table 8.17.
bThe quantity is obtained by dividing the Annual System Energy (see Table 8.1) by the
number of hours in the year.

CThe quantity is obtained by dividing the Purchased Energy (see Table 8.1) by the number
of hours in the year.

dPSI's forecast (see Table 8.1).
'Without Marble Hill Station 1.
IWith Marble Hill Station Unit 1 but without Unit 2.
9Without either Marble Hill Station Unit 1 or Unit 2.
h .5% growth rate.6

I .0% growth rate.5



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

.-- ,-

'~*~'
1932 143

L
.-.-j- s

% , 5. %.
; i 'N

.
\

3.-- s,N. _ .--
~~ ~ --

" * --
~%.

,. - '--
=

.

'%.

. . ._ %, .-- T~r

useett alti staitou es I usesta sitt staines assi
.-. .--

uisinem east tese resset aus sissetticiais utsluem east tese vesset aus utsestittisic
s t a t e.n tie s .,s t a t e,n tie s ,

. .
, , - - , , ,., . , ,,

d a p i g g g g g
' " 8' u a u

3 3 3 3 I 3 4

.I
4

n . .... i. re n u .. .. ,. .. .. ...

EIIII' " II'I etttist et itsi

$"'
,_

tX

'.--
_

. ;-
1985

1954 'g
s

'' *
.- .

* - N
.._ '* g3

,

N-
.

.. _ x% - '
..

=

!\x N:
, i=

__ \
E 3 SI e3 H Hs I sus 2

maalit Eltt sisitet enlis 1 aus 2
'

..

ulnimen east tese resset ans eierettictrag
"*''' "II

I,',',',I,0[ sit a u s mis s e t tigt e egg

sl.u t e n tie s
. , , , , . ,.

. . . , , , , , , ,. .
. * " " " " " a a a a in. ' . i. '

.'. i. le .'.. . .. .. i. . . .

'inti. u nei ei cio e, ii.i

Fig. 8.9. PSI's Projected Load Duration Curves (1982-1985). From ER. Figs. 1.3-1 through -4: PSI.

- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - _ _
_ - - - _ . -



!
-

?M

.

. _
_y .

_

s
! ..

e _

i
-T

A
.R

t
! . _

u 2
E
C g

u
-.R A ! i OA s C

E t 1 S
L i

S I
P

C f _

I A Tl ! . N
E R .

t u
9 u B :

25 E t

u -4 C u
. lt

1 t i
! . I d

n
1 i f

t a5 B A e
5 T T 1
0 C S i -.7 E ! . 3u

L L g
_

8 E L t 1
_

4 I l t
i

0 B R .

.P sL B gT E ! .

E I L i

FS I
A t R ,

B u A R
A E

' N
! ., E

mI o
lE r

Fu

- B
! .i_ l

.

)
- . 4

8
9- - - - ~

, .1
- .- _

.- . -
. ..."n i . 3

. .
....

8
_

i

9
5 ~.E' 1

(

_ s
e.

s v

h,

'

iT r

\
i r

u'- C

n
o

5 | n i

tO a

A u
DR .

E | .
dN aE oC L

R u 1| n d
A et- E

i i c
t

L T
C

l eA uB jR g
- t

|
. oB . r

u u PB E tB C s
A Ti t

'O3 A . sg c
1

1

ti
T| i1 CL9 1
S S

$ Pi F$ !C L SS E L N
F I|B .fL .

bE
l .S S

A E C 0
B t 1. I LB t

_ L B
T P 8_ B n, EE A

N 1 n

.
S E g
A D

_ i
B N F

A
_ u
_

" g_

_

u.
.

_

_
l

. u
l

.

B | .i_

_

k-_

- _ - - ~ - -'\ .
~ - .-,-.- .- _ --

. . " n i
.

ni . . . . .

:. ; _'

i ;i i



8-37

Table 8.22. ECAR Capacity, Load, and Reserve Forecasts
.

Capacity Native Peak Load Available Reserve
(MW) (MW) (% of Native peak)

Year 1975 1974 1975 1974 1975 1974

1975 76,641 77.825 55.143 59.392 44.4 36.7
80.943 84,067 59,782 64,559 27.5 23.9

'.83,147 88,753 64,248 68,967 23.9 22.6
86,650 93,809 68,678 73,575 20.9 22.0
92,392 103,327 73.117 78,397 20.3 26.1

1980 96.544 108.535 77,774 83.724 20.2 26.5
102,000 116.066 82,684 89,180 19.6 25.9 *

106.334 123,659 8/,774 94,936 17.5 26.4
109,987 132,869 93,063 101,100 14.7 25.7

1985 123,700 105,200
132,400 111,500

The staff regards the 1975 forecast of future capacity as the most reliable column in the table
because increases in capacity can only occur as the result of efforts that have begun far in
advance of the projected operations date. The data in this column may, of course, overestimate
future capacity because of the possibility of unforeseen outages. The staff regards the 1975
forecast for native peak load as reaso.lable. The available reserve is estimated from expected
seasonal capacity, native peak, and sales outside of ECAR. Without the Marble Hill Station, the
1983 reserve is expected to be 13.6% of the ECAR peak. Thus, if the utilities' projections of
demand are correct, and if the. Marble Hill Station is not in service by 1983, it is still pos-
sible that the demand in their service areas could be satisfied by capacity in ECAR.

8.4 CONCLUSION

On the basis of expected growth rates in the range of 5.0 to 6.5% per year in peak and energy
demands, the staff expects the capacity of Marble Hill Unit 1 to be needed no sooner than 1984
and that of Unit 2 no sooner than 1986. The times of need would be delayed about another two
years if the growth rate were 5.0% per year. PSI's projection, based on growth rates of 7.1%
per year for the sumer peak and 8.2% per year for the winter peak, resulted in the need for
Unit 1 in the sumer of 1982 and Unit 2 in 1984. While the staff believes the probability is
small that the units will be needed as soon as they are scheduled for completion by the
applicant, it recognizes that factors beyond those considered in the foregoing analysis may ginfluence the time of need. For example NIPSCO could reduce planned purchases of power, thereby
increasin9 the requirement for owned capacity. A local economic boom of greater than estimated
proportions would also advance the date of need for new generating capacity. Nevertheless,
according to present staff estimates of the growth of population and economic activity in tM
Indiana service area, it is improbable that Marble Hill Unit I will be needed before 1984 and
Unit 2 before 1986.

l

.
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9. ALTERNATIVES

9.1 -ENERGY SOURCES

|
9.1.1 ' Alternatives Not Requiring New Generating Capacity |

In the previous section on need for power, it was shown that projected demand would exceed
generating capacity without the Marble Hill station in the mid 1980s in the service areas of PSI
and NIPSCO. Strategies such as energy conservation, efficiency increases, substitution of other
fuels and peakload pricing would not suffice to meet this demand. The staff's review of the
anticipated generating capabilities and projected demands of neighboring utilities indicates that
power purchases of the required magnitude for long-term periods cannot be made. Since the
companies have no plans to derate a significant amount of existing capacity, no scheme involving i

delays in derating could help them meet projected demands. Nor do they find it possible to
uprate their existing capacity. In short, the staff finds no viable alternative to the con-
struction of new generating cepacity to meet the projected demand.

On the basis of the staff's projection, the applicant could delay operations (intended for early
1980's) for a period of several years and/or could increase the time interval between the startup
of Units 1 and 2. However, changes in the plans of other utilities or slippage of construction
schedules may reduce the projected surplus, whereas the benefit-cost analysis presented below
indicates that the net environmental and economic costs of " premature" completion, should that
occur, would be small and possibly negative (i.e., a net benefit might result).

The overall environmental costs of construction are somewhat reduced by back-to-back construction
as compared to two distinct construction periods separated in time because the total construction
period is shortened and because the disruptions associated with the connencement of a large-

construction project occur once rather than twice. The environmental costs of operation will be
virtually nil if the unit is not operated during the assumed period of prematurity. If the unit
is operated, it will displace some other generating unit and the reduction in environmental costs
of operation for the displaced unit will at least partially compensate for those incurred by the '

new plant since the latter are relatively small according to the assessmeat of Section 5.
Therefore, the environmental cost is probably small for " premature" construction.

On the economic side, the cost of ownership (" fixed charge rate") is on the order of 15 percent
per year for an investor-owned utility. Tending to balance the fixed-charge rate is the price
escalation rate. The net economic cost would be further decreased if an export market developed
for the plant output.

9.1.2 Alternatives Requiring New Generating Capacity

The staff believes that only nuclear-or coal-fueled power plants are reasonable choices for
generating stations being planned at this time. Both types are feasible in Indiana and indeed
the applicant has scheduled construction of coal plants for completion prior to that of the
proposed Marble Hill Station. Other types of generating plants were considered by the staff but
judged to be unsuitable for a commercial plant being undertaken at this time. A brief discussion
of the alternatives considered unsuitable is given below.

9.1.2.1 Noncompetitive Sources
,

Solar and Wind Power

The U. 5. Energy Research and Development Administration (ERDA) has initiated a research and
development program that may lead to commercialization of several types of generating plants
deriving their energy directly from the sun or indirectly from wind or ocean thennal gradients.

'However, the ERDA plan is expected to achieve a nation-wide level of power production from wind
energy by 1985 equivalent to only one or two nuclear units. For the solar alternatives, only ,

small demonstration plants will be achieved prior to 1985. '

Solar energy may also be used directly for space heating. In February,1974, the Indiana Legisla-
ture approved a bill that allows owners of real property equipped with a solar energy heating

,

:
I

g-]
'

'

|
;
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and/or cooling system to exempt up to $2000 of the assessed valuation of their property in
computing annual property taxes. However, few solar buildings now appear to be either under
construction or in the planning stage, perhaps because alternative fuel sources are still rela-
tively inexpensive and because of the number of heavily overcast days in Indiana.

Natural _ Gas

Although highly desirable as a fuel from the environmental standpoint, natural gas is now in
short supply and will be more 50 in the future. Accordingly, for reasons of practicality and
public interest, new industrial consumption of this valuable fuel should be avoided.

Geothermal

Geothennal resources are classified by the U. 5. Geological Survey according to their potential
values. Areas are classified as "Known Geothermal Resource Areas" (KGRA's) when " . . . the
prospects for extraction of geothermal steam or associated geothermal resources are good enough
to warrant expenditures of money for that purpose."1 The majority of KGRA's in the U. S. are
located in 14 western states.1 None is recognized in Indiana. Studies of heat flow in the
Midwest indicate that normal heat flow values generally prevail and no areas of abnormally high
heat flow have been documented.

Petroleum Liquids

in view of the uncertain supply of imported oil (over one-third of U. S. consumption), and the
importance of petroleum as motor-vehicle fuel and as petrochemical feedstock, it is in the public
interest that new industrial uses be avoided.

Advanced Nuclear Sources

Two advanced nuclear energy sources are the breeder reactor and the controlled thermonuclear
reactor. Scientific feasibility of the latter has not yet been demonstrated. A demonstration
breeder reactor plant is now in the design stage but more than a decade will be required to
construct and operate the breeder to demonstrate comercial feasibility. Therefore, a breeder
reactor is not a practical source for comercial power needed in the 1980's.

Hydroelectric Power

PSI has a hydroelectric plant, Markland, of 55 MWe firm capacity (81 MWe maximum) on the Ohio
River. NIPSCO has two small hydroelectric plants. One, Norway, has a firm capacity of 4 MWe
(7 MWe maximum) and the other, Oakdale, has a firm capacity of 6 MWe (9 MWe maximum). An April 1967
FPC survey of the ECAR utilities found about 4600 MWe of potential capacity distributed over 60
sites in the region. Development of most of the sites was deemed uneconomical at the time. The
staff believes that, at present, there are ten u1 developed hydro sites along the Ohio whose total
potential capacity is about 290 MWe. There does not appear to be sufficient undeveloped hydro-
electric capacity near the service areas to merit further study.

Municipal Solid Wastes

The burning of municipal wastes (mixed with coal) as a power-plant fuel has been demonstrated
successfully and several utilities are now undertaking programs to exploit this fuel. The staff
considers this fuel as a supplement to coal rather than a distinct alternative.

_9.1.2.2 Competitive Sources

Staff estimates of the comparative economic costs are presented in Table 9.1. The cost comparison
favors the nuclear plant by a small margin.

Capital cost estimates for low sulfur and medium sulfur plants are adjusted from the basic
coal cost estimates. .For low sulfur coal, costs are increased because the low sulfur coal is
generally associated with low BTU content. This characteristic requires a larger boiler,
larger coal yards, higher capacity coal handling equipment and other related changes.
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Table 9.1. Comparative Economics Costs for 2300 MWe Coal and Nuclear Plants
(in millions of 1983 dollat; except as noted).

Coal
Low Sulfur Medium Sulfur Nuclear

Plant Construction
a

Total re:t at completion 1243 1360 1670
Annualized 131 132.4 162.6

Plant Operat.lon and Maintenance
Present Valuea 213 426 213
Annualized 20.7 41.4 20.7

bDecomissioning
' Present valuea 0 0 38

Annualized 0 0 3.7

Total Fixed Costs
Present valuea 1456 1786 1921
Annualized 141.7 173.8 187

Fixed Costs (mill /KUh) at Capacity Factor
0.5 14.1 17.3 18.6
0.6 11.7 14.4 15.4
0.7 10.0 12.3 13.2

Fuel Coste (mill /KWh) 15.6 9.7 7.8

Total Generating Cost (mill /KWh) at Capacity
Factor

0.5 29.7 27.0 25.9
0.6 27.3 24.1 23.2
0.7 25.6 22.0 21.0

Construction-cost estimates are based on CONCEPT-IV, a cost account system and computer program
(See Appendix I) maintained by Oak Ridge National Laboratory. CONCEPT-IV corrects the orginal
estimates for historical and assumed future escalation, and for interest cost during construc-
tion. For Herble Hill, a 30-year plant life and a 9% interest rate were assumed.
aCalculated for July 1983 idway between the applicant's estimates for commercial operation
dates for the two units,

bSee Section 10.2.4 fer a fuller discussion of decomissioning. The table entry ($38 million) is
obtained by escalating the $70 million estimate of Section 10.2.4 for Type I (most expensive)
decomissioning for 37 years at 5% to estimate the current-dollar cost in the year 2013, followed
by-discounting for 30 years back to 1983 at 9%.

CCoal cost estimates reflect 1975 estimates of 10.6 mill /KWh (low sulfur) and 6.2 mill /KWh
(medium sulfur) escalated to 1933 at 5% annually.

fledium sulfur coal requires the installation of flue-gas desulfurization (FGD) equipment. This
is a developing technology with uncertainty surrounding the reliability of the technology. Cost
estimates are largely based upon engineering estimates rather than actual operating experience.

The medium-sulfar coal cost estimate is based on 1975 costs of 2.7 percent sulfur,10,405 BTU /lb,
Illinois coal used by Indiana utilities, as reported to the Federal Power Comission. The low- I

sulfur coal estimate is based on the applicant's estimate of the delivered price at which
I percent sulfur coal could have been purchased in 1975 (none was actually purchased by the

' applicant). According to FPC data, the prices paid by other Indiana utilities for coal in 1975
varied widely. Substantial purchases were made at 15.83 mill /KWh for 1.0% sulfur coal,10.19
mill /KWh for 1.4% sulfur coal and 8.70 mill /KWh for 0.4% sulfur coal.

-Huclear fuel costs are develop?d from ERDA sources on the various components of the fuel cycle.
Uranium prices are based upon the consideration of the resource requirements for all lightwater
reactors in cperation, being built and planned; and on consideration of the cost of snoplying
the requirements.to users. There are now about 237,003 MW of LWR capacity operable, Jeder
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construction, and planned. Under the " worst case" assumptions used here (that is, no fuel-
recycle and 0.3 percent U-235 enrichment tails) a total of 1.5 million tons of U 03 8 will be
needed. Of this amount,1.2 million tons can be supplied at a cost of $15 or less per pound in
1975 dollars. The m ainder would be available at costs somewhat above $15 per pound. Incluriing
a return on inve . 2r,t results in a market cost of approximately $19.00 per lb. of U 0 . To38
cover the eventua'eity that market development would not be based strictly on costs of production,
the staff added about 25 percent to production costs.

Other fuel costs were developed as follows. Enrichment costs were estimated at $75 per separative
worr unit (SWU) in 1975 dollars ' even though current charges by ERDA are about $60 per SMU.
The $75 is considered to approximate full cost recovery for a private operation. Fabrication
and conversion costs are estimated by ERDA to be approximately $100/Kg of uranium, in 1975 dollars.

,

Reprocessing costs are estimated by ERDA to be about $150/Kg of uranium. Transportation is
estimated to cost about $15/Kg of uranium. Waste management costs are estimated to cost about
0.1 mill per KWh of electricity generated. From these costs is subtracted a credit for plutonium
obtained from spent fuel. It is estimated to be valued at $26/5 " plutonium. A carrying charge
is added to the abo - costs based on the value of the prepared but . " sed fuel carried in
inventory.

The staff escalated these figures to 1983 at a rate of slightly less than eight percent per year
(eight percent to 1982, and 5 percent thereafter). Tnis results in a fuel cost of 7.8 mill /KWh
as shown in Table 9.1.

S nce a number of slight , different escalation rates appear in the discussion within this Section
* nd in the CONCEPT assumptions given in Appendix H clarification may be useful. Interest rates.

historically have been correlated with the general inflation rate with the nominal interest
rate typically 3 to 4% greater than the inflation rate. Thus the 9% discount rate assumed in
the present value calculations for Table 9.1 is consistent with an assumed general inflation
rate of 5 to 6%. The assumed 5% escalation rate for coal prices is roughly equivalent to the
assumption that the price of coal will just keep step with other prices. The staff assumed a
somewhat higher near-term escalation rate for uranium as a conservative assumption, in recognition
of present uncertainties in the uranium market. The component escalation rates used as CONCEPT
inputs are the 15-year regional average rates, based on historical cost indices. The average
general inflation rate over the 15 year period was in the range 5 to 6%, so that the CONCEPT
input assumptions are consistent with the other assumptions underlying Table 9.1.

The total generating cost is obtained by adding fuel cost to the annualized cost of capital
operation and maintenance and decomissioning using a discount-rate of 9%. Estimated environ-
mental costs for the alternative plants are given in Table 9.2. Offsite land use is greater
for the coal-fired plant (disturbance of land during mining, fly-ash disposal), but the nuclear
plant uses more land at the plant site because of the exclusion area. The freedom from non-
radioactive emissions to the atmosphere tends to favor the nuclear plant. The radioactive
emissions have been assessed in Section 5.4 as resulting in negligible environmental impact.
The greater level of water consumption (as evaporation to the atmosphere) by the nuclear alterna-
tive appears of rinor consequence in view of the large flow of the Ohic River.

It was previously concluded that the alternatives of no new generating capacity and of using
other fuels and energy sources were not feasible choices to provide the required amount of power
at the time it would be needed; consequently, the remaining choice was between nuclear and coal
fuels. On the basis of the information summarized in Tables 9.1 and 9.2, the staff

concludes that the overall economic and environmental costs of the nuclear alternative are no
-greater than those for the coal-fired alternative. Construction of the proposed nuclear plant
is therefore a reasonable choice.

9.2 SITES

9.2.1 Regional Considerations

The PSI service area is divided into northern, southwestern, and southeastern regions (see ,

Fig. 9.1). PSI claims that southwestern Indiana is not as attractive for the siting of a nuclear
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Table 9.2. Comparative Environmental Costs for 2260-MWe Coal
and Nuclear Plants at Full Output

Impact Coal Nuclear

|
Land Use, acres

Station proper s.175 s 133

Fuel storage s 25 <1.

Waste storage s 500 (offsite) <1

Exclusion area Not required s 350

Release to Aira
Dust, tons / day 25 None

Sulfur dioxide, tons / day 310 None

Nitrogen oxides, tons / day 180 None

Radioactivity, C1/ year Small s 17,6 0

Releases to Surface Water
Chemicals dissolved in blowdown, s 12 s 18
tons / day

Radioactivity, C1/ year None s 1,000

Water consumed, s 25 37

millions gal / day

Fuel

Consumed s 28,000 tons / day s 16,5 lb/dayb
c

Ash s 2,800 tons / day s 16.5 lb/ day

Esthetic Both require large industrial-type
; structures and cooling towers.

Coal yard, ash pit,
tall stack required.

aCoal-fired. plant emissions estimated on the basis that the plant just meets
applicable EPA standards.

b- About 8.3 lb/ day each of U-235, U-238.
CFisstuc <.nd transmutation products.

|;

!

i

i
'

l

. _ _
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power plant as is -the south' east; the staff agrees because the seismic risk is less in the south-
east than in the southwest, where siting would require increased expenditure to protect against
earthquakes.2 The seismic risk in the northern region is about the same as for the southeastern
region; therefore, the southeastern and northern regions are viable alternatives with respect to'

each other, assuming that adequate makeup water and low population density can be found in the
,

'

. northern region.

The State of Indiana has identified 10 potential sites throughout the state for 2000-We fossil-
fuel pl.nts.3 Criteria for selection are that a typical fossil-fuel plant with cooling towers'

should have a consumptive water use, including blowdown, of about 44 cfs (1.25 m3/sec) and,
together with plants upstream, should not use more than 20% of the 7-day,10-year low flow, which

3on this basis would be 220 cfs (6.25 m /ser). The staff agrees with these criteria. Because a
! typical nuclear plant is about 6% less efficient than a typical fossil-fuel plant and all its
} waste heat is dissipated in cooling water, whereas in a fossil plant one-fifth of the waste heat

is dissipated through the stack, a nuclear plant consumes about 1.6 times as much water, or
3' requires a 7-day 10-year low flow of 352 cfs (10.0 m /sec). A similar quantity 322 cfs

(9.1 m /sec), can be calculated on the basis of the Marble Hill Station's average makeup demand,3

3'64.5 cfs (1.83 m /sec) (ER, Table 3.3-2)?

In the northern region only the Wabash River starting near Lafayette, where the 7-day '10-year low.

. flow is 560 cfs (15.9 m /sec), has sufficient flow to justify the siting of a nuclear plant.s,s,3
,

' The population density near Lafayette is, however, regarded by the applicant as being too high.
liidway between Lafayette and Terre Haute'the population density differs little from that in.

3i Jefferson County, and the 7-day,10-year low flow is about 700 cfs (20 m /sec).6 A site on
. this stretch of the Mabash is therefore a possible dlternative site. However, there are already
! 33 coal-fired generating plants on the Wabash and its tributaries, with a total capacity cf
i 5183 HW. The thennal load and consumptive water use therefore, already represent a substantial

impact on the river. Because the Ohio River flow is so much larger, the thermal effects and
water use impacts would be much less serious. Sites on the Wabash would be more suitable for,

coal-fired generating plants which volatilize less water and produce less waste heat than a
nuclear generating plant, for the same generating capacity. But even for coal-fired plants.4

. the impacts would be raore acceptable on a large river like the Ohio.
,

j ' A further drawback is that the northern location would be close to many of PSI's existing generat-
ing plants, and PSI would prefer to disperse more of its generating capacity tn the southern'

part of Indiana. Finally, it may be difficult to find a new site along this stretch of the
Wabash that is more than 10 miles from an operating station; the State of Indiana recommends
against closer spacing for esthetic reasons.3 For the reasons given, the staff concludes that

; . a site on the Wabash would not be superior to the proposed Harble Hill site for a large nuclear

|
or coal-fired power generating stition.

The staff also considered an alternative site in NIPSCO's service area on the Kankakee River
i. near Dunns in northern Indiana. This site was considered the best alternative for the Bailly

Generating Station. The State of Indiana had identified this site as one of several possible
sites on the Kankakee River, but also specified that not more than a total of 2,000 MWE of fossil-
fueled generating capacity could use the Kankakee River for cooling water. The corresponding'

limit for a nuclear generating plant, which requires more cooling water, would be about 1,250 MWe. '

} The Kankakee River at this location has an average flow of 1226 cfs and a 10-year 7-day low flow
'

of 250 cfs. At this low flow, the State does not permit any water withdrawal for cooling water.
1 A large reservoir would.be required to provide cooling water during dry periods for the maximum *

; ' allowed generating capacity. - The staff believes the State limitations on cooling water use are
reasonable.

~

;
.

| In any case, this site has been pre-empted by the coal-fired Schahfer generating , station. This
i station has two units of 500 MWe each, one nearly ready for operation and the other under con-
ic struction. ' The cooling water limitation would permit only about 600 MWe of additional nuclear

capacity on a Kankakee River site. For these reasons, a site on the Kankakee River in Indiana
| is not a_ feasible alternative for. a nuclear plant generating 2,260 MWe, "

'
i . ..

i 9.2.2 Candidate sites

- Twenty-three. potential- candidate sites in southern Indiana were examined by PSI (ER, Sec. 9.2.5)'
. and ranked in order of. attractiveness by means of recommended criteria.7 ' .The choice was then
narrowed-to the five top-ranked sites. Three of the five sites are adjacent to the Ohio River

! 'and two inland ~from it. The exact locations of the candidate sites are given in Figure 9.1.

i

, . - - - . . - - . . - . - - , - - - - . _ . . . - - - - ---
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Site B is three miles (5 km) inland from the Ohio River just downstream from flarble Hill, and
would require a 3.5-mile (5.6-km) pipeline to supply makeup water. It is situated on flat to
gently rolling topography.

Big Graham Creek is 15 miles (24 km) inland from the Ohio River. It would utilize wet mechanical-
draf t cooling towers, as would Site B, and would require construction of a reservoir that, with
a 15-mile (24-km) pipeline from the Ohio River, would supply makeup water.

The Mexico Bottom and Egypt Bottom alternatives are situated on a floodplain on the west bank of
the Ohio River. Both would utilize wet mechanical-draft cooling towers. Both are at a low
elevation and would require short water lines and minimal pumping.

Marble Hill, the site chosen by the applicant, is described in detail in Section 2. It is
located on a bluff about 360 feet (110 m) above the Ohio River on the west bank. A short pipe
and moderate pumping would be necessary to supply makeup water. It would utilize wet mechanical-
draft cooling towers.

9.2.3 Comparison of Candidate Sites

The costs of cooling water conveyance would be least for the Mexico Bottom and Egypt Sottom sites
because they are so close to the river. Marble Hill, because of it- higher elevation above the
river, would require more piping and pumping. Site B is somewhat less favorable because it would
require a 3.5-mile (5.6-km) water line, and Big Graham Creek would need i 15-mile (24-km) pipe-
line in addition to the construction of an onsite reservoir. Cost for the pipeline, reservoir-
land purchase, and construction of the reservoir raise the cost of Big Graham Creek considerably
above that of Marble Hill.

Big Graham Creek, Marble Hill, and Site B have favorable foundation characteristics, because the
bedrock is only 5-20 feet (1.5-6 m) below the surface. At Mexico Bottom and Egypt Bottom the
bedrock is 150-175 feet (45-53 m) below the surface, and the overlying sandy material has a high
potential for liquefaction. Foundation design dictated by seismic characteristics at these two
sites would make plant construction costs high compared to Marble Hill.

Mexico Bottom and Egypt Bottom are each accessible by barge or State Route 156. Marble Hill and
Site B are accessible by State Route 62 and the Chessie System Railroad. Big Graham Creek is
accessible by State Route 7 and the Penn Central. In the latter case, continued railroad operations
cver the pertinent sections of track are uncertain.

The reasons for some cost differentials have been mentioned above, and they are detailed in
Table 9.3. Marble tiill and Site B are the least expensive of the five sites. The additional
cost over base for Site B is due to its inland location and the incremental piping and mechanical
equipment necessary. Big Graham Creek has the lowest transmission-line cost (see Table 9.3)
because it would require the shortest transmission !ine (see Table 9.4).

Most of the land at the Mexico Bottom and Egypt Bottom sites is agriculturally disturbed and there
would be little terrestrial ecological impact (see Ta51e 9.7). The same is true for Marble Hill
and Site B except that slope and bluff habitats at Marble Hill that are nonagricultural could be
damaged by construction of the pipeline corridor, and 150 acres (0.61 km ) of hardwood and 402

acres (0.16 km ) of a mature beech-sweetgum woods would be destroyed at Site B. The impact on2

aquatic species of all types in the Ohio River would not differ among the above mentioned sites.
At Big Graham Creek the bottom lands would be disturbed by the reservoir, and the impoundment
would result in a strong shif t in the composition of aquatic species.

Although more people would be displaced at Big Graham Creek than at any of the other sites, it is
clearly the most favorable in terms of population density within 50 miles (80 km) (see Table 9.5).
The densities for the other sites within 50 miles (80 km) include parts or all of Cincinnati or
Louisville or both.

Fogging of local roads might cause problems at Mexico Bottom, Egypt Bottom, and Big Graham Creek;
otherwise major meteorological problems would not arise at any of the sites,

, ,- , . - -
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Table 9. 3. Cost Comparison of Alternative Sites (current dollars)

Sites

Marble Big Graham
Factors Hill Site B Creek Mexico Bottom Egypt Bottom

Station differential costs Base 5,733,000 56,596.000 11,699,000 12.290,000

Transmission-line' differential Base 6,720,000 -10,040,000 6,410,000 6,210,000
costs

Other developmental costs Base Relatively High due to High due to Same as
(qualitative) high due to construction foundation Mexico

railroad of makeup problems Bottom
work and reservoir associated
increased with
mechanical liquefac-
equipment tion
associated
with water
use

Sumarized from ER, Tables 9.3-1, 9.3-2, 9.3-3.

Mexico Bottom. Egypt Bottom, riarble Hill, and Site B have half or more of their site areas in
farmland; the remainder being wooded or pasture. The regional agricultural productivity would
not be greatly reduced by locating the station on these sites. Big Graham Creek is the least
desirable in terms of land use because the reservoir will use up so much land. Furthermore, Big
Graham Creek is a good fishing resource, which would be altered if the station were put there.

All t'ie sites require a survey before their archeological conditions can be compared
(see Table 9.5).

In sumary, no alternative site has been shown to be superior to Marble Hill. It is 12.5 million
dollars less expensive than the next best site (see Tablo 9.3) and, excluding Big Gra Creek,
which is 46.6 million dollars more expensive, flarb*.e Hill requires the minimum transmission-line
length of 127 miles (204 km) (see Table 9.4). flexico Bottom and Egypt Bottom are disadvantageous
because of poor foundation characteristics, and Big Graham Creek would use up a great deal of land.
Site B, while good, rates second to Marble Hill because 150 acres (60 hectares) of hardwood would
be lost, and there would be longer makeup arid blowdown lines requiring disturbance of a mature
beech-sweetgum forest.

9.3 STATION SYSTEt!S

9.3.1 Cooling Systems

The applicant has estimated that heat must be rejected by the plant at a rate of 1.65 x 1010 Btu /hr
(4840 MW) when both units are operating at full load. In designing an acceptable rethod of
dissipating heat at this rate, the applicable water quality standards musc be considered.

The applicant has considered six heat-dissipation systems in addition to the wet mechanical-
draf t cooling towers (PDCT) selected. These are: (1) once-through coaling (orc), (2) natural-
draf t wet cooling towers (NDCT), (3) wet / dry mechanical-draft cooling towers (W/D), (4) cooling
ponds (CP), (5) spray canals (SC), and (6) dry cooling towers (DCT). The applicant has based
his selection on the lower costs of MDCTs and the expressed belief that the environmental impacts
of this system will be low and acceptable. The staff has considered in addition to the alterna-

| tives above, fan-assisted natural-draft (FANDCT) and circular mechanical-draf t cooling towers
(CiUCT) .

|
The primary process for heat transfer from the circulating water to the atmosphere in wet cooling

i- systems is evaporation. New water must be continuously added to circulating water to replace
I that lost by evaporation, blowdown, leaks, and drift. The use of evaporative cooling thus does
| .- not eliminate the need for a reliable source of water and an intake structure; when compared to
! OTCs, it reduces but does not eliminate the environmental impacts of water intake and thermal

and chemical effects of blowdown. Closed-cycle cooling systems do not climinate thermal pollution

_ , . _ .
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Table 9.4. Engineering Comparison of Alternative Sites

Sites
Factors Marble Hill Site B Big Graham Creek Mexico Bottom Egypt Bottom

Transmission-line length (miles) 127- 141 86 142 142

Rail access Baltimore & Ohio, if Baltimore & Ohio, Penn Central, if not No railroads nearby No railroads
not abandoned, if not abandoned, abandoned. 0.5 mile nearby
11 miles 7 miles

Barge access Not economical 3 miles inland 15 miles inland from Ohio R,1ver '0hio River
because of bluff from Ohio River Ohio River
location

t'ater availability Good Acceptable but Unfavorable because Good Good
3 miles NW of water would be from
Ohio River impoundment of Big

Graham Creek and
15 miles of piped
water from Ohio
River y

..

Foundation conditions Good Good Good Liquefaction conditions Sa.te as
would necessitate Mexico
hydroconsolidation to Bottom
render site usable

Seismic conditions Good Good Good Good Good

Road access Good Good Slightly unfavorable Very good Very good

Sununarized from ER, Table 9.3-3.

- _ - _ _ _ _ - - _ _ _ _ - - - _ _ _ _ - _ -



Table 9.5. Environmental Comparison of Alternative Sites

Sites

Factors Marble Hill S1te B Big Graham Creek Mexico Bottom Egypt Bottom

Estimated population 1990, 0-50 miles 1,504,394 1,466,589 1,001,741 .2,023,006 1,944,000

Land use 987 acres 940 acres 11,000 acres 1000 acres 1150 acres
507, cropland 40% cleared Residential and Cropland and 90% cropland and pasture
50% wooded or pasture 60% forested agricultural pasture

Meteorology No major fogging Some fogging Possible fogging Fogging on Fogging u Route 42/127
problems but nono on on Route 7 and Route 156

major high- the Penn RR
ways

Ecology Ecologically desir- Loss of 150 Loss of stream Already agri- Same as Mexico Bottom
able slope and bluff acres of fish, lowland culturally

habitats disturbed by hardwood and slope vege- disturbed
construction and 40 acres tation, and

of beech- masked shrew
sweet gum .

.
U

Recreational lands Nearby but not on None nearby Elimination of Same as Same as Marble Hill
site or on site some fishing, Marble Hill

camping, and
swimming

Historic sites An old cemetery is None on or Several old None on or An old church and ceme-
on site, but would near site churches and near site tery are on site
not be disturbed cemeteries are
during construction on site

Archeology Archeological areas No information- No information- No infonnation- No information-would
may be disturbed. would require would require would require require surveying.

surveying. surveying. surveying.

_

_ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _
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problems; they transfer the primary impact from the hydrosphere to the atmosphere. Because such
systems transfer large amounts of heat and water vapor (except for DCTs) to the atmosphere from
small areas, they have a greater theoretical potential to create undesirable atmospheric effects
than does a OTC system.

i
9.3.1.1 Once-Through Cooling*

In CTC systems water is drawn from a water body, circulated through the steam condenser where
its temperature is raised (about 30*F or 17*C), and discharged directly into the same water
body. The applicant estimates that about 1.2 x 106 3gpm (4500 m / min) of water would be needed
to cool the two units, with a resulting temperature rise across the condensers of 28*F (16*C)
(ER, Sec. 10.1.1.3). This amount of water is available from the Ohio River, but pumping this
quantity of water up 340 feet (about 100 m) to the station site would require considerable
power, making this option more expensive than evaporative cooling towers, if the reactors remained
on the bluff. If the two power units were noved down to the river (and provided with adequate
protection from flooding), OTC would probably be an economically viable cooling system.

The applicant has made an analysis of *iver cooling (ER, p. 10.1-2 and Fig. 10.1-1); two 553-
foot (169-m) long diffusers would be u:ed to distribute heated water to the river. The applicant
has rejected.this mode of heat transfer for two reasons: the power required to lift the cooling
water and problems associated with licensing of OTC. This means of cooling cannot be used

i unless a variance under Section 316(a) of the Federal Water Pollution Control Act Amendments of
1972 is obtained. The staff does not have sufficient infonnation on the aquatic life in the
ficAlpine Pool to render a judgment as to whether a 316(a) demonstration can be successfully
made. The limited data available, such as the low population density along the riverbanks and
lack of commercial fishing in this area, suggest that such a demonstration might be successful.
In any event, the monitoring program required to prove lack of damage to the biota of the river
would require considerable time.

OTC systems have many advantages over closed-cycle cooling systems, such as lower costs of con-
struction and operation at most sites, higher thermal efficiencies due to lower condenser temper-
atures, a much smaller visual impact, and negligible atmospheric impacts. Offsetting these are
more serious impacts on aquatic biota and a slight increase in the frequency and density of
steam fog over the discharge thermal plume. The staff considers that OTC might be a tenable
alternative, subject to the results of a detailed cost-benefit comparison, but does not appear
environmentally superior.

9.3.1.2 Natural-Draf t Cooling Towers

Two large NDCTs, one for each unit, could be used to cool the station; each tower would be about
500 feet (150 m) tall with a base diameter of about 400 feet (120 n). Important advantages of
NDCTs when compared with f1DCTs are that plant power is not required to move the air and noise
levels are relatively low; the discharge height reduces the rate of ground-level drif t deposition
and eliminates the possibility of fogging and icing. 8-11 itajor disadvantages are the relatively

' high capital cost and the fact that, from an esthetic standpoint, the large structures and their
visible plumes tend to dominate the surroundings.

Observations at operating cooling towers in Europe, as well as in the United States, indicate
that the primary environmental impacts of NDCTs are the visual impact of the structures and the
generation of visible plumes that generally remain aloft. a.12

The staff considers the NDCT to be a viable choice for the Marble Hill site, although this type
is not preferred to the selected itDCTs because of higher costs (estimated by the applicant to be
about $27,500,000 more than that for NDCTS), a greater esthetic impact, and the expected minimal
offsite environmental impact of the proposed MDCTs.

;

l

!
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9.3.1.3 Wet-Dry Mechanical-Draft Cooling Towers

In this type of tower, a dry-cooling section is added to a conventional MDCT. Various configura-
tions are possible. In a design examined by the applicant, the cooling water passes first
through the dry section, then the wet one. Airflow is controlled by louvers, with some of the
air passing through the dry section and the rest through the wet one; the two airflows mix
inside the tower prior to discharge. The resulting effluent is at a higher temperature and lower
humidity than that from a MDCT; hence, the probability of fogging and icing near the plant is
reduced but not eliminated. The amount of fog reduction is related to the relative cooling
capacity of the dry and wet sections; a'large dry section would be required to eliminate fogging
potential completely.

1

. Experience with W/Ds is very limited, as only a few cells are now operational. It is expected i

that such towers wo~uld operate as wet-only units in sunner, with both the wet and dry sections
operating the rest of the year; thus, any savings in water would come in winter. W/Ds would be
larger in size and more costly to build and operate than either MDCTs or NDCTs; the applicant's
analysis indicates the W/Ds would add about $70,000,000 to the cost of the station. The staff's
analysis of fogging from MDCTs does not indicate a fog problem sufficient to justify the higher
costs of wet-dry cooling.

9.3.1.4 Fan-Assisted Natural-Draft Cooling Towers

The FANDCT is a relatively new concept. In such towers, fans are used to augment the airflow
through the tower and fill. While no FANDCTs are in use or are under construction in thir
country, a few are in use in Europe. Two such towers, each 268 feet (81.7 m) tall, are used to
cool the 1200-MWe Biblis-A nuclear power plant in Germany.13

A variety of FANDCT designs exist, including both cross-flow and counter-flow arrangcments. In
some plants, multiple fans can be turned off on all but the warmest days, and the unit operates as
a NDCT. In others, the fans are used at all times ivr additive cooling capacity for a given-size
cooling tower. For example, in a typical English fossil-fired power plant, eight NDCTs (each
about 374 f t or 114 m tall with a base diameter of 302 ft or 92.0 m) are used to cool a 2000-MWe
power complex.8 The bulk of these towers and their visible plumes have created an esthetic
impact. In an effort to reduce this impact, a single FANDCT is now being built at the 1000-MWe
fossil-fired Ince "B" power plant in England;1'*,15 this tower will be able to do the cooling of
the four NDCTs it will replace. In this design, the fill will be outside the shell in a typical

k cross-flow arrangement in a circle 564 feet (172 m) across; 35 fans will provide the necessary
airflow.

The staff considers the FANDCT to be a viable cooling system from an engineering standpoint, but
a less desirable choice than either MDCTs or NDCTs, due to expected higher costs and no environ-
mental advantages.

9.3.1.5 Circular Mechanical-Draft Cooling Towers

A variety of CMDCTs exist. One design uses one very large fan (up to 85 ft or 26 m in diameter)
to pull air through fill similar to that in standard MDCTs. A large number of towers of this
type are now in use in Europe, with fossil unit sizes of up to 300 MWe per tower. Because of
their tall stacks (up to 170 f t or 52 m), some of the force pulling air through tne tower results
from the natural-draf t effect; this type is sometimes called a fan-assisted tower.

Another design concept for a CMDCT is to place the individual cells of the standard MDCT ".ype
into a circular array, and to place the fans on the roof above the circular space inside the fill
sections. One CMDCT is now in operation in the United States, a 13-fan unit at a 500-MWe fossil-
fired plant in Mississippi.16 This tower became operational in March 1975, so experience with
such tcwers is limited. A drift rate of 0.005% is possible with tnis unit.

The primary advantage of CMDCTs over the standard MDCT layout is the better aerodynamic charac-
teristics of the rounded structure, wnich reduces downwash (and thereby fogging and icing) and
recirculation.17 In addition, the concentration of the heated effluents will increase plume
rise. Because these towers have better aerodynamic properties and combine the heat output of
many cells of a conventional MDCT into one plume, the frequency of ground-level fogging will be
somewhat reduced from that of pure MDCTs.
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The staff considers the CIOCT to be a technically and economically viable cooling option for the
Marble Hill Station, despite the lack of data at operating units to validate computer and wind-
tunnel model results.

9.3.1.6 Cooling Ponds

The CP is a proven, effective, and eco. 9tical heat sink in areas where sufficient level land can
be purchased at reasonable (farmland) cc' t. Area requirements for dissipation of waste heat via
surface effects from a CP are of the ordt of 1 to 1.5 acres (4000 to 6000 m ) per MWe. le On2

this basis an impoundment covering abor 2300 to 3500 acres (930 to 1400 hectares) would be
required. dditional land is required in order to eliminate the effects of steam fogs to offsite
roads, buildings, etc.; a buffer ?one of 1500 feet (450 m) would be satisfactory.

Because of the lack of sufficient flat land at the site, the staff does not consider a CP to be a
viable cooling option for the Marble Hill Station.

9.3.1.7 Spray Canals

The size of a CP can be made much smaller by the use of sprays, by a factor of up to 20.1e
However, as with cps, a buffer zone of about 1000 to 1500 feet (300 to 450 m) would be neeued to
confine fogging and drift effects to the site. Heat dissipation to the atmosphere using SCs is
eff?cted primarily through evaporation and conduction. In order to maximize cooling by reducing
recirculation of air between sprays, the spray modules should be placed in a long, meandering
canal;;9 this requires a large and relatively flat area.

A SC cooling system coul<i be placed on the Marble Hill site (ER, p.10.1-4a and Fig.10.1-5) with
the purchase of 109 extra acres (44 hectares) of land. The applicant estimates that an 82-acre
(33 hectare) canal, about 7200 feet (2200 m) long and 260 feet (79 m) wide containing 516 float
spray modules, would be required.

The primary atmospheric effects of SCs are fog arid drift.20 Due to the larger area of contact
between air and hot water, SC cooling systems have a somewhat lower potential to cause ground-
level fog than ilDCTs. The drift rate from a SC will depend on several factors such as wind speed
and the design of the spray units; inasmuch as there are no drift eliminators, drift rates can ;be quite high with strong winds. However, the low height of release, low vertical velocity of
the drops in tb spray, and large drop size would combine to cause most of the drift to fall to
the ground within a few hundred feet.21,22

In contrast with cooling towers and cps, both of which have been used for decades, there has been
little operating experience with large SC cooling systems, especially in winter, the season of
greatest interest. Experience at a power plant with a SC in northern Illinois indicates no
serious fogging or other environmental problems after three seasons of operation.23 Experience
with SCs in Michigan 21,22 is similar. As with cps, the fogging and icing effects decrease
rapidly with distance. Hoffman22 concludes that a distance of 600 feet (180 m) from the SC to
public roads and switchyards is sufficient to prevent hazardous conditions. From the limited
experience to date, it is reasonable to expect that SC cooling systems will create more severe
icing conditions very near the SC during winter than MDCTs and cps, with drift being the primary
cause of the difference.

Quantitative estimates of fog a7d icing potentials from SCs are not possible, in part because
properties of the air (temperature, liquid water content, drop size distribution, etc.) downwind
of spray units are unknown functions of ambient weather conditions (wind speed, air temperature,
humidity, stability).. water temperature, and characteristics of the spray heads (nozzle opening,
number of sprays, drop sizes, and their location with respect to the wind direction, etc.). For
most wind conditions, the air will be in contact with the water from the spray for a shorter
period than it would be in a cooling tower; thus, a larger volume of air will be modified while
cooling a given plant load. Sprays are noisier than cooling ponds, because of the pumps, falling
water, and lack of baffling.

,
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The staff agrees with the applicant that, though spray cooling could be uti'ized, the design
MDCTs are preferable, both environmentally and economically.

9.3.'i.8 Dry Cooling Towers

DCTs remove heat from a circulating fluid through conduction to air being circulated past heat
exchanger tubes. Because of poor heat-transfer properties of the metal-to-air interface, the
tubes in a DCT are generally finned to increase the heat-transfer area. The theoretically
lowest temperature that a DCT system can achieve is the dry-bulb temperature of the air. The
dr,<-bulb temperature is always higher than (or equal to) the wet-bulb temperature, which is the
Maoretically lowest temperature that a wet-cooling system can achieve. As a result of the use
of DCTs, turbine back pressures will be increased, as will the range of back pressures over which
the turbines must operate; this, in turn, will result in a reduced station capability for a given
reactor size.

The major advantage of a DCT system is its ability to function without large quantities of
cooling water. Theoretically, this allows power-plant siting without consideration of water
availability, and eliminates thermal / chemical pollution of blowdown. In practice, some makeup
water will always be requir *d, so that power-plant siting cannot be completely independent of
water availabilit/. From an environmental and cost / benefit standpoint DCTs can permit optimum
siting with respect to environental, safety, and load distribution criteria without fogging or
dependence on a supply of cooling water. When considered as a direct alternative to wet-cooling
systems, the advantages of DCTs include elimination of drift, fogging and icing problems, and
blowdown disposal.

The principal disad'.mtage of DCTs is economic: for a given reactor size, plant capacity can be
expected to decrease by about 5% to 15%, depending on ambient temperatures and assuming an
optimized turbine design. 24 Bus-bar energy costs are expected to be on the order of 20% more
than a OTC system and 15% more than a wet-cooling system, assuming 1980 operation. 24 Enviror.-
mentally, the effects of heat releases from DCTs have not yet been quantified; some air pollution
problems may be encountered; noise generation problems for mechanical-draft DCTs will be more
severe than those of wet-cooling towers; and the esthetic impact of dry natural-draf t towers
(which would be much taller than equivalent Wet NDCTs) will remain despite the absence of visible
plumes. DCTs now being used for European and African fossil-fired plants are limited to those in
the 200-MW or smaller category in areas with cool climates and winter peak loads; the use of 9 cts
tc meet the much larger cooling requirements of 1000-MW-size nuclear stations with surriner peak
loads requires new turbine designs to achieve optimum efficiencies at the higher peak pressure
and range required of this system. 29,2s

After weighing the overall advantages and disadvantages of DCTs, .d particularly when comparing
their greater fuel use and the economic penalty associated with their use with the acceptable
environmental impact af the proposed cooling system, the staff has concluded that DCTs are not a
preferred alternative for the Marble Hill Station.

9.3.1.9 Conclusions

The staff considers the NDCT, FANDCT, and CMDCT to be viable alternatives to the MDCT. Each has
its advantages and disadvantages in costs and environmental impact. If time for a Title 316(a)
demonstration is available, the OTC system could possibly be shown to be another viable option.
The staff considers that any of the above closed-cycle cooling systems could be used, but concurs
that the applicant has made a reasonable choice in selecting conventional f1DCTs.

9.3.2 Intake Structures

Three other intake designs, traveling-band screens, Ranney-well collectors, and perforated
pipes, could further reduce or even eliminate entrainment and impingement losses.26 The traveling-
band screens operate according to an internal flow system that all s water to pass through the
screens from the inside to the outside. The centerflow design features of these screens would
further reduce the linear velocities at the screen surface. Other design features of this type

! of intake system include semicircular screening baskets and a trough to collect fish washed from
the baskets and to return them live to the river. Although fish-impingement losses would be
reduced, entrainment losse> and shoreline shoaling from silt deposition would be about the same

Neitheras for the proposed intake unless the intake flume was submerged for most of its length.
the staff nor the applicant conducted a detailed cost study of this alternative, but general
considerations indicate that the cost differential would be insignificant for the proposed Marble
Hill Station.

_ _
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As pointed out by the applicant (ER, Suppl.1) tne Ranne -well collector system would drasticallyr
reduce entrainment, eliminate impingement, and problems of silt deposition. In this system a
series of concrete caisson w_lls are built onshore and slotted pipes extended radially into sand
and gravel aquifers beneath the riverbed. Filtered water is collected in the wells and purrped
out as needed; pumping lowers the water table and induces infiltration of surface water through
the riverbed to the wells. It is possible, although unlikely, that drawdown of surface waters may
expose fish spawning grounds along the shores; in addition, there would be a visual impact from
the number of wells required. The technical feasibility of this alternative depends on such
factors as the permeability, capacity, and rechargeability of the aquifier; these woul( have to
be evaluated by a detailed pump-test prograra. General cost considerations indicate that such a
program (and the installation of Ranney collectors, were the tests affirmative) may not be as
economically feasible as the other alternatives discussed here.

The perforated pipe intake (comparable to the fixed slotted screen altern tive discussed by the
applicant in Suppl.1) is comprised of an inner and outer perforated Ceeve and is generally
located just off the river bottom parallel to the water flow. The design used by the Wast.ington
Public Power Supply System (Units 1 and 4)27 has an outer sleeve 42 inches in diameter with 3/8-
inch slits covering 33% of its area, and an inner sleeve 36 inches in diameter with 5/4-inch
slits covering 7% of its area. One 36-inch pipeline, for each station unit, supplies intake
water to a pumphouse located onshore. The intake velocities 3/4 of an inch from the surface of
the perforated pipe have been estimated to be about 0.4 fps. These low velocities plus 1 1 cation
of the intake structure parallel to the water flow help minimize impingement. In the T ; River
the water velocity past the perforated pipe surtace will substantially exceed the inta.e salocity
which will further reduce impingement. The two 36-inch pipelines for delivering water to the
pumphouse could be buried thus avo' ding problems of silt deposition described in Section 5.3.2.
A length comparable to that of the proposed intake flume (120 f t from the shoreline at a water
level of 420 ft MSL) should also minimize entrainment since the perforated pipe could be located
away from the productive underwater terrace and yet would not be far enough of fshore to entrain
the ichthyoplankton that is concentrated in the deeper offshore waters (ER, Tables 2.7-94 and
2.7-95). The main disadvantage of this type of intake is the filling up of the slits with
debris and biological growth. During periods of high water velocities (winter and early spring),
when debris concentrations are high, scouring should prevent clogging of the slits. If, at
times, filling in does occur, backwashing is possible.

Another possible alternative would be lowering of the proposed intake-flue within 50 or 100 feet
of the shoreline to several feet below the 420 foot normal level. The covering screen would be
replaced by a solid cover for the lowered section. This would avoid the problem of diverting
inshore waters past the intake opening and also avoid problems of silt deposition.

The staff believes that any of the above intake structures, and other offshore intake designs
that allow for the unimpeded flow of inshore waters, are biologically more acceptable than the
proposed structure and some could be utilized with little or no economic penalty. It is for this
reason that the staff recommends that the proposed intake structure be redesigned to permit
unimpeded flow of inshore waters (Sec. 5.3.2).

9.3.3 Discharge Structures

The applicant has adopted a submerged single-port discharge in place of the shoreline surface
discharge originally proposed (ER, Suppl. 4, P.10.3-1. See also Sections 3.4.3 and 5.3.3). Two
advantages of this type of structure are the greater dilution of heated effluent in the vicinity
of the source and the avoidance of plume effects on the biologically productive shoreline areas.

Table 9.6. Design parameters for
Submerged Discharges

Farameter Typical Applicant's Design
i

Number of Ports 1 1

fPort Diameter 1 ft 1.7 ft
Depth below Water Surface 20 ft 6

! Jet Velocity 11.5 ft/sec 8 ft/sec
| Angle of Ports above Horizontal 30' 0*

IRiver Velocity 1.3 ft/sec 1.3 ft/sec
Distance from Shore' 253 ft 50 ft

,

,

,
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|
. The following analysis is based on a submerged single-port jet discharge, with the typical parameters '

listed-in Table.9.6. For comparison,-the parameters for the applicant's proposed design are also
given. With the empirical formulae provided by Chasse and Winiarski,28 a characterization

.of the resulting thermal. plume can be obtained. For the month of January under extreme meteoro-
logical conditions'(a case with one of the largest surface plumes for the proposed discharge) a
dilution of about D2 is obtained at.the surface. Thus, the largest surface temperature due to
plant operation will be about 2.5'F'(1.1'C) above ambient. Figure 9.2 is an approximate repre-
sentation of the plume for the above case. This estimate ic conservative because the plume in ]' actuality will sink when the effluent density is greater than that 6f the ambient water (water
has a maximum density at 39.2*F or-4'C). As indicated previously in this section, the applicant
plans to use a submerged single port discharge structure. The applicant's design will release the
discharge at six feet below the normal pool level at a velocity of 8 feet per second.

-Because a' submerged high-velocity discharge would mix the blowdown more rapidly with the ambient
waters and thus reduce the size of the thermal plume, the exposure time for aquatic organisms
passing through the mixing zone would be reduced. Also, fewer. fish would be attracted to the
plume because of:its smaller size and hirh discharge velocities. This, in turn, would minimize
the probability of aquatic organisms being exposed to lethal temperatures and chemical levels for

.

long periods of time and reduce the potential numbers of fish to be killed by " cold shock" in the
event of a sudden unit shutdown.

-By locating the discharge offshore (at a distance comparable to that of the intake) the plume
would not impinge on the shoreline ar.d impacts to the shallow underwater terrace in this area
would be avoided. The thermal plume would be located off the terrace where productivity is less,
but would not impact the high concentrations of ichthyoplankton located in the deeper far-offshore
waters. -Burying the pipeline for most of its length would also prevent the permanent loss of
benthic habitat and any silt deposition.

This type of submerged discharge potentially could stress benthic organisms by exposing them to
excessive temperatures and scouring. This undesirable effect can be avoided, however, by elevating
the distal end of the discharge pipeline and/or directing it at an angle to the bottom. The
model calculation described above addressed the latter case.

In recent years, a majority of the proposed steam-electric plants have chosen submerged dis-
charges. One of the principal reasons for the change is that it is generally easier to meet
regulatory standards with submerged discharges. The submerged discharge design proposed by the
appi; cant differs from the typical parameters discussed above in C .t discharge velocity
is slower, and the depth and distance offshore of the discharge att:.less. Although the typical
desiga is environmentally preferable to the applicant's design, the difference in the thermal
and biotic effects is small, and the staff considers the proposed design acceptable.

9.3.4 Chemical and Blocidal Systems

9.3.4.1 Chemical

Alternatives to the proposed method of disposing of condenser-cooling-system blowdown include
those that reduce the voluae of blowdown, with the consequence of higher Salt concentrations, or
eliminate the blowdown completely. The latter system would entail the disposal of dissolved and
suspended materials as an evaporated sludge. In the selected system, about 12% of the total
intake water is returned as blowdown; the alternative systems would return less. Consumptive use
of water is determined largely by cooling-tower evaporation and would be unchanged, or increased
slightly, by the alternatives.

The amount o' f blowdown from the Marble Hill Station is determined by the need to avoid the
fonnation of scale in the system. Scale formation can be prevented either by complexing preci-
pitant ions in. solution to prevent precipitation, or by adding materials that prevent the forma-
tion of adherent scale while allowing precipitation. Generally, the complexir.g agents (chelating

. organic compounds or phosphoric acid derivatives) must be used in relatively large (stoichiometric)
amounts, and are costly as well as having uncertain environmental effects. Scale inhibitors
(organic phosphorous compounds or polyelectrolytes, such as polyacrylic acid)29,30 are used in
much staaller quantities and are considered to be a practical means of control. At most, about
half cf the blowdown could be eliminated, with a concomitant increase.in the amount of suspended
solids.- The suspended solids and dispersants are considered to be innocuous materials 29 but,
in view of the relatively small (about 6%) decrease in water use, the staff regards this alternative
as one to be based on economic and engineering grounds rather than environmental ones. The use

- of lime to remove calcium and magnesium would allow a small decrease in water use, but would be
at a considerable capital expense and cause the production of waste sludge.

-Zero-blowdown systems involve water treatment, such as softening, use of additives, filtration,
and final stages, in which water,of high solids content is evaporated to dryness. Capital and

- , . .
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operating costs of such systems are high; the staff does not believe that the imposition of such
costs is justified in present circumstances. Domineralizer regeneration wastes are similar in
composition to blowdown and could be handled by zero-blowdown systems on a inuch smaller scale.

: Again the staff does not believe that there are definite environmental benefits, or that the
costs are justified by the small gains expected.

In general, the staff believes the selected system is reasonable; there do not appear to be any
better alternatives.

9.3.4.2 Biocidal

To control biological growth in hat exchangers and cooling towers, the applicant intends peri-
odically to add sodium hypochlorite solution to these systems. Only one component will be
chlorinated at any one time so that its chlorinated discharge will be diluted by the unchlorinated
discharges from other components. Blowdown from the treated system will continue during its
period of chlorination. The staff believes (see Sec. 5.5) that under this procedure there may be
a sufficient number of occasions during which there will be excess chlorine in the discharge, so
that the constrSration of alternatives is justified. An alternative is to hold up blowdown from
the treated system until the chlorine drops to an acceptable level. Other alternatives include
additions of agents such as sulphur dioxide or hydrogen peroxide in regulated amounts to rear *.
w.6n active chlorine to form harmicss products. Dechlorination facilities would require a
retention pond, and their annualized costs (about $46,000 per year 32) would not be justified by
the small biotic impact of the chlorine in the small blowdown (9 cfs), which is fairly rapidly
mixed with river water by means of the submerged discharge.

Blocides other than sodium hypochlorite, such as elemental chlorine, bromine chloride, and
ozone, can be used. Elemental chlorine has essentially the same impacts as sodium hypochlorite,
and the choice is largely based on safety, economic and engineering considerations. Bromine
chloride is a promising new treatment;31 however, there is little experience in its use, and it
is probably more expensive. At present, the staff regards bromine chloride as a viable option,
not necessari:y better than sodium hypochlorite.

Ozone is an effective, but very short-lived, biocide that probably would not be effective in the
cooling towers or other locations well downstream of the injection point. In view of this
defect, and higher costs, the staff currently does not recomend this biocide.

Mechanical methods have been used at a number of plants for condenser cleaning. Such methods,
however, cannot be used in cooling towers and some chlorination remains necessary.

The staff concludes that the choice of sodium hypochlorite as a biocide is reasonable.

9.4 TRANSPORTATION

Alternatives, such as special routing of shipments, providing escorts in separate vehicles,
adding shielding to the containers, and constructing a fuel-recovery and -fabrication plant on
the site rather than shipping fuel to and from the plant, have been examined by the staff for the
general case. The impoct on the environment of transportation under normal or postulated
accident conditions is considered not to be sufficient to justify the additional effort required
to implement any of the alternatives.

,

I

! 9.5 ALTERNATIVE TRANSMISSION LINE ROUTES

The applicant compared seven alternative routings for the Rush transmiss|on line and five routings
for the Columbus transmission line (ER, Section 10.9). In addition to cost, the following fea-

tures were considered: amount and type of land required, rivers and creeks crossed, highways and
railroads crossed, and proximity to towns, wildlife preserves, state parks and forests, military
reservations, airports and gas fields. The selected routes had the lowest estimated dollar costs.
The environmental costs for all the routes were similar.

In response to a request by the staff, PSI investigated the feasibility of routing the trans-
mission lines within the existing rights-of-way of abandoned or little-used railroads. In the
letter of April 14, 1976 from J. Coughlin of PSI to H. R. Denton of NRC, PSI described a number
of reasons (proximity to towns, narrowness of corridor, etc.) why this alternative was not
practical. The staff concurs with this assessment.
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'10. EVALUATION OF THE PROPOSED ACTION

10.1 UNAVOIDABLE ADVERSE ENVIRONMENTAL IMPACTS

10.1.1 Physical Impacts

10.1.1.1 i and ' i

Site preparation for and construction of Marble Hill Units 1 and 2 will require about 250 acres
of the 987-acre area acquired for the plant. About 30 acres of woodland till be cleared for
construction. An area of ebout 3475 acres will be used for transmission corridors and about 1110
acres of deciduous forest will be cleared. The tower bases will occupy about 85 acres of land
that will be removed from production. The rail spur will require an additional 200 acres of
cropland and 45 acres of woodland.

Construction of this plant will probably contribute to further industrialization of the area and
the consequent esthetic intrusion into the rural setting.

Some archeological sites of scientific value may be disturbed.

10.1.1.2 Water=

Dewatering during construction will apparently not be necessary, hence no water-table fluctua-
tions are expected. An estimated 600 gpm will be pumped intemittently from the Ohio River
alluvial deposits during construction, but no consequential impacts are expected.

Siltation from digging and filling, and runoff from bare ground, will be detrimental to the
water quality of Little Saluda Creek. Temporary changes in stream banks and bottoms will result
from construction of the transmission lines.;

During operation, warm water will be discharged to the Ohio River, creating a small (less than
one acre) thermal plume. Comparatively minute amounts of various chemicals, radioactive sub-
stances, and sanitary wastes will be discharged to the river.

,

The plant will consume about 0.05% of the average total flow (about 0.6% of the regulated low
flow) of the river, primarily through cooling tower evaporation.

10.1.1.3 Air

There will be some transient smoke, dust and noise in the air near the site area during construc-
,

tion, creating a slight short-term nuisance to observers and, perhaps, to nearby residents.

During operation, minute amounts of radioactive substances will be released to the atmosphere.
: There will also be 55 to 60 cfs of water vapor released from the cooling towers. The plume will

. occasionally be visible for several miles. A very small amount of drift will be dispersed to'

,

the atmosphere where it will evaporate.
t

10.1.2 Biotic Impacts
;

'

-During construction of the intake and discharge structures the benthic comiunity will be tempo-
rarily disrupted by the dredging of the river and riverbank. Speedy recovery is expected once
the river. bottom is restored to normal.

Planktonic organisms and a small number of fish will be drawn into the plant with the intake
water. The loss of these organisms is not expected to have adverse consequences to the down-
stream ecosystem.- An intake structure incorporating the staff's requirements (Sec. 9.3.2)
would reduce fonnation of silt bars upstream and downstream of the structure and result in little
loss of spawning habitat.

|
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The proposed submerged discharge will entrain planktonic organisms and some fish, subjecting
them to slightly elevated temperatures and somewhat increased chemical concentrations, but no
important adverse effects are expected therefrom. These impacts will be smaller than for the
originally proposed surface discharge at the riverbank.

During spring and fall songbird migrations, a few birds will be killed by collision with station
structures and transmission towers. The numbers will be highest during construction when struc-
tures are floodlighted. Major mortalities, such as occur at television towers, are not expected.1

10.1.3 Radiological Impacts

The staff does not believe that any adverse radiolcgical effects will occur since the radioactive
effluents from the plant will be required to meet the design objectives of Appendix I. The
upper-bound dose estimated to be received by the population from operation of Marble Hill Units 1
and 2 would be about 88 man-rem per year, or 0.0004 percent of the population dose (26,000,000
man-rem) that persons living in the United States normally receive from natural background. The
total annual dose of 900 man-rem to operating personnel from Units 1 and 2 is also a small
percentage (0.4%) of the natural bac ~ ound dose to the regional population. Also the total dose
to construction workers is estimated u be 10 man-rem, which is a small percent (0.6%) of the
dose which would be received by the construction workers from natural background.

10.2 RELATIONSHIPS BETWEEN LOCAL SHORT-TERM USE OF MAN'S ENVIRONMENT AND THE MAINTENANCE
AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY

10.2.1 Scope

The National Environmental Policy Act (NEPA) requires the staff to consider specifically the
long-term ccnsequences to economic productivity of building and operating Marble Hill Station,
had of alternative "short-term uses of man's environment." In this context, short-term is taken
to mean the period of construction and operation, and long-term to mean the period beyond the
service life of the station. In the case of nuclear power plants, there will be strong economic
pressures to continue to use the chosen site (or adjacent ones) for power generation for several
station lifetimes. In this event, the operational period may also be considered long-term.

The economic productivity of the site while it is used to generate electricity will be extremely
large compared with the productivity from agricultural or other likely uses of the site. The ;resulting boost to the region's economy is expected to result in a corresponding large increase
in the long-term productivity, compared with a smaller long-term effect for uses other than power
generation. The principal effects of Marble Hill Station inimical to long-term productivity are
the consumption of depletable resources and the cost of decommissioning. The overall conclusion
of the staff with regard to long-term productivity is that the negative aspects of building and
operating Marble Hill Station are overbalanced by the positive long-term effects.

10.2.2 Enhancement of Productivity

The construction and operation of Marble Hill Units 1 and 2 will have a beneficial 30-year
effect on the economy of this region of southern Indiana. The availability of substantially more
electricity and increased system reliability will tend to allow growth in the different aspects
of the economy.

10.2.3 Uses Adverse to Productivity

The local effects of construction and operation of the Marble Hill plant will prohibit the use of
the occupied land for agricultural or other purposes.

The use of river water at the Marble Hill Station should have a small impact on the short- or
long-term productivity of aquatic life in the river. Dowstream users of Ohio River water will
not be adversely affected by water use at Marble Hill.

10.2.4 Decomissioning

No Specific plan for the decomissioning of Marble Hill Units 1 and 2 has been developed. This
is consistent with the Commission's current regulations, which contemplate detailed consideration
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of decomissioning near the end of a reactor's useful life. The licensee initiates such con-
sideration by preparing a proposed decommissioning plan which is submitted to the NRC for review.2
The licensee will be required to comply with Comission regulations then in effect and decom-
missioning of the facility may not comence without author 1zation from the NRC.

To date, a total of nine civilian nuclear power facilities have been or are in the process of being
decommissioned: Hallam Nuclear Power Facility, Carolina Virginia Tube Reactor (CVTR), Boiling
Nuclear Superheater (BONUS) Power Station, Pathfinder Reactor, Piqua Reactor, Elk River Reactor,
fenni I Reactor, Valecitos Boiling Water Reactor and Peach Bottom Unit No.1.

There are several alterna *ives that can be and have been used in the decomissioning of reactors:
(1) Remove the fuel (possibly followed by decontamination procedures); seal and cap the pipes;
and establish an exclusion area around the facility. The Piqua decommissioning operation was
typical of this approach (2) In addition to the steps outlined in (1), remove the superstructure
and encase in concrete all radioactive portions which remain above ground. The Hallam decomis-
sioning operation was of this type. (3) Remove the fuel, all superstructure, the reactor vessel
and all contaminated. equipment and facilities, and finally fill all cavities with clean rubble
topped with earth to grade level. This last procedure is being applied in decomissioning the
Elk River Reactor. Alternative decommissioning procedures (1) and (2) woula require long-term
surveillance of the reactor site. Af ter a final check to assure that all reactor-produced
radioactivity has been removed, alternative (3) would not require any subsequent surveillance.
Possible effects of erosion or flooding will be included in these considerations.

Estimated costs of decomissioning at the lowest level are about $1 million plus an annual
maintenance charge on the order of $100,000.3 Estimates vary from case to case, a large varia-
tion arising from differing assumptions as to level of restoration. For example, complete
restoration, including regrading, has been estimated to cost $70 million.4 At present land
values, consideration of an economic balance alone likely would not justify a high level of
restoration. Therefore, it is to the applicant's advantage not to foreclose any of the several
acceptable options 6 on methods of decommissioning until near the end of useful plant life.5

The degree of dismantlement will be determined by an economic and environmental study involving
factors such as.the value of recovered land, the value of salvageable scrap, and the costs of
the several levels of decommissioning. In any event, the operation will be controlled by rules
and regulations to protect the health and safety of the public which are in effect at the time.6

10.3 IRREVERSIBLE AND IRRETRIEVABLE C0ft11TMENTS OF RESOURCES

,

10.3.1 Scope

Irreversible commitments generally concern changes set in motion by the proposed action which at
some later time could not be altered so as to restore the present order of environmental resources.
Irretrievable comitments are generally the use or consumption of resources that are neither
renewable nor recoverable for subsequent utilization.

Commitments inherent in environmental impacts are identified in this section, while the main
discussions of the impacts are in Sections 4 and 5. Also, comitments that involve local long-
term effects on productivity are discussed in Se . tion 10.2 above.

10.3.2 Comitments Considered

The types of resources of concern in this case can be identified as (1) material resources and
(2) nonmaterial resources, including a range of beneficial uses of the environment.

Resources which, generally, may be irreversibly comitted by the operation are (1) biological
species and their habitat destroyed in the vicinity, (2) construction materials that cannot be
recovered and recycled, (3) materials that are rendered radioactive but cannot be decontaminated,

. (4) materials consumed or reduced to unrecoverable forms of waste, including uranium-235 and -238
consumed, (5) the atmosphere and water bodies used for disposal of heat and certain waste effluents,
to the extent that other beneficial uses are curtailed, and (6) land areas rendered unfit for
other uses.S

|

l

10.3.3 B| otic Resources '

Development of the two-unit plant and associated offsite construction will commit about 1400
acres of agricultural land and woodland.' These land resources, although they could be returned
to a similar state in 30 years, are considered irretrievable.

I

I.
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10.3.4 Material Resources

10.3.4.1 Materials of. Construction

. The construction of the station will require the commitment of the following quantities of
materials: 300,000 cubic yards of concrete, 6 million board-feet of lumber, 35,700 tons of
steel, and 180 million gallons of water. Numerous other resources (see Table 10.1) are incor-
.porated into the physical station. With the exception of the recoverable materials shown in
Table 10.1 and steel, a significant fraction of which could be recovered if the units are
eventually decomissioned and dismantled, these commitments must be considered to be irretriev-
able. In addition, about 100 million kWh of electricity will be required in the construction of
the units, as well as a considerable quantity of gasoline for commuting workers, for trucks, and
other power equipment onsite.

No comitments have been made on whether these construction materials will be recycled when
their present use teminates. Some materials are of such value that economics clearly promotes
recycling. Station operation will contaminate only a portion of the equipment to such a degree
that radioactive decontamination would be needed in order to reclaim and recycle the.constitu-
ents. Some parts of the station will become radioactive by neutron activation. Radiation
shielding around each reactor and other components inside the dry-well portion of each contain-
ment structure constitute the major materials in this category for which it is not feasible to
separate the activation products from the base materials. Components that come in contact with
reactor coolant or with radioactive wastes will sustain varying degrees of surface contamina-
tion, some of which could be removed if recycling is desired.

The estimated quantities of materials used in Marble Hill Units 1 and 2 should be similar to
amounts shown in Table 10.1.

Construction materials are generally expected to remain in use for the full life of the station,
in contrast to fuel and other replaceable components discussed later. There will be a long
period of time before tenninal disposition must be decided. At that time, quantities of mate-
rials in the categories of precious metals, strategic and critical materials, or resources
having small natural reserves must be considered individually, and plans to recover and recycle
as much of these valuable depletable resources as is practicable will depend upon need.

10.3.4.2 Deplaceable Components and Consumable Materials

Uranium is the principal natural resource material irretrievably consumed in station operation.
Other materials consumed, for practical purposes, are fuel cladding materials, reactor control
elements, other replaceable reactor core components, chemicals used in processes such as water
treatment and ' ion exchanger regeneration, ion exchange resins, and minor quantities of materials
used in maintenance and operation. Except for the uranium isotopes 235 and 238, the consumed
resource materials have widespread usage; therefore, their use in the proposed operation must be
reasonable with respect to needs in other industries. The major use of the natural isotopes of
uranium is for production of useful energy.7

10.3.5 Water and Air Resources

The expected releases of chemicals and radioactive materials and their consequences are dis-
cussed in Sections 3 and 5. It is necessary in station operation to use both air and water
resources to bear these discharges. There is, therefore, a comitment of these resources for
this purpose. Tha more significant comitment of these resources is the consumptive use of
about 30,000. acre-feet per year of water from the Ohio River for the life of the station. Such
a comitment is, however, neither irreversible nor irretrievable. There are no irreversible or
irretrievable comitments of air.

10.3.6 Land Resources

The station site, composed of 987 acres, would be committed to the ;onstruction and operation of
' this power station for the 40 years that the plant would be licen ed to operate. Most of the
: area could be returned to other purposes; however, about 40 acres are considered to be irre-
versibly comitted. The transmission corridors require 3475 acres of land but only the 85 acres
occupied by the tower bases would be withdrawn from agricultural production. The railroad spur
right-of-way occupies about 250 acres of land, about half of which is also used as a transmission
corridor.

i
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Table 10.1. Consumption of R! actor Materials in a
2300-MWe PWR Station (Two Urits)

a
Quantity Used in Plant, ko

Material Consumed Recoverable

Aluminum 47,568 41,732

Antimony 7.2

Asbestos 92,534 1,814

Beryllium 2.4 636

Boron 60,844

Cadmium 324 4.5

Chromium 215.210 ,

Copper 963,470 2,993,740 |
'

Cobalt 0.9

Gold 0.9
1
; Indium 916

Iron 3,661,738

Jewel bearings 0.9

Lead 15,340

Manganese 858,399

Mercury 9 18

Molybdenum 5,847

Nickel 553,983

Niobium 1,960 4,536

Platinum 1.8

Silver 5,172 2,314

Tin 136

Titanium 302 0.9

Tungsten 14

Uranium

Total 97,800

U-235 53,800

U-238 44,000

Zinc 181,439 18,140

Zirconium 282,611

a Pacific Gas and Electric Co., Environmental Report, Units 1 and
2,'Diablo Canyon Site, AEC Dockets 50-275 and 50-323, San Fran-
cisco, Calif., Supplement No. 2 July 28,1972, Chap. XIV.
Assumes 40-year life of the plant operating at an average of
72.57, capacity.
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10.4 BENEFIT-COST BALANCE

10.4.1 Benefit Description of the Proposed Facility

10.4.1.1 Expected Annual-Average Generation

The annual production of Marble Hill Units 1 and 2 at a capacity factor of 70% will be 14 billion
kWh.

10.4.1.2 Proportional Distrit,ution of Electrical Energy

The applicant expects the distribution of sales to be the same as it has been in the past. For
PSI the distribution has been 26 percent domestic,19 percent comercial, 36 percent industrial
and 19 percent other. For N!PSCO the distribution has been 17 percent domestic, 5 percent
commercial, 72 perce. it industrial and 6.6 percent other.

10.4.1.3 Taxes

Federal and State Income Taxes

The applicant estimates that over the 30-year expected life of the station $123,000,000 will be
generated in State corporate tax and $508.000,000 in Federal corporate tax (ER, Sec. 8 1.3).

Local property Taxes

As discussed in Section S.8.2.3, several million dollars per year will accrue to the Jefferson
County taxing units from the !!arble Hill Station. Although taxes can be thought of as transfer
payments over a large area, the local tax benefits can be considered as offsetting the local
environmental impacts attributable to the flarble Hill Station.

10.4.1.4 Employment

During construction of the Station, employment will be provided over a 6-1/2 year period to a
large construction force, peaking at 2,200 workers. Approximately 155 operating and maintenance
personnel with an aggregate annual income of $3 million will be employed at the Station.

10.4.2 Cost Description of the Proposed Facility

10.4.2.1 Economic Costs

Estimated economic costs of the flarble Hill Station are given in T3ble 10.2.

Table 10.2. Economic Costs of Construction and Operation
of fiarble Hill Units 1 and 2

(in millions of 1975 dollars except as noted)

Construction and
Basis Oecommissioning Operation Fuel Total

Present value at 1705 213 n.a. n.a.
tire of first
operation

Annualized 166 21 94 281

a aHills /kWh at 13.7 1.7 7.8 23
capacity factor
0.6

Based on Table 9.1.
aFirst ye.r of operation.

t
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10.4.2.2 Environmental Costs

The environmental costs expected from construction and operation of the station are summarized in
Table 10.3.

10. 2.3 Radiological Costs

The Nuclear Regulatory Commission has adopted amendments to Appendix I of 10 CFR Part 50.
Appendix I sets forth numerical guides for design objectives and limiting conditions for operation
to meet the criterion "as low as practicable" for radioactive material in light-water-cooled
nuclear power reactor effluents.

On September 4, 1975, the Commission amendedll Appendix I of 10 CFR Part 50 to provide persons who
have filed applications for construction permits for light-water-cooled nuclear user reactors
which were docketed on or af ter January 2,1971, and prior to June 4,1976, the option of dis-
pensing with the cost-benefit analysis required by Paragraph II.D of Appendix I. This option
permits an applicant to design his radwaste management systems to satisfy the Guides on Design
Objectives for Light-Water-Cooled Nuclear Power Reactors proposed in the Concluding Statement
of Fosition of the Regulatory Staff in Docket RM-50-2, dated February 20, 1974. The app icant
has chosen this option, and the staff has concluded that the plant as proposed meets the require-
ments of RM-50-2. Accordingly, the radiological impact will be negligible.

10.4.2.4 Environmental Costs of the Fuel Cycle

The environmental costs associated with the uranium fuel cycle are summarized in Table 5.18.
Their contribution to the overall environmental costs is small enough that the conclusion of the
benefit-cost balance is not significantly affected. As noted in Section 5.7 the NRC Staff may
subsequently modify or expand the discussion of environmental effects of the fuel cycle in the
light of the Court of Appeals decision in Natu.al Resources Defense Council v. NRC (CADC Nos.
74-1385 and 74-1586 decided July 21, 1976) D hat decision is now being analyzed liy the Staff.

10.4.2.5 Environmental Costs of Transportation

The environmental effects of transportation of fuel and waste to and from the facility are sum-
marized in Section 5.4.1.4. The impact of those effects is sufficiently small so as not to
affect significantly the conclusions of the benefit-cost balance.

10.4.3 Benefit-Cost Balance

The primary benefit from the operation and construction of the proposed station will be the
production of about 14 billion kWh per year over the life of the station.

The major environmental impacts to be expected from the construction and operation of the pro-
posed units appear to be those typically associated with the creation of large new industrial
plants in rural areas. An average of 1100 people will be employed on the site during the seven-
year construction period. The mechanical-draft cooling towers will issue visible plumes that
will be seen most frequently during the winter.

About 130 acres will be transformed from woodland and pasture to an industrial complex. Although
many other. environmental impacts are assessed in Sections 4 and 5 and are listed in Table 10.3,
none appears to be more than barely perceptible against the normal fluctuations of the environ-
ment.

The primary benefit of increased availability of electrical energy in the applicant's service
area and in the ECAR region will outweigh the environmental and economic costs of the station.

The staff concludes that the overall environmental impact resulting from the construction and
operation of Marble Hill tinits 1 and 2 as proposed will be the minimum practicable for a 2260 MWe
nuclear electrical generating facility if the conditions in the Summary and Conclusions are
implemented. Further, the overall benefit-cosc balance would not be significantly improved by an
alternative choice of site or by the use of an alternative generating system.

_
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Table 10.3. Gunnary of Environmental Effects due to Construction and
Operation of the Marble Hill Station Units 1 & 2

Reference
Effect Sections Impact

Land

Diversion of about !200 acres to industrial use 4.1, 5.1 Small

Loss or alteration of 1300 acres of natural 4.1, 4.3 Small
habitat

Wa te r

Consumptive loss of 0.05% of the normal flow 5.2 Negligible
(0.6% of the minimum flow) of the Ohio River
Pumping of 200 to 600 gpm from Ohio River 5.2 flinor
Valley aquifer
Increased local temperature of Ohio River 5.3 Negligible
water (less than 1 acre increased 5'F)
Loss of river plankton (< 0.6%) by 5.3 Minor
entrainment

Increased siltation in Little Saluda Creek 4.2, 4.3 Temporary
and Ohio River
Increased siltation in fishing streams 4.3 Small

Loss of benthic habitat (< 0.1 acre) 5.3 Negligible

b.'L
Occasional visible plume aloft from MDCTs 5.3 Negligible
Ground-level fogging and icing (frequent 5.3 Minor
onsite, rare offsite)

Deposition of drift (essentially all onsite) 5.3 Negligible

Visual
Occasional visible plume aloft from HDCTs 5.3 Negligible
Containment structures visible on horizon 5.1 Minor, and only

from limited area
Transmission lines and towers 5.1 Minor

Radiation Exposure

Public radiation exposure (88 man-rem /yr) 5.4 Negligible
Workers' radiation exposure (900 man-rem /yr) 5.4 Minor

Radiation expusure to construction workers 4.1 Minor
(10 man-rem /yr)

Social and Economi,c_

Disturbance of archeological sites 4.1 Small

. Increased traffic congestion 4.4 Moderate

Increased stress on housing market 4.4 Small

increased stress on community services 4.4 Moderate

Payroll 4.4, 5.8 Beneficial
Induced expenditures 4.4, 5.8 Benefi:ial
Local taxes 5.8 Beneficial



10-9

References

1. " Final Environmental Statement, Davis-Besse Nuclear Power Station Unit 1," USAEC,
Directorate of Licensing. Docket No. 50-346, March 1973.

2. Title 10. " Atomic Energy," Code of Federal Regulations, Part 50, " Licensing of Production
and Utilization Facilities " Sec. 50.82, " Applications for Termination of Licenses."

3. Atomic Energy Clearing House, Congressional Information Bureau Inc., Washington, D. C.,
17(6):42,17(10):4,17(18):7.16(35):12,

4. " Pacific Gas and Electric Company, Supplement No. 2 to the Environmental Report, Units 1
and 2, Diablo Canyon Site " 28 July 1972.

5. "Draf t Environmental Statement, Comanche Peak Steam Electric Station Units 1 and 2."
USAEC, Directorate of Licensing, Docket Nos. 50-445 and 50-446, February 1974.

6. USNRC Regulatory Guide 1.86, Division of Reactor Licensing, August 1974 and January 1975.

7. " Mineral Facts and Problems," U. S. Dept of Interior, Bureau of Mines, p. 230, 1970.

8. Public Utility Tax Act, Public Law No. 47, State of Indiana.

9. Assessment of Property under the Public Utility Tax Act of 1949, as anended, Regulation
No. 19, State Board of Tax Commissioners, State of Indiana, 1968.

10. Notice to taxpayers of Jefferson Coui.ty of t- rate charged for 1974, Rita F. Gosman,
Auditor of Jefferson County.

11. Federal Register, Vol. 40, No. 172 September 4, 1975, p. 40816.

1

j

i

.

!

4



11. DISCUSSION OF COMMENTS RECEIVED ON THE DRAFT
ENVIROPCiENTAL STATEMENT

11.1.1 Introduction

Pursuant to Appendix D of 10 CFR Part 50, the Draft Environmental Statement (DES) was transmitted
in March 1976 with a request for comment to the Federal, State and local agencies listed in the
summary at the beginning of this final statemant. In addition, the AEC requested comments on
the Draft Environmental Statement from interested persons by a notice published in the Federal
Register on March 11, 1976.

Letters in response to these requests were received from the following:

AdvisoryCouncilonHistoricPreservation(ACHP)
Department of Agriculture (DOA)
Department of Army, Corps of Engineers (20E)
Department of Commerce (DOC)
Department of Health, Education and Welfare (HEW)

)Department of the Interior (D01)
,

Energy Research and Development Administration (ERDA)
Environmental Protection Agency (EPA)
Federal Energy Administration (FEA)
Office of the Governor, State of Indiana (SCI)
Office e' the Governor, Comonwealth of Kentucky (CK)
Louisvi) e Water Company (LWC)
Save The Valley (SV)

Sassafras Audubon Society ((SAS)Kentucky Audubon Society KAS)
Louisville Group Sierra Club (LGSC)
Rosella Schroeder (RS)
D.V.Whitesides(DVW)
J. N. Embry (JNE)

These letters are reproduced in Appendix A of this Statement. The staff's consideration of the
issues raised in these letters is reflected in this Section and by changes in the text. The
abbreviations and associated Appendix A page numbers refer to the specific coments received
from the various agencies, organizations and individuals.

Although the standard 45-day comment period was extended 15 days to May 4,1976, some comments were
received well-after this date. The comments were considered by the staff and were included in

i Appendix A. The staff responded principally to those late comments in areas not discussed in
other sections of t.ie statement.

11.1.2 General Comments and Status of Permits, Approvals and Licenses
(COE,A-6)

,

On September 16, 1975, the U.S. Army Engineering District (600 Federal Place, Louisville,
Kentucky 402D1) was sent a copy of the Applicant's Environmental !!eport - Construction Permit
Stage (ER). Approximately 75 copies of the ER are distributed to the commenting Federal. State
and local agencies. Copies are also placed in Public Document Rooms as indicated in FES
Section 1.1.

The staff characterizes and summarizes in many areas where there is more information available, l
such as the status and review of approvals which may be found listed in the ER. Table 12.0-1.
The use of this process throughout the entire EIS prevents an inordinate and unnecessary length
of the EIS which, as suggested by CEQ, may obscure the intent of NEPA.

|

|
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11.2.1 Anomalies in Water Quality Data
TTPA, A-20, 21, 22; SV, A-40TTOE, A-6)

These questions or coments all relate to the atypical data presented in Tables 2.4 and 2.5.
Table 2.4 is a sumary of the data collected at Louisville, Kentucky (river mile 61: 6) in 1969-
1970 and was extracted from " Water Resources Data for Kentucky", Part 2,1970. (Reference 2.5
2A in the ER). Analyses by two other organizations also gave occasional high values for cadmium,
iron, manganese and phenol. The staff has no explanation for the data, which occasionally
indicate that drinking water criteria are exceeded for cadmium, manganese and paenol. However,
the Station will not add any of these materials to the blowdown and will therefore have small effect
on their concentrations in the Ohio River. Hexane soluble materials are correctly reported in
milligrams / liter.

11.2.2 Gasline
T5V,A-39)

Indiana Gas Company and the Petroleum Division of the Indiana Geological Survey are unaware of
any pipelines near Saluda.1

11.2.3 Topography,GeologyandSeismology
{3v, A-39, 40; RS, A-47; CK, A-36; COE, A-6)

The site is in Seismic Zone 2 (Intensity VII-VIII of the Modified Mercalli Scale), and is more
than 100 miles from the New Madrid (Zone 3) area. Seismic risks are essentially the same for
the alternative sites. This material is also discussed in the Site Suitability Report 2 issued
in July 1976. The information on geology, seismology, topography, etc., in the environmental
statement is not intended to be sufficient for an independent assessment of the adecuacy of the
facility design with respect to the geologic environment. Such adequacy is determined by the
NRC in its safety evaluation of the proposed station. The Safety Evaluation Report will be
published in September 1976 and further information is available in tne applicant's ER and PSAR. I

11.2.4 Sampling for Herbs and Shrubs )
(SV,A-40,41)

A general reconnaissancel of all areas of the site revealed no rare or endangered species.

11.2.5 Soil Characteristics and Stability

(DOI, A-13)

The applicant proposesi to maintain the slopes cut around the plant excavations during construcHon
to assure stability. Local instability of the natural slopes along the Ohio River resulting in
occasional rock falls was notedt, as discussed in Sections 2.5.1.2.1 and 2.5.5.1 of the PSAR.
The stability af the soil on the biuff will be considered in developing the final design of the
intake and discharge pipelines, which will be locatedl in an area of the bluff where the danger
of damage to the pipelines from rock falls is minimal.

| -Soil stability will be considered by the staff in the Safety Evaluation Report.

|
11.2.6 Groundwater Hydrology

{T)01, A-13)'

-Piezometric surface maps for the upland portions of the site were presented in the ER. Figs.
2.5-18, -19 and -20. They show the locations of the monitoring wells in relation to the major
plan 6 structures. The piezometric levels in the alluvial-glaciofluvial aquifer along the Ohio
River floodplain are shown in PSAR, Fig. 321.8-6.

11.2.7 Safe Yields of Onsite Aquifers
ID01,A-13)

The hydrologic characteristics of the aquifers and aquitards in the site area are reported in ER,
Section 2.5.2.3.2.1. The yields of wells in alluvial-glaciofluvial deposits along the Ohio
River have ranged as high as 3.3 cfs. Therefore the withdrawal of 600 gpm (about 1.3 cfs) from
this aquifer during construction should present no problems. Only 200 gpm will be required during
plant operation.
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11.2.8 Domestic Water Use from the Ohio River
(LWC, A-37; CDE. A-7)

The statistics omitted from the DES concerning LWC are included in Chapter 2, Table 2.2-27 of
the ER.

The Oldham County Mater District No. I does have a surface water intake at river mile 502.2
which may or may not be in service, according to the Louisville Office of the Army Corps of
Engineers. District No.1 is on record as a purchaser of water from the Louisville Water Company
(Table 2.2-27 of the ER), but this does not preclude present or future use of their intake.
Oldham County Water District No. 3, which is often confused with District No.1, uses groundwater
from a well system.

11.2.9 Aquifer Permeability
(DOI, A-13)

The soil and rock formations below the plant site are generally of low permeability. The upper-
most carbonate aquifer occurring throughout most of the site is the Laurel dolomite whose
permeability ranges from low to practically impermeable when intact (primary permeability). Its
permeabilities are reported in the range O to 218 ft/yr. Higher values, to 3010 ft/yr, have
been observed where the dolomite is jointed and weathered (secondary permeability). The piezometric |
surface for the Laurel shale marker bed of the Laurel dolomite is shown in Fig. 2.5-18 of the
ER.

11.2.10 Of ficer's Woods
{001,A-14)

Officer's Woods, about 13 miles north of the site, and within 800 feet of the proposed transmission
line route, has recently been added to the National Registry of Natural Landmarks.

11.2.11 Land Suitability
TRS,A-48)

The criteria for site suitability are quite different for nuclear power plants and for ordinary
industry. For example, a site remote from population, markets and supplies may not be attractive
to many industries.

11.2.12 Immediate Vicir.ity
[SV,A-39)

More specifically, there are no industries within 5 miles of the site.

11.2.13 Scenery
(SV,A-39,41,43)

The scenic wooded bluffs will continue to be visible from the Ohio River and from offsite roads.
The statior facilities will not be visible from the river nor from the principal local road
(Route 62). Some vantage points for viewing will become inaccesible to the public because of
Station construction,

11.2.14 Tornadoes
(SV, A-40; CK, A-33)

Nuclear plants are built to withstand tornadoes and are evaluated in the Safety Evaluation Reporti

| (SER) and in Reference 2.

11.2.15 Bi rds |:

| (SV,A-41) |
|

Corrections to the FES regarding bird populations were made in accordance with the coments of ,

Saee the Valley. See Appendix B. I

|

l

l

l
.
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11.2.16 Ohio River Water Quality
(SV, A-40; COE, A-6)

- flore recent analyses appear in Section 2, Table 2.6. The causes for occasional high concentrations
of heavy metals and phenol are not known. See Section 11.2.1.

11.2.17 "More General Ecological Data"
(SV,A-41)

The statement in the draft statement was incorrect. The assessment of effects on periphyton
was actually made on the basis of the protective environmental conditions in Sections 4.3.2.5
and 4.2.5.

11.2.18 Historical Changes: Ba rges

,
(SV, A-41)

^

The staff concurs that barge traffic contributed to historical changes in the fish fauna of the
Ohio River.

11.3.1 Conboy Woods and Old Growth Forests
UV, A 42)

The Rush tranfaission line will pass 0.5 mile east of Conboy Woods.1 At this distance the
transmission '.ine will have small impact on the Woods. Approach to Tribett': Flatwoods, the
l'uscatatuck ilational Wildlife Refuge and other conservation areas is described in Section 3.7

11.3.2 Alternative Transmission _ Routes
(SV, A-42; DOI, A-15; pS1, A-57)

.

A more complete discussio. of the criteria for choosing among alternative routings is given in
Section 9.5 of this statenent and Section 10.9 of the ER.1

11.3.3 Riotic Effects of Chlorin 3 in Blowdown
(DOI,A-14)

A staggered chlorination procedure will be used in the two Marble Hill units. The chlorine in
the blowdown will be rapidly mixedl with the large flow of the Ohio River and should not have
any measurable impact on aquat'. biota.

11.3.4 Storage and Transportation of Radwaste Solids
(LGSC,A-49)

Radwaste solids will be stored on the site and transported to licensed burial facilities in accord
with NRC and Department of Transportation regulations. For additional details see Reference 1.

.

11.3.5 Chlorination Effects and Alternative Biocides
(LG5C,A-49)

With the rapid mixing of the small blowdown with the large flow of the Ohio River, the adverse
! biotic effects of chlorine and its reaction products will be of small consequence. Therefore
| the us? of other more expensive biocides and of dechlorination methods is not justified. The

applicant provides more detail in Reference 1.
1

I
11.3.6 Transmission Costs i

(DVW. A-56)

The staff concurs with the applicant that the difference in trasmission costs is not enough to
make power produced at a few large plants more expensive than ,ower produced at many small
plants closer to load centers.1
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11.3.7 Radioactive Effluents
-{5V, A-41, 42)

Tritium is considered in Section 3.5.1.5, Liquid Waste Summary. The staff estimates the tritium
releases to be 510 Ci/yr/ reactor. The staff's calculational model considers that a pressurized
water reactor releases approximately 16 times as much tritium as a boiling water reactor of the
same power rating.

Anticipated operational occurrences include operator error, component failure, procedural errors,
and design errors resulting in unplanned liquid releases. The staff's technique for adjustment
of the liquid source term for anticipated operational occurrences reflects 102 reactor-years of
operating experience, and is explained in NUREG-0017. " Calculation Of Releases of Radioactive
Materials in Gaseous and Liquid Effluents from Pressurized Water Recetors (PWR-GASE Code) " April

.!
1976.

The charcoal of the adsorters through which effluent gases are passed is disposed of as part of
the dry solid radioactive waste.

" Sufficient decay" is explained in Section 3.5.2.1 to be 70 days.
4

The neutron flux is considered in the production of activated corrosion products in the reactor Icoolant, and has no cther effect on the radioactive effluents. !

11.3.8 Rate of Release of Radioactive Gaseous Waste
*

(DOC, A-12)

The reactor building purge is assumed to occur far periods of approximately 2 hours on 24 occasionsi

during a year. The releases from the waste gas processing system are assumed to occur for 8
hours on 15 occasions during a year. All other gaseous releases are assumed to occur on a
continuous basis.4

Appropriate adjustments were made to the atmospheric dispersion estimates for the short-term
releases, as can be seen from the spread of values of X/Q and 0/Q in Table 5.8.

11.3.9 Operations of. Charcoal Adsorbers
(EPA,A-22)

,

Section 3.5.2.3 has been revised to clarify the requirements on the use of the charcoal adsorbers
in the auxiliary building ventilation system. A similar requirement would be made on the charcoal
adsorbers in the main condenser air ejector exhaust. By meeting the design objectives of Appendix
1, the systems satisfy the requirements of reducing the effluents to "as low as practicable"
levels.

11.3.10 fiascatatuck National Wildlife Refuge
MM

The nearest approach of the transmission line corridor to the fiuscatutuck National Wildlife
Refuge will be 9400 feet, close to the minimum of one mile recommended by the Department of
the Interior comment.

11.4.1 Concentration of Toxic Materials by Fish
(SV, A-43)

Although the blowdown is several tines more concentrated in chemicals than is the river water,
the size of the blowdown is small and it is rapidly diluted to ambient chemical concentrations

| by mixing. Therefore, no measurable effect on fish is expected.
I

t

i 11.4.2 Transmission Line and Railroad Corridor: Aguatic
(SV, A-41; 001, A-14, A-15; LGSC, A-49; EP/ , A-21 COE, A-7)

The staff assesses effects of construction on offsite streams to~ be small and of short duration.
A detailed survey of impacts is not possible since the routes are known only approximately.

. Approach of corridors to conservation areas is discussed in Section 4.3.1.2 of the FES. The
[ restrictions on herbicide use near streams are discussed in Section 9.5. The crossing of streams

during construction is discussed in ER, Section 4.2.1.3. See FES Sections 4.5.2, 11.6.5 and
-11.10.2.

,. . -- -. ..
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11.4.3 Significant Figures
(SV,A-423

Few numbers in this statement are significant to more than two figures. This accuracy suffices
for most purposes of this statement.

11.4.4 Crushed Stone*

(SV,A-42)

Crushed stone will be ubtained by crushing stone excavated at the site.,

11.4.5 Use of Herbicides in the Transmission Corridors
UV, A-42; S01, A-30, COE, A-7)

The herbicide 2,4,5-T will be used in ictordance with Federal and State regulations.
Additional staff restrictions on aeria spraying are described in Section 4.5.2.

,

11.4.6 Alternative Transmission Line corridors
(SV, A-42; D01, A-15)

See FES, Section 4.3.1.2.

11.4.7 Impacts on Schools
(SV,A-42)

See FES, Section 4.4.2.3.

11.4.8 Transmission Corridors: Ecological Edg
{SV,A-42)

Some necies of flora and fauna prefer edge habitat, leading to greater diversity. This is
discussed further in Reference 1.

11.4.9 Change in Discharge Structure Design
' RPA, A-20; CK, A-32; D01-14; COE, A-8)

The discharge structure has been modified from the surface discharge with a discharge velocity
of 2 feet per second and a structural outfall terminated at elevation 420'0" to a subwrged
discharge with a discharge velocity of 8 feet per second and the discharge pipe teminated at
elevation 414'0". See Section 5.3.3.5 and Reference 1.

11.4.10 Erosion Control Plan,

i (TPA,A-21;00A A-3; COE, A-7)
!

! The applicant's system t to control site runoff during construction and operation uses a sedimenta-
tion basin with a storage volume of about 717,000 cubic feet. This volume exceeds the maximum
24-hour runoff with a recurrence interval of 10 years. The applicart expects the settling pond
to result in an effluent containing less than 50 mg/ liter of suspended solids during the
maximum 10-year 24-hour rainfall,

11.4.11 Construction Inpacts on Offsite Streams
TEPA, A-2TTTV. A-41; D01, A-14)

Construction impacts on offsite streams during construction of the transmission 1 ws and rail
spur will be small and of short duration, because of the conditions specified in Section 4.5.
In particular, herbicides will not be used within 200 feet of water bodies except by tree injec-
tion methods, a vegetated border 100 feet wide will be maintained on both sides of the stream,
and precautions will be taken to minimize impacts where streams must be crossed by construction
equipment.



. __ _. _ . . - - . . ._ -

4

11-7

11.4.12 Pesticide Use
(EPA,A-22)

lThe applicant will follow the appropriate Federal and State regulations.

11.4.13 Storage of Fuels and Lubricants
(EPA,A-25)

The applicant statest that it will comply with all Federal and State laws concerning oil storage
and will develop appropriate SPCC Plans.

11.4.14 Bobcat Habitat
(D01,A-14)4

i Some bobcat' habitat will be lost due to land clearing and noise from construction activities.
i However, there is suitable habitati for the bobcat near the site. Since the bobcat's range is 6

to 10 square miles, its possible displacement from less than I square mile at the site may not be
seriously restrictive. The bobcat is protected by Indiana law, but only from hunting.

!

11.4.15 Herbicide Use in Flood Plains.

(DOI, A-15; COE, A-7)

The detailed routes of the transmission line and rail spur corridors are not available, so that
precise estimates of clearing effects cannot be made. There are few flood plains on small streams
wider than 200 feet, within which herbicide use is already prohibited. Further, with the use of a
biodegradable herbicide the staff sees small likelihood that herbicide use on flood plains would
be damaging to stream biota. However, to minimize the likelihood of herbicides reaching offsite
streams during floods, the staff in Section 5.2 has required that the applicant use biodegradable"

herbicides on flood plains, applying them only between July and December.

11.4.16 Disposal of Spoil from Dredging and Exccvation
(DOI, A-15)

Plans for disposing of. dredge spoils are currently under review by Public Service Company of
7
- Indiana, Inc., and it is not possible to describe the exact plans at this time. The possible use

of spoil onsite as fill has been mentioned.

The applicant has statedl that approximately 410,000 cubic yards of rock will be excavated during
i construction of the Marble Hill Station. This material will be crushed and used on site for con-

struction of laydown areas and parking lots and offsite for the railroad spur bed. Approximately
600,000 cubic yards of loess and topsoil will also be removed during construction. Topsoil will

; be stockpiled on site and reused for seeding site area after construction. Loess will be used as
. fill along the western and southwesterr. areas of the site.'

'11.4.17 Historic Structures along Transmission Lines ,

(001,A-14)

i The staff agrees, if structures of possible historic value may be impacted by the construction or
operation of transmission lines, that the applicant, in consultation with the State Historic
Preservation Officer, should assess these values and take appropriate action (Section 4.5.2).j.

t

t
11.4.18 Control of Dust during Construction

(501 A-28),

In Section 4.5.1.1, the applicant indicates methods that will be used to control dust onsite,
' including sealing. Through Indiana Regulation APC20, dust produced or carried offsite will be

regulated.

:

|

, , - -- - - . - - , , , - , , , . ,.. --
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11.4.19 Transportation by Barge
(RS, A-48; EPA, A-25; COE, A-6)

At the present time, the applicant has not submitted a proposal to the NRC to build a barge
facility. Its environmental impact will be assessed if a proposal is submitted.

11.4.20 Archeological Surveying
(RS,A-48)

Additional information on the required archeological surveying of the site is contained in
Section 4.1.1.

11.4.21 Visual Impact of Transmission Lines
(LGSC, A-49; CK A-33)

The staff agrees that the visual impact of 115 miles of transmission lines or. the Indiana land-
scape is undesirable.

11.4.22 Construction Impact on the Southwestern School District
(SV, A-42)

As discussed in Section 4.4.2.3 of the statement, tax revenues in the early years of construction
|may not be generated soon enough to meet fully the initial demands on the Southwestern District

by the children of construction workers. Over the long term, the tax revenues are likely to be
sufficient to satisfy the added demands.

11.4.23 Construction impacts on Schools Hospitals and other Comunity Services
(HEW,A-12)

These impacts are considered in Section 4.4 of this statement.

11.4.24 Acidity of Site Su'> soil
(DOA,A-4)

There will be no acid reactions of soil with concrete structures since the pH is above 3.5. All
Category I structures will be founded either in rock or on structural fill.1

11.4.25 Revegetation Plan
(DOA,A-3,4)

The applicant has developed a revegetation plant for the site which complies with State Highway
Specifications and provides for the stockpiling of topsoil and its use for revegetating areas
disturbed by construction. The plan specifies the areas to be seeded and some details of seed,
fertilizer and mulch to be used,

11.4.26 Site Land Use
(DOA,A-5)

In addition to those permanent plant structures which will occLpy 130 acres of land, there will
be temporary structures erected during construction. These will include: laydown and material |
storage areas, construction offices, parking lots, settling ponds for erosion control, access !

roads, warehouses, unloading facilities, the batch plant, and other miscellaneous facilities.
Many of these perfonn a temporary service and will be dismantled after construction anc the
land they occupied will be revegetated.

11.4.27 Dioxin Impurity in Insecticide
(RS,A-47)

Current EPA standards require manufacturers to control dioxin impurity in undiluted insecticides
to 0.1 ppm.

|



.

11-9

11.4.28 Use cf Herbicides in Transmission Line Corridors
(LGSC, A-49; DVW A-56)

The applicant statesi that the herbicides used by PSI are all approved by the EPA and applied
under the recommendation of the EPA and the State chemist. Herbicides are used on the right-of-
tay only t,y permission of the property owner with provisions established to address any complaints.
With the staff's conditions (Section 4.5.2), the impacts will be acceptable and the more expensive
alternatives are not justifiable.

11.4.29 Use of Herbicides in the Muscatatuck National Wildlife Refuge
(DVW,A-56)

The staff believes that special consideration should be given to protect the expected higher |

wildlife populations in wildlife refuges. Extra protection will be afforded to these populations |
by the conditions in Section 4.5.2. |

|

11.4.30 Disposal of Landscape Waste and Construction Debris
(CK, A-31)

i See Section 4.5.1. The applicant will dispose of these wastes in accordance with State of Indiana
and local requirements.

11.5.1 Effects of Operatinc Transmission Lines
(RS, A-48; SV, A-43)

The effects of operating high voltage transmission lines are discussed in Section 5, and are
assessed to be small. Only the more important impacts are discussed in Section 10. The ozone
experiment referred to was carried out by the American Electric Power Service Corp., with the
assistance of Battelle Memorial Institute (Columbus Laboratories).

11.5.2 Transportation of Radioactive Materials
(JNE, A-51; CK, A-34; EPA, A-24)

The transportation of radioactive materials has been generically discussed in the AEC report,
" Environmental Survey of Transportation of Radioactive Materials to and from Nuclear Power
Plants," December,1972. Thestaff'sevaluation,pursuantto10CFR51.20(g),isgivenin
Section 5.4.1.4.

11.5.3 Life of the Station
(RS,A-47)

The licenses for constructing and operating the station are issued for a total of 40 years from
the issuance of the construction permit. However, the economic operating life of the plant is
usually considered to be about 30 years,

11.5.4 Bioaccumulation Factors in Ohio River Biota
(LWC,A-37)

Data are not available on the bioaccumulation factors specifically for Asiatic clams and fresh-
water sponges. Assuming a factor of 105, as large as measured for any organisms, including
organisms similar to clams and sponges, an individual would receive a dose less than 1 mrem / year
if he ingested a weight of these organisms equal to his intake of water. Accordingly, there is no
need to conduct a special study of the bioaccumulation factors for these organisms.

11.5.5 Fogging-and Icing <

|(501, A-28; SV, A-43; KAC, A-51)

Fogging ind icing effects should be small off site as discussed in Section 5.3.1.3. Unusual
weather cenditions expected to occur less than once per year would te required for the plume to
ac'd to fogging and icing effects several kilometers from the site.
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11.5.6 Ultimate Disposal of Radioattive Wastes
(EPA, A-24; DVW; A-56; R3, A-48; CK, A-33; LGSC, A-49; JNE. A-51)

On May 7,1976, ERDA announced that it was issuing a Technical . ternatives Document (TAD) which
presents a comprehensive survey of the current status of technologies for handling and storing
commercial radioactive waste. The TAD was prepared by approximately 200 waste managenent experts
at laboratories and universities around the country. It is a complete reference work on the
status of technology as of September 1,1975 for waste generated from the production of electricity
in nuclear power reactors. ERDA Administrator, Robert C. Seamans, Jr., said, on the basis of the
document, that "ERDA is confident that the technology base does exist to arrive at waste manage-
ment solutions, and its radioactive waste program is directed to develop this capability to an
operating level on a timely and acceptable basis."

The TAD document will provide one basis for a generic environmental statament which ERDA will
prepare, with assistance from NRC, on the treatment and storage of the radioactive waste generated
by nuclear power reactors. This statement will address in a generic way the particular environ-
mental impacts mentioned in the EPA comments. The information in the TAD was presentea in summa-
rized form in testimony before the Joint Committee on Atomic Energy (JCAE) on May 10-12, 1976 by a
number of ERDA officiels.

Parallel developments have been taking place in the NRC. Responding to a Comission request, the
ACRS reviewed the NRC program for regulating fuel cycle activities and suggested in a letter dated
April 15, 1976 that the regulatory program in the fuel cycle area be accelerated and expanded,
enumerating a number of recommendations for NRC action. The NRC responded in a letter dated May
12,19/6 agreeing in 1,eneral with the recommendations, and expressing a firm commitment to the
establishment of an active and effective regulatory program for the management of nuclear wastes.

This comitment was reaffirmed in NRC testimony before the JCAE on May 12, 1976. It was mentioned
that the regulatory framework would have to be supported by a comprehensive environmental impact
statement. The extent of NRC contributions to the statement was o'.'. lined. The NRC testimony
agreed with the ERDA conclusion that the basic technology for waste r,anagement is available and
that implementation of that technology on a schedule that will meet national needs should be the
main direction of future effort. The NRC has firmly established waste management as a high
priority effort and has made the commitment to act rapidly and methodical;y to establish a sound
regulatory base for licensing waste management activities.

With regard to social and economic impacts, the NRC task force on goals and objectives of waste
management has explicitly considered these factors and has cummunicated their thinking to the EPA
staff on several occasions. Agreement was reached that these issues can best be addressed in a
generic manner rather than in individual cases.

On August 13, 1976, in response to the D.C. Circuit Court decision in NRDC v. NRC (July 21,1976),
the Commission had directed the staff to produce a revised environmental survey 7n the probable
contribution to the environmental costs of licensing a nuclear power reactor that is attributable
to the reprocessing and waste management stages of the uranium fuel cycle. In addition, the
Commission intends to reopen the rulemaking proceeding on the Environmental Effects of the Uranium
Fuel Cycle, (Docket RM-50-3) for the limited purpose of (1) Supplementing the record on the
reprocessing and waste management issues; and (2) Determining whether or not on the basis of the
supplemented record, Ttble S-3 of 10 CFR Sl.20(d) should be amended and, if so, in what respect.
The revised environmental survey, together with any amendments to Table S-3 that may be proposed
as a consequence of that analysis, will be the basis for these reopened proceedings,

11.5.7 Radiation Doses
(SV,A-40,41)

Wind direction is considered relative to radioactive Effluents. As part of our evaluation, the
staff calculates the atmospheric dispersion factor for each of the 16 compass sectors at various
distances out to 50 miles. From these, doses are calculated which are used to determine the total
population exposure to 50 miles given in Table 5.10.

The effect of the neutron flux is considered in the production of activation products in the
reactor coolant. Neutrons are produced only within the reactor core. This is the central, most
shielded component of the power plant. Just for the protection of the operators, tnis shielding
consists of several feet of water, several inches of steel, and several feet of concrete. At
this poiht, the neutron flux has been reduced to a point that the dose is acceptable for the plant
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opera tors. The public is further protected by the additional feet of concrete in the containment
structure which surrounds all the primary plant equipment, and by the shielding and dispersion
produced by one-half mile or more of air between the plant and site boundary. At this point the
flux and its associated dose are undetectable, and so low as to be of no significance to the
public health.

. The term "as low as practicable" is defined in 10 CFR Part 50.34a to mean "as low as is practicably
achievable TalTiig Tnto account the state of technology, and the ecor.omics OT~ improvements in
relation to benefits to the public health and safety and in relation to the utilization of atomic |

energy in the public interest." Numerical guides for design objectives and limiting conditions
for operation to meet this criterion are contained in Appendix I to 10 CFR Part 50, issued May 5,
1975, tnd amended September 4,1975. Marble Hill Nuclear Generating Station has been determined
to be esigned in accordance with' this regulation.

11.5.8 Extent of Plume
ISV,A-43)

Visible condensed water plumes from cooling towers extendina fifteen or more miles downwind will be j

observed only a small percentage cf the time under conditions of high atmospheric stability i

and small wind shear. Such plumes are most likely to occur when the atmosphere is cloudy or
foggy,1 so that the shadowing and esthetic impacts would be reduced.

11.5.9 Acid Mist
T3V,A-4T;S0I,A-28;COE,A-7)

This subject is thoroughly discussed in Section 5.3.1.6. In view of the large amounts of water
available in ambient air and in the coal plant plume itself, the staff expects a negligible
effect on acid mist formation when plumes from coal plants and nuclear plants mix,

11.5.10 " Case-by-case basis" and " natural"
(SV,A-43)

The phrase " case-by-case" refers to the determination of the permissible size of the mixing zone
by the appropriate agency. The " natural" temperature refers to the daily average river temperature
upstream from the discharge.

11.5.11 Statistical Correlations
(SV,A-43)

It is entirely possible to correlate variables in a complex system even though they nave no
causal relationship. Ve feel sure there are many socio-economic factors which will show an
equally close correlation with crime in these areas, and which have a highly probable causal
relationship. None of the radiation exposure data collected among workers who received

,

cignificantly highcr levels of exposure have suggested such a causal relationship exists.

; 11.5.12 Design of Intake Structures
(DOI, A-14; EPA, A-20; PST A-64; COE, A-7)

j In reconnending the redesign of the intake structur2 to permit unimpeded flow of near-shore
water, the staff recognized that the impacts resulting from the impingement of fish would not be'

great, in view of the moderate number of game fish impinged at the Clif ty Creek plant (Table 5.1)
ntake -iow was 30 times greater. Nevertneless, it appeared to the staff that! where the i

modifications of the intake structure design to (1) lower the top of the near-shore section of
the intake fiume to a few feet below the nonnal minimum level of ficAlpine Pool (420 feet MSL) and
(2) cover the intake fiume within about 50 feet of the shoreline with a solid cover in place of
the wire mesh would be practicable, and probably no more or little more expensive than the
original design. -With this design, or an equivalent one, fish in near-shore water would not be
forced to pass close to the bar grill in migrating up and downstream. Consequently, fewer fish
would be impinged than with the current design. Therefore the staff holds to the requirement in
the draf t statement that the intake structure be redesigned to permit unimpeded flow of near- !

snore water (Section 4.5.2), j

|

-
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The applicant did not respond to this recommendation in the draft statement with renstruction and
-oparating cost evaluations supporting the original design.

A continuously operating fish return mechanism is recommended in the comments of both EPA and the
Department of the Interior. The staff believes chat this requirement should not be imposed until
monitoring results show.that a significant number of game fish are impinged on the redesigned
intake structure. The design of the travelling screen and the debris collector should be such
that'a fish return device may be incorporated if shown to be necessary by the results of monitoring
impingement (Section4.5.2),

11.5.13 Reactions of Phenol with Chlorinating Agents
(SV. A-43)

.Bott phenol and chlorinating agents are toxic to aquatic organisms at very low concentrations. If
they react, the product is likely to be toxic, like most such chlorinated organic compounds.
However, the mixing of the small discharge with the large water flow of the Ohio River will
rapidly dilute all of these compounds to harmless concentrations.

11.5.14 -Effects of 765 kV Transmission Lines
(SV, A-43; LGSC, A-49)

The staff has analyzed the possible health effects of transmission line voltage gradients in more
detail in Section 5.6. While some adverse health eff="ts have been observed in switchyard workers,
none have been observed in individuals exposed to transmi nion line voltage gradients of 12 kV/m.
This is the maximum gradient specified by the applicant.

~11.5.15 Effects of l ow-Level Radiation
(DVW,A-56)

The NRC has held extensive public hearings and considered the testimony of n.>ny exp+ .s in reaching
the conclusions that the low levels of radiation which are expected from this faci' , a will have
such a small effect on the population within 50 miles that it will be undetectable lae staff
assessment of reactor accidents concludes that the risk is acceptably low. (Sectic,n 7)

11.5.16 Bases of Population Dose Commitment-
(EPA,A-23)

The dose commitment is the 50 c ear commitment per year of intake. The year 2000 populat4n was
projected by the applicant as escribed in the ER. The projection was verified and ur ,y the
staff. The assumptions regarding buildup are described in Appendix D in detail for the our
classes of nuclides. The dose contributions of the daughters of strontium, cesium, and other
pertinent elements w2re included in the dose calculations.

'11.5.17 . Completeness of the Population Dose Comitment
(EPA,,A-23)

The staff considers its treatment of the impact to the total population of the United States to be
an adequate assessment of the impact of an individual nuclear power plant. We have considered
population growth during the life of the plant by utilizing the estimated population at the
midpoint of the plant life.

11.5.18 Periodic Analysis of Louisville Water

(LWC, A-37, A-38)

Only the nearest municipal intake downstream from a facility is usually discussed specifically in
NRC statements. Doses from drinking water were calculated for the Oldham County system,10 miles
downstream from the site. Oldham County Water District 3 nonnally takes its water from wells in
an aquifer charged by the Ohio River. Oldham County Water District I nonnally purchases its water
from the Louisville Water Company, but it does have a water intake on the Ohio River which can be
used. Doses calculated for this intake are conservative compared to those calculated for the
Louisville Water Company intake. The Louisville intake was considered in our population dose

' astessment (Table 5.10).
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' Because of the very large number of people served by this single system, the staff agrees that the<

applicant should periodically analyze both the Louisville tap water and intake water during the
operational phase of the monitoring program. (Table 6.1).

11.5.19 Frequency of Monitoring of Sediment. Benthos and Aquatic Plants
(LWC,A-38)

The guidelines in Regulatory Guide 4.8 rr, commend these samples be taken semiannually, preferably
at times of maximum seasonal activity. In view of the extremely low exposures predicted by these

. pathways even for the unusual pathway f ostulated for this location, we feel that this is adequate.

11.5.20 Sulfate Additions to the Ohio River4

(KAC,A-51)

Approximately 2500 times the amount of sulfates contributed annually by the Marble Hill Station
flow by in the Ohio River each year. The figures for sulfate quantities on pages 3-21 of the FES
and in Tables 3.6 and 3.7 are correct and consistent with each other.'

J

11.5.21 Weather Effects from Cooling Tower Plumes
(KAC,A-51)

Statistically perceptible precipitation increases downwind of large urban heat sources have been
observed. The staff is not aware of similar empirical data for weather effects from large cooling
towers.

j 11.5.22 Units in Table 5.18, Environmental Considerations for the Uranium Fuel Cycle
(KAC, A-52)

The units in Table 5.18 have been corrected. In four instances, megatons were used in place of
metric tons. There is no mistake regarding water use in Table 5.18 as claimed in the comment.

11.5.23 Suspended Solids in Blowdown"

(EPA, A-20; SOI, A-29; COE, A-8)

A sizable fraction of the suspended solids in the makeup water will settle in the basins of the
coaling towers and will be removed periodically. The procedure for cleaning the basins is described
by the applicant in Reference 1.

,

11.5.24 Chemicals in Blowdown
j (EPA,A-20)

i The average free residual chlorine concentration in the blowdown was estimated to be 0.05 mg/1.
See Reference 1 for more detailed information.

.

'
11.5.25 Interactions between Trophic Levels

(EPA,A-21)

' mpacts due to interactions between trophic levels are estimated to be small and undet'ectable,1i.

because the.origina) effects on each level are small.

f

I 11.5.26- Effect of Drift on Air Quality

(SOI A-28)

I 'The staff expects offsite effects 'c' drift on air quality to be small since almost all of the
. drift will deposit on the site (Section 5.3.1).

|

11.5.27 Massive Radioactive Contamination of the Ohio River
(CK. A-32)

1The probability of massive radioactive contamination of the Ohio River by the Marble Hill Station
'is so snall~ (see Section 7) that no "self-protective' measures" by the Louisville Water Company are
needed.'

'

.-

!
_, . . . , , , . _ , . - . - _
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11.5.28 Health Effects on People
(CKr A-33; LGSC, A-49)

Doses to people living near the plant or near waste transportation routes are so small compared to
natural background that no danger-to-health thresholds are approached (Section 5.4.1). The NRC
evaluation is made on the basis that radiatic' from the station will be small compared to the
variations in natural background radiation. .refore, affects will be undetectable. Further,
individual doses must comply with Appendix ! of 10 CFR 50.

11.6.1 Indian Bat Survey
(SV,A-43)

See detailed discussion in Section 4.3.1

11.6.2 Use of Ion Exchange in Conjunction with Gamma Scans
TSOI,A-29)

Table 6.1 contains the notation " Gamma scan, I-131." This means that both analyses are to be
done, just as the agency has suggested. Nothing specifically states than an ion exchange system
is to be used to analyze for I-131, but it is understood that in actual practice this is the only
method appropriate for the required level of minimum detectable activity.

11.6.3 Monitoring Programs
(LGSC,A-49)

The pre-operational monitoring programs are described in Section 6.

11.6.4 Methodology of Biological Monitoring
(EPA,A-19)

The aquatic ecological data which appears in the DES has in many instances been general. zed or
sumarized from much more detailed studies appearing in Subsection 2.7 of the ER. In addition,

Subsection 6.1 of the ER contains a full treatment of all methodologies used.

11.6.5 . Biological Data on Offsite Streams
(EPA, A-21)

The impact of transmission lines on streams over which they pass is expected to be of a temporary
nature and should have no long-term effects upro fish standing crops and relative abundance,
in light of our protective environmental conditions (Section 4.5.2). These short-tem impacts do
not justify the time and expense of a stream-by-stream fish study. Likewise, minor short-term
impacts of transmission line construction will have no conceivable impact on downstream phyto-
plankton populations (Section 4.3.1.2),

11.6.6 Reliability of Aquatic Data
(EPA,A-21)

Other references cited in the same paragraph are considerably more recent, dated 1972,1973 and
; 1974. The phytoplankton data collected in 1974-1975 are comparable with the earlier data.

It was not possible to sample natural substrates for periphytic algae during the Marble Hill
uaseline study for several reasons, including (1) suitable natural substrate type was rare in that
area of the Ohio River, (2) suitable substrates that were located were highly scoured and did not
yield useful data, and (3) fluctuating water levels between samplings further complicated selec-
tion of suitable natural substrates. Artificial substrates were used as a practical compromise.

11.6.7 Groundwater Monitoring
(DOI,A-13)

The staff believes that the most dependable early observations of radioactive leaks to groundwater
will be obtained from surface water samples from Little Saluda Creek and the Ohio River. However,

. groundwater radioactivity will also be monitored at the onsite well for potable water (NE corner
of the site) and in another onsite well in the Ohio River alluvial-glaciofluvial aquifer southeast
of the plant structures.
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11.7.1 Safeguards Against Sabotage and Terrorist Attacks
(CK A-35)

A safeguards program has been in effect for many years to protect against theft, diversion and
sabotage in connection with the production, processing, storage and transportation of radioactive
and special nuclear materials, such as plutonium. Continuing deselopment programs are being
actively pursued by both NRC and ERDA to improve the techniques and cost-effectiveness of existing
safeguards systems, as well as to adapt them to the changing requirements of evolving nuclear
technology. 'hese developments are described in some detail in the statement of R. G. Page on
November 18 75 before a committee of the California legislature (NUREG 75/114), and are sum-
marized in use ERDA Weekly Announcement for the week ending April 30, 1976.

In view of past experience and the increasing emphasis on safeguards research and develoament, the
NRC and ERDA are confident that safeguards problems associated with the expanding nuclear industry
will continue to be satisfactorily resolved.

11.7.2 Reactor Safety Study (Rasmussen Report)
; (RS, A-48; JNE A-51; LGSC, A-50) i

f The Reactor Safety Study (referred to in the comment as the "Rasmussen Report") was originally |
' sponsored by the U. S. Atomic Energy Comission, and was completed under the sponsorship of the

|U. S. Nuclear Regulatory Commission which came into being on January 19, 1975. The study was
conducted by about 60 people under the direction of Professor Norman C. Rasmussen of MIT, and
required 70 man-years of effort. This notice is a standard statement routinely placed on all
documents prepared by non-NRC individuals or organizations under contract to NRC; the " Reactor
Safety Study" was, in large part, prepared by contractors for NRC. All contractors are required
by NRC procedures to insert such language, consequently, the inclusion of the notice in the
" Reactor Safety Study" should not be construed as reflecting any doubt in its contents by the NRC.

When the final report of the Reactor Safety Study was completed and published in October 1975, the
then NRC Chairman William A. Anders said of it,

"The Comission believes that the Reactor Safety Study report provides an objective
and meaningful estimate of the public risks associated with the operation of present-
day light water power reactors in the United States. The final report is a soundly
based and impressive work. Its overall conclusion is that the risk attached to the
operation of nuclear plants is very low compared with other natural and man-made risks.
The report reinforces the Comission's belief that a nuclear power plant designed, con-
structed and operated in accordance with NRC's comprehensive regulatory requirements
provides adequate protection to public health and safety and the environment. Of course,
such regulatory requirements must be continually reviewed in the light of the knowledge,
including that derived from a vigorous regulatory research program."

The staff's analysis of accidents in Section 7 did not rely on the Rasmussen Report as a basis for
its evaluations and conclusions.

11.7.3 Adequacy of Acciant Analysis
(JNE, A-51; LGSC, .1-50; DVW, S-56)

The staff's position on relea;es of radioactivity to the river is given in footnote "a" to Table
7.2, as follows: "Our evaluati e of the accident doses assumes that the applicant's environmental
monitoring program and appropriate additional monitoring (which could be initiated subsequent to a
liquid release incident detected by in-plant monitoring) would detect the presence of radioactivity
in the environment in a timely manner such that remedial action could be taken if necessary to
limit exposure from other potential pathways to man. Postulated accidental releases are con-
sidered further in the Safety Evaluation Report.

11.7.4 Assumptions Regarding Postulated Accidents
TDVW,A-56)

The staff is not aware of any occurrences at operating nuclear power plants which make the assump-
tions used +o estimate radiological consequences questionable.
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11.7.5 Calculations of Accident Doses
(KAC,A-52, DOI,A-15;KAC,A-52)

Table 7.2 includes calculated radiation doses to an assumed individual at the site boundary as.a |
fraction of the IJ CFR Part 20 limit of 500 mrem, not in terms of radioactivity released to the
environment as implied by this comment. Table 7.2 also shows estimated integrated radiation
exposure to the population within 50 miles. These integrated exposures, as stated in the text,
are well within naturally occurring variations in the natural background. The staff's position
on Class 9 accidents is stated in Section 7 of the environmental statement. Footnote "a" to
Table 7.2 discusses releases of radioactivity to pathways other than airborne transport (see
Section 11.7.3).

11.7.6 Health Effects from Radiation
(KAC,A-52)

When absorbed dose is measured in rem, the health 6ffects of different kinds of radiation are the
same per rem absorbed.

11.7.7 Need for a Red 1ndant Makeup Water Supply
(LGSC,A-49)

If the makeup pumps all failed because of a river accident or a flood, the nuclear reactors would
be shut down and safely cooled by the water contained in the cooling tower basins. This reservoir
(Ultimate Heat Sink) will be discussed in the Marble Hill Safety Evaluation Report which is
scheduled to be issued in the near future.

11.7.8 Emergency Plans
(CK,A-33,36)

Emergency plans are considered in the safety review and will be specified in the Safety Evaluation
Report,

11.8.1 PSI's Efforts on Conservation of Energy
(DVW, A-56)

Measures taken by the applicant to encourage energy conservation are discussed in the response to
Question 6 in Supplement 1 of the ER.

11.8.2 Calculations in Table 8.16 of the DES
(SAS,A-54)

The staff's forecast in Table 8.16 used a growth ' rate of 6% per year in peak demand. In the final
statement projections are given for growth rates of 5.0% per year and 6.5% per year. The staff
considers that projected growth rates are uncertain to the extent represented by this range.

11.8.3 Need for Power
(SV,A-44)

The staff assessment is described in Section 8. Many sources in addition to those recommended in
comments were considered by the staff.

11.8.4 Consequences of No Project
(FEA,A-27)

The principal consequence of no project would be that electrical power judged to be necessary for
the PSI service area would not be available when it was needed,

11.8.5 Need for Power Evaluations
(DVW, A-56; ERDA, A-17)

The staff, in its evaluations of the several elements contributing to the need for power in
Section 8 discussed the bases for its evaluations and the uncertainties involved in these
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assessments. The conclusions in Section 8 represent the best estimates of the staff regarding
both energy requirement and needed peak load capacity, and the separate factors influencing them.
Among the factors considered were conservation measures, peak-load or time-of-day pricing, promo-
tional advertising, dissemination of conservation information, and increasing block rates. The
Energy Research and Development Administration is making substantial efforts in the interest of
Energy conservation, with emphasis on load management techniques, innovative rate structures, and
the potsible use of advanced technologies, such as solar energy and disaggregated power generation
systems.

The range of uncertainty in estimating the combined effect of these factors is indicated in the
range of projected demand growth rates from 5.0 to 6.5% per year.

11.8.6 FEA National and Regional Demand Forecasts
(FEA,A-25)

In developing its demand Nrecast for the PSI and NIPSCO service areas for the final statement,
the staff availed itself of the updated 1976 " National Energy Outlook". Both the national and
regional forecasts were considered. The national forecast was particularly useful since it provided
projections for a variety of assumptions regarding the factors affecting demand.

11.8.7 Evaluation of Population Projections
(FEA,A-26)

Two additional population projections were incorporated in the final statement (Section 8.2.3.2).
.

11.8.8 Demand Forecast
(LGSC,A-50;DVW,A-56)

Electrical demand may not be reliably predicted from one or two years' data.

11.9.1 Projections of Fuel Costs
(LGSC,A-50)

Sources in several governmental agencies (FPC, FEA, ERCA, EPA) were consulted by the staff in
arriving at a method for projecting fuel costs (Section 9.1).

11.9.2 Use of Dry Cooling Towers
(LGSC,A-50)

The staff conclusion remains (Section 9.3.1.8) that dry cooling towers imy not be economically or
environmentally justified in the PSI service area under present circumstce i. Information
supporting this conclusion is presented by the applicant.1

11.9.3 Average Capacity Factor of Nuclear Power Plants
(LGSC,A-50)

The staff expects that the average capacity factors for large nuclear plants will increase with
time as initial operating problems are solved and as operating experience accumulates. The staff
considered capacity factors of 50%, 60% and 70% in evaluating the relative costs of power generated
from nuclear fuel and coal.

11.9.4 Discussion of Power Cost Calculations
(LGSC,A-50)

The revised version of Section 9.1.2 contains a fuller discussion of the methods of cost
calculations.
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11.9.5 Uncertainties Regarding Nuclear Power
(DVW A-56; RS, A-48)

A vast amount of information and basic technology is in existence for solving pv -Alems in the
areas of uranium supply, waste disposal (See Sections 11.5.7 and 11.10.6), and plant decommissioning.
Both NRC and ERDA are confident that demonstrated technologies and satisfactory regulatory proce-
dures will be available in all these fields when they are needed by the nuclear industry.

11.9.6 Effect of Atomic Power Plants on the Coal Industry
(DVW,A-56)

Most forecasts indicate that increasing amounts of coal will be needed for power generation with
the nuclear power industry growing as fast as it is able to.

11.9.7 The Coal Alternative
(FEA,A-27)

Table 9.1 comparing economic costs has been revised and provided with supporting discussion.

11.9.8 Natural Draft Cooling Towers
(FEA,A-27)

Overall costs are usually not far apart for natural draft and mechanical draft cooling towers.
The applicant's analysis indicated an advantage econanically for the mechanical draft alternative.

11.9.9 Solar and Wind Power Alternatives
(RS,A-48)

Additional information on these alternatives was included in Sections 8.2.4 and 9.l.2.1 of this
statement.

11.9.10 Premature Plant Completion
(SAS,A-53)

In Section 9.1.1, it was pointed out that premature completion of the Station would have a small
economic cost,

11.9.11 The Feasibility of the Coal Alternative
(KAC,A-52)

While Section 9.1.2 showed a small advantage economically and environmentally for the nuclear-
fueled plant over the coal-fired plant, the coal plant was considered a viable and competitive
alternative.

11.9.12 Power Costs from Plants using Various Fuels
(SAS,A-55)

The portion of the Electrical World article quoted considered only capital costs for constructing
power plants. The total operating cost comparison, including fuel costs, in the same article
indicates the nuclear alternative provides the cheapest power. The staff analysis given in
Table 9.1 reaches the same conclusion.

11.9.13 Comparative Employment Opportunities
(CK,A-33)

For electrical power generation, the entire fuel cycle for coal-fired plants requires about 50%
more employees than the fuel cycle for power plants using nuclear fuel.

l
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11.9.14 Alternative Sites farther from Population Centers
(CK,A-33)

There are few sites in Indiana in areas of comparably low population density and as far removed
from population centers,

11.10.1 Effect of Power Plants to be Built Nearby
(SV, A-45; JNE, A-51)

The staff foresees no serious environmental impacts from the interactions of the Marble Hill
Station with existing or planned power plants.

11.10.2 Impacts of Transmission Lines
(SV,A-45)

In response to the staff's request, the applicant specified distances of lines from important
natural areas and explained to the staff's satisfaction why separations could nut be greater.
Although the precise routing of the remainder of the corridors is not known at this time, the
staff assessed biotic effects on the basis of the characteristics of the ecosystems in the
vicinity of the proposed route. (See page A-63)

11.10.3 Lead Agency
(RS A-48)

The NRC is the lead agency for the Marble Hill Station.

11.10.4 Groundwater Consumption
(D01,A-14)

Table 10.3 indicates the use of 200 gpm from wells for potable water during plant operation and up
to 600 gpm during plant construction. This withdrawal will have negligible impact on the aquifer.
(See Section 11.2.7)

11.10.5 Decommissioning Costs
]SAS, A-55; RS, A-48)

At the end of its useful life, the Marble Hill plant will be decommissioned according to regulations
or guidelines in effect at that time. If the decommissioning procedures will be not greatly
different from those used to decommission several nuclear plants recently, the cost will be a
small fraction of the construction cost, and will not greatly affect the costs in Table 10.3.
Also see footnote "b" to Table 9.1.

11.10.6 Adequacy of Uranium Supply
(CK,A-33)

The ERDA assessment of uranium resources indicates that currently estimated U.S. resources would
be adequate to allow fueling of substantially more nuclear power plants than all those now operable,
under construction, on order and announced, without recycle of uranium or plutonium. Further
expansion of U.S. uranium supplies is possible by discovery of new low-cost resources, utilization
of higher cost resources or importation of foreign uranium.

Prices for uranium have increased to levels that make exploration and production economically
attractive. Industry exploration and development activities :r ! increasing.

-
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References

1. Letter of June 7,1976 from James Coughlin of PSI to D. J. Youngblood of NRC, giving PSI
responses to comments on the Draft Environmental Statement.

2. Site Suitability Report on the Marble Hill Nuclear Generating Station, Unit Nos.1 and 2.
July 1976.
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S+N-Sa-5 %Adm.ory Councd.

80- SMOn Historic Preservatim
1322 K $treet N W. Sauld you have any questiens ot. these coements er require any additional
Washmgten. D.C. 20005 assis uce, please centact Jordan E. Tannr.nba s of the Advisory Cecncil

'. - 7!
staf* at (202) 234-3380.

March 16,.1974 ~

Sincerely yours,,.

. . ! * '.
,

s . '-e
,

Mr. B.J. Y ongblood
Chief. Environmental Projects Branch 2 h~ 77,,
Division of Site Safety and En6ronmental d6 "J-

Analysis 61 ' . . . 7 John D. N errott- '*U.S. Nuclear Regulatory Cossaission Director. Office of ReviewWashington. D.C. 20555 g aad Coitpliance
e tnrmDear Mr. Youngbicod: ~~

Thank you for your request of March 5,19f6. for consments on the
environmental statement for the Marble Hill Nuclear Generating Statien.
Units 1 and 2. Jefferson County, Indiana. Pursuant to our responsibilities
under Section 102(2,(C) of the National Environmental Policy Act of 1969
and the Council's " Procedures for the Protection of E!storic and Cultural
Properties" (36 C.P.R. Part 600), we have determined that your draft
environmental statement mentions properties of archeological and
historical significance; however, we need more information in order to
evaluate the effects of the undertaking on these resources. Please
furnish additional inform.ation indicating:

CouT11ance with Executive order 11593 of May 13.1971 (16 U.S.C. 470).
The environmental statement must demonstrate that either of the following
conditions exist

1. A property eligible for 12clusion in the National Register
of Historic Places is not located within the area of environ-
mental impact, and the undertaking vill s.ot affect any such
property. In making this determination, the Council requires
evidence cf consultation with the appropriate State Historic
Preservation Officer and evidence of an effort to ensura the
identification of such properties. The Council recommends
that consnents of the State Historic Preserystion of ficer be

included 1* the final environmental statement.

2. A property eligible for inclusion in the Natic,nal Register
is located within the area of envirocental impact, and the
undertaking vill or will not affect any such property. In
cases where there will be as effect, the final environnertal
statement should contain evidence of con:pliance with the
Executive Order through the Council's " Procedures for the
Protection of Historic and Cultural Properties"(36 C.F.R. Part 800).

;'7%

The Comord e en underrudret amt of the Esecstne Braorb of the Federal Co.ero-roo charged by the A t et
October i1,I964 to edwar the Pwudent and Caosms to t% , Geld of Hnsore treerosesnoe.

A-2
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C *%g*L _..., April 16, 1976
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April 15,1976,

Mr. B. J. Younablood s+N- 50-S% *** ** ''n'a"l Projects Branch 2"*****c""'
Environme t

Division of site safety and n ,, Division of Site Safety andEnvironmental Analysta QT/ Environmental Analysis. Nuclear Ragulatory Commission Nuclear Regulatory CommissionWashington, D.C. 20555 Washington, D.C. 20555
Dear Mr. Youngblood:

Refer to: 50-546 6 50-547,
in response to your letter of March 5. we have reviewed Draf t Enviror. mental Statement,

Marble Hill Nuclear Station
_ the Draft Environmental Statement related to the con- 1, & 2, IN

struction of the Marble Hill Nuclear Cenerating Station,

Our Milwaukee Office has forwarded the above statementtinite 1 and 2, and have no comments.
I d

Sincerely.

We are concerned chiefly with reestablishment of vege-
tation on construction sites and transmission line
rights-of-way. Though we haven't see Indiana's guide-

ggv## lines for other States and for the National Forests.
No doubt the applicant is following procedures originated

t

H. L. Barrows by F.E. Egler and others.
Deputy Assistant Administrator

Monitoring the seeding and planting program, including
replacement of topsoil, at critical points will ensure
restoration of stable conditions. Mulching may be
necessary to protect newly established vegetation in
some cases, we agree with the plans to plant dogwood
and other small trees in the area. It appears that the
applicant is avoiding the development of square corners
which detract from optimum aesthetic values.*

A s t.
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UNITED STATES DEPI.RTMENT OF f.GRICULTURE h[.h.[ f
solL CONSERVaTtCN SERVICE

2. 5610 Crawfordsville. Suite 2230. Indianapolis, Indiana 46224

Thank you for the opportunity to review this Draf t April 16, 1976
Statement.

Sincerely, -
Mr. B. J. Youngblood, Chief

[f [,;$ esj

/ ' ./ ,

Division of Site Safety and Environmental Analysis . 4/,
- C'Environmental Proje:ts Brasch 2

,
" . Q,/ /'- // /./ 'b- . b- -- United States Nuclear llegulatory Commission

h *4 . '* %e).yI
.KJ

DAI.E O. VANDEN3URC D washington, D.C. 20555
7Staff Director

Environmental Quality Evaluation
''

c.

N y- J'-
''v'. .

Dear Mr. Youngbloodt /

The Soil Conservatten Service has reviewed the Draft Envir m atal
Impact Statement for Marble Hill Nuclear Generating Station Units
1 and 2. Jefferson County, Indiana.

Specific comments relating to soil and water resources are as follows:

1. In the first paragraph of section 2.2.1 we feel pasture shouli
be included as a land use. In the same paragraph, we question
the word " vegetable" aad recommend the word grain in its place.

2. In paragraph four of the same section we believe the remaining
34 percent of agriculture land is primarily pasture and hayland.

3. In paragraph 2.4.1.2, the glacial deposits referred to are of
Illinvian Age and have a moderate to strong acid reaction in
the subsoil. Any potential impact this may have on the planned
subsurface construction materials should be addressed. Also in
this paragrapn, Silurian is misspelled.

4. The soils section 2.4.1.3, although brief, appears to be
adequate far the purpose of this EIS.

5. Proposed arcsion control measures are mentioned in 4.3.1.1
Site subsection of 4.3 Ecological Impacts. These measures are
mentioned again in section 4.5.1.1 Applicants Commitments
for Onsite Practices, but stockpiling of topsoil is omitted.
The Final EIS should contain more detailed commitments including

specific measures to be taken both during and after construction.
These include time of year, consideratics of stripping only a
portion of the 250 acres at one time if feasible, the use of
mulches and nurse crops for quicker stabilization, and
fertilization if needed.

3974
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Mr. B. J. Youngblood - page 2
DEPARTMENT OF THE ARMY

towsv.ur cere:cr come, ye e o so. s.s ca 1%o*Etas
towsvua =rieuca, ac20 *

6. Further explanation is needed as to why 250 acres will be
.

MM = [O ** fstripped of vegetation wh:n only 130 acres will be utilized cPLytwn
for buildings, roads, trans=ission corridars, and other 3 June 1,76

constructed facilities as stated in section 4.1.1.

If you have further questions concerning the above causents, please
4. . .

w[3 [contact Mr. p. J. Younotlood
chief us ihi:g % [2 \Bruce L. Stevens, Scil Conservationist revironmental Proiects Branch b204 Eaat Main Street Division of site safety and IJ Yg 0

Paoli, Indiana 47454 rnvirersmental Analysis ]94, ,y kr.:U.S. Nuclear Perru14 tory CC85missiott N'. en.

We appreciate the opportunity ,a corment on thi.s proposed project. washington, D. c. 20555 ,% '

Siccarely, !

/ * Dear Mr. Youngblood

Cletu vJ. Ciliman In response to your request, we have reviewed the draf t environmental
State Conservationist statement for Martle Mill Nuclear Generatine station, enits 1 ad 2

we efter the inclosed comunents for your consideration.
cc: CIQ - 5 copies The opportunity to review and cement en this draf t statement isAdministrator, SCS, Washington, D.C. appreciated.

Dr. Fowden F. Maxwell, Coordinator. EQ Activities, Washington, D.C.
Wm. Reichenbach, A.C., North Vernco, Indiana

Sincerely yours,David Howell 0.C., Madison. Indiana

7//-

~ne ad1 Inel yJAm 4 rt.t.If'
As stated colon.1, cerpo of enetreers

District rneineer

57Y7
**m%

? $
a =

"$. ,#
% ..g4
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cener-1 c&eewt*. Section 2.5.3.1 - Syfece wat r.
ne vaanerous references to the Applicant's Environne+ ital Report have

h wwd h h wh M H 1W a wnMresulted in emissions of much pertinent information. These eM ssions would
not allow an informed analysis of the drsf t environmental statement by ssswary to iMicate the relative water es-lity at the oroject locatien,

Pistorical heavy metals analysis cresented in Table 2.4 should be en-agencies or individuals not possessine the Applicant's report.
dated with SMRET information. A cerv of a SMWE? printout, datei

NM var peints ah W Wpine M is inciceedAlthough thf e office is not *1ead acency" on this action, the intake ,

and dischaege structures for the Marble Mill Station will remaire Depart- f*# I'** I"t*#'**18"* *

ment of the Army Permits pursuant to Section 10 of the River and Farbor
i m 2.7.2 - m ad e.Act of 1899 and possibly Section 404 of Public Law 92-500 Transmission

line cressines of streams will also involve Da Fernits. Public interest
determinations on these permits will be considered based on the final e este thrust of the asustic sectim lacks a descriptive esysrary
environmental statement and other pertinent planning and desien docurents of erecies present in the protect area waters. The direct cwearisons

made betwen the Chio Piver and Little Salude Creet are irrelevantivallable at that time.
since one wer,.1d enrect wide differences. Pe use of the wuscatatuck

River as an indicator of the other 50 streams involwd in streamSmeci fle crew"ts.
woesines is very eenersi since it is not likely to be cryiparable to

Section 1.3 - Statu= of 'eviews and Preresels.
' " * ** * "*A listing of perm 1*s, acprovals and licenses refaired for the pro-

posed profect would be helpful. ne status of each permit could als
The reference to phytoolan> ten in the So offsite streams would

be indicated. be clearer with the inclusion of sareling data to substantiate the

Section 2.2.3 - F*er** tion.
'

*
The extent to which the site is presently teing used for hunting *

and fishing could be include 1+ A listing of recolankten weeld be belnful, eeney a11y indicatino
species that occurred in only the chio River or Little Saluda creet.Section 2.3.1 - sorface water. A cenelusion of the relative tenorunnee of the data provided would

' * * *"*"The Ohio River supnerts much recreation and is a sienificant
rwereational feature in the reeion. The use of the Ohio River as a , g, g g

,

majou transportation route should be included.

h e information previied does not eive a basis to allow conclusionsSection 2.4.2 - Sefsmielev. to be drawn. If a corparison between ornulations of cliechaetes and
pelecynnos is to ba drawn, differences are likely to be variations of

A graphic r(presentation to indicate recional seismic renes tesed
on Modified wercelli inteestry and any known histor; cal epicenters in eligochaete penulations since neculatiens of Asiatic clams pay well

te constant. Be wide variations in peleWa bicciase estim tes inaregional proximity could be delineated.
the chio P1ver should be discussed.

Section 2.5 - Rvoreirm . Teh thveel ar* t on .

McAlpine Pool..n of the river should be desienated "Chio River -
nis portio Table 2.14 could be arraneed taxoncaically.

Fleure 2.4 -Fish.

his figure should be updated to include Cannelton, Newburgh and A discussion could be provided as to Pethod|s) usei to provide infor*
* *" d *** * "" 8"8 **"d*"*'*t7niontown Locks and Dars which have replaced locks and cars 41 throueh

49

2
The copy of the STORET printout is not reprodue.ed herein. Copies*

are available for inspection in the ILRC Public Document Rcos in
Washington, D. C. and the Madison-Jef ferson County Public Ubrary
in Madison, Indiana.
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Section 4.3.1.2 - corridor Twe*g *errestrtel.Ceneral tife-Pistory resture,

Several reints involvine the use of herbieldes should be clarifiedThe discunston of the 51 streams to be crossed be transmission lines in the rEs.is over-generalized. We discussion is basect on information from the
Muscatatuck River which does not necessarily characterite the other

A. %e use of *,he word "should* le the rervuired staff precautionestreams. Table 2.15 and 2.16 could be arranced in tasonomic order. tends to confuse the reader. As used here, it appears to indicate

A determination should be made of the ireertance of the underweter *

terraen as a soawnine area. Mis would be very importart in the desien 3 It is confusinn to sanacet that select t'asal or etwo a= ell-and location of the discharge structure, eations will or can be performed aerially with tSe deeree of preciseness
indicated by the regairements. Drift, for erancle, enuld well violateSpecial-s*.atus rishes.
distance restrictions from water bodies.

A discussion of *1eeal protection * would he heleful. Fore indica- C. It is also suesested that miditional renuirements be prose:1eatedtion if this relates to total protection or size-season ontf would be for ==tland areas.helpful.

D. We rationale for the erecified distance frna water bodies indi-Section 2.7.3 - Transmission corridnrs and taitreed sour. %is cated for no aerial spraying should be iceluded in the FES.section fails to provide a sufficient verd-picture of the quality and
diversity of habitats that these facilities will affect. This applies It is estrewly unclear as to hew a determination of breedine a ut/or
to both acuatie and terrestrial flora and fauna. It does not provide nesting areas is to be acceeplished. Se fTS does not establish thata basis of internation to logically discuss potential impacts in surveys have been made to e detree necessary go that snecies will not
following sections. be located within *.he rights-of-wev.

Table 2.17 If alternative route locations are erovid uf by the apolicart. It
would be helpful to have them included in the rrs.

It is suggested that this table be arranood in taxontvtie order. The

spawn 1rur torperatures could be Presented in ramys t'ather than soecific Section 4.3.2.1 - Muatie-puenff,
tapperatures.

It is aareed that surface runeff rev ereate only minor increases
Table 1.7. in rftio River turbidity. Se isr5 acts to Little Saluda creek from the

high turbidity levels should, bewever, be addressed.Chio River data presented could be u idated per STCRET information.

Section 5.3.1 - Meat Trsetsfer.Section 3.6.1.3 wiseellaneous.
The potentimi interaction of the cooline tener niew from Parble MillA discussion of how the see11 cant intends to restrict discharee Tm with the coeline tener riure from fouisville cas and Electric's olannedlevels to WM1 pro would bo helpful. wise's Landine Plant could be discussed.

Section 3.7 - Pnwer Transmission s*gte".
Section S.3.2 - Intake.

Archeology is not discussed in Section 2.9 as indicated.
W e discussion of icpir.nement should inclur*e the irpact on fish pepo-

1ations from the leas of indivienals listes in the narrative.Section 4.2.1 - surface watar.

A further elaboration on the correlation between the lack of water
withdrawals and water quality f ppacts could be ircluded in the res.

A-7



Section 5.3.3 - risceare..

Some confusien exists in this discussion since no statement is made Section 5.5.4.2 - teette f* Tacts.to indicate if the referenced standards will de exceeded and, if so,
how o* ten and for what periods of tire. For the sake of the lay reaier

D "' 'I th ****I'*I"" h' * *Y "" *
a swunary would be helpful to discuss w' tat may appear to be violations * by tepeerachy. '*he station will be virually obvious fron the untands

Section 5.3.3.6 - sielecteel Tm *c's. recardless of tree cover.

The discharge elure nav act as a deterrent to nornal fish movement
by actine as an attracter and " hold" fish durine svawnine and eieratien. a di,enssion of acy progosed channes to the intake system should be
nose ther-al effects woute not likely tw the same as a therwat block g gg
and, upon examination, saw be sienificant.

Section 9.3.3. - cische n .Section 5.4.1.3 - FMas f re== padiaaetive Liamid Peleases to t?w

Pvd resebare The results of the evaluation of attenative discharce structures
la included in W M .This se nlon, and Table 5.11, discusses * Conservative YstiPates.

of hydroloeic trannt, ort and dispersion. An indication of s+etter this section 9.3.4.2 - stecidal,
is the best ease, worst case rioet ertimistic case, etc. should be
included. Section 5.5.5.2 discusseg cotential tavucts of resio tal c61erine in

the discharae. Frene would seen ta to a vi=>1e altenative erith puttieleTable 5.14 injection points a possible solution to reinoculatioe of the water hv
alone. #srble will has *he emeabilitv for the cereration of eroce an-et*eA 1.ynans definition of exposure and tolerance levels would be which mieht rake this biocide cost-ef fective and environrentally store

helpful. acceptable.

Section 5.5.1 - che-ieal fffteents. Appendix C - Fish *eact es.
De discussion of the cherical effluents meeting acclicable criteria An indication of those srecies verified by field e*udies. alone with

indicates qualifications references in othem sections. These cualifi- an indication of reoject irraet fer each seecies, would be desirable.
catiene could also be listed here for clarity.

During the review ef this statement, the fellenrias ebservations were
spetion 5.5.3 - sanitarv wastag. ande and are surg >1ied for your information.

The level of tertiar* treatment should be defined. Section 2.2.1 - pericultur .

Section 5.5.5.1 - che test rffecte. A dimoram to describe the en.stitur land use of the ereject site wrm!d
be more definitive. Also, an indicatien of the relative productivity of

The anticipated enneemtrations of metals ,nd other oarameters of the the larw$ required for the pro *eet asculd be beneficial,
discharse discussed should reflect uodated water enality carameters.

section 2.s metaeratama.
Section 5.5.5.2 - sineidst rffece=,

Sie section ewild include a disc.ussien of the a+f eet mir nua11*v etH e referenced Sectian 5.3.3.7 does not deal with charotoxiciev. the project site. At a -inimu=t, the discussion ceuld inctor'e the scattern
Indiana Air eualitv Control Peeton, any assimw i priority IcVels and

yable 9.17 ambient levels of 507, =r's, f'o, narticulatee and photochee tcal owidarts.
An additional column to include the anticipated discharue concan-

trations would be helpful for ccearisen.

5
6
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section 2.7.1.1 - Terresertal ve etation.
Marwa l s .

This discussion does nct provide a reasonable character 1 ration of
the vegetation present on the project site or its distribution. *he More discussion of nonaame species would be helpful. Species dis-
discussion eculd be in terms of plant comunities with more detail to cussed include those that may be of interest to hunters or traopers but
canopy, understory and ground cover snecies. The ecological relation. do not provide a representation of project area mamat populations.
ships and habitat quality of the plant comunities could also be explored.

Proe eted species.

The pine forest is indicated to be unique but this could be elabo-
rated to discuss the tyee(s) of pine, the criteria used in determining This headina may actually be a misnomer. %e heading may more motly
it to be unique, its sienificance and if it will ce involved in the be *Endanoe md Threatened or Rare Species.* The discussion would be
station construction, enhanced by the use of the current USDI listing and the Federal and state

status of each should be noted.
The ter1m " ecotone * is incorrectly used. The description provided

indicates the area is a " sere." The species composition of this area Section 2.9.1 - Peeton,

could be included.
A dis ^ussion of the cultural history of the region, prehistoric

* Plain plantain * should be defined. More information could also be through historic, could be provided in this section.

provided on the understory species of the flood plain forest.

Section 2.9.2 - M .
A more templete discussien of the hardwood forest could be included.

he differences between upland and hillside forests are unclear. Figure he cemetery, two houses and 12 archeological sites mentioned could
2.8 could be revised to refleet these differences, be svaluated in terms of sionificance and elleibility to the National

Register of Ristoric Places. A copy of the initial archeelcolcal survey
Floral species identified at the P'arble Bill site and alone trans. pport would add useful inforrstion if it would be appended in the Fr$s

mission corridors could be compared te the Smithsonian report list of however, enact locations should be withheld to prevent *Pothunting."
threatened or endangered flora.

The aesthetic portion of the section could be expanded to discuss
Section 2.7.1.2 - Animals. the scenic characteristics of each portion of the site. %e rationale

for indicatina the northern portion of *Ae site as * attractive * would be

Invertebrates. helpful.

A narrative could be included to, at least, stannarire orders found in Section 4.1.1 - Onsite,

sampling programs and also include a discussion of vector perulations.
The discussion of agricultural eroduction would be enhanced by adding

genhibians and v nelles. a section on production in terms of bushels / year and typical productione

of these lands in terms of hushels. The value of $16,000 indicated appears
A narrative could be included to provide a representation of species to be icw. This discrepancy should be discussed.

identified on site.
A discussion of how many ponds wall be affected would be helpful,

Birds. exactly what *1ost* implies and what the impacts will be.

Table 2.8 could include references used to compile the list, those The impacts of construction noise coaald be elaborated to indleate
species presmaed to occur on the site and those actually identified on the decibel increase and probable impact on local residents.
the site. % is could possibly be accomelished by adding an additional
column to the list. %e discussion of " severe" short-term construction locacts to Little

Saluda Creek could be expanded.

8
7
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Section 4.1.2 - Tranapore inn. Section 5.1 I,and t5se.

D e impacts related to the different methods could be discussed. We cent.einrert vessel will be visible in the uplands since moet
vegetatica in the area will not exceed 50 to 75 fast.

section 4.1.3 - Traegristion corriders and pailroad einhts-of-wav,

W e noise levels associated with plant operation could be discussed
W ere annears to be a discrenancy in the annual forestry loss. It to indicate expected decibet levels and potentini tenacts. I

seems that the fleure should be aerroximately $11n,0M annually. Also,
an exoanded discussion of the ecosible loss of productivity of all lands ""
involved in these corridors could be preseated to include at least annual

Production losses. It is suneested that the word " conceotualized" be added to the
fleure title.

Fection 4.3.1.1 - Site innaete "errestrial,

* '' *
We amount of hardwood forest to be lost could be expressed in acres,

with a distinetton between upland and hillside woods. Footnote 1 indicates that this table foes not take into account that
cows near the Mart 31e Fill Station wenald likely eat hav and grain erewn

ne clearina of vecetation will renove babitat and likely cause a re- locally and also consee water, A finure of 1.0 may be more represen-
duction in specias oorulatices. risolacement only will not be the likely tative of the year freetion to be used.
end result for sere individuals. H is elaboration ceuld be included in
the FES. Fionte S.A

An indication of which rentile species will be affected by pond re- it is sweested that the word * conceptualized" be added to the Ficare
moval would be helpful, title.

We irracts likely on secretive species displaced could be discussed, g g,

%e osprey may lose habitat if construction _of intake and discharge some of the animals listed will receive radiatid from both the atros.
phere and the hydrosehere. A revision to indicate this it suggested.pipeline causes renoval of venetation in the east-slone area. If the

Indiana Bat does also occur, it too would likely te impacted. A note

thorour'h investimation to determine if the Indiana Bat is frasent is g g g,39,
necessary.

A definition of terms used to describe *Pelative $1enificance" should
We three raptors on the R ufuben " Blue List" that may be af fected by g p,,,gg

construction would be useful information,
sectir- . 8.2 - Fmgine and Dancoranhv.

Section 4.4.1.1 - Physical T: r acts an11atants.

# " * *

A discussion of the preoram the ecclicant inter.de to use to enntrol # * * **
dust, noise, snoka, and exhaust weald be useful if added in the Ffs.

Section 5.R.3 - soci al organisation.
Section 4.4.1.2 - Pb=gical Ten * cts-ve%icular =raf fic.

* " " * " *" * " " "" " * " " ** *
%e anplicant's plan for mitientina vebicular imaetg could be included the end of Charter 5.

in f ie FrS .

Section 10.1.2 - Biotie Imcacts.
fable 4.3

* ** * *

A clarification of the terms used to describe " Expected Pelativ4

Significance" would be helpful.

' 10
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q g UNITED STATES DEPARTMENT OF COMMERCE
The assestant Secretary for Sceance and TeehnetegyM
Washeston. oC 20230

stress on faunal n,4cies will likely result from habitat chanetes and
may effect species poentations with an adverse im aet to present terres- ,

trial fauna. April 19, 1976

50 5 sif /S yy'.
val. no.d -

The qualitative terms used to eenote i maet could be clarified.

Mr. B. J. Youngblood
They could also be reelaced strole wit 5 the te ms nesative and Chief. Environmental Projects Branch 2* positive.- TSe tons er alteration of 1300 acres of habitat is not nece.-

earily " natural habitat ~. This feelies pristine or unaltered. Division of Site Safety and-
Environmental Analysis.

Appendis a - Terreserfat vertebrates. U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

These tables could tw arranced in taxononic order. t' hose species

verified in the field should be noted. An indieetten of desired habitat Dear Mr. Youngblood**
. and the project imaet for each species wmid be desirable.

This is in reference to your draft et "ironmental impact
statement entitled, " Marble Hill Nucl- ar Generating Station
Units 1 and 2." The encInsed commente from the National
Oceanographic and AtmosT'cric Administration are foTwarded
for your consideration.

Thank you for giving us an opportunity to provide these - !

comments, which we hape will be of assistance to you.
We w.ad.d appreciate receiving ten copies of the final -
stateuert.

.

Sincerely,

eI LII e

#

e. t 3

Deputy Assistant ecretary .
?Sidney R. alle

a
,

for Environmental Affairs

Enclosure -- Memo from: NOAA (4-12-76)
% ,t

.

40GS -

a11
Jw

9
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'h o t..EEZ.TME,N.T f F C.IMMET CE .n mte t,e.US.
,e. ., Jg .n o ~ nm mer m

E WRoW1 Cat RESEaACH LEEAaTOR E S' '

Silver Spring. Maryland 20910 3
..! czmre:sr :x - st-i i n e r ., r ,c v. c ; us'

W -

April 9, 1976
GR 12 EI6

'

* - '*- <

TO: Director,0ffice of Ecology and " ' ~
-

Environmertalfoe.seyvation April 29, 1976 ~i g
hg 4 ffg \

FROM: Isaac Van der Hover 6 w s

h.[ /f[' \
SUBJECT: Corrents on MC DEIS D603.10 ' 44% 'V-Marble Hill O clear Generating Station, Indiana

G * $5 0V%o
In regard to disposal to the atmosphere cf radioactive gaseous waste. it Dr. s. stanley Rirs11s fwould appear that 90 percent of the noble gases and 43 percent of the Environmental Project k nager ~

radiciodines are emitted during containnent purges. There is no indica. Office of Nuclear Reactor Regulation
tion whether these releases are short-period (about an hour) or longer. 1;. 5. helear Regulatory Cxunission
period (several days). The frequency of such events is assumed to be washington, D.c. .0555

, ,

24 days per year per reactor by the hRC staff and 10 by the appitcart's C.
VaQ,-staff. If the releases are short-period and occur about once a month. Dear Dr. Kirslis:

the sector-average model us d by EC (see Draf t Regulatory Guide 1.111
which rep *ced 1.00 mentioned in Table 5.8 of this CEIS) is inappropriate. Ae Draf t Environmental Statement for the hrble Hill helear-

Instead, tne centerline model (eq. 3.116. p. 99. Meteorology and Atomic C*nerating station t' nits 1 and 2 (Public serv: a of Indi.sna)t

Energy 1968) should be used with some estimate of the joint probability m wed our Regional Of fice f acilities Engineer 13g
of any particular wind direction, wind speed and stability. If the
releases are not random but, for example, occur at night because of
operational procedures, this bias should te taken into account. The proposed project is considered to have the por.ential of

adversely affecting future HEW projects. It is requested
that the final Environmental Statement include in'ormation
on what steps will be taken to mitigate potential construc-
tion impact on schools, hospitals, housing and other courzunity
services.

Thank you for providing us the opportunity of reviewing the
Draft Environmental Statement.

Sincerely,

I .s

Richard E. Friedman
Reaional Directoc
HEW, Region V

cc: Charles Custard, OEA
Warren m ir, CEQ

g e
**'J. s
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-.*A United States Department of the Interior
RKX] p' g n' ' %,S 'OFFICE OF THf. SECRETARY

[ '/ b9
r

WASHINGTON, D C 202 w
2

* *% *ta ~%C hazard. A considerable number of such slumps have occurredER 76/212 m 31M gO g%
A g=O f ggf g' w d*%,

historically in the Chio Fiver valley and vicinity betweengN J (D Cincinnati and the site of Marble Hill Naclear Generating'

Dear Mr. Youngblood: Sh, ,,fY[ s\
Staticn. Consequently, this potential hazard and proposed

W measaras to limit adverse impacts should be discussed in the
..# final statement.

Thank you for your letter of March 5, 1976, transmitting
copies of the draft environmental impact statement fcr Groundwiter Hydrolocy
Marble Hill Nuclear Generating Station, Units 1 and
(censtruction stage), Jefferson, Clark and Scott Counties' In this statement, as in most relating to nuclear plants,Indiana ; and Carroll Oldham and Trimble Counties, water-table contours for the project area should be shcwn.
Kentucky. This should be a standard practice, because the information

presented en such a map is essential tc any appraisal of the
Our ccmments are presented according to the format of the statement's evaluatien of impacts of the proposed plant on
statement er by subject. groundwater. Such contours could, if necess,ary, simply Le

superimposed on other mapped data. They would te especiallyGenersi useful if included on a map showing wells, borePoles and
. monitoring points. Furthermore, in review of virtually everyThe Department is pleased to, note that several .n sh and statement, at least average permeabilities er transmissivitieswildlife concerns raised during the review of the applicant,s

and stcrage coefficients or typical effective porositiesenvironmental repcrt have been addressed in the draft state- are needed and should be included in the summary presentedment. A'so, the attention given in this statement to natura', a the statement.and cultural resources is commended.

Soils Section 2.5.2 classifies the alluvial-glaciofluvial aquifer
with the use cf yield figure (e.g., "up to 3.3 cfs"). The
meaning of such a reference should be explained; presumablyThe nearly continuous mantle cf icess that ecvers areas <.f
this refers to a concept of " safe yield"; but, if so, thethe proposed constructicn is described in the draft statement

as having enly poor to fair stability enaracteristics. Mcw- criteria for this categori:ing should then te explained.

ever, the only discussion of resulting instability problems
We note in table 6.1 that the preposed pre-operational

is limited to a very brief mention of,he f.nal stateme.tproposed contrcl ofs ho u l", radiological monitering will involve sampling the "two closesterosion by grasses and/or leg'mes. .
wells." The statement should indicate at least the cpproximatediscuss potential problems cf

slumping where surficia'n deep locations and distances to these two wells, as well as thedeposits are disturbed by constrt.ction, particularly i
cuts or in construction of the intge and discharge pipelines aquifer tapped by each. Furthermore, radiological monitoring

should be done in at least one on-site otservation well,on the steep bluff bordering the Chao Fiver, where s cpes
of about eu percent would be traversed for a distance cf which should be located dcwn the groundwater hydraulic gradient

p described as underla,he presence from the *b
site and sufficiently close to the plant to1 antabout 400 feet. .his slope in by

C d dMmWinterbedded 11.r.estone and so.3 calcarecus shale. i

of a strong cap rock cf Silurian dolomite beneath the flat material daring operation as well as the collection of meaning-
ful pre-operational baseline dats. Presumably on-site moni-upland on which the plant will be situated, evet the

steep whlo River ~ uf;1ying M h b N k fdMssoft shale exposed in the , creates
of salt deposition from cooling tower drift, either withina situation in which rock ralls anu slumps may be a significant
the area of heaviest deposition or slightly down-gradient

#pwna,A from it ( s e c . 5. 3 .1. 5 ) .

# "z
h 5
%

,.,w
/ r.n

> e
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Table 10.4 indicates that use of 200 gpm of groundwater is an
Protected Sreeiesenvironmental effect of construction and operation of the plant.

Tais apparently will be the consumption rate during operation; We support the staff's requirement that the applicant sponsorhowever, it seems that 600 gpn will be used during construe. a survey by a qualified expert to determine if the Indiana
tien. We agree with the conclusion that withdrawal of. 600 bat inhabits the site as noted on page 6-5. The statementgpm of groundwater from the alluvium should have negligible indicates that the Indiana bat has been frequently recorded
impact on the aquifer. Nevertheless, the final statement in Jefferson County, and therefere is likely to be found onshould indicate these variations in water withdrawal. the proposed site.

Mineral Researces We nnte it is likely that the bobcat inhabits the site area
as " Bobcat tracks and seats were found on the site during the

In the Indiana area, Jefferson County produces sand and gravel, ecolegical studies," and that the site provides excellentScott County produces stone, and Clark County produces cement, habitat for the bobcat. If construction and operation of
stone, sand and gaavel, and clays. Across the Ohio River in
Kentucky, Oldham County produces stone and sand and gravel, the proposed power plant is likely to destrey suitable habitat

for this protected Indiana species, it is recommended thatand Trimble County produces sand and gravel. The sand and this problem be addressed more fully Jn the final statement
gravel in Jefferson County, Indiana comes frcm pits near
Madison. The proposed project facilities would not conflict and plans be made to mitigate for this loss. Since the bcbcat

is on Indiana's rare and endangered species list (Discretionarywith any of the above operations. No other mineral rescarces Order W-12 IC 1971, lh2-3-3), but not on the Federal list,that powerplant ccnstruction might affect are known. it is suggested that this problem be coordinated with Indiana
Department of Natural Resources.

Aquatic Biota

The draft statement indicates that construction noise and lossBecause of the high quality sport fishery resource in the of habitat are likely to force the bobcat to emigrate fromMuscatatuck River drainage to be affected by construction and the proposed site. It is considered uftlikely that the bobcat
maintenance of the transmission corridors, project impacts would find nearby suitable habitat since we believe there is
on fish and wildlife of all streams crossed by the transmission no adjacent suitable habitat fur the bobcat.lir.es shculd be assessed in the final EIS.

Regional and Local Landmarks
In addition to clear cutting of vegetation along streambanks,
streams intersecting the transmission corridors would presumably T our knowledge, no natural or historic landmarks or sites
be altered b" the construction of bridges or culverts to listed on the National kegister of Historic Places will beprovide a project access road. The impact from alteration of affected by the proposed powerplant and transmission linestreams and wetlands should also be discussed in the final Construction. The statement in this section concerning the
statement. falls of the Ohio is no longer correct as the Officer's Woods

Natural Area about 13 miles north of the plant site (identifiedThe operation of the powerplant cculd affect fish spawning in Section 3.71, page 3-25, and in Figu e 3.10) is now listedand nursery grounds in the reaches upstream and dowastream on the National Registry of Natural Landmarks (see rederalfrom the station. Consistent with imprpvements of the wa*.er Register for May 5, 1975).quality of the Ohio River, the final .,tatement should assess
how operation and/or redesign of the intake and discharge Intake Structure
structures and discharges of chlorine would impact on adult.
juvenile and larval forms in the fishery of the Ohio Fiver. It is noted that no fish-diversion mechanism is incorporated

in the intake-structure design. Also, it is indicated that
aquatic biota will not be replaced into the river after removal
by the vertical traveling debris screens. We recommend that
the redesigned intake structure provide a fish screen and
bypass mechanism that will return aquatic biota to the river
with minimal damage. Fish should be screened at the entrance
to the water intake mechanism.

A-14
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Eiocidal Effluents We understand that alternate routing of transmission corridors
will be evaluated as a result of concerns by the Division of

The text suggests that chlorine concentrations in the effluent Nature Preserves of Indiana, Division of State Parks of
Indiana, U.S. Department of the Interior, and the U.S. Depart-will increase as operations of the power plant are expanded. ment of Lefense. The alternate plans would locate the trans-Effort should be made to reduce chlorine residual concentra-
mission corridor no closer than 0.5 miles to the Muscatatucktions to levels which are non-toxic to aquatic life- National Wildlife Refage, wh, . the previous plan in the

Power Transmission System applicant's environmental repurt would locate the corridor
0.2 miles from the refuge. Locating the transmission corridor

Natural resources along the transmission lines have been 0.5 miles from the refuge would not be significantly different
than 0.2 miles. It is suggested that the transmission corridorcarefully considered in this section and the intent to con *

duct archeological surveys of all areas to be disturbed by be placed not less than 1 mile and preferable up to 5 miles
from the refuge boundary to avoid detrimental effects to theplant er transmission line construction is expressed in refuge objectives.

Sections 4.1.1 and i+.13. However, no stateraent is made about
the rresence of historic structures along the transmission Measures and Controls to Limit Adverse Impacts Duringlines. We suggest that the State Historic Preservation Officer construction(SHPO) be consulted for confirmation, and if any such struc-
tures are known to be present, that the services of a qualified
architectural historian be engaged for a survey of such areas. It is stated that dredge spoils from construction af intake

and discharge structures would be " loaded into barges or
trucks and removed from the site for disposal in an environ-Any historic or archeological sites or structures located mentally and legally acceptable manner." We believe that awhich may be eligible for addition to the National Register

of Historic Places should be evaluated, in consultation with purpose of the draf t environmental statement is to describe
the SHPO, according to the procedures set forth in 36 CfR the proposed manner and place of disposal in order to permit

an independent evaluation of its acceptability. In addition,Part 800. we noted no mention of the required amounts of earthwork
More specific considerations of clearing operations for the involved in construction of the plant, or of the proposed

site for placement of spoils from excavation of major struc-corridors should be given in the final statement, such as: tures, which would be founded as much as 75 feet below ground(a) an estimated total number of acres for initial clearing, level. These data should be presented in the final statement.(b) an estimated acreage to be cleared by each of the clearing
methods, (c) an estimated acreage that would be allowed to In the staff's evaluation of proposed measures to limit adversereturn to a forest growth unhindered by any kind of control, impacts, it might be advisable to include the requirement that(d) an estimated acreage that will be allowed to return to
shrub control, (e) an estimated acreage vegetated with woody alternative transmission line routing within the right-of-way
plants, and (f) an estimated acreage converted to herbaceous of abandoned or little-used railroads be evaluated by the

applicant.
growth. The draft statement indicates only that approximately
1,100 a::res of forest habitat will be eliminated. Obviously, Class 9 Accidents
portions of the 1,100 acres will be converted to several of
the above categories. The final statement should include a The consequences of class 9 accidents are not asseJsed in themap of the transmission corridors, indicating vegetative types environmental statement although it is noted that they "couldaffected by the construction and maintenance of the transmission be se ve re . " Instead, re ference is made to the NRC Reactorlines. A rigid limitation of herbicide use in the transmission
corridor is commenJable. In addition, we suggest, that her. Safety Study, which was performed to assess accident risks
bicides not be used within the flood plains of the streams more quantitatively, and it is indicated that "the results of
crossed or other areas likely to be ficoded.
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Regulatory process on generic or specific bases as may be
warranted." The draft statement should show that such an MAT 3 $76 D
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assessment has been made for the ef fects on the Ohio River Mr. B. J. Youngblood, Chief M Aand the water resources of the area that could result from Environmental Projects Branch
#Ua class 9 accident at the site. Since the Reactor Safety Division of Site Safety and Environmental

y >**4,.h
pStudy was not site specific and did not specifically assess Analysis

M.%feffects on water resources, it is recommended that such an Nuclear Regulatory Commission #

assessment be made a part of the environmental analysis in Washington, D. C. 20555 S'cthe final statement.
Dear Mr. Youngblood:

We hope these comments will be helpful to you in the
preparation of a final statement. This is in response to your transmittal dated March 5,1976, in which

you invited the Energy Researcn and Development Administration (ERDA)
Sincerely yours, to review and coment on the Comission's (NRC) Draf t Environmental

Statement, NUREG-0048, related to the construction of the Marble Hill
Nuclear Generating Station, units 1 and 2 (Docket Numt,ers STN-50-546
and STN 50-547).

r.pe r assist ant Secretary of the Interior We have reviewed the statement and feel that the proposed action will
not interfere with any known ERDA programs. The potential impacts on

Mr. B. J. Youngblood the environment are reasonably described. No significant radiological
Chief. Environmental Projects, Branc} 2 impacts from normal plant operation are expected since the year 2000
Divisior. of Site Safety and Environmental population dose to the estimated population within 50 miles of the plant

Analysis is only 10 man-rem / year, a small fraction of the 170,000 man-rem / year
Nuclear Regulatory Com:nission dose expected for the same population from natural background radiation.
Washington, D. C. 20555 ERDA staff coments related basically to the Conservation of Energy

section of the draf t statement are enclosed. We feel that these coments
should be considered in the preparation of this final statement as well
as in the preparation of future statements on nuclear power plants.

Thank you for the opportunity to review and corvnent on this statement.
In the future, we would appreciate receiving 20 copies of all draft
statements for ERDA review.

Sincerely.

fl, k c Q~:
v14.pPenn(ngtonf u QT %

i t
i /u,

iActing Director -

Office of NEFA Coordination

Enclosure:
Staff Comtents

CEQ (5)/g:\
0 ,$a

'Og 4'6
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ERCA STAFF COMMENTS ON
NRC CRAFT ENv!RO MENTAL STATEYENT

MARBLE HILL NUCLEAR GENERATING STATICN UNITS 1 AND 2 These and other efforts have been initiated in the belief that load
management, in its variety of foms, has high potential fer con-

(Enclosure) tr 111ng the growth of electrical capacity without undue hardships
or inequities to suppliers or users of electricity. Thus, we do not
agree with the negative conclusions in the draft statement and
recormend that MC revise it to provide a more balanced treatment

Section 8.2.4 presents the NRC staff analysis of various energy f this important subject.
conservation measures as related to the need for the electricity to
be predaced by the MarDIe Hill Station. With respect to the potential We should like to point out one minor inconsistency. The text on
effectiveness of load management measures such as peak-load pricing page 213 paragraph 6. in referring to Figure 2.7 indicates a
(8.2.4.3) and Icad staggering and interrustible load contracts 33-foot level wind rose, nowever, on page 217. the Figure 2.7
(8.2.4.4), the conclaston appears to te generally negative. In caption indicates the wind rose is for the 200-foot level.
particular, section 8.2.4.4 concludes:

None of the above reasures can be considered as a viable
alternative for revired additional capacity and they can
do little to solve the energy shortage.

This kind of corclusion is reached without any stned consideration
of the substantial efforts of the Federal Govervent in cooperation
with state and local regulatory agencies and electric utilities, to
encourage and validate load managerent practices and technologies in
the interest of electricity conservation. As examples of these
efforts:

ERDA has lead responsibility for the development of new
technologies to expand tne suite of load management options
available to consumers.

ERDA is investigating the economic impacts, on electricity
suppliers and users. of future application of load management
techniques takirg into account tne possible existence of
advanced technologies, such as solar energy and disaggregated
power generation systems.

The Federal Energy Administration (FEA) is currently in the
process of intervening - on an invited basis - in state
regulatory hearings, fee the purpose of articulating national
energy policy as it related to regional and Iccal utilities.
One of the purposes of FEA testimony is to advocate the
implementation of load management techniques and controls.

- FEA has undertaken a number of cooperative projects to
assess consumer response to inncvative rate structures, to
validate load management practices and technologies, and
to promote electricity conservation.
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t In light of our review and in accordance with EPA procedures, we bave '

.
.

un souv= os.= son s'
. . j: classified the project as ER (Environmental Reservations) and rated .

. ca.caso. w.oes ** -%. , p'g g the Draft as s '. egory 2 (Insufficient Information). We would be pleased' fM 18 N,O ,
*S t

Qr 9 to discuss our rating and comments with you or members of your staff.
I,r,t' h, MMN* h*[h DRE: 76-023-702 hd;Lli.#D-NRC-F06001.IN .

i fj"hf}-'
E5acerely yours,

fd&f
y - George R. Alexander, Jr.=

Mr. B. J. Youngblood. Chief Regional Administrator-

i.
Environmental Projects Branch 2 m ; ' O,,

'' Division of Site Safety & Environmental Analysis
.

U.S. Nuclear Regulatory Commission EnclosureWashington, D.C. 20555
.

Dear Mr. Youngblood:

The Environmental Protection Agency has reviewed the Draft Environ-
menta11mpact Statement (EIS) issued by the Nuclear Regulatory Com-
mission in confmetion with the application of the Public Service Company
ofIndiana for a permit to begin construction of the Marble Hill Generat-
ing Station Units I and 2. Our detailed comments are enclosed.

Although the proposed closed cycle cooling system is in general confor-
mance with requirements of EPA regulations, we believe chemical dis-
charges in the blowdown may adversely affect the aquatic biota of the Ohio

' River. It should be recognized some of the chemical effluents are toxic
to aquatic biota in the concentrations proposed. In addition to the adverse

~ biological effects, dilution of chemical effluents in a rnMng zone is not
; an adequate means of chemical treatment and alternative systems for
removal should be considered.

EPA recommends that the applicant collect and evaluate additional,

biological samples. Furthermore, in order for the data to be evaluated'

in the proper context, it would be appropriate to list and define method-
2 ologies utilized to arrive at the data.

EPA concurs with the staff's request for additionalinformation on alter-
native transmission line routes. These alternatives should include an

i evaluation of the major offsite streams to be crossed to determine
,

the location and impacts upon fish spawning areas.
!

Our review indicates that the proposed gaseous and liquid waste treat-
ment systems are expected to be capable of limiting radionuclide re-
leases and, therefore, the related offsite doses. to levels within the
guidance of Appendix I to 10 CFR Part 50. Offsite doses util also
be limited to within EPA's proposed generally applicable environmental
radiation standard, 40 CFR Part 190.

6260
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ENVIRONMENTAL PROTECTION AGENCY
INTRODUCTION AND CONCLUSIONSREGION V

CIUCAGO. ILLINOIS 60604

JUNE 1976,

'
i

ENVIRONMENTAL IMPACT STATEMENT COMMENTS The Environmental Protection Agency has reviewed the Draft Environ-
MARBLE ICLL GENERATING STATION UNITS 1 & 2 menta11mpact Statement (EIS) issued in conjunction with the application

by the Public Service Company of Indiana for a permit to begin con-
struction of the Marble Hill Cenerating Station Units I and 2. The
station is planned for a site in Jefferson County, Indiana approximately

* TABLE OF CONTENTS 11 niles south - southwest of Madison. Indiana. The following are
our major conclusions:

PAGES 1. The EPA believes chemical discharges from the cooling towei
blowdown may adversely affect the aquatic biota of the Ohio River. It

INTRODUCTION and CONCLUSIONS 1 should be recognized some of these chemical efnuents are toxic to
aquatic biota in the concentrations proposed. In addition to the
adverse biological effects, dilution of chemical effluents in a mixing*

CONDENSER COOLING SYSTEM and 2 zone is not an adequate means of wastewater treatment.
FWPCA REQUIREMENTS

, .2. EPA recommends that the applicant collect and evaluate additionalCHEMICAL EFECTS 2 biological samples. Furthermore, in order for the data to be evaluatedINTAKE STRUCTURE 3 in the proper context it would be appropriate to list and define method-
DISCHARGE and RELATED IMPACTS 3 ologies utilized to arrive at the data.

3. EPA concurs with the staff's request for additional information on
4 alternative transmission line routes. These alternatives should include'

. WATER Oh RING and BASELINE DATA 5 an evaluation of the major offsite streams to be crossed to determinej.

the location and impacts upon fish spawning areas.'

PESTICIDE USE 6
4. Our review indicates that the proposed gaseous and liquid wasteRADIOLOGICAL ASPECTS 7 treatment systems are expected to be capable cilimiting radionuclide

releases and, therefore, the related offsite doses. to levels within'

RADIOACTIVE WASTE TREATMENT 7 the guidance of Appendix 1 to 10 CFR Part 50. Offsite doses will alsoDOSE ASSESSMENT 7 be limited to wishin EPA's proposed generally applicable environmentalREACTOR ACCIDENTS 8 radiat2on standard. 40 CFR Part 190.
FUEL CYCLE & LONG-TERM DOSE ASSESSMENTS 9

HIGH-LEVEL WASTE MANAGEMENT 11
TRA??SPORTATION 11

- ADDITIONAL COMMENTS 14

>

1
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CONDENSER COOLING EY5' REM AND FWPCA REQ 1TREMENTS

in the blowdown. Mile there may be a significant increase in suspendedCondenser cooling will be achieved at the Marble Hin Nuclear Generat.
ing Station through the use of mechanical draft cooling towers. Under solid levels (possibly causing at times a violation of Water Quality
normal operating conditions, makeup rater win be obtained from the Standards aesthetic requirements for color, turbidity, etc.), there will
Ohio River. at a rate of between 6! c.3 69 cubic feet per second. also be signifleant deposition of sludge in the coolmg tower basin.
Discharge of cooling water blowh sith higher concentration of it is standard industrial practice to clean out these basins periodically,
dissolved solids will be by meu of an open flume. The EPA has The Draft state:nent does not address how this periodic waste streart will
delegated to the Indiana Stream Pohution Control Board the responsibility be treated to meet State and I*ederal efnuent requirements.
for issuance of a discharge permit for the IVarble Hill Facility under
the National Pollutant Discharge Elimination System (NPDES). Section 402 Due to the potential adverse impacts of chemical concentrations and the
of the Federal Water Pollution Control Act Amendments (FWPCA) of 1972. 8pparent violation of WQS the Final statement should address how the
Issuance of the permit will be based upon review and analysis of all applicant proposes to meet State and Federal standards.
relevant information supplied by the applicant. While miring zones may be established for the thermal component of the
Marble Hillis an existing source as defined by Section 301 of FWPCA. discharge. EPA has never recognized dilution of chemicals from a point
Section 301 of FWPCA stipulates that effluent limits for point source e urce discharge in a mixing rone as an adequate means of wastewater

treatment. Besides the potential adverse biological effects, dilution ofdischarges to navigable waters shall require the application of "Best chemical efnuents in a mixing zone is not an adequate means of waste-Practicable Control Technology Currently Available" no later than
water treatment. Therefore, the applicant should develop alternativeJuly 1,1977 and "Best Available Technology Economicany Achievable"

no tater than July 1.1983. The levels of technology corresponding to water treatment to reduce chemical concentrations in order to comply
these terms were defined in EPts " Steam Electric Power Generating with Federally approved water quality standards. Furthermore, it is not
Point Source Category Effluent Guidelines and Standards". Federal clear whether or not the average chlorine concentration in the blowdown
Register of October 8,1974. These guidelines call for closed cycle cool. is expected to be 0.08 mg/l as free or total residual,
ing and the proposed Marble Hill cooling tower is in general conformance INTAKE STRUCTURE
with these requirements.

In addition, it appears the cooling system as proposed can operate in Section 316(b) of the FWPC A requires that "the location. design, con-
struction, and capacity of cooung water intake struchres reflect thecompliance with Federally approved State water quality standards in re-

gard te most chemical effluents and design technologies. However. EPA best technology available to minimire adverse environmental impact."
is concerned with plant discharges with respect to tne concentrations The present design of the intake structure tends to impede the natural

fl w of the near shore area.of certain chemicals in the coohng tower blowdomm.

CHEMICAL EF ECTS EPA concurs with the NRC staff's reco*nmendation that the proposed
intake structure be redesigned to allow for ua. impeded flow of inshore

On page 5-27 of the draft statement, it states that several ambient waters and that other intake designs such as perforated pipes and Rannev-n

river components tiron. cadmium, and manganese) already are close well collectors be investigated. ~

to, or exceed, the criteria and will be further concentrated within the
blowdown; however, no incremental additions are made in the station The Dra*t statement on page 3-7 states the travelung screens will be
and these materials will be rapidlydiluted to ambient level in the mixing operated periodically and there will be no means of fish return.
none." In addition to iron, cadmium, and manganese. Table 3.7 also Regardless of what intake structure is utilized. EPA recommends that
indicates that total dissolved solids, lead, and chloride will exceed water the traveling screens be operated in a continuous rather than inter-

mittent manner and that some means of fish return be designed. Thequality standards. The NRC staff believes that there will be no
untoward chemical effects after the liquid (blowdomm)is rapidly diluted above recommendations are referenced from EPA's Development Document

for Proposed Best Tecnnology Available for Mirimizing Adverse Environ-in the mixing zone." It rnust be recognized that some of these chemical mental Impact oTcooling water Intake structure of December Iss.effluents are toxic to aquhtie biota in the proposed concentration.
DISCHARGE & RELATED IMPACTSThe discussion regarding suspended solids indicates the level may be

increased 6 to 8 times above influent levels. This may result in viola-
tions of State of Indiana water quality standards. The Draft statement Fishery data complied by the Ohio River Valley Sanitation Commission
should discuss possible alternative suspended solids concentrations in (ORSANCO) and 11.5. Environmental Protection Agency (Table 2.16) clearly

shows a significant increase in three fish species from 1957-59 to
1968-70 that are of particular interest to State fishery groups. These
are the sauger, smallmouth bass, and spotted bass. Sauger and small-
mouth bass require shallow gravel-rock shoreline habitats for spawning,

.z.
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WATER Q1'ALITY MONTTORfNG AND BASELINE DATA

The aquatic biologv data illustrated and defineated in the statementwhile spotted bass use small streams L ' gravel bars. In view of this, is too generalized I'n content and sample frequency for effective biologica? -
it is strongly recommended that the discharge structure be submerged baseline ertablishment. In order for the data to be evaluated in the
and extended beyond the shoreline. In addition, the d2stal end of the proper contert, it would be appropriate to list and define metho-
pipe should be directed ups ard away from the bottom to reduce the dologies utilized to arrive at the subject data. There is a need to in-
impact of heated water on benthic biota and scouring of the river bottom. sure that appropriate sampling techniques and quantifying methodologyAnother fish which is apparently increasing in the Ohio River, and which are utilized. These methodologies should be defined in the Final state-
is of interest as a game fish, is the paddlefish. They also require shore' ment in order to assist in evaluating the biological data,
line gravel bars for spamming and care should be taken to protect this
species. The use of references dated 1960,1962, and 1966 for the evaluation of

phytoplankton in various locations should be used with caution. A lapse
m terms of providing a more objective view of the Ohio River commerc2a1 or 10 years does not necessarily indicate that there Mll be a change in

-

fish catch, it should be realized that comraercial fishing in the Ohio species composition; however, it cannot be assumed that the current
River is legally restricted to catfish and rough fishes. Commsretal fisher- situation is the same. The use of artificial substrates without a naturalmen are not allowed to take black bass, musk 2es, sunfish, pike, sauger, substrate sample certainly biased the data as is pointed out by the
walleyes, white bass, or even minnows (in excess of a few hundred for absence of many benthic fauna and flora.
personal batt uses). Thus, the commercial fishery is limited to catSsh,
drum, carp, buff alo, suckers and carpsuckers, sicpjacks, shad, mooneye The presentation of data of the benthic organisms in units of biomass only
and goldeye, gar, and paddlefish. The market will seldom buy anything (Table 2.13) coes not allow for species diversity to be estimated and biases
but catfish, paddlefish, i nd large drum, carp, and buffalo, the results to favor the larger organisms. This does not give a true

picture of speef es compositon or community structure.
The ORSANCO study and the PSEPA 1968-70 study lean heavily on lock
chamber rotenone samples. This type of sample suffices for an index The evaluation of various aspects of the biota has disregarded the food
of the fish population, as long as it is understood that signific ant seg- chain (web). Each group of taxa is evaluated in terms of a possiblements of the river's fish population are not represented or are dis- loss to the ecosystem as an entity 1. e., the loss of phpoplankton; the
proportionately represented in lock chambers. loss of fish; and never the loss of fish due to the loss of phpoplankton,

etc. Furthermore, page 5-28, 5.5.5.1, Chemical Effects and 5.5.5. 2,
CONSTRUCTION EFFECTS Biocidal Effects seem to neglect the cumulative problems of metals build-

up in sediments, fauna, and flora. Thus, the statement does not
Effluent guideline limitations for point sources of cons!rvetion runoff recognize the fact that the amount of uptake of a particular metal viaare defined in Subpart D of EPA's " Steam Electric Power Generating periphyton may eventually affect the clam.
Point Source Category Effluent Guidelines and Standards, Federal
Re|rister. October 8,1974, as 50 mg/l of total suspended sonds and The program for baseline monitoring the aquatic biology of the Ohio
pli values in the range of 6. 0 to 9. 0. These limitat2ons are applicable River (page 6-3, 6.1.5.2) should not only be resumed but additionalto all flows up to that resulting frotn a 10 year, 24-hour t ainfail. The representative monitoring of the offsite stations should be established,
applicant apparently has not provided a detailed erosion control p.an to
the staff but has proposed to minimize erosion by providing detention The number of chemical parameters under consideration for monitoringponds. Any point sources of construction runoff from the vicinity of in the pre andpost-operational modes of the plant are adequate for the
the r)ower plant site are subject to the foregoing limitations. Loca- intended purpose. However, the chemistry data presented in the state-
tiot. M all expected point sources of construct 2on runoff should be pro- ment do not include several parameters which fit the expected massvided in the fmal statement, along with a discussion of proposed treat- balance for the Ohio River. NRC projected that either analytical /rnethod-
ment facilities and expected effluent concentrations. ology problems affected the data or that the subject data are atypical.

In either case, EPA suggests that the presented chemical data are in-
adequate for use as the preoperational baseline data. Furthermore, it

Detailed comments on power transenission lines will be withheld pend- is difficult to interpret some of the data presented in the EIS. In Table
ing receipt of supplementary data requested by the NRC staff regarding 2. 4 the values for the heavy metals (nickel, lead, and cadmium) for
alte native transmission line routes, the months of June, July, August and September appear to be unusually

high. An explanation of this occurrence or resampling should be made.An evaluation of the major offsite streams to be crossed by power lines The following numbered comments pertain to Table 2.5:
and railroad corridors should be made to determine if spotted bass
spawning areas are being impacted.

5-
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1. The BOD and CCD values in March, July, August,
October and November seem inconsistent with other RADIOLOGIC AL ASPECTS
valves. RADIOAC iiW W AEi L TR EATMENT

Based on our evaluation of the draft statement, the proposed2. Based on the historical data base, the conductivity range and hquid waste treatment systems represent " state-of-the-art" gaseouseffluentseems low.
control technology. However, we agree with the staff comment (Section

3. Several of the TOC values, when compared to the BOD and 3. 5.2.3) that the charcoal adsorbers on the Auxiliary, Fuel Handling,
COD values appear questionable or atypica!. and Radwaste Building vent releases should be continually used to pro-

cess the ventilation exhausts. Similarly, we recommend that the charcoal
4. Based on historical data, the oxidative state of the Ohio adsorber on the main condenser air ejector exhaust be used whenever

River (oxidation and reduction potentional) and the pro- there is radioactivity in the secondary coolant system and that the final
ductivity cycle prevalent during the summer and fall statement indicate a commitment to do so. With these conditions, we

months, it is difficult to explain the high ammonia values concur with the NRC staff's conclusion that these systems can reduce

reported for June, July, August, October and November. effluents to "as low as practicable" levels in accordance with 10 CFR
Part 50.

5. The high nitrate value report for August seems atypical
when compared to other values and an indication of the It appears the staff has underestimated the amount of " low-level solid
cause should be made, wastes" that will be produced by the proposed plant. Several refer-

ences are available pertinent to this subject. The Atomic Energy Com-
6. The high calcium value reported for July seems atvpical. mission's (now NRC) concluding statement to its rulemaking proceedings

The reasons for this high level should be explaine'd. on Appendix ! to 10 CFR 50 contains improved estimates of low-level solid
radwastes produced during nuclear power plant operations. The Oak

7 Phenol values for April, July, Novernber, January and Ridge National Laboratory (ORNL) has published A Critical Review of
Sohd Radioactive Waste Practices at Nuclear Power Plants" (ORNL -February are atypicany high, especially July.

The causes of st.ch high values should be explained. 624), whichprovides a compilation ofoperational experience relative to
these wastes. The EPA has also conducted extensive research on these

8. Soluable hexane should be reported in micrograms / liter wastes and their trapacts at selected, licensed, shanow land burial sites,
rather than milligrams / Uter. Based on analysis of the available information. EPA estimates that the

PESTICIDE l'SE ahnual offsite shipment of " low-level solid wastes" will be ' comprised of
approximately 25,000 ft or 4,000 55-ganon drums, for a 1,000 ILfW e
PWR(1). The draft statement, however, includes the estimate thatIt is proposed to use herbicides 2.4-D 2,4,5-T, Silvex, picloram, and

dicamba on 3,725 acres of railroad and transmission line rights-of-way, approximately 600 drums of wet solid waste, and 450 drums of dry solid
There is no indication that use of these herbicides as outitned in the waste will be shipped offsite annuany dt.e to the operation of each
statement would deviate from accepted practices or pose environmental reactor. In order to clarify this apparent inconsistency, the final state-
hazards. The precautions enumerated in the statement should be suffi. ment should provide the rationale for the lower estimate.
cient to minimize any potential hazard. However, the use of invert

DOSE ASSESSMENTemulsions should be encouraged to minimize drift problems. Disposal
of all pesticide containers should be in accordance with label instructions,
or superseding State or local regulations. Finally, problems relating to the The calculated doses to individual receptors from radionuclider assumed
use of the herbicides should be reported to the appropriate Federal or State to be disch,arged from the Marble Hill Station are within the Regulatory

design basis objectives given in 10 CFR Part 50, Appendix 1. We commendagencies. the NRC for including in the draft statement extensive detailed atmos-
pheric dispersion factors and deposition values. These data greatly
assisted us in reviewingthe dose estimations for the Marble Hill Station.

m Mann, Goldberg, and Hendricks, n.d. " Low Level Solid Radioactive
Waste in the 1\uclear Fuel Cycle." A paper presented at the November 16-21,
1975, Amertcan Nuclear Society meeting, San Francisco, Califomia.

.
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We are pleased to note that the NRC is now including estimates of annual FT.'EL CYCLE AND LONG-TERM DOSE ASSESSMENTS
population dose commitments in the environmental statement. This

represents a partial evaluation of the total potential environmental dose Under the President's Reorganization Plan No. 3 of 1970. EPA is
commitments (EDC) of H-3, Kr-85, C-14, iodines and "particulates. " responsible for establishing generany applicable environmental radiation
and is a determination which we have urged for several years. Of course, protection standards to limit unnecessary radiation exposures and
severalof.these radionuclides, particularly C-14 and Kr-85, will contri- radioactive materials in the general environment resulting from normal
butt to long-term population dose impacts not just within the continental operations of facilities that are part of the uranium fuel cycle. The
U.S. A. but on a world-wide basis. From the information presented in EPA has concluded that environmental radiation standards for nuclear
the draft statement, it is not clear on what basis the dose commitment power industry operations should take into account total radiatios dose
has been calculated. For example, there is no indication of (1) the period to the population, maximum individual dose, the risk of health effects
of time over which the commitment was calculated: (2) what populatic"1 attributable to these doses (including the future risks arising from the
growth was assumed; (3) what assumptions were used regarding buildup: release of long-lived radionuclides to the environment). and the effec-
or (4) whether ingrowth of daughter products was considered. Assess- tiveness and costs of effluent control technology. The proposed s- +^
ment of the total EDC impact would (1) incorporate the projected re- ards are expressed in terms of individual dose limits to membe . of
lease over the lifetime of the facility (rather than just the annual re- the general pubuc and limits on quantities of certain long-lived radio-
lease); (2) extend to several ha' .ves or 100 years beyond the period active materials in the general environment.
of release;(3) consider, at least s Titatively or generically, the world-
wide impacts; and (4) consider a . cowing exposed population. As dis- A document entitled " Environmental Survey of the Uranium Fuel Cycle"
cussed an Appendix D, some of these techniques may have been used. (WASH-1248) was issued by AEC in conjunction with a regulation
although to what extent is not clear. The EPA suggests that future (10 CFR 50, Appendix D) for application in completing the cost-benefit
assesstnents recogniaethese influences on the tota 1environmentalimpact analysis for individuallight-water reactor environmental reviews
or specify the limitations of the model used. (39 F. R. 1418 8). This document is used by NRC in draft statements to

assess the incremental environmental impacts that can be attributed to
REACTOR ACCIDENTS fuel cycle components which support nuclear power plar.ts. This approach

app *ars to be adequate for plants currently under consideration, and
The EPA has examined theNRC maalyses of accidents and their potential estimates of the incrernental impacts of the Marble Eill Station are
risks. The analyses were developed by NRC in the course of its reasonable. Ilowever, as suggested in our comments on the proposed
engmeering evaluation of. reactor safety in the design of nuclear plants. rulemaking (January 19, 1973), if this approach is to be used for future
Since these issues are common to all nuclear plants of a given type, plants, it is important for NRC to periodically review and update the
EPA concurs with NRC's generic approach to accident evaluation. The information and assessment techniques used. The EPA intends to
NRC is expected to continue the efforts initiated by AEC to ensure safety monitor developments in the fuel cycle area that are relevant to continued
through plant design and accident analyses in the licensing process on a improvement in assessing environmental impacts,
case-by-case basis.

The summary presentation (Table 5.18) on the environmental effects of
In 1972, AEC initiated an effort to examine reactor safety and tse re- the uranium fuel cycle addresses only the incremental environmental
sultant environmental consequences and risks on a Inore quantitative itnpacts expected to result from the operation of a nominal 1000 MWe
basis. The EPA continues to support this effort. On August 20, 1974 nuclear reactor. Ilowever, there are impacts associated with the
AEC issued for public comment the traft Reactor Safety Study (WASII- ultimate disposal of wastes which, to our knowledge, have not yet been
1400).. which was the product of an . tensive effort to quantify the risks adequately evaluated or are largely unknowm These impacts include:
associated with if ght-water-cooled nuclear power plants. The EPA'J

Commitment of land and resources for an ultimate dis-review of this document included in-house and contractual efforts, and .

culminated in the release of final Agency comments on August 15, 1975. posal site;
Initial comments were issued on November 27, 1974. The EPA con-
cluded that the Reactor Safety Study represents a comprehensive and Economic and resource commitments of future genera-
useful analysis of risks associated with light-water reactors. At present, tions, including societal and institutional commitments;
EPA is reviewing the final Reactor Safety Study, which was released
by NRC on November 4,1975. The current review which also involves Economic, resource, and energy costs of ultimate waste.

in-house and contractualefforts, is expectd to be completed in May 1976; disposal as balanced against the present benefits realized
at that time, EPA will publish final evaluations in public comments. by energy production.

While EPA recognizes that the individual nuclear power plant environ-
mental statements may not be the proper vehicle for assessing these
considerations, the environmental statements can, and should, indicate

-9-
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any pertinent studies (and their expected completion dates) which are The impact value for routine transportation of radioactive materials
being conducted by NRC or other responsible agencies. If no such efforts has been set at a level which covers 90 percent cf the reactors currently
can be documented, NRC should either include these considerations in an operating or under construction. The basis for the impact, or risk, of
updated version of WASH-1248 or should trge ERDA to consider them in transportation accidents is not as clearly defined. At present, EPA,
studies directed at developing and ultimate radioactive waste disposal ERDA, and NRC are each attempting to more fully assess the radio-
technology. logical impact of transportation accidents. As the quantitative results

of these analyses become available, EPA intends to review the accept-
HIGH-LEVEL WASTE MANAGEMENT ability of the potential transportation risks. The EPA will make knomm

its views on any environmentally unacceptable conditions related to trans-
The techniques and procedures used to manage high-level radioactive portation. On the basis of present inform ation, EPA believes that
wastes will have an impact on the environmen.. To a certain extent, there is no undue risk of transportation accidents associated with the
these impacts can be directly related to the individual project because Atarble Hill Station.
the reprocessing of spent fuel from each new facility sill contribute to
the total waste problem. However, EPA concurs with NRC's generie
aperoach to waste management impacts. As part of this effort, AEC,
on' Sept ember 10, 1974, issueo for comment a draft statement entitled,
"The h!anagement of Commercial High-Level and Transuranium-
Contaminated Radioactive Waste" (WASH-1539).

Though a comprehensive long-range plan for managing radioactive wastes
has not et been fully demonstrated, acceptance of the continued develop-
ment of comercial .uclear power is based on the belief that the tech-
nology to safely manage wastes can be devised. The EPA is available
to assist both NRC and ERDA in their efforts to develop an environmen-
tally accept.able waste management program to meet this critical need.
In this regard, EPA provided extensive comments on WASH-1539 on
November 21, 1974. Our major criticism was that the Draft staternent
lacked a program for arriving at a satisfactory method cf " ultimate"
high-level waste disposal. We believe this is a problem which should
be resolved in a timely manner because the United States is comitting
an increasingly significant portion of its resources to nuclear power,
and waste materials from the operating plants are steadily accumulat-
ing. The ERDA now intends to prepare a new draft statement which
will discuss waste management and emphasize ultimate disposalin a more
comprehensive manner. The EPA concurs with this decision. We will
review the new draft statement when it is issued and will provide public
comments,

TRANSPORTATION

In its earlier reviews of the environrnentalimpacts of transportation of
radioactive material, EPA agreed with AEC that many aspects of this
program could best be treated on a generic basis. The NRC has codi-
fled this generic approach (40 F.R.1005) by adding a table to its re-
gulations (10 CFR Part 51) which summarizes the environmental impacts
resulting from the transportation of radioactave materials to and from
light-water reactors. This regulation permits the use of the impact
values listed in the table in lieu of assessing the transportation impact
for individual reactor licensing actions if cenain conditions are met.
Since the Marble Hill Station appears to meet these conditions and since
EPA agrees that the transprtation impact values in the table are reason-
able, the generic approach appears adequate for the Marble Hill Prolect.

.n_
-10-

A-24



_

ADDITIONAL COMMENTS
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1. The announced intention to locate a new fossil fuel plant one infle.

* " " " *
downstream and across the river from the Marble Hill site was "E'
mentioned in the EIS. It would be appropriate to consider the & / p ., og 9~ ~
accumulative effect of these power plants on the emironment. 'w' ' mxa or run umr mowerus

2. It was indicated that construction and operation of a dochng
facility for barges is being proposed. Since this type of facihty FEA 76-72 ,[ %
can have significant impact on water quality and the surrounding p
eradronment, the environmental impacts of this facility should be / A
included in the EIS. hg '

,

=< o
3. It is mentioned that an fuels and lubricants will be stored in *

"(]ctsBranch
d

"
accordance witn applicable local laws. Attention to applicable k \,,Division of Site Cafety and
Federal and State laws regarding spin preventaon planning (SPCC Environmertal Analysis %'Plans) should also be recognized. U.S. Nuclear Regulatory Commission

Washington, D.C. 20555 V
4 A further breakdown of the power distribution from the Marble

Hin Station should be provided. At one time, !! nsier Energy Dear Mr. Youngblood:
was to receive a portio , of the electrical power. T r.e distri-
bution provided in the statement does not indicate whether or not This letter is in response to your request for review and
Hoosie r Energe min receive any power from Marble Hill. If comment on the draft environmental impact statement (EIS)
Hoosier Energy is not going to receive a portion of the power on the proposed Marble Hill Nuclear Generating Station,
produced, a discussion of how Hoosier Energy will meet its Units 1 and 2, Docket Nos. STN 50-546 and STN 50-547. Our
demands should be provided. comments are related to electrical energy demand projections,

energy conservation and energy development alternatives.

Electrical Energy Danand Projections

1. National Energy Outlook

In deriving its forecast of the need for the capacity of the
Marble Hill Station, the NRC staff has noted (page 8-6) that
" considerable weight has been given to the forecast of national
energy demand for electrical capacity prepared by the U.S.
Federal Energy Administration (FEA)." The aforementioned FEA
forecasts appeared in the " Project Independence Report," pub-
lished in late 1974. Due to a number of significant inter-
national and domestic events which occurred in 1975, the
Nation's energy future has changed somewhat, and FEA published
a revised " National Energy Outlook (NEO)" in March 1976. We
suggest that NRC consider its electric energy demand projections
in light of the updated FEA energy outlook.

e

* Q em
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during the sc.ma pstiod, induttritl e n tomers Eccounted fEr
The NEO projects a national base case (Reference Scenario) 72 percent of NIPSCO's total energy load, according to the
electric energy growth rate of 5.4 percent from 1974 to 1985. draft EIS. As noted on page 8-6, PSI * seeks to build the
For comparison, the Conservation Scenario (full set of con- Marble Hill Station because of its conviction that population
servation actiers) results in a national electric energy will continue to grow in its service area and that new commer*
growth rate of 4.9 percents the Electrification Scenario cial and industrial business will be established."
(strategy to promote increased electrification of energy end-
use) results in a national electrical energy growth rate of Because the industrial component represents a significant
6.4 percent. In terms of peak load demand, NEO projects a portion of the total energy load, and because FEA forecasts
range of 3.9 percent to 6.9 percent annual growth. For the predict only a 2.7 percent growth rate for the industrial
Reference Scenario, electric peak load demand is estimated to sector, the applicant's economic growth assumptions need to
increase at 4.4 percent annually during this period. be well documented and justified. The EIS notes (page 8-20)

that the NRC staff "has compared projections for the economic
FEA's electric energy growth forecast for the East North activity of PSI's service area with that of the Nation and
Central Census Region, which iracludes Indiana, was 4.8 per- found them to be similar.' The final EIS should discuss these
cent (Reference Scenario), or less than the national average. economic projections and their compatibility with FEA energy
By customer sector, growth in this region was forecast as demand projections for the East North Central Census Region.
follows: residential, 8.2 percents commercial, 4.0 percent:
and industrial, 2.7 percent. 3. population Crowth

The applicant's projected combined system peak load growth is Likewise, since the need for additional electric power is
7.4 percent, higher than the NEO projections. According to hinged to the anticipated population grRwth, projections need
the draft EIS (page 8-22), "the Public Service Company of to be carefully evaluated. Total reliance on OBERS 1972
Indiana, Inc.'s (PSI's) most recent forecasts for total sales Series E projections may not be sufficient, particularly in
and annual peak load demand indicate that total sales are light of recent economic conditions. We suggest that other
expected to grow at more than 8 percent,while peak demand is population projections prepared by state and. regional agencies
expected to grow at 8 percent annually. or by universities be reviewed. High and low projections, and

their underlying assumptions, should be presented in the final
The FEA recognizes the limitations of the NEO predictions in EIS, as appropriate, we well as their implications for energy
that localized demand can vary considerably from regional demand projections.
figures. However, in view of the above differences, it would
be useful for the final EIS to include the most recent FEA Energy conservation
national and regional forecasts of electrical energy demand,
and, where appropriate, the reasons for the expected deviation 1. Utilities Conservation Action Now Program (UCAN)
from the FEA projections in Indiana.

Conservation and load management measures, as a me'ans of
2. Indastrial Demand effecting a reduction in the growth of both energy usage

and peak demand, have been addressed in the draft EIS (Section
Industrial customers account for a major portion of the total 8.2.4). As noted, both owner systems have initiated consumer
energy load for bcth PSI and Northern Indiana Public Service education programs on a small scale to advise residential
Company (NIPSCO). In 1974, 36.2 percent of the electrical customers of ways to defer energy usage to off-peak periods
energy produced by PSI was consumed by industrial customers and reduce overall energy use. However, an effective program
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and associated energy penalties should be considered for each

of reducing energy consumption will require a major customer cooling system alternative. The NDCT may be more economical
in the long aun. Also with regard to the cooling system alter-conservation program through implementation of FEA's UCAN, natives, there was no mention of waste heat utilization. AtSince the writing of the draft EIS, both PSI and NIPSCO have

submitted UCAN Action Plans to FEA. They outline in more full load, both units can provide 1.69 x 1010 BTU /hr, which is
detail the applicant's energy conservation program at both approximately equivalent tc 100.000 gallons of 42 oil per hour.

the end-user and production level, and should either be 3. No Action Alternative
sammarized or referenced in the final EIS.

The consequences of No Project are only briefly alluded to in
2. Industrial Conservation Sect 2 a 8. The NRC staff has concluded that a one year delay

in sostallation of the Marble Hill Station will present noThe EIS should describe in greater detail the opportunities for prcutems (page 8-24). The environr.ntal irpact including theenergy conservation in the industrial sector, particularly socioeconomic impacts to the area of not constructing the twobecause of its position as the largest consumer, both in terms Plants or of deferring construction of Unit 2 should be
of peak-hour and total demand. described in greater detail.

Energy Development Alte rnatives We appreciate the opportunity to review the draft EIS and hope
that our comments will be useful to you in the preparation of

1. Competitive Sources the final environmental impact statement.

The comparative analysis of new generating capacity from coal ncereland nuclear fuels is given in Tables 9.1 and 9.2, without ,

supporting discussion. Based on the tables, the two alter-
natives are very close economically, and environmentally the
differences appear as trade-of f s in the type of environmental

In view R ger . Sant
impacts (e.g., radioactivity vs. air pollution). Assistant Administratorof this and the f act that the coal-fired plant is the major Energy Conservation and Environment
alternative considered, a more detailed comparative evaluation
appears warranted. In addition, other factors bearing on the

Since thecomparison of alternatives should be mentioned.
current system generating capacity relies almost exclusively
on coal combustion, construction of the proposed nuclear
power plants would provide needed fuel diversity for both
PSI and N1PSCO.

2. Mechanical vs. Natural Draft Cooling Tovers

Selection of Mechanical Draft Cooling Towers (MDCT) over
Natural Draft Cooling Towers (NDCT) appears to hi/e been made

Total costsprimarily because of initial costs (page 9.7).
including construction and operation over the plant's lifetime

.
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AIR pot.LUTION CONTROL BOARD 5 ,? '
sue wsst uu3ncAN statET M*2g om u240s

^* # - "
as a sesult of aerodynamic down-wash or plume

x trapping. Fag possibilities are of particular
April 15* 19N concern at this site because of the high

humidities, low wind speeds, and temperature
U. S. Nuclear Regulatory Commission diUmntials that occur nesr the surface of
Washington, D. C. -2035$ g the adjacent Ohio River. The occurrence of

|g g man-made fogs added to the naturally occurring
Attention: Director, Division of Site S

.

navigational problem for Ohio River traffic.
fogs could conceivably produce an occasional

Safety and Environmental Analysis \
Office of Nuclear Reactor Regulation g g

8 Tt agreed, as indicated in item 5.3.1.3, that. Dear Director:
icing may result from the cooling tower emissions

Re: Draft F.nvironmental Statement (Docket Nos. STN $0-$46 and congeal on trees, poles and wires. We think
STN $0-547) Marble Hill Nuclear Generating Station that nearby walkways and roads could become iced .
Units 14 2. Public Service Indiana, Pubitshed but that this would occur only within the plant-
March 1976. ndary.

This is in response to your request of March 5,1976, for our Acid Mist
comments on the referenced environmental statement. The " Draft Although the possibilites of Acid Mist formations

Environmental Statement" has been reviewed by my staff and the fol- have been discussed in quite some detail under
lowing comments from this office are limited to the items that 5.3.1.6, we must still have concern because of
'significantly affect air quality, the particular circumstances and proximity in

this instance of another proposed power plant..

.'t. Plant Construction In addition to the surface shadowing effect of1

an elevated plume, there is the possibility that
. There will be airborne dust generated at various times the plume from the proposed Louisville Gas and
i during the several years of plant construction which Electric Company (LGEC), Wises Landing, 920 -

could create high, short-term ambient suspended partic- megawatt, fossil-fuel. fired generating station
ulate levels. Control of this dust was discussed some, might combine with the cooling tower plume and
what under 4.1.1. , 4.4.1.1, and 4.5.1.1. This dus; form acid mist. Although the ICEC plant will be
must be controlled by the sealing of construction roads located approximately three miles southeast of
with a stone and petroleum-based surface or equivalent, the Marble Hill site, the wind-channeling effect
and by the wetring of onsite areas that may become dusty, of the Ohio River Valley makes it possible that
Fugitive dust, i.e., dust that is air transported beyond the LGEC plume might intersect the Marble Hi n
the property line of the source, must be controlled in cooling tower plume. Estimation of the frequency
accordance with Indiana regu14 tion APC 20. and extent of this occurrence will depend on

extensive acdeling and subsequent validation by
2. Mechanical Draft Cooling Towers field data. The latter is not presently available.

P

lysis by your staff indicates, in item 5.3.1.3, nalysis casprehensively discussed effects of
that the fog plume, at ground level, travels only a cooling tower drift under item 5.3.1.5, in the
short distance (on the order of 0.S km). Our concern referenced statement in which you conclude that
is the possibility that the cooling tower could add to almost all of the drift that returns to the ground
fogging several kilometers from the Marble Hill Station will do so inside the station's boundary and that

even on-site depositions will be too small to

33b
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cause problems. W wtsn to point out that.
although the Federal Environmental Protection April S 19M
Agency and the State of Indiana do not S+O SO-64 4
specifically regulate emissions from cooling

g , ew T pyq
towers nor generally consider them a wilu-
tant emitter, when this plant is runnir.g at wirectcr

,

p,

Civision of Site Safety and Environmental Analysis * [,rated load the cooling towers will emit a
total of 780 tons per year of dissolved Office of huclear Reactor Regulation k
solids. We reali:e that this emission is U. 5. Nuclear Regulatory Corrission Mb

J.#not unique to a nuclear plant since the same Washington O. C. 2C555 4

type of emission could be expected for a $' 4
fossil fuel fired power glant which employs Dear Sir:
a mater cooling tower for process cooling. p of
This project will have to address itself to Re: Craf t Environmental Statement g y
code 40 CFR $2.21 of the Fede al Register as Martle Hill Nuclear Generating Station
it relates to the algnificant decay of air Public Service of Indiana
quality in this area.

Tne staff has reviewed the referenced Draft Environmental Statement
t oil-Fir d Steam Boiler prepared by your com15sicn and offers the following corr 1ents.

The Indiana Air Pollution Control Board does
not anticipate any air pollution problems fro * Table 6.1 on Page 6-I. presents the Proposed Preoperational Radiological

6 BTU /hr (22-Mh) fuelthe two aux 111ary 75x 10 Monitoring Program. A ganra scan for I-131 is specified for milk and fish
oil No. 2) fired steam boilers, however, these samples. The Minimum Cetectable Activity (MCA) for a normal gama scan is
units will require a review of plans and limited to 10 pC1/1. The backgroed survey and sucsequent operational surveys

w y w U e e w e a nodd 4 1 ut r. I n
before a construction permit can be is>ued. gama scan. kn edame sysW in cWnadon Mth the r.omal gama scan

system (Ja! (Th)) permit an MCA below 1 pCi/l of whole rilk. In order to
Should you have any questions on the above comments, please contact provide useful survey data, it is therefore recommended t'lat milk Pnd fish be

Mr. Leslie Collet, of my staff, by telephone (317) 635-4512, or by mail at analyzed for I-131 with an inn exchange system in conjunction with the nor-41
above address. gam ||a scan.

truly murs, i;e are concerned with the level of suspended solids concentrations expected

Ve[N g' to be in the discharge of the cooling tower blowdown. Table 3.7. Page 3-23
4p of the Craft Envirorcental inpact statement indicates that suspended solids in
.Ilph C. Pu kard the final discharge are expected '' average 408 m/1 with a maximum concentration
Technical Secretary of 1,554 mg/1.

LCC,imb The af scharge of suspenu Js of this r:agnitude presents the prctability |
cf settable solids in sufficient arounts to cause deposition of solids in the
Ohio River which could violate our water quality standards. "e would request
that the Nuclear Reaulatory Conrission and the arolicant review this rotential
problem and solicit cornnts from other agencies such as ORSANCO. U. 5. Era,
and the Amy Corps of Engineers for possible alternatives and solutions. We
would cropose such alternatives as diffusers to prcvide thorougn mixing of tre
discnar9e with the Onio River, settling facilities to remove the settable
matter af ter the blowdown from the towers and pricr to discharge, or reduce
the recycle rates throueh the touers thus reducing the concentrating effect of
tae tower.
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Director . April 23,1976 STATE - INDIANA * -
s

d ' .e- - __ . _ _ _ _ -

s' INDIANAPOLIS. 46204 '..
. We would be agreeable to meeting with the applicant and the staff of the .

Comission to discuss these cocuments. ' Ouestions regarding this submittal may oEPARTMENT OF NATURAL Resources \ ~-) g. . j ,. . 2
-

'. . '
- be directed to Mr. Michael Esarey at 317/633-5273. JOSEPH o. cLouo V

DBRECToR . gg ,,, g , . .

Very truly yours, -
i

hTMd - Mr. 8. J. Youngblood, Chief [U . *Mg % 4

' 4 [ h,9Environmental Projects Branch 2 -
MAa% eta,, a'n:;;;,;< 5't 5 < = " "vi - t i

.

United States Nuclear Regulatory
4 #. GASkon:p/ds Conunission

* cc: Dr. J. Coughlin Washington D. C. 20555
. Pubite Service Indiana
Vacys Saulys RE: DNR #135. Draft Environmental Ispact Statement Review. Marble Hill,~

U. S. EPA. Region V Nuclear Generating Station. Units 1 and 2. Jefferson County. Indiana
'

Dear Mr. Youngblood:

The Indiana Department of Natural Resources has reviewed the above -
referenced project in regards to its effects on the environment including -
fish and wildlife resources and recreational, historical, architectural
and archaeological sites. The following coments are offered for your

. consideration.
i In accord with the Staff Evaluation. Section 4.5.2.3 the Department

feels that the use of aerial-sprayed herbicides should be restricted to
those areas and conditions which will insure maximum environmental
safety.

Due to the construction activities involved with this project,
numerous pemits will be required from the Natural Resources Commission.
We suggest coordination with the Department's Division of Water during
all phases of planning to expedite permit applications.

More detailed information is required by the Department in order to
assess the impacts of the transmission lines on fish and wildlife resources.
We would like to point out, though, that the " wapiti" (Cervus canadensis.
table 8-13. page 8-18) disappeared from this area in the mid-19th Century.,

As indicated in our letter of February 4,1976, care should be
taken during any excavation to protect and report any archaeological

!
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artifacts which are unearthed. The only two 19th Century structures in
the area are of little value and would not pose an undue hardship if co= =o== e.ca on w muc a,

demolition is required. DcrantagNT ron NAtumat REscuncts Ano EuvinowngNTAL PeottefioM

o,,.cr on t-e s ec.sv...
We appreciate this opportunity t2 be of service. If we can be of

7,,,,,,,7,,,,,,,,,,,,,further assistants, please do not hesitate to contact me.
.., , , , , , , ,

in

5 O 5 Wo /Sd' ''' " ~
I[ ^s loud

,

a. ,

'

C re tor q
D C ,9 [ "

e

JDC:JEF:nm h * O;Director. Division of Site Safety
and Environments 1 Analysis !Q JD!1 1976> 3

Of fice of Nur, lear Reactor Regulation L-, e,s.esm ema:as J

U.S. Nuclear Regulatory Corsnission 777T g
Washington D. C. 20555 ,g

%s &
Attention: Dr. Stanley Kirslis o

Re: DES Marble Hill Nuclear
Generating Station

Dear Sir:

The Kentucky Environmental Review Agencies have reviewed the
above listed CES and have returned the folicwing corceats:

The Division of Solid Waste. Kentucky Department for Natural
Resources and Environmental Protection. states: "The draft environ-
mental statement related to construction of Marble Hill Nuclear
Generating Station Units 1 and 2 completely ignores the disposition
of clearing and grubbing waste and the disposition of construction
debris. The draf t environmental impact statement makes no comment
as to where and how the materials from both of the above would be
disposed."

"Certainly if one or the other or both of Sese wastes were
to be disposed of in Kentucky the disposal would have to be a permitted
;ite. "

The Division of Sanitary Engineering. Kentucky Department for
Natural Resources and Environmental Protection, states: "The complexity
of this project precludes a meaningful evaluation as to its envircemental
implications. There are too many variables and unknowns. Even thoug'i
control measures may appear adequate including warning systems, etc . the

N IL
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possibilit/ of an accident or sabotage would always be present." concern that we feel compelled to address the Farble Hill nuclear
generation proposal by Public Service of Indiana."

"A massive radioactive contamination of the Ohio River would
seriously affect Louisville's drinking water supply downst eam within "1. There is ample just"1 cation that a power plant
hours. Therefore, unless other liability arrangements are made the is needed to meet future projected demands.
responsibility of Instituting prior self-protective measures with the
accciganying cost will be imposed on the Louisville Water Company 2. Due recognition and considaration has been given to
and indirectly on the resident population of that ertire metropolitan all aspects of environmental impact and alternatives.
area." The Development Cabinet does not have the technical

expertise to fully analyze the details of this
The Department of Human Resources states: "(1) Thermal and assessment,

radiation effects to the environment appear to be minimal; (2) Tne
proposed environmental surveillance program appears to be adequate; 3. The question of the economics of nuclear power vs.
(3) Radiation exposure to the general population, under normal operating coal at this site can be argued; but, remaining a
conditions, appears to be minimal." matter of judgment which ultimately must be decided

by the state of Indiana. The posture of the Kentucky
"It should be noted that a proper review of the proposed Marble Development Cabinet on this question is as fcilows:

Hill program could not be made at this time because the conclusions and
recomendation of the HRC staff were the only docwnents available for a) Nuclear power with full attention to safety and.

review; however, the Depar} ment can be more precise in its coments if economics, must be developed as racidly as possible
supplied with the environmental report or the PSAR." consistent with its competitive position with coal.

Both coal and nuclear will be necessary to meet the
future growth needs of the nation.

The Development Cabinet states: "In response to the recent
request for coments from the Development Cabinet agencies relative b) Coal should be used to the maximum extent to meetto the Marble Hill Nuclear Generating Station, I would like to point the nation's energy needs consistent with an
out that the Departments of Agriculture and Parks make no comments." acceptable environment for at least the remainder

of this century."
- (The following policy statement represents the views of the

Office of the Secretary and the Departments of Comerce and Energy,
with full consideration having been given to the following statement The referenced statement by the Department of Fish and Wildlife
from the Department of Fish and Wildlife.) is as follows: "This Department is in general agreement with the Draft

Environmental Statement related to construction of Marble Hill Nuclear
" POLICY STATEMENT OF THE KENTUCKY DEVELOPMENT CABINET Generating Station Units 1 and 2. The Department is especially interested

ON THE PROPOSED MAR 8LE HILL NUCLEAR GENERATING that staff recommendations on monitoring in section 6.1 be followed. It
STATION ORAFT ENVIRONMENTAL IMPACT STATEMENT" also agrees with staff recommendations on Section 5.3.2 and 9.3.2. to

minimtre impingement and intrainment be studied and the most feasible
" Sufficient energy is one of the essential keys to economic alternative be adopted and that after staff recommended studies in

growth and job opportunities for any area. Aentucky has been fortunate Section 5.3.3 and 9.3.3 are completed the most suitable alternative
to have had adequate energy for growth opportunities in the past.* discharge structure be de*igned and adopted."

"To naintain this economic growth pnsture in the future, it is
important that te recognize the increasing interdependency of energy The Kentucky Center for Eaergy Research states: "The Kentucky
systems both within and outside our state borders. We must be vitally Center for Energy Researc.. has reviewed the Draft Environmental 5 *ement
concerned with the status of our neighbors, particularly those in the for the Marble Hill Nuclear Generating Station. Our questions an .oments
Ohio River Valley. We must recognize that energy deficiency in one area on the document are as follows:
can ultimately impact our own supply situation. It is because of this
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--How will the ultimate storage of radioactive wastes are of interest cnly insofar as they alter human activity or sense of
from the plant be handled? well-teing, broadly interpreted. It is in describing this latter

relationship. the affect of changes in the biotic and physical
--What type of assurance can PSI provide that adequate enetronment on people, that the Marble Hill El$ is less than thorough,
fuel (u308) to operate the facility will oe avat;aele If the requirements of NEPA mean anything, they mean that all significant
throughout its espected life at economic cost? affects of a proposed action on p3cple must be thoroughly investigated.

The two major impacts to people concern (1) the nuisance of transmission
--How do employment opportunities compare between nuclear lines, and (2) the dangers of radiation."

and coal plant construction and operation?
Transmission Lines

--What steps are being taken to guard against the potential
of radtation release in a situation similar to that which "New transmission line construction associated with the proposed
recently occurred at Indiannead el? plart will consume 3475 acres and will run 115 miles in total length. The

;IS speculates as to the effect of these lines on vegetation, fsuna, and
--In the event of a major accident at MH I & 2 resulting water quality, but there is no study of the soc 1H acceptability of these

in the release of radioactivity, major population cer.ters lines. or of new lines in ge3eral. We read cnly that "the transmission
in Kentucky may be affected. Is there now, or will there lines and towers will have an adverse visual impact." (p.5-1) On page 4-6.

the EIS indicates that " tentative" or "st.ggested" routes for the transmisdenbe an emergency plan developed by P51 which would become
lines have been chosen. Have affected citizens been consulted? The humanoperative in the event of such an emergency? impact of these routes will derive from both their location ar.J method of

--Have alternative river sites for the facility been inve ti- right-of-way acquisition. Just as a conspicuous location means that more
gated which are further away from major population centers? people will suffer visual pollution, so a clandestine method of acuisition.

in which people are not consulted prior to route selection for their inputIf so. & hat were the findings of such studies? on siting altenratives, leads to a sense of frustration and resignation
--Have safety precauttons against tornado damage been updated to "the larger forces of society". Both affect man's sense of well-being,

and are thus within the scope of NEPA. Both location of lines and methodin view of
--the increased frequency of tornadoes in the Ohio of right-of-way acquisition should be more thorouchly described in terms

of their effect on the numan en'tirorrient."Valley
--new information about the intensity of these

Radiation Dangerstornaddes when satellite vorten speeds are added
to the speed of the principal vortex? "The EIS concludes that "no significant environrental impacts are

--The Comonwealth of Kentucky should be informed of all Missions anticipated from normal operational releases of radioactive material."
from the plant and all abnormal operating conditions. A comittee (p. 11) One may still ask. "Is numan health endangered?" The facts used
should review '.his data at least twice a year, and more often if to justify the conclusion are deceiving. They read. "The calculated dose
abnoral operating conottions warrant. The comittee should be to the estimated population in the year 2000 which will live within a
composed of state officials, a nuclear engineer. health physicist, radius of 50 miles from the plant is 10 man-rems / year. This value is less
hydrologist, meteorologist. and a representative from an environ- than the natural fluctuations in the approximately 170.000 man-rems / year dose

this pnpulation would receive fr~n background radiation." Implicit in themental quality group." statement is a recognition that no additional radiation is ' good' radiation.
Any additional radiation increases the risk of cancer, the possibility of

The Office for LJcal Government. Department of Finance and congenital disease in children due to parental exposure. and the likelihood
AMinistration states: " Environmental Impact Statements (EISS) must of an array of ailments caused by subcellular malfunction. $ lice no

radiation is healthful, the EIS attrmpts to show that the additional radiationaddress all signf ficant impacts to the human environment from proposed caused by plant operation is so sm..I compared to radiation already receivedfederal actions. A general criticism of the Marble HiU 1mpact Statement from natural sources that the additional danger is insignificant. But theis that too much emphasis is given to impact on the biotic environment,
while the impact on the health and well-being of people is treated in a facts cited to justify this claim are misleading."
cavalier and often misleading fashion it must be remembered that the
affects of a proposed action on plants. animals, and the physic. environment
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.
Robert D. Be*1 '

,,,,,g,,,,,

"f,T
" * * ' * *

f*May 27,1976
Page 6

co .o .t.. . o <s.,uc., j-
#

Creaanse noe Namen REsouncts m Emwoo4wtmW Nt %
" Doses in man-rems do not lend themselves to comparison. If %cmes or we secar',*<

for a population of 1000 people, man-rems / year increase from 100 to 105, \ro-oe we.mco .owthis could occur by having the dose increase uniformly from 100 to 105 dmillirems per person, or the dose of 100 millirems per person could remain ,....,.2 ,e. o.a ,

.11constant for 999 aople with one person making the difference up alone ,

1 %s experiencing 5100 millirems. There is, obviously, a significant '4 Nqualitative differenca in the two situacTons though man-rem increases
are the same. The dif ference is that the increases are not evenly 0FFICE OF F1ANNING AND RESEARCE - (5021 564-7370 s

distributed over the sampled population, which is in fact the case for '
the population cited in the EIS. The 50-m11e radius population will not June 4, 1976
share the increased dosage uniformly. Those living near the plant and
along waste transport lines will absorb tne bulk of that increase." [O * f [Y7

"The EIS must address the radiation hazards to those living in Dr. Stanley Kire11s

proximity to the nuclear plant and to fuel and waste transport lines. Division of site Safety and Environmental Analysis

The EIS must address the additior.al hazards to those llving near the Office of Nuclear Reactor Regulation

waste disposal sites that would result once plant operation conrienced. U. S. Nuclear Regulatory Commission
The EIS must address spect'ic health effects of increased radiation, Washington, D. C. 20555

giving close attention to the possibility of danger-to-health thresholds
RE: Draf t Environmental Impact Statement - Marble Bill (76-13)that the radiation addition might Cause to be exceeded, though the

addition itself be small." Deat $1rt

We appreciate the opportunity to review this stateme'nt as an Please acknowledge the enclosed late comment which was received by the
Interested State and appreciate the extension of time we were allowed. state Environmental Impace statement clearinghouse on the above Draf t

But since the Clearinghouse was unable to begin the review period at Environmental Impact statement from the Division of Air Follution.

Its inception because copies of the Impact Statements were not received
until April 19. our review was not as thorough as we would wish. Additionally, 8,ncerely,

some agency consnents have not yet been received by the Clearinghouse. Any /

further cornnents will be forwarded to you as soon as they are received. p , ./

Andrew r=-=ck, Review sad'"C' '

Communicatione Coordinator

*d# 7tM Enclosure

M ROBExT 0. BELL Acticp Secretary

RDB:sf

14
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o**.cs or v-n secocas,

g-qr... . . o., . . ,m. . . a o.

Q...su.>.. r
/c' 4,

MEM0RANOUM f'* 2
orrICE CF PLANNING AND RESEARCH = (502) 564-7320 h. ' W

Ny 27,1975 'Qs '-
June 9.1976 8*g4TO: Frank L. Stanonis. Cormissioner. Bureas of Envirenrental Qualf ty

. .ADepartment for Natural Resources & Environmental Protection %:Tih "
THROUGH John T. Smither. Df rector. Division of Air Pollution Control Dr. stanley Kirslie

Department for Natural Resources & Environrental Protection Division of site safety and Environmental Analysis fg. g.office of Nuclear Reactor Regulatina
THROUGH" Roger Blair. Deputy Director. Olvision of Air Pollution Control U. s. Nuclear Regulatory Commission $ gg aDepartrent for Natural Resources & Environmental Protection Washington. D. c. 20555 * ,,

,'f
FROM: Prakash S. Dave aE: Draft Environmental Iw ct statement - Marble mill (76-13)
SUBJECT: Draft Enytronwental frpact Statement - Marble Hill Nuclear D'** ' # "

r Station Wt 1 & 2
rimase acknowledge the enclosed late coument which was received by the

state Environmental Impact statement Clearinghouse on the above Draft
We have reviewed the draft environmental impact statement related to the crn* Environmental Igact statement from the Division of Disaster and Emergency
structici of Marble Hill nuclear pcwer generating station, units 1 & 2. During services"
the revicw it was fognd that problers related to the release of radiotet1?t
contaminants to the arbtent air have been adequa'ely discussed. The su?2?sted sin,erely,

control measures should prave suff1ctent during the normal operation of the
- /f

power plant. (1--f" * (5 " ~ ' - I''
,

However, we would have liked to have seen more discussion on preventivo :23sures
Commimicatione Coordinator

Andrew r===ck, Review and
taken agafnst possible attacks by terrorists and sa!:otage. office of Plaraing and Research

P50/S Enclosure

ACstic

RECElVED
JUNP. ' 1975 6h

CFf6CE Cf
QN1NG ANO IW*A
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DIVISION OF DISASTER AND EMERGENCY SERVICES : " " " . . . . " h U e. -

O Y
S A A.NE.Po#vsen

,-

3 June 1976 ca.......s,. o-ac.,ve.,

ctranturnt rom NATumak REscuncts Aho E= vim 0 Nut 4?aL PnottcTeow

RECEIVED o,.... o.. . s,c......

Ju, g r.....o. ...,.c.. ..., . su-WM.

. . _ . . . ,

Mr. Andrew Cammack cract c' SM
Environmental Review g AND ggstAtot
Office of Planning and Research
Department for Natu*al Resources orTICE OF Pl.ANNING AND RES$ ARCH - (502) 564-732u 3,8

and Environmental Protection Nft:gg
6th Floor, Capital Plaza Tower June 15, 1976 h
Frankfort Kentucky 40601 j 9
Dear Mr. Cammack: es *==~

or. Stanley Kirs114 /
This is in response to your request for corinents concerning the NRC Draft . Division of Site Saf ety and Environmental Analysis y ,

mental Statement relating to the Marble Hill. Indiana, nuclear generating s. of fice of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission

The Division of Disaster and Emergency Services (DES) is primarily concerneo washington, D. c. 20555
this case with developing effective preparedness planning activities and emer y

a at Draf t Envir:n. mental Impact Statement - Marble sill (76-13)response capabilities in order to cope with any disaster occurring in or near
, facility. Consequently, the areas covered in che environmental stater:nt are cot
within the preview of this Division. However, there are some general comments ! Dear sire

have on certain sections of the Statement.
Please acknowledge the enclosed late comment which was received by the

The sections of the s*udy that were .",' germane for us seemed to recalve little State Environmental Impact Scatement clearinAouse on the above Draf t
in-depth treatment. Either not enoogh data was presented to be meaningful, or Environmental Impact sta.. ment f rom the Education and the Arts cabinet.
facts were merely stated with no accompanying analysis or close exa .ination of the
subject area. Sincerely.

4 ,

f
'

To illustrate, recent newspaper reports indicate the applicant is considering tran-
sporting radioactive materials via barge on the Ohio River. This consideration was t ( *b Wy) * _
omitted from the evaluation (Section S.4.1.4). Also within the small Seismicity Andrew camack Review and
section (2.4.2). no statement or analysis reassures us the facility can withstand cossmunications coordinator
earthquake stresses; furthermore, a study calculatin2 earthquake (tremor) probability of fice of Planning And *msearch
for the area over the life of the facility would have been useful to us. Other
sections that weren't developed fully include Sections 7, 2.6.3, and 10.1. go,to,,,,

This means that many of the facts culled from the Statement must now be pursued ga gg,
independently. The report would have been rare effective for this orejanization had
all sections received a more in-depth and consistent treatment.

If I can provide any further assistance, please call.

$1ncerely.
,

'
--

IA %
ROBERT L. McFERREN
Deputy Director

RLM/CTM/ Urb
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UCelt'"/ O

k q,'' 60- M4/fWUcndell P. Butler ~ ~ ' -
4 ' ' ' ~%E E *E ildE g

$ d April 19,1976bE titLI Alt Y

U. S. N.aclear Re gula tery Corrission y' \ Q ,

June 10, 1976 Livision of Site Safety and Environment Analysis ' ' .
,.' e

#% (office of suelear Remetor Regulation k(O[M .o'[, -

washingten. D. C. 20555 jx
i

D 7 s* --0m zRxcen Attention: Dr. S. Stanley Firslis d o.*h
Marble Hill Fuejear Generating Station n , m r* %gRe

, IO: Andrew Ca=:nck t'ni t s 1 and 2 -

4 pReview & Co=unication Coordinator
Gentlemen: N,

pgc3 Vendell P. Eatler J(/-

' Louisville water Company "LWC", by counsel, of fers tbfollowing comments to the DraftSUBJECT- EIS Pevie9 Environmental Statement (TcS)-

**I ** 'd t th' # 8t#"***Units 1 "nd 2, " *f "**DI* "ill ""CI'*' G*"*'**i"istation, Public service of Indiana, rocketa
^ I' t Nav ental-Statment related to Nos. STN 50-546 and STN $0-547, published March, 1976:Upon review c.c- construction cg e D

. . 4.c r Meradng otation Units 1. DES Section 2.3.1 Furf ace wat er. INC finds the dis-1 ard 2 prepcra 7Dy t -' e . 3. - -- ubtory Cor -21s sion, eussion of surface water use inadequate. First, there is no
. '" I

Office of ;uclea.- Recctor Regulation, puo11shed March 1976
specifie mention cf the fact that Lwe, vith intake fae.11 tiesthis office upcn recc=endstlen from the rentuc ty c,1y 30.5 rniles f rom the pronoCommission is unable to detercine i any m terse e . & suh e e me d bsed Marble Hill Fuetear Generatin;likely to occur en historic properties located within cur par day serving a population of mWephsddmen730,000. Second, IMO rathergeographic area of concern. than the oldham County water District is the " closest waterusec for demestic purposes".

_ilton, located 12.2 miles downstream The Oldham County well system,While refere .ce is made to historic sites located <
Kentucky, and Sedford, Kentucky (see p. 2-42) no documentation water instead of Ohio River water.f rom Marble Hill, utilize ground-

.

relative to a cceprehensive survey is available on the refer-
2.enced county. It is therefore assumed that any potential des section 5.4.1.1 E mesure Pathways. lxc finds theadverse ef fects on the historic and/or the archaeological pro- discussion of exposure pathways inadequate due to the lack of

perties located in the project's i= pact area vill be adequately attention of the poss1Lle affects of bio-accumulation of radio-
addressed in the Final Envircnmental Statement. nuelsdes on drinking water. The apparent reoccurrence of several

*pecies of biota, including Asiatic clams (Corbitala) and fresh
clear intake facilities. water sponges, have presented a problem to IMC in maintainingIf furthee information is needed, please contact me.-

These organisms grow on the interiorof piping stNetures at,d are periodically subject
VFB/skj integration due to changes in environmental conditions.to rapid dis-The

sudden death of these organisms ilushes large volumes of organicmaterial into Lwe's treatment facilities.cc: Jackst' ?'a

IMO fears that these organisms may have the capability ofbio-accumulating radionuelides, and tnat these radionuclides might
be released in a single large slug directly intc. the the p.sblicdrinking water system.

%)?3
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. . U. S. Nuclear Regulatory Comission g
,

' f*h Route 2, som 251 3 /

P g93 Banover, Indiana 47 ) p *t"
ed '

'
IMC recermends that the bio-accumulative capability of these APRIL 30, 1976 4 L

and other crganisms be investigated to determine the relevance of 'S NI IS/p l.
Es f,

this exposure pathway.

3. DES Section 6.1.2 Preooerational Radio 1Mical Menitorina. Director, Division of Site Safety and
IMC recommends five specific changes in the proposed treoperational Environmental Analysis e

monitoring as established in this Section of the DES: Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory coussission

(a) Monitoring of drinking water should commence two Washington, D.C. 20555 ,

years prior to operation.
Dear Sirs

(b) INC should be identified as the closest downstream This letter comprises comments on the Draft Environmental
water supply intake. Statement related to constructicn of Marble Hill Nuclear Generating

(c) Gross beta and 'gama scans should be made at least Station Units 1 and 23 Public Service of Indiana 3 Docket Numbers
STN 50-546 and STM 5a-547, March 19763 U. S. Nuclear Regulatorybiweekly and a coroposite for tritium, Sr-89, and Sr-90 should Comission, Office of Nuclear Reactor Regulation. We refer to thisbe made at least monthly.
document as DES.

(d) Applicant should periodically analyze both INC tap
water ar$ LWC intake water to determine the efficiency of The technical committee of the "Save-The-Valley Corporat-

INC's treatment facilities in removing radioactive particles. tion,* consolidated with the " cave Marble Hill' organization ask
that you consider these comments with care and that you incorporate

(e) In view of the possible exposure pathway from biota, them into the final record,

preoperational monitoring, of sediment. benthos and aquatic
plants should be done at least monthly. Any lesser monitor. These comments fall into two categories: A, , hose related

ing would not yiald statistically relevant data for assessing directly to items of reference in DES, ar,d B, those of a more
extended nature that deal with matters either omitted from DES orthe bio-accumulation of radionuclides. treated in what appears to us as an unacceptably cursory manner
in DES.

The above comen.s should not be constrad to limit the scope In conclusion from these comments we make several recommend-j. of the contentions IMC intends to present in the Marble Hill pro. ations that we believe cannot rationally be gainsaid. They gain
.ceeding* their right to be said and included here because of NEPA and the

statements quoted on p. xii of DES from that Act.Respectfully submitted.
IWe believe that the U.S. BRC is our only sound bulwark

against the assults of unthinking Utility managements. and we pray
h your best statesmanship in the maintenance of our Eal.h and our

/ Frank C. Carpbe quality of life.
vice President-Chief ngineer'

We have placed the Recommendations as a separate section of
FCC/SAHeer

' our Comments, but ask that they be made part of the recard.
<

ces Mr. Stephen A. Hubbs ,

<

. M
Harold G. saidy, Memter
Board of Directors
Save The Valley

'1 C ''8 '~~

HGC/db

1,0UlsVILLE WATER COM PANY

1.
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Canerst Ccmnent. The DES appears to be hastily written,
and Worly proof-read (c.f. 2.4.1.2 "Siluvian") . The general
effect of pressure to rush ahead without adequate time for

COMMENTS on the Draft Environmental Statement [ DES] thoughtful evaluation of the Environmental Reprt [ER] is re-
pugnant to those citizens to wish to be represented in the

* * * * ""related to construction of *

sracific comn.cnts. All comments identified by JDW wreNrble Hill Nuclear Generating Station
made by Dr. J. Dan hebster. Professor of BioloeJ. Hanowr

Units 1 and 2 E**

1) 2.2.2. What is meant by "immediate vicinity"? There are
Public Service of Indiana

numerous industries in North Ndison. about 11 miles from the

Ducket Nos. SIN 50-546 and SIN 50-547 proposed site. and this is downwind from the proposed plant
part of the time (see map on p. 2-15). This would seem to
T ** "Published March 1976
2) 2.2.2. This section shod 14 cormet the statement in ERU. S. Nuclear Regulatory Commission in the last para &rart of 2.2.2.1. There 11 a gas pipelina
closer than the one near Bedford. It crosses Highway Ind. 62Otfice of Nuclear Reactor Regulation near Saluda and the Ohio River east of that point.
3) 2.2.2. This statement should supplement 2.2.2.1.1. The
statements on forested land allow nothing for the sceneryAlso pecomendations value of forested slopes, nor for the long term growth of
trees. This applies to both the regional and actual site
statements. (J.D.W.)
4) 2.2.3. This paragraph is in error. There are numerous
marinas in and near Madison. Indiana, that are used the yearAddre= sed toa round, and to s. ore boats.

Director. Division of Site Safety & Environmental Analysis 5) 2.3.3. is omitted. It should be present. and supple-
Office of Nuclear Reactor Regulation ment the statement of ER 2.3.3. and Figure 2.3-2. In theU. S. Phclear Regulatory Commission statements and map on scenery. mayq of the scenery in the areaWashington. D. C. 20555 is omitted! (Most of the scenery in the reston involves the

Ohio Riwr and its fringing bluffs.) me h is one of
the finest views in Jefferson County, i not in the entire
Ohio Valley. (J.D.W.)

6) 2.4.2. Seismicity is mentioned too cursorily, especially
since in ER 4 lines (p. 2.4-15) are devoted to this important
subject. ER says that the " site lies in the zone of low
seismicity within Indiana." This is not currect for there
are 3 zones of seismicity in Indiana. and the low zone is most
of the northern part of the State. DES correctly states that
the site area is classified as Zone 2. a zone of moderate
anticipated damage, but does not take ER to task.
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3
2 The absence of large-magnitude earthquakes in

eastern North America since the Charleston. South
Further. it is r.ot clear that the plant will be built Carolina earthquake in 1886 has resulted in com-

to withstand an earthquake of 8 on the Richter scale. That placer.cy or perhaps unawarC.ess on the part of
such a quake is quite possible here, and perhaps " overdue," the general populace of the existence of any earth-
may be read in the scrk of the authority Gordon B. Oakeshott quake threat to them. When such eartaquakes of the
who quotes. also. Prtfessor Nuttlia size of the 1811-1812 sequence occur. the emotional

problems which will result for large numbers of
"Amng the most intriguing earthquakes ever felt in people in the widely af tected area will Itkely be

North America was tJe series of three in the Mississippi severe, particularly if the earthquake energy is
Valley centering near New Ndrid. Missouri. in 1811 and released over a lora period of time, in the manner
1812. ' Unusual' (all earthquakes are urusual) in manY of the 1811 and 1812 earthquakes."
respects. these earttquakes serse as an excellent example
of the infrequent. large earthquakes of the Mississippt rGordon B. Oakeshott, Weapcas 3.p,L1 Ear * heak"s. F"INic
Valley and eastern Nc rth America, in contrast to the frequent Diolerce. McGraw-Hill. New York. pp. W to W.]
earthquakes of California and the West.

That the 1811 quake was a violent one is certified:
" Strong earthquakes, centered near New Madrid. occurred

on December 16. 1811. January 23 1812. and February 7 1812 "Tha first shock occurred the fif teenth of Decen.ber,
with magnitudes eat imated respectively, at 7.2. 7.1 and 7.4. and they sere repeated at intervals for two er three months.
Total felt area was about 2.5 million square kilometers. A resident of the valley at that time wrote that the sho:ks
Professor Otto W. Nutt11 of St. Louis University, who made of these earthqu.skes must have equalled in their terrible
a special study of these earthquakes, estimates the total upheavings of the earth, anything of the kind that has been
release of energy was equivalent to a magnitude 8.0 earth- recorded." [J. H. Leverina. Pt.mric I~1t ua. G. P. Putnam'squake. sons. New York. 1916. p.133. J

"Geologica11yf the area is at the upper end of the great 7) 2. 5. 3.1. No mention is made of the possible causes of
Mississippi River celta and so is a region of thick alluvium. the exceptionally out-of-line analyses for heavy raetals.
Layers of water-saturated sand liquefied extensively during August and September. Table 2.4: and July phenols. Table
the earthquakes, resultin81n large surf ace displacements. 2.3. These throw some doubt on the reliability of the analyses
sand botis, fissures, and landslides. Land subsidence. miess reasonably explained.
uplif t or doming, and caving of river banks took place over
large areas Reelfoc.t Lake was formed in Tennessee. There 8) 2.6.2. From the map. Figure 2.4 it seems clea r that
was no sLngle, well. defined surface fault. but a linear mdison is NE of the site. not NNE as given in the first
region of 140 kiloneters (87 miles) long by a few kilometers pa ra g ra ph. Further. the wind roses. e.g. E isture 2.7. in-
wide of ' major subsidence. doming. fissures, sinks , and large dicate that for a significant part of the time Ma - aon, and
sandblows' vas developed. also louisville, will be down-wind of the plant. No adequate

evaluatton of this relatiw to radioactiw effluents is given.
"Most large earthquakes consist of a single major shock

followed by a series of much lesser aftershocksi but here 9) 2.6.4. Second paragraph i sils to gise data or make an
were three major earthquakes, rather widely spaced in time. evaluat ion.
A second anomalous f eature was the great area of damage, a
felt area about 100 times as grect as in an earthquake of 10) 2.6.5.5. This category is omitted. It should be noted
similar magnitude in the West. that in ER the validity of the tornado frequency data is open

to question. Omitted is the fact that th nearby town of
*However, seisnologists are finding that in Mississippi Hanover was hit by M devastatin6 tornadoes in 137 years.

Valley and eastern earthquakes the sur f ace-wave energy seems
to diminish outward much more gradually than for earthquakes 11) 2.7.1.1. la s t pa ra gra ph. Tre statement. "None of the
in the West. plants sampled by the applicant at the Nrble Hill site is

listed as an endana.ered species.* simuld have been much
*How. then. do we estimate further earthquake hazards qualified. No sampling was done on the torth-facing s1cre.

in the United States east of the Rocky Mountains? Professor nor in the stmp ravine part of the east-facine, slope.- Also.
Nutt11 says: the endangered species Itst checbed included only trees, not

herbs and shrubs. which have more testricted ranres. U.D.W.)
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12) 2.7.1.2. The strd list is essentially correct. Hnw- 15) 2.7.2.2. hhat were the "more general ecological data-
ever. it should ha ve been noted that all of the scarce er used by the Staff in its assessment. (See p. 2-23. )
* Blue linte<'" spec ies m 1ntioned inhabit fnra<ts, and the
forest area of southern Indiana will be distinctly reduced 16) 2.7.2.2. hith respect to historical changes in the itsh
by the prnposed plant and its transmission lines and rail- fauna Jy were not Mreas considered? They produce enormous,
road. For example. these searce species will be further visible turbulence, trtnsing up visible sa2d, in their pounding
reduceds hood Duck. Sharp-shinned Hawk. Broa d-winged Hawk. through the water. (See p. 2-32.)
Screech C.l. Great Horned Owl. Barred Owl. Fileated Wood-
pecker Red-headed Woodpecker. Parula Warbler. Yellow-throated 17) 2.73. hty was not the land impacted by the rattroad and
Warbler, '.out stana Water Thrush. Hoodeo harbler. (1.D h.) trans ission lines surveyed as carefully as the min site for

environmental impact? From my own observations and knowledge.
Appendix B 41. Contrary to the statement mle. the Red I believe that the creeks. rivers, gallery forests, etc. , of

Squirrel does not inhabit the impacted counties of southern
.

these strips have m jor natural resources that will be damaged
Indiane. (J.D.W.) by the proposed actions . (J.D.W. )

Appendix B-12. The following eerors are in the bird 18) 2.9.2. Scenic views along the Ohio River should have been
lists mentioned. including the m g..ificent panorama from the site

itself. M2ch of the scenery in the impacted counties consists
(a) Thase spe< 2es don't braad in the impacted ceunties of the Ohio River and iti wooded bluffs, but this was 16nored

--Black Duce. 1:pland P1mr, Long-eared Owl. Worm-eat.ing in this publication. (J.D.W.)
Warblei

19) 3.4.1. No estimate is made of the effect of a 23 F rise(b) TMse spec ies are not permanent resident s--a.ong- of coolina water, the heat of which will. it is said, be
eared Oui. Llack Duck. largely ( s.3.3.1. ) dissipated to the atmosphere (about 1.65 x

101u Etu/hr, or 4840 MW) upon the local atmosphere and the
(c) This spattes does breed and enuld have been so normally high humidity of the Valley. This is not adequately

listed--Vesper Spar row. ad> essed in 5.3.1.

In commenting cn probable impact on the Indiana Bat. 20) 3.5. This statement is deficient. It is admitted that
an endangered species, impact of the transmission lines " radioactive materials will be produced by fission and by
cutting the raller) forests of Big Creek. Ve rnt... Fork of the reutron activation of corrosion products in the reactor cool-
Muskatatuck RWer, etc. , should have been included. (J.D.W.) ant system." Nowhere, however, as far as is made clear. is

the eff ect of the neutron flux f rom the reactor, and outside
13) 2.7.2.1. The list of endangered flora includes only of the site, evaluated. CFR 10-20.4 on units and CFR 10-
trees. No list of shrubs and herbs is presented and checked. 20.101f f make clear that there is a relation between neutron(J.D.W.) flux dose and bcdy exposure in terms of mrem.

14) 2.7.2.2. hty was no study of the equa tic biota, includ- In the last paragraph of this section what is meant by
ing fish and fienirs, ordered by the NRC for the creeks and "as low as practicable lewis"? Is this an officially adoptedriters impacted by the transmission lines and railroad? A level? hhat is it?
rairly thorough study was made of the Ohio River, where fish-
ing is poo and pollution bad, but ncthing comsurable was done 21) 3.5.1.1. kty is tritium excluded?for the small rivars and creeks where fishing is better and
pollution less! According to table 2.9 there will be no less is not a FWR a tritium producer--more so than, say athan 45 creek and-river-crossines by the giant transmission BWR7
lines and 7 creek-crossines by the railroad. These small
rivers and creeks will be 3everly damaged by timter cutting. 22) 3.5.1.4. The " equipment downtime" and * anticipated
bridge building, an1 herbicide use. operational occurrences statement L vague, and seems under-

estimated. What " operational occurrences" are anticipated?As s ated on this page. the Ohio River has charged markedly
la the last century as a result of human impact , khv should the
power company be al lowed similarly to change the Nskatatuck and
other streams that tre presently in fairly good shara? (J.D.W.)
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23) 3.5.2. What is the disposition of the charcoal of the 32) 4,2,1,3,5. In the list in ER cf hzrbicidse to be uas4
adsorbers through which gaseous material is pumpedi in the transmission corridors. 2.4.5-T is included. Its use

'' ** * *

24) 3.5.2.1. In paragraph 2 there is no information about
33) 4.3.1.1. In the description of transmission corridorwnat is considered " sufficient decay". habitat destruction, theru are statements and implications

25) 3.5.2.7. No consideratton seems to be given to neutron that mammals and bLrds are * displaced", or nowd. This is
an ecological lie. The rammal and bird populations are

flux, killed or extirpated.

26) 3.5.3. Radioactive charcoal adsorbers are not mentioned "The staff requires that aerial spraying (of herbicides)
as solid wastes. be used only in terrain inaccessible to ground transport."
27) 3.7.1. In the description of the Rush line transmission Certainly the restriction is better than unrestricted spraying
corridor. there is no mention of important forests ~especLally of dangerous herbicides whicts may be dangerous to animal and
Conboy Woods, near Vernon. In the description of the Columbus

human health and certainly will kill many non-ta get plants.r

However, the exception allowed is a dangerous one. As inspec-Line transmission corridor, there is no mention of one State tion of U.S.G.S. topographic sheets shows, the " inaccessibleTribbettsNature Preserw. Tribbetts Flatwoods , near Deputy. to ground transport" terrain is precisely the area of terratn.Flatwoods is bisected by the mapped corridor, and M;skatatuck in Jefferson and Jennings Counties especially, where forests.National Wildlife Refuse is missed by only 900 feet--hardly wildlife, and natural waters are - ravines and hillsides. If
enough for the migratir4 flocks of geese. cranes, and ducks herbicides are necessary (hand cutting with axes would be much
to avoid. (Some of these areas as mentioned later in the less h ging to fish wildlife. and plants), they should be
report. pp. 4-13.) (J.D.W.) applied by EDI 9J12 rrmnd, with hand sprayers or jete.
28) 3.9.1. and map 3.9-1. The statement is made [in ER] con- Aerial spraying and spraying of herbicides from vehicles should

be prohibited along the transmission corridors and ratiroad.
cerning transmLssion lines. "All alternative routes were

(J . D.W . )reviewed. and primary routes selected to minimLze ecoromic.
environmental. and sociocultural Lapacts." Without supporting 34) 4 3.1'.1. Last paragraph. 1he NRC wisely required a
details about the alternative routes and which economic. survey of the possible use of ex** ting cailroads (abandoned
environmental a. sociocultural criteria were used. the and almost-abandoned) for transmission lines. A logical add-statement is meaningless. The map is so small scale as to itional survey would be the use of existing transmission line
be almost useless in locating impacts. (J.D.W.) corridors, which already cris-cross southern Indiana rather

29) 3.9.2.2. One transmission ILne is r,tated to pass .2 thoroughly some of them already belong to PSI. (J.D.W.)
mLle east of n2skatatuck National Wildlif e Refuge. That is 35) 4.4. 3.1. It is stated that increased tax receipts will
much too close for both a mechanical obstruction and navi- balance the increased school expenditures for various county
gational electric hazard for flying geese, cranes, and ducks. schools. Doubtless this will be true in the long tun. In

the first four years, however, it appears that there will be
The forest land devastated by the transa .ssion lines is sharply-increased school expenses before increased tax re-

called. " Regrowth forests of varied composition, occurring ceipts be6 n. In fact. maximum impact on the schools willt

as isolated woodlots." The transmission lines cross, or be during construction. 1977-79, well before increased school
nearly cross (the map is too small scale to be certain) tax receipts. Personally. I question the ability of the South-three

in the state of Ir4tana and western school system to absorb an additional 107. increase inof the finest old growth forests
the largest forest (one mile square) in Jef ferson County. enrollment in one year, despite Superintendent Hogg's letter

to the contrary. (J.D.W.)
30) 4.1.1. What is the calculation of agricultural revenue
loss that can calculate 39-year loss to 7 significant figures 36) 4.5.1.2. In the description of the environmental impact
and not be questioned by DEST of transmisston ILne corridors there is an omission. It should

have beer noted. here and on page 4.2 above. that the cutting
31) 4.1.1. Where will the crushed stone be obtained? It
would seem that thLs Ls important in connectLon with off-site

of a corridor throu@ a forest impacts a smach wider strip
than the actual corridor. On either side of the actual strip

road conditions. of downed trees there is an " ecological edge" created, where

A-42



-

8 9

growth of some trees is lessened, brush and honeysuckle in. but1&p--1/2 life about 10 years and much heavier than air)
creased, and forest s cology. including wildlife, adversely was tested. A statistically signifLcant relationship of
affected. (J .D . W. 's violent crime and attitude was found. It is suggested that

nuclear power plant gaseous emissions increase crime and
37) 5.3.1.2. It has. been observed that the vislble plume other problems involving aRCression." [American Zoologist M.50. 3. Summer, 1975 p. 769.]from the Clifty Creek Plant of IKEC is of ten vistble and
traceable as a well-d efined body of fly-ash, for fifteen or
more miles down-wind! A plume of vapor may extend more than There is insufficient recognition in DES of the serious
"several miles." questions that can be raised regarding radiological impacts

on man and blota from residence within 50 miles of a nuclearplant. If no questions are raised by NRC, then whose38) 5. 3.1. 7. The MgCT may well be proven, effective, and
economical. Howeven since plumes may travel considerable responstbility is it to tatse such questions?
distances in well-do:ined form. and the IKEC plant, producing
an average of 286.0 d tons per year of sulfur dioxide, is 41) 5.5.2. What deleterious ef fects are expected from the
about ten miles awad. down-wir d some of the tLee (see map extensive chlorination of effluents when. as in table 2.5

there is a ht h-phenol presence.2.7) it is to be exYected that interactions will occur tnat S

will subject the pecple and the butidings of Kadison. Indtana. 42) 5.5.5.1. The known concentrating effect by hieherto acid mist or rat,.
animals in the web-of-life hierarchy. of heaw netals ands

It has been ot served that rain falling through the IKEC other toxic materials. raises serious question about the
plume becomes acid, while rair from the same shower outside danger to persons who eat these fish. This is in addition
of the plume path is neutral to litmus. No such large power to and is probably more serious than, the kt11Ln6 of fish.
stations should be allowed within 25-50 miles of each other. 43) Experiments and data etted don't refer to wild,_

. . , .

39) 5.3.3.2. khat is meant ty a case-by-case basis? Ihe animals. nor to the ecosystem. but only men and caged house
mice. Adequate experimental data dcn't seem to exist on theOhlo River Valley Water Sanitation Commission uses the term

" aggregate". Does the " natural" temperature become the effects of 765 KV alternating current transmission lines on
aggregate temperature af ter a given pollutant has been allowed? man, domestic animals. wild animals. and ecosystems. khy

shmld not PSI produce these data before it builds and operates
40) 5.4.1. 5. Evaluation of Radiological Impact is im dequa te. these lines across our land! Protubly navigational abilities
No account is taken of the work of, for example. Professor of birds and other physiological attributes of animals and
G. D. Hanks of InJiana Univerrity Northwest. Gary. Indiana, plants are affected by these intense electrical fields, but
in which he associates intake of radioactive materials above it will take a major research effort to find out. (J.D.W.)
normal backgro2nd (pre-bomb-testing) and behavioral changes
in a populations some members of the population will be 44) 6.1.5.1. I commend the NRC staff for raquiring an addi-
susceptible to such behavioral changes. tional survey for the Indiana Bat on the site. The trans-

mission corrHors should be added to that Indiant Bat survey.
"The underlying causal effect of internal radiation on Also, a good ecological survey of the transmission corridors.

some chronic and most infectious diseases is well known but both terrestrial and aquatic should be added. (J.D.W.)
not readily admit ted. Hanks (International Genetica Cogress.
Berkeley CA . Au . -t 1973. American Zoologist. 1974) provided 45) 8.1.3.5. ER, omitted by DES. Here, the aesthetic values
very good evidenew that internal radiation f rom atmospheric. of the scenic views on the site are recognized, although thev
atomic tests is a substantial underlying cause of violence. were omitted in Vol. 1. (J.D.W.)

'

He suggested that emissions from nuclear power plants might
be a substantial underlying cause of violent crime (in the 46) 8.1.3.9. ER. nmitted by DES. The P.S.I. visitors center
last s traw sense). An intensive investigation shawed a very in downtown Madison is called "the provision of public educa-
strong association of nuclear power piant operation and in. tion facilities." Is propaganda education? (J.D.W.)
creased violent crime when the plants were located near sizable
populations (e.g,. Joliet and Chicago. Illinoise Surry plants 47) 8.2.2.6. ER omitted by DES. It is stated that local
in Vi ). Other hypotheses were inadequate to explain the "chool enrollments are decreasing, and could stand an increase
resuit. The possibLlity of a generalized effect (e.g,. Kr.85 of 15'. in one year. The first s tate ment is not true of

southwestern, and I doubt that the second one would be. (J.D.W.)
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This comprehensive report representing some two years of
48) 8.2.3. Staff's forecast is based on data some of it work by responsible authorities came up with definite con-necessarily furnished by the Utilities themselves. Omitted. clusions some of which do not agree with those c! the DES.however. are some recent data, and what seem to be highly Eecause of their objectiw source they deserw close atten-important and thoughtful analyses that drastically alter the tion.
picture, and tha forecasts.

From the Monthly Ener6y Review [ Federal Energy Adminis- "The major finding f rom our work is that it is desirable.
tration. National Energy Information Center. February, 1976. technically feasible, and economical to reduce the rate of

Part 1. O*.erview of 1975 cura 21ated data]. "During 1975 the energy growth in the years ahead, at least to the levels of a
United States produced 1.8 percent less onergy than during long term average of about 2 percent annually, as set forth

1974 and 3.7 percent less than the level for 1973. .. . Con- in our Tarhnical D 2 scenario. Such a conservation oriented
energy poltcy provides benefits in every major area of concernsumption of energy in the United States also appears to have

declined in 1975.. .a decrease of 2.8 percent from the level --avoiding shortages, protecting the environment, a voiding
problems with other nations. and keeping real social costs asfor the correspondin6 period in 1974 and a 5.2 pewent de-

crease from the same sonths in 197J. These decreases in en.
Iow as possible....' Lpp. 325.326]

ergy demand are counter to the trend for the 10-year period it appears feasible. after
1985,"The Project also findi thatto sustain growth in the economy without further in-prior to 1974 when consumption increased at an average rate

of 4.3 percent per year.... Production of electricity by
creases in the annual consurtption of energy. Such a Z mpubite utilities [was] 2.3 percent higher [in 1975] than the ECU.n Grnwrh scenario can be implemented if needed for rea*ons

total for 1974." of resource scarcity o4 envirunmental degradation, or it my
occur as a result of policies that reflect changing attitodesOf the total energy produced in 197S the portion due to

electric utilities increased 2.3 percent over 1074. During the and goals...." [p. 3z6]
first 10 months of the year 1975 sales of electrical energy in-
crea sed 6.1 percent to residential: 7.0 percent to commercial "One important conclusion fmm our wrk is that the ex-

and decreased 5.7 percent to industry customers compared with pansion program of the electric power industry now underway
the same period of 1974. The following table gives the general is sutstantially greater than needed to supply the electricity

that the Techanical U 3 scenario rmulres. Demnd for electricpicture (above reference, p. 31): power in this scenario would grow faster than 2 percent per
year overall growth rates but it would still amoun* to onlyTotal sales in billions of kilowatt hours to a R e M cent W eh is me electric po w in&s @ s

Residential Commercial Industrial other* Total historical growth rate. Powr plants now on order for com-

1973 579.268 388.137 686.237 59.33i 1.712.973 pletion by 1980 could satisfy the demand for electricity until
1935 under such an energy conservation policy. This would

1974 578.500 383.431 688.051 58.084 1.703.066 mean that a pause of several years in new power plant starts

1975 515.208 343.219 543.921 50.191 1.452.539 is possible for the nation as a whole. During this period
technical progress could diminish concerns about the safety

(10 months)
* Includes street lighting and trolley cars. 1 [n *er p

A part of the picture which may have diagnostic value. The Nylm r Frerry cen t .r c:it. <;yrv,v.to75 (NECSS 75) .
taken from the same soutee. Part 4 reads: "Since June 30 January 19s6 Part V. H mrca AvnlaN1itv ni c: t r. ( cre ..%,

pp 6-1f f. considered the power projections of WAm-113 n N) and1974. construction delays of between 4 months and 5 years have_

occurred on 125 units totalling 133,845 megawatts, while 23 the ERDA February 1975 report " Total Energy. Electric Energy

units totalling 26.455 megawatts have been cancelled." (naclear) and Nuclear Power Projections" which " modified these earlier
AEC's WASH-1139(74) estimates downward. This ERDA analysis

A serious omission. 6t seems to us. is DES's failure to considered four cases. The two of most interest are the next
to lowest case which lowered the WASH-1139 Case A nuclaarcite the Energy Policy Pr > ject of the Ford Foundation. A Tima

ro Choose. America's Energy Future [Ballinger Publ. Co. . electric generating capacity projections by 29*. for 1935, and
by 6% for the year 2C00 and the lowest case which reduced

1974j. the Case A nuclear projections by 36% for 1985, and by 26*. for
the year 2: 30." [p. 6-1] The estimated nucicar capacity growtn
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was reduced to reflect "recent n -lear construction delays
and deferrals.* [p. 6-24] (3) The statement (Vol. II. p. 4.2-7) that "where the

(transmission) rights of way pass through wooded
regions only minimal impact on bildlife will occur"The survey also constoered 'c desirable to include as an is a major ecological error. Woodland birds don'toption "zero growth in per capita demand for electricity in live in a 200 ft. wide strip of brush or weeds.the period 1985 to the yaar 2000. This case is included to

illustrate minimum future requirements for power plant con- (4) The program for ecological monitoring af ter opera-struction. Neither new uses for electricity, nor the sub- tion of the plant begins is badly conceived (Vol.stitution of electricity for other forms of energy use are II. p. 6.2-5). Thorough bird censuses along linespermittad. [These constraints were absent f rom the Ford or in large plots should be planned for winter orProjeu h h Growth scenario.] New generating capacity early summer.
is needed only to replace obsolete facilities constructed

prior tn 1970 (this assumes a 30-year life) and to supply B. Material concerning mammals scattered through the 3electric demands caused by increases in population." Lp. 6-24] volumes of ER (JD.W.):
49) 10,1ff. In the summary of the environmental impact. these (1) 1.ack of Paro=:vscus maniculeus sugests many specimenparts of the impact are omitteds

misidentif ications or little trappin6 My trapping in
this county has yielded more of this species than any(a) Scenery is not allowed for. other.

(b) Edge effects of transatssion corridors are not allowed (2) No bat captures or species identifications suggests afor. lack of mammalogical field work. (Two sight records,

(c) No mention is made of other power plants planned unidentified to genus or species. are listed.)
for the immediate area, to be butit as soon or

(3) The several statements on transmission line corridorssooner than Marble Hill. (J.D.W.) badly understate the impact these will have en animal
populations, especially where these corridors impact50) 10.9.1. and maps 10.9-1 and 2. in ER. Two transmission forest or woodland. The Indiana Bac (Myotis sodalis)line corridor alternate routes are described. The maps are inhabits. in summer, only gallery forest alongtoo vague and small ocale to be informatise. Costs of con- streams: Pa ron v? cis leucor ts inhabits only forest,struction and purchase of land plus a few cultural features. etc. In other words , forest and woodland mammalsonly, are considered. The natural environmental (fores ts, wLil be extirpated f rom extensive strips of southernanimals creeks. soils, etc.) is ignored. Natural areas of Indiana by the transmission corridors.

major importance are crossed on several routes, apparently.
(J.D.W.)

51) General comments with respect to ER and DES and appendices # $ 7'B and C.

A. bbterial concerning birds scattered through the 3 solumes
of ER (J.D.W.):
(1) Three locally common breeding species are omitted--

Cerulean Warbler. Kentucky Warbler. Summer Tanager.
Omission of numerous other locally scarce species is
unimpo rtant .

(2) The " bounded count estimates of non-gamebird popula-
tions" are meaningless as quantitative ornithology.
Three of them (durch. April. September) a re out of
season for area counts and all six are based on
ridiculously smalt s c acre) plots w unted only
about three times.
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With these prospects, which cannot be gainsaid. for they
are factually co rrect, we also weigh opinions 1) It is not

Peommenti t io n s prudent, and indeed it is immoral, to use up prof 11gately
today our limited resources for short-terin Sains which will
impoverish future generations. 2) It is the function of

Two recommendations are of fered. Basically, they call objective bodies such as the NRC to begin to turn the tide of
upon the NRC to exert its decision-making power with respect profligacy towards neces*arY long-term goals. 3) Such turn-
tor ~in NEPA. Section 102(2)(c) terms ars quoted on p. xii ing of the tide must begin with individual judgmests that

of DES- "the environmental t? pact of the proposed action" recognize how essential a slow and minimally disrupting re-
with regard to "The relationship between local short-term fusal to grant a construction permit is. 4) The time is now,

uses of man's environnent and the maintenance and enhance- and the occasicn is Marble Hill. 5) This could be a landmark
ment of long-term productivity " taking acr ount also of case of NRC action in the pubitc interest. hie recommend

such action."Any irreversible and irretrievable commitments of resources
that would be involved in the proposed action should it be
implemented " t9t esr-clally with respect to the nece-sity The problems that would be addressed by such desirable
for lone tem ineluctabla enan m to start out at t r.* er m - action are many. One of those of Post immedlate interest
roo m l e val . with the recernition of lone induction perieds, arises from the present government tax policy that " encourages
and with initiation of m l1 incr w ntal midine act* men utilities to spend billions. . .for the construction of un-
as ratua,1 en viald is i ,wir en ce t - .' tea e le Hill necessary power plants." [" Utility taxesa now you see

who .er u i r u o o, - them, now you don't." Environmental Action. September 27
1975, p. 7.] This article summaazes a report Phantom Taxes

he can do no better than to follow the balanced view in Yot:r Eletric Bill which "explatns how the nation's 150

of the physicist Professor John P. Holdren of the UnLVersity LarAest private electric utilities overcharged their customers

the A tomic Scient- by almost $1 billion in unpaid federal income taxes last year.
pp. 20f f.][ Bulletin ofBerkeley.of California at

He feels that policy-makers *he EAF study attributed the overcharges to a series of tax
ists, m rch 1976
(and NRC by every administrative act makes policy) can not loopholes, coupled with sympathetic or lenient state regula-

tion. Last year state regulatory commissions permitted thewait for concensus on technical matters of the complexity,
uncertainty and obscurity of the problems of nuclear power utilities they oversee to charge customers for $1.4 billion

for none is possible. nor will it bacome possible within in federal income taxes, despite the fact that the companies

the time scale within which major decisions must be made, actually paid only $505 million to the federal treasury.

(And granting a permit to construct and to operate a nuclear "Using Federal Power Commission forms that each utility
facility is clearly a major decision.) is required to file, the EAF researchers also discovered that

57 of the 150 largest utilities paid no income taxes to thelibat must be concentrated on. he says, is how to
minimize the social costs of such uncertainty. federal government. Instead these same utilities received

credits of $217 million, which the utilities could use to
receive refunds of back taxes or could credit toward futureWhat are the factual sources of these long-term

ineluctable changes? They ares a) The Earth is finite taxes. ..

in its materials of all kinds. b) Our industrial society
uses up or disperses ratural resources. c) The more re- "Many utt11 ties haw convinced regulators to let them

sources are dispersed the greater the eriorgy cost of re- keep two sets of books--one using accelerated depreciation for
covery and re-use of them. d) The exponential rate of the IRS and another using straight-line depreciation (the

growth of this activity in b) will inevitably bring a practice of depreciating the same amount each year) for the
point at which much of the energy available to us will be re6ulatory commis sion. The commissions allow these utilities
used for recovering dispersed metals. etc.. for re-use, to charge their customers for taxes calcula:;ed by the

and for getting more energy. e) A point of diminishing straight-line method while ravine taxes act ording to

returns will inevitably arrive. accelerated depreciation.
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Skyline Drive. Boa 190. R#3
Floyd Knobs. Indiana 47119 I

Apr11 13. 1976 i

'
16

actor. 1siaa e site saf ety and Envinn= ental Analysis"Even more important to the utilities than accelerated Of fice of Nuclear Ructor Regulation. U.S. Nuclear Regulatory Conssissiondepreciation is the fedaral investment tax credit. The in-
u ast a. D. C. 2Wvest =nt credit permits a utility to charge a fort ton of the

mone/ it spends c,n investaent towards its incoms eax. Now SUBJECTS Draf t E'EVIWoWPtTAL STATDet? (bereinaf ter referred to as ES)that the ITC has been increased from four percent to ten i
MARBLE u1L1, mEAa mEaamG STATION Units 1 and 2'

percent. EAF expects that few if any utilities will be paying
any federal taxes in the next few years. PUBLIC SERVICE of INDIANA (PSI). Docket Nos. STN 50-54 and SIN 50-547 y

(Prepared by the U.S. Nuclear Regulatory Corusission ('oc). Of fice of Nuclear ,

"While such tax juggling digs into the pocketbooks of Reactor Regulation and published March 1976)
,

both consumers and taxpayers. the full effect of such tax 4

j policy is even more harmful. Accelerated depreciation and Deer $1re
; the UC provide utilities with an artificial incentive to

grow. This results in a misallocation of our economic re. Thank you for the opportunity afforded me as an interested citisen of southern Indiana
sources. funneling capital into indus tries that can take to cormsent on the above-named docssment. For quick correlation of subject matter. specific
advantage of tax credits and away from such uses as housing. topics in this Es are listed and underscored with my coimeent and/or question following.
health. and other r iblic services. Fully 30 percent of all
new capital on Walk treet was used by the electric power This IS lists 987 acres of predominately forest and cropla u 11 he used as the
industry to fuel its growth. Tax policy is one contributing location of the plant site. An additional 3.47$ acres of life-suppet Eng land av yet to
factor to this growth. for the faster a utility grows, the be tequired by PSI for t , ansaiasion line corridors (eliminating 1.110 acres of forest habi-
more ' phantom taxes' it can collect from its customers. * cat)--85 acres of which witL support the tower bases. A 245 acre track to be occupied by.

a railroad spur is to remain cleared for the life of the station. QUESTION: What is the i

The point that is to be made from this long quotation expected 11f e-30 years (p.10-6) or 40 yearsTp.10-*)? How as it determined?
is that by acting to refuse a construction permit--or to delay
one for several years--this Commission has the power to begin 2.4.2 Seismietty (p.2-7). A.3 exerpt statess ".....Most of the seismic activity la
to redress the abuses that this article describes. Such an Indiana has occurred in the southwestern part of the state....". QUESTION: Why are only
action by NRC v ald give time for the Congress under pressure 6 lines of this Es given to this grave environments' concern? C09 TrTs Please list the
from alerted citizens to close some of the loopholes that frequency of earthquakes in the Marble Hitt area in the past decade, and magnitude of each
psrmit such gross abuses , quake as measured on the Richter . sle. A more realistic assessment appears needed.

A further benefit that would accrue to the Public from
action of NRC to delay construction would be that we would be 4.5.2 staff's (NRC) Evaluation (p. 4-14). Topic 3 on Herbicide Use by PSI. One cri-

terion Listed is: "No formulation should be used whose dioxir. impurity in the undilutedreassured about nuclear waste disposal and the recycling of
g g g _ ppm,

. P yhighly radioactive spent fuel elements. It is becoming more
and more widely recognized by *he public that a f rightening undiluted (sic) insecticide? Inasmuch as PSI (p. 4-5) plans to use herb' ides Silves. 2.4-D.
menace of poorly stored rods asd wa*tes, e.g. et the Turkey 2.4.5-T. rictoram and Dicamba in construction and maintenance of their rights-of-way, have

,
Point plant in Florida and at the Mixey FTats storage pits in you, unC. not.d Pst's past record of =atataining their tranaoission corrtdors by herbicide

i Kentucky. is being tolerated ad aMed rq in the fact of use and cutting? The picture below, taken free my side yard. shows a 300' wide easement
|

governmental inaction. of PSI as it traverses the knobland of Floyd County. Ind. As on-site inspection is uelecaed.
end af fords a view of soil erosion and landslides. To permit any portion of the required

It is improper to compound these insults to the environ. 115 miles of new transmission corridors to accoussodate the Marble Hill nuclear Plant to be
ment by allowin6 new plants to be constructed st.en these subjected to such devastation where no reparation has been made would, in my opinion. be
exigent problems are not solved. It could be construed as a exemplary action of "ac i power at any price".
fraud upon the public and be subject to litigation. The
N RC . by courageous action in the Nrble Hill case could bad n
to correct some of these outrageous insults to environment

'" *
'

and citizens. ,

y 03
~^

Wa rec e ard a) that preferably no permit to begin con- 4
| s truct wa Lm g ered to the Marble Hill Nuclear Generating p 3 e'

j J * Mjp
,>;

l Station, or if that is not possible at present, b) that the
j nting of a permit be delayed tsu years. _.

mA.g w/ asse
,t'

,
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U .'. Nuciary Rrgsla.tsry Commission. Draft E3 Mirble 9111. PSI .5. Nuctsar Ergulatery Ceusission, Dref t ES. Martle Bill, FSI
rege 2 et coments from Rosella Schroeder Pase 3 et Comments from Rosetta Schroeder
Aprit L3,1976 April 13,1976

Table 4.3 Svery of Environmental Ef fects Resultiat f rois constrwet ten (p.4-15). 9. Alternatives. Solar and Utad Power (p. 91). C00eENTs Only 6 lines of the ES relate
ColeENT: It is aeted that et the h condittees listed under potentist f f f ect. & are de* to this. An eserpt reads: "....for solar alternatives, only maalt demeestration plaats will
scribed under the r.orresponding Enected Relative Stanificance as either ensait er nealialble. be achieved prior to 1983". QUEST 10Ns is this stateneet la agreement with CAO med Coe6te***
Wineteea severnment egencies (p.1A) are requested to comment en this suusmation prior to the tonal datarsiastienst won't passage of S. 3227 brightea this sleeuy forecast? Ise's seter
NEC ytaa! ES, which I enderstead w111 act be opea to the public for additieaal coment, but energy already being utilised La private homes and bustaesses which prove they are est de.
sobaitted to the Ateele Safety and Licensing Seerd only. This Summaary appears incomplete pendent on power plants for impleoestatient
to this writer, and the following information is submitted at this time for consideraties
and addittens (1) The U.S. Dept. of the laterior letter (12/31/73) to the NEC (p. E.1) La= 10.3.5 Water and Air Resources (p.10-4).' This topic constats of 7 times to which it is
dicates that a substantial amount of the proposed construction ares for tse Marble Bill stateds "The more significant consiement of these resserces is the censumptive ese of about
Nuclear Plant of PSI has not even been surveyed-to f act, ealy 30% was ccessidered adequately 30.000 acre. feet per year of water from the Chie Elver for the life of the statloa. Such a
surveyed. (2) Be mentica er ceasideretton is made of am ladiana Ceological $srvey Map and commitment, is however, neither irreversible ser irretrievable. There are me irreversible
Table entitled "Suttability of geelegic areas of Southern ladiana te vertoes types of Isad er irretrievable commitmeate of air". QMENT: It appears that FSI's plaar.e4 ceaemptive
ese". This recent 1970 study lists the entire physiographic Marble E111 area la " Area 6", use of 30,000 acre-feet of water ever a period of 30 (or 4C7) years free the obie Eiwer as
whose specialised ledustrial Use is rated "D - mostly unsuitables severe limitattes ta most weLL as possible dredging and barge f acilities did met merit comments of the Corps of Eas1=
parts of ares". (3) As to the potential eTf.ct en streams, taci.dtas tha Chie Elver, out meers, which is met ealy the responsible Federal agency but whose management of the Chie
of 30 references (pas. 4-L516) applicable to Table 6.3, not one is f ree the U.S. Army Corps Elver is seder coesiderable scruciay at the present time (Courier.Jewreat & Lewisville Timss e

of Engineers. The ES (p. 4-2) states that one form of transportaties of material w111 be by 12/14/73). It is acted by tPa writer that NEPA states: " Frier to making any detailed stata=
berge, but ne data en dredging, barge activities er water deterstaations from the Corps of meat, the* responsible Federal of ficial eba11 ceasett with and obtain comments of any Federal
Engineers accompanies Table 4.3 er th.s E3. agency which has jurisdicties by law or special espertise with respect to say environmental

impact involved". (*Would NRC as author of this Es apply heret)
The desire of the NRC (as listed la the Foreword, p. zii) to coefore to the Natteaal

Enviremmental Peliev Act (NEPA) is comuneadable, and a amoer of these considerations are Table 10.4. $,namery of Environmental Effects due to construction and openettee of the

listed in this ES. As a citizen. I too feel the importance of implementing the requirements Marble Hill station Unste 16 2, (p.10-11). 00POENIa This Tatie is comparable to the pre.
of NEPA la that Itee 6c of sec.101 statess "The Congress recognises that each persea should viously described table 6.3 (p. 4-13) which applied to Cemetrwtton only and met to Coerettee,
enjoy a healthful environment and that each person has a responsibility to contribute to the For NRC te promise sech nealtaible effect en our land, air and water as stated La thies..

; preservation and enhancement of the enviroment". Furthermore, as regards all aspe to of Table 10.4. would Ladicate to this writer.f rom a common sense as well as dellers and'senaer

the proposed Marble Bill Nuclear Plant. It is requested that an addittenal portion of NEFA pelas of view, that something is radically wrong and unjust la the nuclear esclustom coverage
(Sec.1025) be factuded la the E3. which to: " Identify and develop methods and procedures la my lasurance policies as well as the Price-Anderson Act.4

La ceasettationevich the Council en Environmental Quality established by title 11 ef thist

Act, which will insure that presently unquantified envirorumental amenities and values may be la the E5 benefit / cost retto data, it is noted that the NBC conclestem (p.10-10) is
given appropriate consideration la decision making along with economic and technical con- simply: "The primary benefit of increased availability of electrical energy (a the app 11 castes
siderations". Indiana's own Public Law 98 (eascted Feb. 23, 1972) contains a mammber of ea. service area and la the ECAR region will entweigh the environmental and oceaemic costa of the
vironmental comentements to be adhered te. statten". It is further noted that decessissioning costs are incloded to Table 10.3 but me

plan has ever besa devised for that purpose even though six plaats have already been shut dowa
5.6 Operation of the Power Transmission Systea (p. 5 29). An emerpt reads: "Aside free er disasetted. We detailed plans are listed la this E3 for transportattee or burial site of

the esthetic impacts of transmission towers and lines from the Farble Hill Station, operation radioactive materials. (As late as April 6,1976. considerable "bandwringing" is reported is
of these lines mal (eederscored by this writer) cause the production of esone, Lacreased Washingtoa en the enresolved problee of Perpetual Care for radteactive wasta). The vegemeess
electrical fields shock hasards, 2adio and TV interference. and acoustical noise. The use of with which many of these crucial conceras appear to be treated in this R$ points to a " weit
herbicides during right-of-way maintenance also maI be of concera". QLT.3T10Ms hby aren't and see" approach on the feasibility and the safety of the project. A more realistic b/s

_

these issues covered in the final Summary (Table 10.6) of Envircemental Ef fects? Who ran the sesessment le requested.
1-yr. escue esperiment with 765-kV limes ever cornfields in Jeff. Co., indt

Row ef fective is a system of checks and belance when the NRC most approve or disapprove
Fin. 8.5, PSI Annual System Energy Requirement (p. 4-9). CQ9ENT: PSI's historical its own writing, i.e. this E3 written by utC for PSil P5t. to term, has moved rapidly ahead

and projected values are graphtcally 111mstaated La this Fig. and it is stated: "On the aver. en the Marble 5111 unclear Plant plan while holding op as positive proof of its safety, the
age, the years 1960-63 were characterised by 6.7% annual growth. 1963-1969 by 9.3%. and Rasmussen Report. sponsored by the Atomic Energy Consission (AEC), prior to being redesignated
1969-1974 by $.0*=". The latter appears to be appros. a 50% drop. For the record, PSI's the 57. However, the . JCela a published legsL metice taside the cover page of the Raamassee
1972 Annual Report lists a 2% tacrease is tustomers at year-end and a L.1% increase in net Smaasty Report, refused to accept any legal liability or respoesibility for the accuracy, cam-
income, and 1973 lists a 2.1% customer tacrease with a corresponding 29.2% increase in met pleteness er usefulness of any information disclosed in the Raamassen Repert. Whe. them. most
income. QUESTION: Row do you equate this data with PSI's projected need of an average annual bear the awesome burden of proof of Nuclear Power $4fety?,

growth beginning in 1974 of 3.2%f (This writer feels an independent study by the Ceneral
Accounting Of fice (CAO) is needad la this matter.) Respectfully submitted.

W_.n- cfd,fJ
* Fege 11, 6 of this E5 states that the E3 was made available to the CEQ in Feb.1976. 'Resella Schroeder

.

Twenty copies seat te laterested individuals or groups.

!
t
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a
Division of Site Safety 6 Dw1rtrramtal Analysis
PNe Wo
April 13,1U6

*
4C222 6. Ref. 3.4. 2: (crantinumi)$7 April 13,19

b A dtplicate intake flme erd r1wr screen hcwe most te located at a reasmable
V distance frtun the prtposed screen house to prevet a rdshap fr-sn affectarq toth,y

Director, Division of Site Safety & Diviramental Amlysis p'
*

Are tM intake flunes desigrud to withstard runamey barges aM sir.ilar unusual

P8 Ting systes.
Offica of Mrlear Reactor h@latim
D. S. Erlear Iby.11atory Ctamissicn APug 193> 9 stux*-lo.is ard detrisi sarges uve sunk are drif ted long distanms alang the riverWashington D.C. 2C555

.._% tottan. krges amtaining chlorme nr other nonous aM Mrmful chmicals could leak
MQ* g arkt contminate the intake water necessitatirq a second intake flw sd riverDear Sirs

screen tune.

Evaluation of the Draft Dtvirtrrental Statment (DC5) for -M pr@ sed Mar J 7. Nf. 3. 6. 2: Le DES .tates that the prtrosal use of chlorine as a bloctde in the
tarlear Generating Statim, Units 1 ard 2 by the technical arruttee forW Mart 1* LEng systeun will result in chlori.rw dia-harge concer'_ rations of C.2 ry/1.Hill nriear Energy Council and the ene gy arr.ittee for th Imiev111e Gruw Sierra

rarertus researerers Nve fourd ctrantratims much telm this lemi to km toxicClub has prtdumd the follming crrrumts. We ask that you t insider tMu caref ally
to atwatic biota. Furthetmre, this discharge will increase the level of chlorinatedand incorporate the into the final remrd.
organic arpounds in dwstrem public waTr supplies, hee ccrtunis are kncun to
te carcirupuuc. We feel tMt these adwrse irgects p a.tify the al.ational costs1. Ref. p. 11, item 5: Included antang the agencies asked to acrrent on the DES should
of using 02cre as tM maling systs blocide. if the Ccrvussica dws prmit thebe tre office of the %rfor of Louisville. Ccreerts on the DES ty the supr of the use of chloruw, dectlorinatim facilities stald be prWidal to rewe anylargest pqmlaticn ceter within 35 miles of the prtrosed ilte stum14 te nuMatory. measurable chlorine restdual frm the effluent.

2. Ref. 2. 7. 3: 'the transmission onri&rs are an ir.tegral ccr xwnt of thJ pro 3ect 8. Ref. 4. 3.1. 2 Herbicides are prqnstd for use in clearing and malttenance of trans-
ard involve several t.imes ma many acres as the plant site. Before the arguct of nu ssion corridors. These chmicals are very hazarius to the hean ppulation and
tranmission lines can 1;e adspately assessed, much more dee.allei infomatice. nust envirarrimt. Treir cmtrolled um is difficult to eforce. Since altemativebe sede available on the existing envirarrent within are adjacet to the <nrr1&rs rechanical means are available, all usage of herbicides srould te prohibited.ard details of prt$osed transmissim lines unst also be mWe available.

9. Nf. S. 4.1.4 : ndical experts 9merally agree tnt rest cancer is caussi by3. Pef. 2. 8. 3: The Ot3 does not adsruately acktress the recreational valae of the Ohio envirtunntal factors, incitaling rM1ation fran ratural aM artificial Murces.
River. Contrary to statsents :rMe in tre irpact stateent, a feel that the "he DES should state the rarter of akilticnal cancer cases wluch will tm causeditAlpine Pool of the Ohio River is the msjor recreational asset of the reflon. ty radiation releases daring rur ul q= ration ard accidet condit1ms of this
'lhe air ard water inpacts associated with the nuclear plant along with safety plant and due to the processing of the fuel aM wistes assriated with the pla.nt.
hazards will have a considerable mgative inpact cn recreatimul usage cf the riwr.

10. Ref. 5. 6 : The des adnits that little info 1 mum is availat.le en the lors term4. Ref. 3.31: We mnsider tM cmsurptive use of 60 cf s of water ty a single user to eIbts of expoecire to electrical fields rear tugh volts;e transrkssion lines, in
Le a gross wasta of eter resources. If other water users in the creo Valley wre view of this lack of infomaticn aM the large area the prcposed trans isslan lines
as wasteful as this project prqoses to be, surrer flow in the rlwr wuld te wnuld involve, we feel tnt cray reducul-vtitage lines srmld te ctratrwted.
greatly reduced in voltsue and the high dissolved solida content of the rvnmining
flow wouh! reMer it useless to JNnstream users. 11. Wf. 5. 0.1: The estheuc irpart of the nuclear plet and trar_s assion lines on

the rurd'laMscare of anthem Italiana is greetly uMerwgMsizal. IN LLS Culd
5. Ref. Fig. 3. 3: At the Lottira of this flow chart there is an arrw irsiicating fim state frin how large an area the transnisslan lines. plant, mM plJe will te

of PMwaste Solids to off site disp 2 sal. At this tire no such off site disposal vis11de.facIUtles exist, ard due to problers such sites may be a lorg my into the future.
In view cf this situaticn we feel that the section on envirarantal consideraums 12. Ref. 6.1.1: The ctmiclusion of the staf f trut lcng term tirgerature measururents areof the uranian fuel cycle should te dcne on a more realistic basts ard in much rore net recessary otNr inilcates that they hre accurate information or data on the
detail, ard specifically, we ant precise clarificaticn of hw, where, and when dvnstrees tharmi pire or are avoiding the issue. The massion of data in the
rMwaste olids will te dismeed. '1he cost of the disposal ard storage facility, DE31Micates the latter.
that part attributed to the Arble Hill St aticn, stould te factored into the Detailed mrosurments over a lcru perial of time Ofuring the entire tine of con-
ecminic justification of the prcposed station. struction through qwratien of the plant) strmld te recterbl to deterr.uw if

6. Ref. 3.4. 2: The intake stracture shown in Fig. 3.6 delinesstes tne three rakeup significant therral charues cxwr in the riwr after tN plant is in geration,

water pmps in the same encicmure. This d]es not previde any whrxWry in the
event of a structural failure that would fitrd the purp rom. At least one degree 13. Mf. 6. 2. Flits armid be spec led in the Divirorwntal Sutmmt as to Ptcaterity
of redundare/ s?ould be provided for a function as critical as the ir.skeup water supply. prvss which wil. m utilized. Detailed pres;rans s%1d te splied out pryr,

to 11mnsars, not afterwrd.
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Divisi m of Site Safety & Divircreantal Analysis Divisicn of Site Safety & Envirtrrumtal Analysis
Page Three Page Four
April 13,1976 April 13,1976

14. Ref. p. 7-2: The Rasr===r1 Report is relied gxm s tras section to carclude that
envizusumtal riska due to radiological accidents are mall and r eed not tm ocn- Is at true that th cost of a medias sulfar cul plant inciales the S0, scr'ller
sidersi further. At this tune the NIC a:vi PSI are wil ahare that there are at sluNe harmilug? This sees to te indicated by the tagh operatAcn ard malrhnanm costs,
least as many prtininent critics as prwonents of this report. This rwort should If tMs is the case it wuld tm necessary to allow for dispasal of the nxlear wastes
to stelvei, at least until a more acegtable (to the scientific crrrusuty) staty and their maintenance for tre duratim of their Mzardous life to rake a valid cxrparison.
is cxmpleted. TM DES should stitty a d discuss the mnaequences and necessary This cost is also hard to assess Mace a feasible malation has rum been found for perma-
actions that waald to realistic in the wvent. of rdnor and major radiological nant disposal.
accidertts.

It sense curious tMt thre is only a 35% differern tetween the total cost of
15. Ref. Table 7.2: pop 11ation dunes due to postulatai accidents are m1=ted, tut a medium sulfur cxaal plant and a nuclear plant, acmedire to Table 9.1, in view of

all the eC"ha are based m a11torne traruiport cnly. This avoids the major the fact that last year the average nuclear plant, startyg cmstrrtion, was expreted
problan in tre area. The Chio River, if czmtaminated due to a radiological accident, to be lit more acqwnsive to inald tMn a cxmparalle audie sulfur plant areting curra,t
is the nost predictable and efficient transp>rt systs in clase prmimty with the EFA stardards, and tMt nuclear coats were expected to increase faster than fou11 fuel
plant and at a 1cuer elevaticn. In fact, any releasso contmanants that reach water plant costs.
or travel en the surface of the ground will fird their way into the liver. The
erwironmental 1spect statment should provide an analysis of the possible effects The average capacity factor of nuclear plants of t?us size in 1975 was 44.5%, dich
and ck>ses the the entirs pquiatim expaaed to the cruo drainage systasn wuld suffer. is beim the laasst figure ett a;411 cants considered. PSI, h.svary no experience in the

operatim and maintenance of a nuclear power gmerating station, wuld te expected to
16. Ref. 8.2. 3.1 We feel that th inact of energy conservation ressures on PSI pser cFerate at a lower capacity factor than the natlaral aversfe because PSI is at the Icw

~repirments has tot been aduquately assessed arxi if prtperly consideral makes the erd of the learrang curve.
need for the Martde Hill staticn as propcaed questicrable. Is an electrical deand
forecast based on a growth rate of 8.2% per year for PSI realistic in light of CONCLUSIONS:
their 2.2% growth for 19747 Likewise, is an electrical dmard forecast based on
a r of 64 per year for NIPSG) realistic in view of their 1974 goth

- st,-um can be mmt.d. es -ry 1 east an , ore -renensive xs seu be

17. Ref. Table 9.1: the entire ocorranic justificacian for tuilding a nuclear rather prepami and distrilmrted for cament by interestad parties before the final EIS is
than coal-fired plant at Marble Hill appears to be F 1 on fuel costs. Miny
utilities have recently cancelled plans for nuclear plants, ard arrong their reasons On the basis of cur analysis, we reamend tMt tne plant tot te 11Nnsed due to over-
for doing so an increases in the cxhts of nuclear fuel. We feel that if the whelming envircreamtal arpacts which canrot te of fset ty ecoruruc berefits. If the
econtmic analysis for the Marble Kill plant was F-4 cm realistic projection for electricity is, irdeel, rapired, a coal-firei plant is the preferred alternative. We
fuel cycle costs, a coal plant would prove to te more eaantrucal. se;est that PSI utilize scre of the resources thy are putting into the prcrotion cf

this nuclear plant for the prtruticn of emergy careervation and efficiency. The acrw
18. Pef. 9. 3.1.8 The use of dry cooling toets would greatly redxe the water and struction of the station smild te raratorni ty an architectural and engineer 1rg f ar:n

air inect of normal plant q=raticm. We feel these reduced i@ acts wculd more indeperdent of any ties to the hTr or PSI to insure rigmms ccrpliance with spec 1!1caticre,
than Justify the additicral cost of dry cooling tcmers. f\1rthermore, tie use of
dry coolarq towers makes a rartier of sites nearer the center of tie service area A regimal envirtrrumtal 1@act statrtwr.t should te pr@ared which will cover the overall
feasible alternatives. 1Mae other sites, arpropriate for a dry cooling tmer 1@ acts of prqrsei power plants in the Ohio Faver Valley, and if tre rurlear plant
plant, would result in greet reductims in the cost and erwirtrrwntal imact of rmains as an alterrutim a decisian should not te twie on its 11oensing ur.tll tius
required traruraission lines. Ailiticnally, these plant sites are far rermed frun overell EIS has been prwared.
the envircreentally sensitive Ohio River Valley.

19. Table 9.lt A review of the econcmic decision made tetween a coal and nuclear Respectfully suimittsi,
plant is i@ossible because the informatico presented in Chapter 9 is very sketchy.
This selecticn (of alterr.atives), each is cf the utr:ost uvrtance to the con une r, - J ,[ %
is only addressed in Table 9.1, where nothirq kNt conclusions are listed, with all Y[aM J. Latrer, CMir en
tra considerations and pettods of calculaticn hiMen. Miur**echnical Ccrruttee ard

'.ouisville Grotp Sierra Cli
What assirptian was maie for the nunter of kilowatt hours wtuch will te produced Erergy Crrtuttee

frena cach tcm of uranitsa oxide cre? What is the concept program? Was reprocessirq of
fuel cxraidered in the energy yield frcra tre fuel? If so, has an allowance teen made
for the twrocessirq cost, even though an accurate figure is rot likely to te known now?
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f g !Offire of Eaclear Reacter Regulation \: ,> Nuclear Regulatory Cosnission" 2 'U. 3. Nuclear Regulatory Comissten - Washington, D.C. 20555
/ GWashington, 0.0. 2J555 * i

.
Subject: Marble Hill Nuclear Station Units 1 and 2 ''

References Corrent on CE13 for Marble Hill NucIsar Generating Statten Docket No. 50-546 and 50-54I 9
<3

Lear Sir Dear Sirst , ,

& corrents on the Froposed installatism cf the Farble Hill knerating Station We take this opportunity to comment on the Draft Environmentat
; . and the Draft Environnental igact Statement are as follows: 1spect Statement on the above.

..

The CEI5 does not inelmie the propos.d station's Tota 11mpact on the chio First and foremost, we believe the Statement is woefully inade-* 1.
River Valley when considered with str.or pecpesad power plants which are quate. Whether nuclear or fossil-fueled, the approach is extremely
currently teing planned. These include Fossil fuelinstallations. narrow and fails to take into account some of the most important pollu-

2. thapter 7 of the CE:3 lacks detail and treats to lightly the possibility *
tion effects. It is a well known fact that a multiplicity of power
plants are planned for the Ohio niver in the vicinity of Madison, Ind.

of an socident and its effects on the population and the ecvironnent* Yet this statement is written as if no other plants are under Consider =
ation. This station will dump approximately 8 million pounds of neu-

3. ' chapter 7 does not deal adewately with the effects that a serious accident tralized sulfuric acid per year (page 3 21) into the Ohio River. Multi-
would have on the Ohio River coernmity in total, considering that the Chio ply this by 6 or 8 or 10 mor. plants and the amount of sulf ate ions

'River is a major source of water supply for far more of the population than will become unbearable to the extent that it will afrece water-supply
lives within 50 siiles of narble Hill, Indiana * downstream. An extra sost and health burden on municipal drinking

s e itable and t M s cost should be added to the cost
L. The only references utilised in Chapter 7 is WASH-lh00 whien has been questioned ]terpla, *by many authoritative sources as to its validity. I sisa point out the

Disclaimer which appears en the inside cover of the Executive Sumary of Further, the production of 60,000 gallons of waste water in the*

WASH-lhoo. I therefore eenetade that reference material for Chapter 7 is de-mineralizer is inconsistent with a discharge rate of 36 gpm. This
inadequate.,or at least questionable as to its validity. is equivalent to 44,640 sations and not 60,000 gations. dhat happens

to t4e rematatng 16,000 gations? Is it dumped in one large stus or is
' S. The EEIS has failed to addms itself to the problem of eff site vaste - pumped into the groundt

disposal and to the transportation of radioactive materials. This is a
concern for major environmental tripaet even though it does not directly Still further, the amount of water evaporated and "drif ted" into

tTe air in the Madison area will be enormous. Not only would thereeffect Ao imediate site.
will eventually /pg$g..ios and ice, but an increasing n'unber of plantsbe an increase i

a -efiniTe change in the weather and health erfects.

I W eenclusions are that due to the areas which have been outlined above, the The subject statement does not consider this additive and adverse
D-aft Environmental Impact Statement does net satisfy the questions that nave environmental effect an$ is clearly in violation of the National
been raised about this or any other nuclear installation, &nvironmental Policy Act.

The ite:as just discussed are but two of many the Statement faits
to consider. This colossal disregard for the general well-being of I"

.' the public and the environment clearly will rwquire the Council on
838"*1T .Invironmental yuality to reject this Draft Statement as totally in-
// adequate and non-informative.

' DAIA A33 INCCNSISTENCIES For an Agency which tries to create the
'

;

j John 5. Babr7 impression that it is above reproach by the

gg citizenry, this statement is a good example of why the people should
-cont'd- ggcon Mayor Hamy Sloane wy a%ym m m , %, n , ,, ,, ,,

Coanty Judge Todd iiollenbach aw,. m u, r ,, ym m im %am um, mee w % e e .c , e

i
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*
p3

p2 (Marble dill, Docket 50-546 and 53-567)
(Marble dill, Docket 50-546 and 50-547) plant in comparison to background radiation is presumed to be small,

that the e*fect will be negligible. No attempt is made to consider
ques tion all their data $.t>.1.1 and 3.6.1.2 indicate a yearly use ofin;.tuding that on cost and safety. Consider that the background activity has been present for a very lo- . periodthe following: p 3 21, of time and that body funcetons have normalized over these same longapproximately 7,876,000 pounds of sulf uric acto while Table 3.6 indi- periods against this background-and that in vtav of this, even verycages a yearly use of approximately 3,900,000 pounds, ette this is small additive amounts would require additional lens periods fora dif ference by a f actor of two, and possibly relates to the number normalization. Further, and probably more teportant, the types ofof units, it is not clear in view of Table 3.7 which fisure apsties, radiation released are for the most part very dif f erent from naturalis the data actually transposed or disconnectedf backsround and very likely could have an effect att out of proportion

Table 3.7 should also be read in conjunction with the inadequacies to the amounts present.

mentioned. In other words, with a multiplicity of plants, the ef fect ECONOMICS A thorough review of the subject Statement reveals that
on the water f rom the standpoint of munteipst water-supply will the NRC speaks as if it alone has decided on the need fordefinitely be adverse, particularly from the increased amounts of this plant. Nowhere is there any mention of the fact either the FTCsodium and sulfates. or the PSC of Indiana has issued a certificate of necessity. In view

of this it is not difficult to perceive the extreme bias in favor ofWhile consideration for the environeental effect from the entire
Uranium ruel Cycle was not rentioned above under ' Inadequacy * , never- a nuclear plant. Under Alterratives, no rest consideration is given

f ossil-fueled plant. Two tables are presented showing comparativeto atheless Table 5.18 which deals with this subject, is totally con- items but no discussion is made. In fact, in 9.1.2 the statement isfusing and inconsistent. To begin with it is printed in such fine made that both nuclear and fossil-fueled plants are possible in Indi-type that one wonders if it was done for the purpose of concealment
and confusion. In addition, the comparison bases are variable and ans. dho nade the decision on nuclear and why? We believe this is
difficult to reconcite. Still further the data is questionable, as another glarine, Lnadequacy in the subject Statement.
follows: The table shows that tha overburden moved for the basic CONCLU310N3: We believe this statement is inadequate to satisfy thesupport of a 1000 W e-LAR is 2.7 million megatons! This is 2.7 trillion requirements of the National Environsental Policy Act.tons just for the support of one LWR plant. This is preposterous. Inaccuracies and inconsistencies characterize the presentation

Further: Table 5.18 shows 11 rhousend million gallons of water and are viewed as a basis for official condemnation. Je suggest that
are used in the Uranium cycle for eg support of one 1000 Kde-LdR the Council on Environmental Quality reject the Statement and convey
plant. A notation states that this/Iess than 4% of the amount re- to the appropriate agencies that an overall LNVIRONPLNTAL IMPACT

STAlsMNT be written for the total effect on the Ohio River valleyquired by a model 1000 We-1,WR with once-through-cooling. Based on of a ru!tiplicity of all types of power plants.data fc md in 9.3.1.1 the amount is approximately 17% of the model.
This appears to be an error by a factor of at least 4. Does this
tend credibility to this Environmental statementf Since el ,yours, ,

still further: Table 5.18 shows an effluent of 4;400 metatons '
gg

of sulfur dioxide or 4.4 billion tonst to support one 1000 MWe-L4R. Ralph Madison
it is ridiculous and incredible that a government agency would allow CCI .such a misleading document as this Statement to be pubitshed. No e te
arount of excuses can revedy the darage to the credibility of the NRC. en E ronmental Quality

SAFETY ANALYSIS: Three pages of the subject Impact Statev nt are all
that are devoted to Environmental Impacts (see Energy Research and Development Administration

Federal Power CoerissionChapter 7). While 'saf ety' was considered in the previously published Ohio River Basin Comissionso-called " Safety Analysis Report", nevertheless we believe it is
incumbent on the NRC to at least relate the effects to the public. Governor State of Kentucky

Instead, tables are presented shewing radiological consequencies in Governor, State of Indiana
office og the Mayor, City of Louisville, Ky.teres of radioactivity released to the environment. Each section in

Table 7.2 should show health effects caused by each increase in Senator Walter Dee Huddleston, Kentucky
severity of accident. And above all the conclusion of Professor Representative Lee Hastiton, Indiana
Rasmussen re sting to damage from a Class 9 incident described in Representative Romano Mazaoli, Kentucky
Table 7.1 shald be included in the EIS statement.

Further it is widely hels by many authorities that small in-
creases in radiation to people are definitely harmful end lead to
careirogenic problems. The subject Statement based on Table 5.10
apparently is intended to show taat since the radiation from the

-cont'd.
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s+N- 50-5 % IMines Sassafras AM25cn Soetety.19e. The ber*y "cwmittee ragpo se

[ 'o t% Pa-ale Mill Saelear 'ie~ rating Station. Jnita 1 asi 2. Draft Enviro 7-
ment al Stat- t=9t.

Opemig Statement:

I The Sassafras A2+tbo9 Society wishes to tha-k the ".f. 5 :elaar
J

Re''alatory Cwission (%7t0) for the eptert391ty to review 49:1 su'va*t e*m-

/
mant on the Ornft ?*atemee fne t%. proces 1 ytrble Mill helear C+=ratim
Station. Sassafras A a ttten arrrevoi, at its fettem%r le, gy $ o .pq 3rn

g D* rectors maat1N. a ' tree-par * e-*-n reel tav. W N11 ewe im 1)extr e
SAS A{RA5 eautio, adme tse rapid developm--t o'f hielear fissia, pow.e a,1 -er tmat.

Of |A&RENCE * QREENE . MONROE AO L M *%crm h c g.arah in'o all faeats of *he effees of me!.ar fissio, ecw.r.

OWN * MOnq4N ggd OWEN COLNiiEs $OCIEiv
2 ) A s* n~ -i+ -r,* to ea.Ny av,enatie., a+ all level,. ard 31 A s* nr *

co==1* ment *o resesre5 in all smre=* ef r*~wela anar~. s'se5 e * *! **'May 2.19%
pmee r. Ne mise battava * %' Pittle !*rvie. India-a (?!D. * % prir-tele
owaer of 95e propo**d yarble Hill f'attom. met dametn'e + 3 * % eur*n--
era t hey s*rva, of whteh ?asserras ~*wrs are eu,' amen, that wa -kl e HillDi Ator. Division of Site Safety and Environnent.al Analysis is a duly read =4 g ners*19 s' etion. T o n,n, an--o-a. % eeas'metic, er

Office of Nuclear Reactor Regulation ,
f t%a ya ele vill feetlity and then to la*ar it= cover it s eners*t ; aseaei*y

U.S. Nuclear Regulatory Core'tission 5*1"Y " S *"* i *l !" * * * i' *71" ''' ' **** *l*'t ri *I *~'"d 'o"n ,I f1 " * * *
Washington. D.C. 20535 eco-omin117 hur* the eu s * e,a-s . ao' * * I . ve. *'e cus*emers cf are

the ones who are going to a*same the finaretal restoaatbili*y of ya-tle
3 ,ggy, Mill. We are gotrt to eny f ar 'his facility, t' ras;h car ittlities tills.

whather it oprates at f all caeset*y or si's 111e. TMs in erder to r ro-The Indiana Sassafras Audubon Society. Inc. is honored to be a 'eet o ar e-vironment.11 a,4 eeenwia ir*erstes, we wish to e 11 yme a**eeton
part of this p2blic environmental analysis process. to some areas wher. Taastle-s -ave arisen.

Sassafraa Audubon has teen extremely interested, for sone time
now. in the national debefe concerning nuclear fission power and. more " 1It' ''''"*"I* ""* " I*II'"*'
recently, in the proposed Marble Hill Naelear Generating Station at
Madison. Indiana. Kopefally our comments will be benefittal to the Sanafm Awfu'e9 focuses its eem**e's 69 C$aet er %e 5ami #3r
1uelear Reg'alatory staff and other eencerned citizens in eval 2atir.g this 'b' '*ii "* **d Ih*# *" 9* Al'ema'ives, and Chapter 10, evaluation of the
proposed activity. Procosed Action.

*a FC s'aff.19 Chuc*ar A. eenfires its a*alysis * 3 the ""! sa4,,
* '# '**'I"**""* hl"h "III ''*"T4*II7'* *""*

ne 2M O wd earsel'y feili'y, me"1mnatn** * tarergy Cormitteeoh r ._, raceira 1Q22 W femm. .

g
g,

s, q m, - i s t *^* * real eaad for this a111tional etee'rical reaerstig sta*to . ra?* ien 9.1.1

1 *> a.a. 4 sex 255-A S* ** A r* " * P""2 $* * * r* 'i a" " m * * "O '*"t e- * ** " * *4 va-
/: to " " * * " * ' af ***"7 ""*d W ' N di f f"*" '-** a" - !""f"'**"-
C Mt sio.13 ton. Imara 4740:t'-
y @$ %

is surr-ised tha* the s'aff dit ro f 2r+%r aanlysis for no e-*tra service

| a=es. Sirce t% ea' ire marvice arwa has to be eeve 'n ;amicely 1 tre[
t elee'rical e*ergy. we believe the entire seratea area skeuli be s*uited asp
$ a w% ole.

-h
,

*assafras has worket ne ad!itio-al 1-forma ten to demenst a'e hew *%#

\ / to*al sarvi o am f;ac*ises presently. "stle 1. a wt how t5. eletrical -r-ryy

9 froa **:e prarosed Martle Hill fa:ility will tw u*ed in the f2* :-a. Tame 1N
s

is deriva4 **y co=hining tyather tte t'r74 elec*rical ener y p-~12e94 Fv toth
PSI a vi NIPCO for a *otal of 02<3 G.'h. From So-o. it is q:ite easy 'o
calculate the em51nad cors u=ption for each sec*er sad t % see*4*'s ea-ae**-
are of the *et al **arry prod ;eed.

Tsble 2 prev 11as irforma* ton en wha ~e t% produ?ai alectrical e-arry
from Farble Mill is to ba usai. '.e arm only able to icteetify where 1922 W.
mt of a *e* al caracity of 2265. will ** sad, since 338 W pra*aetly re-
=ains uneo-riit t a4. Sassafras A nduben is co-fi **m' la its cal 21stiaas einee
' he s'aff has st a* ad is *ae* tosi R.2.1 "i' i s a*ca-an* '5 * ear 5 saa* e Msgq - used rewh17 'Sa game frae' inn af t* = t* 111*y ei c.1 */ L J snd ) esea-t * sis-
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to te * he ease in *he fu*cre." We thus observe that the int 2strial see'er
shm14 'ise ape-exima'ely 46.H of all 'he eergy produced by Marble Fili. into the Final Enviro riental Statement. ;he 19''5 fic:res have been reinsed

the cevunercial sector shmid ase 13.$T. the donestie sector 24.54. the co- and shmid enable the staff to build up its " limited data".

ops 10.11. ard other 5.W. Sas**fras fiMs it interestig to e-ete that been Ps: ard s'Ps00 ter-
mirated promotional sivartisinr in Octoher 1973 and teean to provide its

!iew that Sassafras knews approximately where the eaercy is *o be used. C'2st*'ers wi*h conservation aM eeergy efficiency infetation. October 1973

we expect to be positively assired that each sec+er does in fact req 21re the also beean the period of time when the eerstoption of electricity. in thea

e=ergy. In Section 8.2. Power Reg ttrement, current consu ption patterns ar, PSI ami N!PfC0 service areas. (was) less than *he forecasted coriruwption by
an a wrage of M (PSI) amt 3.14 (E'OP. Tme the Arab cil Wargo hadpreseeted aM both the applica9t aM the staff ferocast f at 2re eewer req 11r,.
enc % 'o io with the dras*1e decrease in demand. Nt the " direct mail andmen * s.

We believe !.etion 8.2.2. Applicant's Forecast of Pewar Reg 11ramees, mass =edia adwr*ister" me have *sd saae positive effect in 1mering eae.-
sumae de= sed. !=* , ' ho s' af f pns--'s - a aaalygts 'o -elain 9e rea sonsis crossly inadequa*e in foreens+1eg future energy needs. T6.* a pe11eae ,
* i*f ' " * ***'' 1" d* w d. v. es* *'e 9e s'aff parform follow-

P?!.1efends the co :structim of Farble Fill because "of its convictio,"
population aM indus+ rial Nsiness will con *.ime 'o trow. Pit PSI ensents up s* dies * o diser *he masons 'whi,d the deeresse ami the effect atil1*y

no demographie da's. ro eco-ente ferocast to subs'aela'e its "coavie* ion." eeservation ainr'is1M has had on loweriN de=aM.
The lack of analytical effort is also apparent in sec* ton 8.2.la.hPSI feeis to s;pply meh more information in this area hefore we can necept

their "coavie* ion" and tteir St.R tillion inves*mee. "ha-ee in Otility Pa*e Str net ire. The s'aff states thir own statistics de
"'' **'r t he ve y imoortant q1*e ion: "at what point will the costs ef...

Sassafras krows, frm r*v1 wing PS!'s Deriremeest Repor+, 9.at, elect ricity ca2se *be ee-s,wr t o sig-ifica-tly decrease his deen +1** Weis predie'i*g a ?( annal traw*h in energy dema d. Ve io coe accepPS
**It*'' "*D "0P' **"" 18 P'111r.1 in this area. A mayr effort sam!f bethis as an seenre's projoc'ioe. especially since the release er a new Feieral advanced in *he twtustrial sector. This sectar -a eers eas 86P.M ?f allPower C< mission Task Fore. Stady. The sudy. Elae'riei*y > mand: Profeet

IMerende-ee a-1 *h Clean Air Act, evimates that demsM for el*P rieal 9e elec'=ical eers:y pro +2ced 5 7 P"I a~i LF?"C a*d will coasme J.:6.6 4 ef
all the energy proOced at Farble still. ao need to knew how this sector sadenergy will % ?M less than wha' the stilities have t radie* M . The findiMs

indica *e the nation can do withm* nuclear power. 'a'e direet the s'af**s the other sectors will respo-w! in the face of ewr 1rerassir.g electricity costs.

a*teation to this st'sdy and reeemmerd it be unwi to re-fig re PSI's energy
Sanafr== Sas a fw ves-uns on **ction 9.3 Power ;upply. Ref. -aeed projae+ ions.

ri-r *o Table 8.t6. we w7:M like 9 know hw *** s'aff 4-rind 'he initialSection 8.2.) con +ains the staff's pro ke* ion of power requi-~ments.
The s+aff places " considerable weight". in caIculatiM its ewn forecast. II D" 'I N E I' "'M'*n'* of Few* h in peak requinwn's" t )

*"" '" I' I *1 S* * f f I"''"ti * **PUI i"*7
* "a e he*ea" fS *his

on an 'J.S. Federal Irergy At inistration (r:A) forecast treseved in tha initial fiOn f 3765. hssafras discover +1 *he 1977 peak demaa1 ft pre
-

"?ro %e* Independence Reecr**. a repor+, concitaded by s'aff. to N "*he est * * *N * I''*** 'I"*"" ' ID" 'I M F l*emprehensive enerem analysis ut undert aken." It is eeremely diffletit D ""*I"' * t "" " *" "*d * N "'' Of M** h I' M * kfor Sassafras to aiept this F2A forecast espeially since it is wall knwn ""'*"'n s'iq e ib'uvee yean ins **ad of their pnebaly aa-na 5e
that the FIA has ben and is now a gover-seental agency promoting melear $*
power. In fae'. the FEA atteme'ed to establish an Office of Nelear Affairs ', # '*n. 5N Fs.59 in 1

5. the differen Yv.an +6e staff's ceak demani*

att wta' we calcula*ed, f*e .% W. is 172.66 % his
(07A1. with a Ndge* of *1 millier, a s'aff of 21. aM headed by Paal Cragm-

. .

is a drama'te retettar from w*st P3! fore ns's as t'. p.ek demand in 1905.a

mis, a fomer director of the helear Projects and Sapply 3reup at the Poto-
7 *'* "' ****I N # 5 8' 'C '" * D'#*M * diff''''''

[r*om w"ha* we han este 1a+oi uniq 5 5. (o -e'eo-mend * % staff to e%eumee glectrie Power Compa y.
.

f assafras mst recoenise the T~.A's fo-eengt for wha *. it is a stroef y
biasad report in swoor* of aucles power develoamea*. The inf ama* ton een- .ew9 firtres in Table 8.16 and to deter 91 e hw this errer will affect*'" * * " ' '
ers ed a+i the cone 12 sines darivei fr<we this rene * a-d carried nyer *o +his

Darf' >viremedal $*a* emee are **-is vece=c*atte t e !assa*-as. 'd -+e m- p g ,9 93 o,. d. Al' im N driq W W ee W * m @
-e-4 'ha staff to coastiar o* her a-ar*y projavion **a41** . oaas 'r:17 in- , % ,. pp ,, at es ' hat *eaar-~ co-gerva* teg effie1.vy *.cnagas , ses*1';-,

depewfent. free frem gover-ental influe-ee. *1o, cf o* har f uels a-d fadlaad prietN wml1 not suffice *o m eta t%
emer.y demands of t5* i Ms. Sassafras wml1 like to know how short we

,he s+aff, in f action 9.2.41. admit s * hat over*y tenserva' tw raa sures.

wiM fall in maetiq tM 19PPs dema,nds ty asing the above m*9tio' ed st a-* ace had sitrifican* ef fee * n in **a PS! and EfS00 servies ares =. Frem t N ,g,, w e ,,%,gg .g ,., p ,g ggg g,7
period of Cc+ohar 1973 *o March 1975. e-erty corsume ton was less tSan what ...g., u p , mig ,,3 337, ,,3gtg,,,7 ,,n g g ,, ,, r,c g ,, , g,,,,g n,
P3! and 4!PECO arp.c*ed, eff 6.2( for PSI and 3.!t for EP!00. *he staff. ,ind eaerey sys**m. solar %= ting a* ero119 wind power Sr localized.

* hen in affect, dis-isses *his priod of decreas. ere ,y de-a-d as r*pm-
seatieg "11mi'M data". Sassafras recammends * hat 19'5 fig ares N incorpers e4 .]g[[ **Q ,

" * * * # *

emld dras*1es!1y deeraare eaerey da-ands, while =ata*atair? 'he same s*and.
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Table 1
Pereentage ami To'al En*rty Conmed by Sector

frm PSI and 5IPSCO

ard of livi M . *his system depe do upon three baste technotories the Total bergy Produe d by PSI ami RIPSCO in 1974: 22423 m
external cow 2stion emine. the thermal bat +eey. and the heat pump. The
.ES replaces the usual farance. water heater, air com11tiorer. ani electri- I M2strial Sector b8.736 10926.258 C'%* .

etty free a power plant. It can provide the needed energy to acecmnlish Coronercial Sector 13.915 3tts.a73 Ge%
the same work as an all. electric home with only 7M of the cost and 10( Domestie Sector 23.318 5226.073 GWh
of the fuel. Co-op Sector 8.5*( 1926.42S L%

Sassafras believes the staff shoali concentrate meh more effort Other 5.be( 1228.748 G'.%

into investigatig the real possibilities. potential of the decent ralised
enerfy system. of solar heatig ami cooling. of wini power, and the in-
eressig block rate structure. *de believe all t he alternative energy
stratet es shmid be studied individually and collectively to see if they Table 2i

wou11 meet the enerry demands of the 1980's. Percentage ami Total Enerty by Sector to be Received
fras PSI and N:PSCO

*he staff provides. in Table 9.1. ermparable economie costs for
coal-fired plants and nuclear plants. The table shows the eraelesr alter. PSI is to receive 1470 W. Consumption by sector in s
rative as t%o best cheiee at the three different levels of capacity facto *.
We umld like to direct the staff's attention t o the Electrical Joeld's Industrial sector 36.24 532.14 W
1974 bushar survey. The 19th Electrical Wor 11 sarvey. The Steam 3*ation Cmemoreial Sector 18.M 27h.89 W
Cos? Survey. which enpeare<t in tha *:ovamNr 15. 1975 issue of Slectrieal twes'te teetor 26.74 392.49 W
'doeld. Smites'es that melear power plants do mt prea ace the e%apest Co-op 3ector 13.24 19d*.016 W

electrieel power. In fae'. Electrical '4er14 pe euclear nex' to Inst. Cthar 5 24 76.w. W
bet slietly ahea1 of oil. The rirvey fami +M enal plants prert2ce the
cheepast electrieel power, at acproximately 14 mill per ki1=att her. MI'?CO is to receive 452 W. Consumption by sector ise

belone is third at abmt 18 mills per kilowatt heir. Sassafras espects
the s'aff to f'artNr inwstigate the Electrical 'doeli surwy and include I M istrial Sector 72( 325.4 W
its find 1Ms in the Final Statement. Csesoretal Sector 54 22.60 W

Domestic Sector 1 78 76.84 W
Turnig now to Chap'er 10, we wm14 first like t o knew where the Cther 66 27.12 W

staff receiv=4 its economic data to const ruet Table 10 3. If this da*a
was ob*ained from PSI. we hiely question its relidity. As we discovered Combining PSI ami MIPSCO. Consumption by sector tsa
in the Inviro-a mtal P. apert. PSI completed on February 1:. 1973. a stady
entitle 1 Welear v. Fossil Unit Study. This study shows nuclear power I M2strial Secter %.64 857 58 W
plants ecsting $f 40 per kilowatt hour. or a total cest for 5.arble Hill of Co'amercial Sector 15.54 297.49 W
$1.2 billion (1973 dollars). the costruction costs have drastically risen Domestie Sector 24.44 se69 33 *
in the last few years to aperoximately $t135 per kilevstt he r. ce new a Co-ep Sector 10.16 198+.04 W

mir:imm construction cost of $1.5 billion (1975 dol!=rs). A numwr of Other 5.64 10L56 W
ecclems also exist w%n ruelear feel costs are ficared. T h ; rice ?f
9?anium has tripled in the past year from $8 par peand '.o $3 The guelear
Ischaate Corn of Menlo Park. Ca. projec's additie-a! increases to $38 pa=
pm-d in tops snd 3% in 1995. A possible rea*en bahind the ever-i*eressing
eett of metair Sel is that nraniwu is beco=ing a ses-ee resmeee. 4. N-
11+ve the ureer's191ttes that now exist in the n-seiua market smi 'he ener-
mas increaus in the eoestr tetten cest shm11 be fur *her acalyzed ard 41s~
eussed, in t's entir**y. in +5e Fiasl S'a'erent .

fa=safras is surrrised to see that a decors =1ssioniae ees' hs been
tactu44 in *ela 10.1 In Seetien 10.2.4. Neominsteciae, the staff s'a'es
"-o sreaffte risq for deermutisstoriq ef w.arble Hill Uni's 1 ead 2 has
N on develocai." W- e- int ^rasteri to lee-n hme the s'aff was able 'o cal-
ents'e a spee*f*e fie ra fo- ieeeemissioairt "artle I111 w%a no specifiea

el- a m .xi,+ s. 'e s-. agar to find ea' how such s env Ws' ion was made.
Ts ts t $m eenetui.. % * *rs, ', Pa * ' e r m n's 'o the r +s f t Inv. or.-a

. 1 !*a'a-ant en t % preposod Var *1e "ill hel*se C*-*ri' int Station.
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Tane sville ,6I". 47136i May 16j 197 dries of kelaar Reactor Regalation
@ (g 'f W *e 2,,

. Evelaar Begulatory Cosaission ~ * ;-y 4 16, 1976e.

cifion of Euolear Beactor Begulation Y -

Washington, D.C. 20555 y #. 9.'Ref. 6.2.1: ter capita electrie erar:7 consumption for Indiana is veu above those ini

5Ce other state. in the mis.est. Total energy use declined for th. second year in the U.S. A.*

3entlemen # 1a 1975, therefore it is reasonable to assume that energy use growth will slow down in,

) Indiana.v
After studing the Draft Environmental Statement for the proposed 2arble Bill4Moslear Generating station, the following cos.ents are submitted for your 10. 8.2.2. Aepucant's forcast of power requirements are not realistie in view of future
consideration and incorporation into the official 29oord. energy efficient appliances and buildings, that will require only about onehalf the

power that present ones do. Higher coats will aise cause less enet g use.
1. Bef. p. ii. item 5 All local governmental agencies within the 50 mile

radius of this facility should have been given tus opportunity to ocument strs00 should baild power generating facilities la it's own area irstead of buyir4em6 the DSS. In view of the possible impact this proposed plant any have on interest in a Ps! plant hundreds of miles frise where the power is to be used. It is very
the citizens and envizTonent in the entire area, ooasents from these officials inefficient to transport power loads over long distances thet will be required la this casmsaould be sandatory end entered into the official record. Since the water It to also generauy agreed that large power plants are less efficient than small ones,and.. sapp population of about ore ion mople is tal:en from tbs Caio in this case with two large atcmie reactors operating, an accident in either would likely? tRive en from this proposed act, it does'not seem at all unreason- cause both to be shut down. It would be such better to have videly dispersed power plants

u.able or these people tobs involted this issue. of smaller size and closer to where the power is to be used. Any savings immtised ta the
construction coats of this proposed atomic plant veld be tenry wise and pound feelish'.2. Bef. 3 3: Flow di as shows radwaste solads to off site disposal. fLis This is a classie esample of " bigger is not necessarily better*.may not be realist o in view of the recent problems at stonio waste

dis *osal sites. Seieral sites have been alcaed due to offsite redicactive 11. Ref. 6.2.3.2: Feak load forcast is not realistic, if anningful conservattaa measurescon tion and a heavy tag was impsed on all wastes disposed oi in
another. which in all likelybood will cause it to close. Cost of waste are considered, along with peakload or time of day prising.
disposal will increase dramatically in the future and should to considered 12. Ref. 8.2.hs Conservation of electrie energy win be a fact of life when it becense more
a major factor in atocio power plant plM nf. profitable to conserve than to waste. PSI policy has been to encourage waste. This smat stop

3. Bef. 3 73 It woulS seen auch more desirable to eliminu: the need.for 13. Bef. 8.2.k.2: Frmotional advertisement and conservation information services could bethe costly and environmentally degradi pro sed 765-k7 power transmission far better uttised to encourage energy conservation. ne cocpacy has net gone =t of it'sline butiding electrio generaMug noil ties near where the power is
neede . inoe tbeze is also a loss of power in the trans ort through these way to make known to their customers that conservation information is availanie.

near a po b o where be p r is to be use . Ik. Ref. 6.2.k.3: A change in utility rate structure is a must if *here is to be meaningm1
energy conservation. Applicant has orposed all efforts to change declining block rates,

4. Bef. 4 3.1.2,(1) Use of barbicides abould not be allowed on an of F**k lead * time of day. pricing or any other measures that would encourage conservatien.
proposed power line rights-of-ways. Ap 11oant has for are use re y
ennzensentally degrading herbicides has dia=1 seed complaints. 15. Ref. 8.hs It is en" . raging to see that conclusions are that FSI and EIPSCO's customers

will not be enconvenienced if the Farble Hiu atomic power plant does ret go en line by
5. Ref. 4 5.2, (3): It is very touching that recommenuations are made that 1982. This being the case, a construetton permit should not be issued rending the results

no herbicides he used within the drainage basin of the Muscatatuck Jiational of an area wide study now mier way on the irrect of the combined proposed power plants
wildlife Befuge in the clearing and maint=N nt the transmission corridore. in the no River valley,
B is this azwa given tbs benefit of the doubt with regard to berhicides,

the ople, domestio animals and wildlife elsewbere are allowed to be 16. Ref. 9.1 & Table 9.ls Econeic justification for an atomie power plant ra*mer that e
subject to this harsh obenicale abose long tera effects are yet to be known? coal plant is not realistic in view of the uncertainties with regard to cost of future

uranium fuel, vaste disposal and plant decornissioning.
6. Bef. 5.4.1: Aadiological ispect on aan is one of the most controversial

issues in the operation of atosio power plants. fts constant low level There is r.e shortage of fuel in this area to power electric generating plants. In fact
radiation is bound to have an ill effect on the topulation,and the very if atomic power plants are built, it will serimsly disrupt the coal producing indastry
zwal possibility of high level radiation sakes the construction and operation and cause unemployment and hardship on coal miners amt their fanilles. this is e social
of atosio power plants highly questioaable, especially in a beavily populated cost that has not been considered, but it is a very real one that should be studied very
area such as this, within 50 miles ef the Proposed plant, carefully when corataarirtg an aseie power plant ve. a coal power plant in a coal rich

7. Ref. 7.2: Recent accidents and questione relative to thesspostulated accidents and not sufficient
occurrences at atomic power plants make these assumptions highly questionable. Py conclusions are that there is A fustification for this proposed facility and the

" * **8 Ref. 7.2s Since this area, because of it's geographic position with relation to atomic
power plants, vaste disposal sites, atomic fuel enrichment plants and atmic rewa@t! er Respectfal ttr - , ,a
facilities, has as much or more radie active material transported tarough as argr o

area in the country, I feel that the consequences of postulated accidents is grossly - V. W.i des, Cittaenander estimated. Rt. , Box 296
i lanesville, Indiana L7136
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SERVICE
A ril 14,*876 i Pare. 2 In the second paragraph the electrteal po.er espacityINDIANA P

of the station is stated incorrectly as 2360 !ste. It

James Coughhn . Docket Ncabers: 5'R50-546 shonid be 2260 MWe not per Em 3.2.3.
STW50-547v r e-e -

'*'*' i 3.4 The draf t environmental statement uses the following values
', 2-4 2.3.1 for the average river flow of the Ohio River past the sites.p

Barold R. Denton, Direstor G, 5-1 5.2.1 e. 110,000 CPS in Suneary and Conclusiens.
Division of Site Safety & C, Section 3.d.
Environmental Analysis k % b. 100,000 CPS in Subsection 2.3.1, Line 4

h c. 112,000 CPS in Subsection 5.2.1, Line 7.Of fice of Nuclear Rea'. tor Regulation F Although these values are fairly close. PSI, 9]U.S. Nuclear Regulat,ry Commission
suggests that a uniform value be used for -Washington, D.C. N555 -

consistency. The ER Section 2.2.3.1.1 gives
the value of 212,000 CPS. ;Subj ect Connents On Draft Environmental Statement /,

Marble Hill Nucleat Cenerating Station Units 1 and 2 j% 4
111 Pare. 7d PSI objects to the requirement that prior approval be J

Dear Mr. Denton: obtained for activities that may result in a significant
adverse environnestal impact. Deletion of this para-

Publie Service of Indiana has reviewed the Draft Environmental Inpact graph is requested.
Statement issued in con? unction with the applicatin of the Marble
Bill Cenerating Station. Detailed c e nts are inefuded in Enclosure 1. 111 Para. 7e PSI objects to the requirement that a plan of action be

submitted to eliminate or significantly reduce harmful .,

effects or damage. Elimination or significant reduction !

Sincerely yours, should be required only where a benefit / cost analysis i
i

{ justifies the change.;
'

, 'W ' }^ 111 Para. 7f The referenced section 2.8 should be section 2.7 and
James Coughlin.. section 6.1.5.1 should be accluded anons the sections
Vice President-Nuclear referenced.

111 Para. 73 & h PSI will provide the informatica requested by these
DLO/ des paragraphs under p-otest, based on the fact that NRC i

jurisdiction over transnisalon lines currently is [
subject to a petition for rule making.

~i' 1-1 1.1 letters of intent for the remaining 15% evnership of
Parble Hill have recently been signed with interested
utilities. PSI requests that the second and third [

sentence of the first paragraph be revised to read-
1" PSI will retain 65% of the capacity of this station.

,

|
' The remaining 35% of the capacity la coenitted to

comership by Northern Indiana Public Service Company
(NIPSCO) (201). East Kentucky Power Cooperatives. Inc.

bbm (82), ard Wabash Yelley Power Association (7%)."s
_1

n

1000 East Main Street. Plainfield,indeana d6168 317 % 11
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Pagl S 'e t i on Commeet P+ev S+ction Connent

1-2 1.2 The date for issuance of the Limited Werk Authorization 2-5 2.4.1.2 At the Marble E111 glacial deposits everlie the sedimentary
conflicts with the date identified in the Environmental bed rock of Silurian and ordovietan (not Siluvian, age
Report (Table 4.1-2). According to FSI's schedule, doloattes, limestenes, and shales, as discussed in FR
receipt of the LWA is scheduled for July 1976. Sect 1&n 2.4.2.2.2.

2-1 2.1 In the first paragraph, the sentence relaties to the 2-9 2.5.2 In the second paragraph last sentence, the statement that
statiou locatien should be revised to ret: "This sesition the station will draw water needed for construction and
is within Section 19 and Section 20. Township 2 North, potable uses from the same alluvial-glaciofluvial aquifer
and portions of Section 18 and 17". as the runicipal supplies and other users in the region is

foaccurate (See FSAA Section 2.4.13.1.1). The last sett ence
2-1 2.1 In the second paragraph, the last santence should be may be reworded as follows: "The station will draw water

clarified as folio es "No public roads or public railroads needed for construettoe and potable uses frem the came
will traverse. .". alluvial-glactofluvial derceits at the rate of steut 1.3

3CTS (0.04 m /sec.). The ground water flow systes at the
2-1 2.2.1 The second sentence of the first paragraph implies that the Marble Elli Site, however is hydraulically separated from

indicated ameunts of land are in agricultural prod action. the alluvial-glaciofluvial deposits used for the municipal
f.as sentence should be revised to read as follows: "In and industrial supplies. The alluvial-glaciofluvial dero-
1969, the three Indiana counties had 602 to 682 ef the land af ts are charged by the Ohio River. Therefere, the effect
in farmised while 75 to 912 of the land to the three of onsite walls on ether users is negligible."
Kentucky counties was farmland (ER. Tables 2.2-5 and 2.2-6)".

2-13 2.6.2 In the fif th paragraph, reference to the Figures 2.6 and
2-1 2.2.1 The last sentence of the third paragraph should read as 2.7 is incorrect and reference to the 200* 1evel eheuld be

follows: "The location of the dairy cews and goats within changed to 199' level in accordance with the ER. FS1
this,sene is presented in Table 2.2-21a and Ffgure 2.2-8 requests that the second sertence of this pcragraph be re-
of the EE". vised as follows: " Figures 2.5 and 2.7 indicate the cesite

wind roses for the 33-f oot and 199-foot levels, respectively
2-4 2.3.1 In the first paragraph, the water users are given at 210 Mad, for the period of January through December, 1974 Figure

63 Mgd and 3800 Mgd, which totals 4C73 w d and not the 2.6 indicates the 33-foot level ..".a
4090 Mad given by the staf f.

2-15 - Figures 2.5 To be consistant with the terminology used in the IES text.
2-4 2.3.1 This paragraph states that 4.600 Med is 352 of the 2-17 ttrough 2.7 PSI requests that the captions en these three figures be

" Minimum Daily Lew Flow". This implies that the Pinimum revised as follows: Figure 2.5 ".. 33-foot level, onsite
Daily Lev Flow is approximately 13.140 Pgd. In the FR Tcwer fl." Tigure 2.6 ".. 33-f oot level, satellite tewer
(Page 2.5-7), the seven day 10 year Law Flev is 14.200 along river." Figure 2.7 ".. . January - recember 1974
CFS (9,200 Pgd), the thirty day. 10 yetr low Flow is 199-foot level ..".
14,600 CTS (9.450 Mad), and the reco Jed minimum flew is
2.100 CFS (1.360 Mgd). Also the DES Section 5.2.1 2-18 2.6.4 In the first paragraph referecca to the 200-foot tower
states that the "minimas regulated low flew" is 10.500 should be changed te the 199-foet tower. Also, the 432
CFS (6.800 Mad). PSI requests clarification en the value for data recovery represents the three-way joint
value used by the staff for "Minitus Daily Lcw Flow". frequency distributien. Based on joint f requency data

recovery of $32, the overall data recovery for individual
2-5 Table 2.1 The average daily use and maximum daily use columns under paraserers monitored was greater than 902 for the

metero2ct cal program. (Feference PSAR Sectica 2.3.3.2).iMadison are incorrect due to a typing error in the EP. The
figure should read as follows: Therefore, the last paragraph in Section 2.6.4 should

be deleted.
Average Paximum

Daily Use Estly rse 2-24 2.7.1.2 Under the Section Prerected Species PSI requests that
(w d) (upd) a reference te provided to suppert the statement thate

" Indiana bate have been recorded frequently in Jeffersca
Madison 2.50 3.70 county and other counties in southeastern Indians."
Inst Well Field 1.10 1.80
West Well Field 1.40 1.90 2-25 2.7.2.2 In the first paragraph under P*vecriannroe, the first

* * sentence should be revised to reflect the Supplemert 1Madison State Hospital

* Madison State Hospital does not use the Ka,11 eon
municipal water supply.
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psges of the ER. FSI suggests the fo12cving wording: 2-36 2.7.2.2 In the second paragraph of the section Correercial and
"The applicant identifies 269 species of Phytcplankton Sport Fisheries, FSI suggests that more appropriate

(EE, Table 2.7-29) from March 1974 through February 1975, wording would be thac *Fport Fishieg is the main
including many . .". fishery en both the Ohio Rive * and scue,of the streams

te be crossed by the transmission lines." Otherwise,
2-28 2.7.2.2 In the first paragraph cf the Section 7eeplankton, the the staf f should provide a reference to support the

referenceC tables of the EK abould be as follows: "ER, statement that sport fishing is done op (ajd) the streams
,

Table 2.7-30 throuth 2.7-42". (revision underlined) crossed by the tranatission lines.

2-28 2.7.2.2 In the section under Perf rhyten, FSI requests that the 2-36 2.7.3 The first sentence of the fourth paragraph implies that
wording be revised to delete the impItcation that the most of the forested land in southeastern Indiana is
use of artificial substrates was an inadequate method. suited for counercial use. FSI regaests this sentence

As werded, the paragraph indicates a preference by the be revised to read "Most of the commercial forested land
staff for natural substrates insofar as acre "repres- in southeastern Indiana is an cak-hic.kory type,...".

entative" data is obtained and a disproportionate fraction
cf diatoes "always" appears on artif telal substrates. 2-36 2.7.3 In the fif th paragraph the statement that "All of the
The National Environmental Studies Project (NESP) report. protected species...may also occur along the transmission
sponsored by the Atente Ineestrial Forum, concluded that routes." is unsupported by reference. PSI suggests that

artificial substrates have several disadvantages. the wording be revised to "It has been assumed. that all
Specifically the substrates "cannot be collected, taken of the protected. ..".

to the laboratcry, and held very long without disruption
or alteration of the commun2ty structure" Similiarly, 2-7* 2.8.2 In the last sentence, " quadrants * is misspelled.
ffeld measurerents of natural substrates are difficult
with respect to defining a representative area and 2-38 2.8.2.1 The 1970 population of the three small towns of Ranever,
measurement technique for varying natural surfaces, and Milton, and Bedford, is given in Table 2.2-1 as 780,
are hindered by being done under field conditions using 3018, t.J 756, respectively. This total (4554) is about
field equipment. Such techniques are primarily qua71tative one-fourth (not one-third) of the total pepulation of

in nature. According to the NESP, artificial substrates 18,609 within the ten mile radiva as shown in the ER Figure
" provide the best swans of chtainics quantitative samples 2.2-2.

of periphyton" because they are "a readily duplicated
means of collecting periphyton under a wide range of 2-38 2.8.2.1 In the third paragraph, the staf f states that two-thirda et
ouvirennental cenditions." the area residences are occupant-owned. The staff's reference

however (Reference 51) indicates that three-fourths are occu-
Although admittedly not necessarily representative cf pant-owned.
natural substrates, the artificial substrates were
considered superior in that the analyses could be done 2-41 2.8.3.1 In the first paragraph, the unqualified use of 1974 figures
under laboratory conditions, and the more standardized to indicate that the artsndat.ce at Clif ty Falls State Park

collection and measurerent technique would provide data declined (down 362 from 1973 to 108,756) is misleading
more suited to comparative evaluation sith data obtained because that year the park had a shortened season. Park
at a later tima and under presetably different environ- attendance in 1975 was 214,400.

mental conditions, i.e. post-operational.
2-42 2.9.2 In the last sentence of the first paragraph, the f act that

Also the periphyton concentrations given in the DES have several of the archaeological sites are recorded as being very
been transpcsed incorrectly from the FR (Reference ER early in the archaeological sequence of Eastern North America
Table 2.7-50 in which concer.trations are given in the may not be significant since the age of archaeological sites

3 2units "I 10 /10cm "). The fourth sentence of this para- is not etways related to their value,

graph should read as fo11cws: 6 ... ranged from 544.'
"

6x 10 in April to 4351.44 x 10 in August. . " . 2-43 Table 2.18 Provide a footnote identiCing the meanina of the column
entries under " Source."

2-35 Table 2.16 In the heading of the second column, change "ks" to "ks".
3-1 3.1 Item (6) should be revised to the following: "Two

banks of 25 cell mechanical-draft cooling towers".

A-59

_ _ . _



g s+ctten Comment M S+etten Con: ment

3-1 3.1 In the second paragraph, the statesect that Figure 3.2 3-19 3.5.3 Stace a specific wet aclid waste drunsales sys en has
"may net accurately represent the overall appearance of not yet been finalised. PSI suggests the following
the station when ceepleted" is unsupported. FSI requests rewording of the second sentence of the second paragraphs
that this phrase be deleted. "These wastes will be ecubined with a solidificattom

agent such as cement and vernice11te to form e solid
3-4 3.3 Item I sf the second paragraph should be revised to matrix within the solidification container".

reas as stated in the ER. Fare 3.3-1. It should read
"The amount of coo 11cs tower blowdown necessary to prevent 3-20 3.6.1 The fraction of dissolved solids lost as drift should be
the total dissolved solids (T J) content in the circulating 3 21 rewritten in terms of the blowdown instead of total cir-
water system frem increasing to the level where the Tr5 culating water supply to conform with the other dis-
level and the blowdown is in excess of that permitted by the cussion. In this case, the amount lost is 0.85T (.53
state of Indiana Water Quality Standards." cfs/62cis) and not 0.022.

3-6 3.3.3 The third sentence .heuld be revised to read: "Each ugL1 3-21 3.6.1.2 Wastes arise from the necessity of periodically regeneratingt

will have two full capacity pusps..." (not recharging) the ton exchangers. Recharging implies

3- 7 3.4.2 The 400' intake f * as should be changed to 410' as per
ER page 3.4-3. ..so the staff's conclusion that th* 3-21 3.6.1.2 The staf f states that F51 " expects that daily regeneraticawater elevation will exceed 420' MSL about 15 weeks per of the beds will be necessary". Although the bede have
year cannot be ascertained from FR Tigure 2.5-5. been desttned for daily regeneration normal regeneration
PSI requesta that this statement be deleted or supported is cocaiderably less frequent. Daily regeneration is
by other suitatie reference. needed c.tly during periods of maximum make-up demande,

e.g. s tartup. Operatirg experience at other nuclear
3-12 3.5 In the f ourth paragra;h, FSI requests that reference be made generating stations has indicated that during normal

to ER Supplement 2 follewing the second sentence. operation. the dominera11ters are regenerated once
approximately every ten days. The expected volume of

3-13 Table 3.3 The value for dilution flow should be revised to 2.555 spa, desineralizer discharge is therefore appreximately one-
as per ER. Page 3A-8. tenth the design volume.

3-13 Table 3.5 In the section describing todine partition factors (gas / 3-21 3.6.1.2 In the last sentence of this paragraph the frequency
liquid), the values for the main cotidenser air ejector and total quantity of the demineraliser discharge cited
should be listed as follows: as high are design frequency. not normal frequency,

and the masimum quantity discharged net the normal
0.15 (volatile lodine)b g ,,,gggy,
0 (non-volatile iodine)b

3-21 3.6.1.3 The auxiliary boilers will be tievn down only when they
and the following footr.ote added: have been in eparatien. FS! suggests that the first

sentence be reworJed as follews: "The auxiliary boilers
b The fraction of todine in volatile fem is will normally be bleva down duAng operatten for one toassumed to be 0.05. two hours...". (revisten underlined)

3-19 3.5.2.6 In the first sentence. off-gas from the main condensor 3-22 Table 3.6
vacuum pump exhausts par (not will) contain radioactiv* Cnder " Sulfuric Acid" the quant {ty used for dominera11rerregeneration should be 4.4 X 10 lbs. per year, per ERgases resulting from primary to seccedary system leakage. page 3.6-5. Also, under sodium hypochlorite the units for

service water system and essential water system blocide
3-19 3.5.3 The first paragraph implies that the solid waste system should be in as11 ens per year instead of lbs. perconsists only ef processing " dry solid waste". It is year, per ER page 3.6-2. Also, a reference fer the

suggested that the last sentence of this paragrarh te pounds per year of sodium hypochterite used for savage
revised to read "The solid was a system will consist of dietc.fection should be provided.
a vaste drumming sub-system for dry so11d wastes and a
separate system for vet solid sastes." 3-23 3.6.2 In the second and fourth paragraphs of this section,

the unchlorinated blewdown from one unit will not ot!ute
the chlorinated blowdown from the other, but because of
the chlertne demand in the unchlorinated blewdown, will
disstrate the residual chlorine.

A-60

._ _



-_

0206760003.,
STATE - INDIANA . C3 EE M - Z. 7

-r_ . . -- s . *I*1'- Season comment f
If INDIAN APOLIS. 46204

,
,

3-23 3.6.2 In the last sentence of the second paragraph. "erpect"
'' , . . . -should be changed to " expected . DEPARTMENT OF NATURAL RESOURCES

JOSEPH D. CtOUD
~

3-24 3.6.2 PSI requests that the first sentence of the fourth DIRECTOR
paragraph be revised to reflect the scheduled start-up
dates. It is requested that this sentence be revised
to read: "...in eperation for two years before..."

3-25 3.7 In the second paragraph the staff indicates the tap February 4. 1976
line will be underground. This statement is incorrect.
The 138 KV construction power transmission line will
be overhead single pole construction. The 12 KV * g . .[

,}. . @! ] ]' L,} ]construction distributies will be underground for Mr. David L. Odor. Ph. D. b D |J1- t ht |g '" dO'the most part. Supervisor-Engineer Environmental A -

Public Service Indiana c - ..
c. ! ' ' ~ -. '!3-25 3.7.1 through with respect to the distances shown between the trs=s- 1000 E. Nin Street ' -

-3.7.3 mission corridors and the various peints of interest. Plainfield. Indiana 46168 - " ~~

'

it should be indicated that these distances are only
approximate, as stated in the first sentence of
Section 4.3.1.2. In that Section it states that the Dear Mr. Odor-location of the proposed lines are known only within
about one mile.

tar office has reviewed the brief analysis of the historic buildings on the
4-1 4.1.1 In the 7th paragraph, the statement concerning ett site of the proposed Marble Hill Lclear Generating Station.

e a i be a 1 st e e cling The analysis w s well done and gave (trsideration to all the necessary
pond in accordance with ER Supplement 3. Page 87. fac ors, therefore, we accept the findir9s Cf Dr. Hemansen that the tito

residences are of little value and would not pose an undue hardship if
4-2 4.1.1 PSI has c'~1eted the architectural study of two houses they were demolished during the construction phase of the Marble Hill

mentionet . the 10th paragraph. This study was done facM ity.
by an Arenitectural Eistorian Preservatiorist and
Restorattenist, who indicated that it would be imprac. M I Mntioned in ry April 16. 1975 letter, care should te taken during any
ticable to ren ere the houses because of their deteriorated excavation that archeoiogical sites previously covered by vegetation are
condition. He recommended them for demolition in reported. Any sites that may be destroyed should be evaluated by an
view of their einimal architectural merits c m ared archeologist and salvaged as needed,
to the other buildings of f ar greater histcrical and
architectural significance in the Madison area. The Very truly yours,
conclusions of this study have been supported by the
Director ef the Indiana Department of Natural Resources
who te also the Indiana State Historic Preservation Officer a ., \ n
(topy attached). Jotink.Cicud.

Dir tor
4-2 4.1.1 Ps1 objects to the stringent requirements implied in Dep ment of h tural Resources

the last sentence of this section requiring the sus-
pension of activities rending evaluation by the Stat' JDC: camHistoric Preservatien Officer. As indicated in the
final paragraph of the attached letter from the State ,,,,......e-~*"*""
Eistoric Preservation officer, care will be taken during RFC-1""D :"

excavations to identify any archeolw ical sites. Ary ; y *M
sites that may be destroyed will be evaluated by an P i
archeologist and salvaged as needed. ij FEB5 1975 :

E E
4-2 4.1.3 In the second sentence, the metric ccnversion cf 2365 e ,ce,emme=*I

acres should be 946 hectares (not 1300 hectares). y ,,,.....s .. m.sessme
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Pan Section Comment Pag,e Section Cc+usen t

4-2 4.1.3 The staff's assumptica that the entire right-of-way position that the U.S. Soil Conservatica Service will
is lost from agricultural production for one growing deterair.e the appropriate grasses and plants to be used

elistnates any owner preference for planting on his land.season during transmission line construction is in-
correct. 18crually, about only 100 feet around the In reality, PSI consults with the U.S. Soil Ccoservation
tower locations are lost and approximately 50 feet Service and the preperty owner on acceptable ground cover
along the right-of-way are lost to construction traffic, on properties other than classified f crest lands. PSI
FSI estimates that the dollar value of the lost agri- requests that this sentence be atended.
cultural land should only be about 25% of the values
calculated by the staff. 4-5 4.3.1.2 In the third paragraph, the staff requires that serial

spraying be used only in terrain inaccessible to grousd
4-3 4.1.3 In the last paragraph of this section, PSI objects to transport. Fractically ety area in Indiana is accessible

the requirement that an archaeological survee be made by some type of ground equipment; however in scoe instances
for all areas where tower bases, rcads, and transmission the use of conventional grcund spray equipment ray causo

line constructics will disturb existing soil cover. he mere erosten problems and damage to property than aerial
construction delay and expense which would result is spreying. 751 requests that this be sodified to indicate
unjustified. " terrain not readily accessible".

4-3 4.2.2 In the second paragraph, the statement "No water-table 4-5 4.3.1.2 In the third paragraph, the staff has required that herbi-
cide use be restricted to selective basal or sturp appli-fluctuations caused by dewatering at the site are antici-

pated as it appears that no cewatering will be necessary." cation. PSI requests that ground and aerial foliar broad-
is not completely accurate. There will be sees susping cast treatments be included. There will be estuations
of water into the excavation that will have to be removed, where species compositica dictates that a ground or aerial

"' o of f atte foliar application is the maet desirable method of obtain-The sentence may be reworded as fo11cws: J

water table fluctuations caused by dewatering at the site ing initial control of stury sprouting and/or root
are. anticipated." sucking trees. The staff's positter does not consider the

feasibility and expense of moving equipment into the right-
4-4 4.3.1.1 In the second paragraph of this sectirn, the staff's of-way, and resulting damage to the rights-of-way which

will necessitate r&weding er else exposing it to erosion.statement that transmission wires will be a minimum
of 40' apart is incorrect. As shown in the DES, Tigure

4-5 4.3.1.2 With respect to the listing of requirements on herbicide3.13, the vertical spacing on 345 kV double circuit
towers is approximately 24'. app 11 ation PSI requests that these be deleted on the

grounds that herbicide usage standards are develeped by
the EPA and users cf herbicides are licensed by the State4-4 4.3.1.1 The wording of the 7th and geh paragraphs concerning
of Indiana based on EPA standards.the Indiana bat and bobcat assumes that In fact, these

animala presently inhabit the site. The surveys done
for the Indiana bat did not reveal any Indiana bats to With respect to item (1), definitica of a " conservation
be present and only indications that a bobcat may have area" is requested. PSI has working agreesents with
been present were seen. Furthermore, the implication the Indiana Department of Natural gesources and the
that the bcbcat, if he does inhabit the site, would not U.S. Forest Service on the use of herbicides in auch
be able to find auttable habitat elsewhere does not areas. These organizations in many instances prefer
appear to have any basis. In addition, the discussion a herbicide treat >ent in the right-of-wey. Furthermore,

of the Indiana bat conflicts with the requiremient in the each county in Indiana is considered a *$cil and Water
Summary and Conclusions Section to do an additional survey Conservation tistrict" and under strict interpretation

to determine its presencs on the site. of the requirement as stated by the staff, herbicides
would net be able to to u +d wichin Indiana.

4-5 4.3.1.2 In the second paragraph, the staff should provide a
reference and basis for the statement that selective Concerning item (2), clarification is needed of the

clearing causas the least ecological damage to plants term "insediately" in terms .sf specific time periods.
and wildlife. Concerning ites (4), PSI cons 14ers that selective basal

4-5 4.3.1.2 concerning the naxt to the last sentence of the second and tree injection applicationa can be safely made in
paragraph, PSI has cowaltted (El section 4.2.1.3.6) winds exceeding 5 m.p.h. It is requested that this

to seed the rights-of-way with seed mixtures that will requirement be reworded to read " herbicide applicatiens
conform to the existing forage sixture. The staff's by broadcast foliar methods should not be made when

winds are greater than 5 m.p.h.".

.
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Concerning itn (5). Psf adheres to EPA regulettens 4. The staff states that the right-of-way s>iuld be
concerning acceptable diczin impurity levels. It is rerouted to not closer than 1/2 mile free thaca ..mck
requested that this requirement be de*'ted. National Eildlife Refuge. A field review of the route

in the vicinity cf the Refuge was made and the lineCencerning ites f 7). PSI considers that tree injection was relocated furtt'er eastward, ne elesest point to
methods of herbicide application are suitable cear sater the northeasterly *creer of the' refuge is now 4400'.bodies. F!I requests that this requirerent be changed to
read " herbicides should not be applied within 2CC' of 5. The staff states that the right-of-way should be a
bodies of water except by use of tree injection method- sinimum of 0.2 miles from the perireter of Jefferson

Proving Creund. A field review ef the route in the
4-5 4.3.1.2 In the fourth paragraph. FSI ebjects to the requirement vicinity et the westerly beundary of the Jefferson

to use a decurent pertaining to "CIsosified Forest Land * Proving Crounds was made and our route in the area is
as being applicable to all forested land. Furthermere. new 23CC' to the west of the Proving Crounds and also
in working with the Indiana Departeent cf Natural Resources west of the esteting Indiana and Fichigan Electric Co.
FSI has found that this document hes net wresent a workable 765 kT line.
eclution in sema areas of classified ferests.

4-6 4.3.1.2 In the last paragraph. PSI requests clarificarica cf which
4-6 4.3.1.2 Concerning the sixth paragraph, the following coseents abandoned or little-used railways" the staf f has censidered.a

are provided with respect to the transrission right* Assuming that the railroads referred to are those from Immis-
ef-way Itcetion frca various local areas: ville to !forth Vernen and Madison to North Yernon. these rail-

ways are act abandoned and have limited usage. However. as
1. ne staff states that the right-of-way should met be most railroads de. they parallel highways and pass through

closer than 1/2 mile from Officer's Eceds. De Rush mest of the small cearunities alcag their reute. Trans-
line is 800' west of the west boundary of this area. missien lines would have high visual tepact and would
This area is not a recreational or sight-seeing area require deviations around each of the cesounities. Rail.
and the line reute traverses open land except for a road right-et-way is generally enly 60' wide. insuf ficient
stall area at the Perbert's Creek creasing and will for a transmission cerrider. Also the large nuster of
not affect the stand of timber of Cfficer's Eoods. angles required for paralleling the long curves associated
A relocation would necessitate rerouting to the with railroads. and the electrical coordination, other tima
west of the Town of Volga and would put about ene rail grounding, needed to alleviate the cormunicatien
site of the line in Big Creek floodplain necessi- interferences inherent with lengthy parallel facilities
tating special constructien. PSI requa nts that the would escalate the tenetary and env!ronssental costa sig-
right-et-way requiressat from Cfficer's Woods be nificantly. Therefore. PSI rq uests that alternative
revised. routing evaluatien be deleted.

2. The staff states that the right-of-way sheuld net be 4-7 4.3.2.1 In the last paragraph. F51 objects to the requirement
closer than 1/2 alle from Tribbet's F1stweeds. The that tcwer bases be located abeve flood plain levels.
Colustus line has been relocated and is new 1500' Due to Indiana topography euch of the land lie * below
east of the houndary. Any further relocation floodplain level. Tever basea located in the flood
to the east *muld put the lir.e in the lowland of Tea plain and 12 tN. cutrent sater flow during flood stages
Creek with syecial construction possibly required. are installed en or. crete piers which are deemed neces-
The relocated line will have no effect en the stand sary to elevate structure bases above water flow and
of timber in the area. PSI requests that the right- provide the least cbstructien to debris or drif twood.
of-way restriction from Tribbet's Platwcods be revised. Structures in backup water er areas of Icw flow are not

elevated but may have barriers itstalled to protect
3. The staff states that the line should not be closer structures.

than 5 miles to Clifty Falls State Tark. The line
is 4.4 miles west of Clif ty Falls in the immediate 4-7 4.3.2.2 In the first sentence clear cutting of vegetation alcng
vicinity of officer's Woods. The existing 138 kY. stream banks can increase the water temperature due to
345 kV and 765 kV lines emanating from the Clifty greater insolatten (not isolation).
Creek Cenerating Station at Madisen pass near the
park and are between our preposed line and the 37 4.3.2.5 In the last sent=nce, reference is made to Paragraph 7f
park. Our 11ne should act produce any adverse visual of the Summary and Cenclusions. This should be changed
impact en park visitors. PST requests that the 5-r11e ta Paragraph 7d or a.
restriction from Clifty Falls be revised.
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Py Sw etoc Comment tg1 Scetton Couset
4-8 4.4.1.2 In the third paragraph. the reference to "stagtered 4-1A 4.5.2

work shifts" is a poor emaaple due to the fact that la the neat to the last retry under Item 3. " app 11-
ppecific *obs have to be done where all types of ca;or" is misspelled,
craf ts need to work together and potential laber 4-15 Tables 4.3 This table should provide a concise definition ofrequires:ents way net allow staggered work shif ts.
Addid onally it has bsen PS1's experience that staggered the staff's interpretation of what is meant by

" negligible", "small". " temporary" and " moderate"work shifts lead to a reduction in productivity. PSI significance. Additionally. the assessment ofrequests that this example be deleted.
" moderate" significance regarding sacreased strees

4-11 All of the references ca this page are numbered en public services should b supported with a basta
and reference.Incorrectly with respect to the Reference section.

4-17 References 26, 27, 29 and 30 should be taleted since4-11 4.4.3.1 In the third paragraph, the s:sff concludes frem
the referet.ced study that construction eetfvities they duplicate references S. 9,12 and 13, respective?y.
at the site could possibly place a burden en the 5-1 5.1 In the 6th paragraph, two convereicas from acree $.oavailable facilities for out-patiett care and

hectares are incorrect. 3475 acres sheeld be 1400ambulance services. This conflicts with the
preceeding statement provided by the hospital hectares and 2365 acres should be 950 hectares.
administrator. It seems more era J* cal that the 5-10 5.3.2.1 PSI diaagrees with the staff that silt deposition,current hospital administrator ca. ansess the

entrainment, and imptr.gement levele of the intake struc-potential impacts more correctly tLae a nearly ture are unacceptably high. Silt deposities was notfive year old study. A basfs fer the staff's
concluding statement in view of the hospital anticipated to inflict a 11gnificant adverse impset
administrator's statement should be provided. because of *he reistively sus 11 benthic area involved
Also as an additional comment on this subject. and the generally peer quality of Ohio River benthos.
PSI centractors will provide full time ambulancu service Entrainment losses were predicted to be minimal based
at the construction site. This util minimize the impact on the low intrbe water volume and the staff's statement
on any local ambulance services, that the propoemd intake (120 feet from the shcrelise

at a water level of 4 0 feet MSL) shot.1d minimise en-
4-13 4.5.1.1 In itea 8. psi requests tie fellowing wording change traicnent since it is "away from the productive under-

be made: "... discharge structures will be disto *ed water terrsce and yet would not be far enough offshore
of in onsite apoils are.s er loaded into barges. .". to entrain the ichthyoplankton that is nc.centrated is

the deeper offsher. water czm s.ction 9.3.2). Imptage-
ment leases were not expected to be significant because4-1; 4.4.4 4 In the first statement. the page reference in the

ER shculd be page 6.1-7. of the lew intake structure, the preponderance of glazard
shed and other rough fish in the chio River, and the
entremely low volume of intake water compared with4-13 4.5.1.2 Pertaining to itia 3. reference PSI's ?revious nearby Clif ty Creek Pener Plant (70 CFS verses 1200 CFS).concent on Sec. 4.3.1.2 concerning the use of foliar

broadcast herbicide treatment along with selective PSI requests that the staff define their " acceptable
basal or sturp application. levels" and provide a basis for requiries redesign of

the intake structure.
4-13 Footnote PSI etf ects to the definition cf " legally acceptable 5-11 5.3.3.3 In the second paragraph, mention is made of mosemanner" as werded. PSI (or a representative of PSI)

will supervise activities to insure corpliance with inconsistencies" that PSI observed with resped to
river velocity vs. the flow. The staff should identi-applicable local, state and federal laws and. If fy what these consistencies were.tsese lava require, will maintain apprcpriate records

suitable for inspection. 5-18 5.3.3.5 The staff has made conflicting statements with retard
to the discharge structure design. la the second
paragraph. the staff has concluded that the destga
and opeestion of the surface discharge are acceptable
and meet appropriate standards. In the third parasraph.
the staff has required PSI to consider alternate discharge
structura designs. Verification af what is acceptable
should be made as a tests for requiring consideration
of alternate discharge structures.
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pay section Coassent P_asi Section commenta

5-20, Table 5.8 Instead of four. only two release points (sourc a) need be grounded. crounding of rail lines parallel to the
be considered. That listed as source D " turbine right-of-way will be done only insof ar as possible
building vent" is indeed a separate. " ground level", interference with retiroad communication er signalling
release. Those sources listed as A, B, and C all dis- devices will not result.
charge thrrugh the respective Unit 1 or 2 plant vent.
These can be combined as a dual source with a single 5-33 5.8.3 In the first raragraph, the statement that Marble Bill
value of I/Q and relative deposition *o be esiculated does not benefit the Madison area but "only people
using a partial elevated release model. far away" is incorrtet as the Madison area is a part

of the PSI service area. Also, the references 64 and
5-21 Table 5.10 PSI does not understand the staff's basis for consider- 65 shown in the last ser :ence of the first paragraph

ation of population dose comettaent for the f.F. porulation. (also in first paragraph of Sectien 5.8.4.2) do not
This calcula-ion is not required in Appendix 1 and/or entst in the list of references and should be revised
NRC Regulatory Culdes. The technical basis for evaluating dos accordingly. In the first sentence f the second
coentements with respect to a political bcundery (i.e. the paragraph, PSI presently plans to operate the infor-
U.S.) is not apparent. Dose commitments are properly eval- setton center duries plant construction and operation,
uated as a functico of distence from t*:e pine and not a
function of the country in which the plant is'1c.ated. Also 5-33 5. b. 4.1 The statement that in.provement to out-patsett bespital
in this Table, the figure given for the 1*3 population exposare f acilities, etc. conflict with the previo as statement ef
to natural radiatica background (26.000.000 Man-Itet) doea not the hospital administrator that the anticipated impact
agree with the number ..ven la section 1.1.8, Page 10-2 would be minimal. This sentence should be clarified
(21,000,000). to remove this conflict. Also. in the nest paragraph,

the wording should be revised to read "... require
5-22 5.4.1.3 In the 3ection, F_adi,ation roses to individuals, the additional Leachers.. .".

staf f should reference wnst standard NkC eodeis were
used for these analyses. 6-1 6.1.1 Several typographical errors were made in the first two

sentences of the first paragraph. These sentences should
3-23 5.4.1.4 in the Section. Occuperf onal Radiation Exposure, "as be revised to reads "... Stations A1, A3, and A5 (eee ER,

low as practicabia" should be cuanged to "as low as e rgura 6.1-t ). The results of these measuremente for
reasonably achievable" to conform with recent Appendix six days between 19 March 1974 and 27 Peoruary 1975 are
I and Regulatory Guide revisions. listed in Tables ?.7-7, 2.7-8, and 2.7-9 of the ER."

(Corrections underliced).
5-28 5.5.2 In the first paragrarh the staf f should provide a

basis for the statement that "it is likely that 6-1 6.1.4 Refereace to the 200-foot tower should be changed o
siamatches of chlorine feed to demand will occur the 199-foot tower.
often".

6-3 6.1. 5.1 The first sentence should *ndicate that the tese line sam-
5-29 5.5.5.1 In the isst sentence of the third paragraph, the wording plins progra a was carried out during the period March 1974

should be revised to read "... concentration f.ctor e, f, to Februasf 1975.
f our . . ." .

6-5 6.1.5.1 The requirement in the next to the last paragraph of this
5-30 5.4 in the 12th paragraph, the discussion on the voltage section to conduct a survey of Irdiana bats (Myotis sedalis)
5-31 gradients achieved in the Creenwood Energy Center conflicts with the statetent in Section 4.3.1.1 that station

project (Ref. 36) is considered inapprcpriate since countruction will have minimal effect on the Indiana bat,
the project has not been completed yet; thus their Additionally, the Of fice of Endangered Species Department
expected gradients have rot been confirmed as f easible, of Interior, has irdirated that further studies are net re-
P9I requests that reference to the 8 KV/a and 1.8 KV/m quired based on the fact that there are no caves within a
values te deleted as well as the comparison with the Russian 5-mile radius of the site suitable to the Indiana bat.
study in the next sentence since the staff previous;y stated PSI requests that refet ence to further studies to deterrice
that this study should he " viewed with great cautien", if the bu inhabits the site be deleted.

5-31 5.6 Concerning the staff's groundirts requirements in the 6-5 6.1.5.2 In the second prograph the statement that water quality
third paragraph on this page, all structures for the muer be monitored with _f.r. creased frequency throughout the
transmission line are grounded. Metal fences are ade- cnnstruction and pre-eperational period is unclear. During
quately self-grounded if constructed with metal fence- the base line studies, water quality was monitored monthly
posts. Other structures and wood post fences will also and during construction PSI intends to monitar water quality
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Section 8 - The following it a teneral statement by FS! on the DES. Sec* ion 8:
M Seetton Comment

FSI unequivocably reFates the staf f's conclusions that the Marble Bill
on a quarterly beste. Definition of * increased frequency" Cenerating station could be delayed until 1983 withat endangering reasonable
is required, adequate service to FSI's customers. Based on the following discussions

regarding the Pf!'e load forecast methodology and evaluation of the
6-5 6.5 The tern OR$ANCO is misspelled. need for the station, it is evident that the staff's conclusions are

inadequate and do not truly represort an assessment.
7-3 Table 7.1 PSI questions if the values given la the coluna " Estimated

Fraction of the 10CFR Limit" are not in fact percentages. The F5I service area has grown at a greater rate than the rest of the
For instance, Class 8.1, Large areak, would result in utility industry over the past 15 years. The following table, a comparison
6.50 mRea if the ''1.3" shown in the column corresponds to of PSI Mative summer and Winter historical growth rates with ECAR and
1.3%g the ER indicates 6.52 mRea would be receivet. total electric utility industry growth rates, indicates the relative
$1milarly, Class 8.2(a), Rod Ejection Accident, would strength of historical patterns.
result in 0.65 area if the "0.13" is 0.13f; the rt

indicates 0.65 mrem would be received. Coevartson of rtility crowth sates

Total Electric
Fublic Service Indians ECAR Utility Industr-

940 W 23,313 W 132,800 W, ,

7.71 5.8% 6$82
1970 2,061 W q % 42,549 W m [ 274,650 W , |

6.9 5.01 | 5.51 |' ' '1975 2.873 W 54,239 kJ 358,200 W

Win ter
1960-61 986 W 24,230 W 133,000 W, , ,

7.1% 5.3% 5.92
1969-70 1,965 W q 40,467 W m ( 236,600 W m t

5 5% 4.3 1 4.62 |1974-75 2,562 W ' 50,033 W 296,500 W' ' '

Without exception, as shown in the above table, FSI has exhibited a stronger
growth trend than ECAR and the Total Electric Utility Industry. The
use of averages can be very misleading. For example, if one compares
the average for the Total Electric Utility Industry for the winter periods
from 1960 through 1975 and 1969 through 1975, one could come to the
conclusion that the growth of the electric industry is declining and
that growth above the 5Z 1evel would be improbable. The FEA Report
states that electric demand, for the business-as-usual case, is projected
to grow at a 3.6% rate between 1973 end 1385. This is 1.0% gruter
than the Winter average for the Electric Utility Industry from 1969
to 1975.
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(Sec. 8 connent continued)
(Sec. 8 comment continued) 1. The average number of net customer addittoes from now until
The following table dramatites what can happen if industry averages are used 1986 will be 9000 per year, or as taeresse of 1.62 each year.

By the early 1580's at least 80% of all new customers will
for forecasting when the actual growth rate is greater than the average: heat electrically as compared to 50% in 1974.

PSI Fvpothetical Elstorical Reserve Aralvste 2. The percent increase la assge for each domestic customer from
1)74 to 1975 was 9.82, 8631 ELS for 1974 to 9479 KWH for 1975.Forecasted lead ** TheQ479 EWB compares to as average of 8214 EWE rate few the

using load Plus PSI Actual
lear, 6.8% Crowth Rate * 17% Reserve Native Peaks ** l'alculated Reserve total electric industry.

3. The number of customers using electricity for space heating1960 986 W 1154 W 966 MW 168 W 17.0 1
1961 1053 1232 1032 200 19.4 is expected to continue to grow from the 6000 total ta 1975.

1962 1125 1316 1123 193 17.2 It is expected that many of those who heat electrically will
1963 1202 1406 1197 .09 17.5 use the heat pump. At the time of the winte,r peak, when

, g , g
1964 1284 0 24

1965 1371 5 sharply while it loses its advantsge in ef ficiency over the
electric furnace.

1966 1464 1713 1469 244 16.6
1967 1564 1830 1656 174 10.5

4 Non-Hoosier Energy RENC demand has increased an average of
1968 1670 1954 1813 141 78 112 from 1971 through 1975. The increase in non-coincident
1969 1784 2087 1965 122 6.2
1970 1905 2229 2061 168 8.2 demand for January 1975 is 13.6% and for January 1976 is 16.72.

1971 2035 2381 2272 109 4.8 5. The percent increase in total PSI Winter load was 9.72 and
1972 2173 2542 2614 2. 1.1 7.9 percent for 1974-75 and 1975-76, respectively, well above
1973 2321 2716 2740 (24) (0.9)
1974 2479 2900 2666 234 8.8 the national average of 2.4% for 1974-75 and ECAR everages of

2.3% for 1974-75 and 2.8% for 1975-76.
1975 2648 3098 2873 225 7.6

6. A special investigation was onde to determine what the loadTotal Electric Utility historical growth rate from 1960 through 1975.*
growth wou1J be for industrial customers. The resul? of

this study was that the 1976 usage would be comparable toe* PSI Actual Native Peaks and Forecasted Leeds exclude Ra, osier Energy Load, that of 1974 with continued recovery and new loads to be
The above tabulation indicates that the PSI load growth fo11ewed the 6.8,* added, and that by 1977, the level of load growth would be

slightly above 1973. The le78-1980 growth is expected togrowth rate the first six years, but etseting in 1967 the load growth far return to the pre-1974 rates. It has also been indicatedexceeded the 6.8% average. It is evident from this Table that had capacity
that PSI will have an edge over Northeastern utilities la

been installed on the beef s of this forecast, reserves would have been in-
attracting energy sensitive lead because of the forecasted

adequa t e. Iceer cost of energy produced from coal and nuclear fuels.
Conditions that can affect the system peak are temperature, humidity, light
intensity, time of cay and industrial curtatiment. Normalization of the Af ta rMewig th puthe fmm N mW W u ht p p

tem load, it was noted that ther- were changes in many of these factors whichpeak is the process of adjustics the actual peak demand because of unusual
or abnormal conditions that occurred coincident with the peak. The use of indicated a need to refine the rate of load growth as previously forecasted.

(ER Table 1.1-1: PSI) As a result of this refinement PSI will continue toan unnormalised peak as the starting point for a fe. recast based on a fixed
rompound growth rate can result in large errors. The normalized PSI 1975 have a growth rate well above the national average. Over the next 12 years,

the growth rate will be 7.11 for Sunner peak demands aad 8.2% for Winter peakSummer peak is 2976 W,103 W more than the actual Summer peak of 2873 W. demands. Both Summer at.d Winter demands have been lowered to reflect:
A factor that makes the forecasting of the PSI load more difficult uhen 1. A stronger air conditioning returation as revealed by theusing averages is the loss of the Hoosier gnergy load in the early 70's, Fall 1973 prwy.approximately 14% of the PSI Winter Peak. i rone not aware of this would
think that the PSI load was growing at a much smaller rate than it actually 2. Adjustment for 1976 housing starrs.
g,

3. The continued pcstponement of gas companies to restrict resi-In developing the PSI Lead Forecast, the Forecast Committee reviewed the dential and commeretal hock-ups.factors which normally affect Company load growth, such as, changes in pop-
ulation, number of customers, trends in doo*stic use, electric heating and 4. The rate of economic recovery of the industrial load in 1975air conditioning expansion, commercial and industrial load developsient and and 1976.new loads. The followirs f acts pertain to the PSI load and customeras
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(Sec. 4 cosssent contirued) (S2c. 8 cceannt entinued)
Table I is offered to show the comparison of the March 1975 load forecast
(ER Table 1.1-1: PSI) with the March 1976 load forecast. The minimum installed reserve level for Public ScAvice Indiana, Inc. (PSI)

has been established as 17% of the adjusted peak lead. This level was es-
TABLE I tab 11shed by the Planning Consmittee of Kentucky-Indiana Pool (KIP) of which

PSI is a member and is based on their consideration of unit sizes as a per-
centage of system load and an observation of trends in the occurrences of

COMPARISON OF PSI NATIVE MAD MARCH 1975 forced unit outages.

FORECAST WITH RATIVE LOAD MARCH 1976 FORECAST ,

Of ficial Official March 1976 duced growth rate from the previous forecast, as shown in the various revised

March 1975 March 1976 Over (Under) tables, PSI is still conviaced that the proposed in-service date of January 1

Jorecast Forecast _ March 1975 1982 for Marble Hill tatt il is justified. The forecasted lead-capacity sit-
untion for PSI during the 1982-1986 period is shown on Table A. The peakC#3 '#) loads shown are from the latest PSI load forecast dated tiarch 12, 1976. The
forecasted reserve for 1982 without Marble Bill Unit #1 is 730 megawatts or

5 er 14.92, this is 102 megawatts short of the 17Z minimum planned company reserve.
197'6 3255 3150 (105) The forecasted reserve level with Marble Hill Unit #1 in service is shown

on e A as 1465 megawatts or 29.M.
1977 3530 3405 (125)
1978 3815 3675 (140) These forecasted reserve levels do not take into account the potential loss
1979 4120 3960 (160)
1980 4440 4260 (130) of capacity due to air and water quality regulations and a derating of units

due to age. As a result of the potential impact on PSI reserve struations,
1981 4770 4570 (200)

a second set of figures appears on Table A shcwing the effect cf t's retire-
1981 5115 4835 (220)
1983 5480 5235 (245) ment of 165 megawatts of capacity at Edwardsport Station. The E m edsport

Station was picked since the age of the units there will be in the 30-40
1984 5860 5585 (275) year group by 1982; however, the 165 megawatt could just as well represent
1985 6250 5950 (300) accumulative incremental derates of a number of PSI units due to various1986 6660 6325 (335) envirocmental reasons. The 165 megawatt reduction and capacity results in
1987 6710 565 megawatts or 11.5% reserves in 1982 without Marble t1111 Unic #1 and 1300

megawatts or 26.6% with the unit. This would require purchase cf 267 megawatts
ACCR 7.5% 7.1% in 1982 to maintain a stinimum installed reserve level of 171.

Additionally the following reasons also support the proposed ic-service date
Winter of January 1,1982 for the Marble Hill Unit #1 facility:

1975-76 2800
1976-77 3040 3000 ( 40) 1. The possibility of factors, aa yet unknown, that veuld signi-1977-78 3310 3270 ( 40)
1978-79 3610 3545 ( 65) ficantly increase the rate of load growth in a relatively

1979-80 3935 3835 (100) short time span.
2. The projected reserve levels of the ECAR companies for this1980-81 4290 4150 (140)

. 11-82 4675 4490 (185) period of tis.e do not indicate that this would be a dependable
1982-83 5080 4860 (220) source of supply for needed capacity, especially since the in-
1283-84 5510 5260 (250) fluence of present financial conditions may cause meny companies
1984-85 5955 5690 (265) to have ever reacted in the revised Icad projections and the
1985-86 6420 6155 (265) resulting reduction in planned casacity installations.

3. If the capacity is needed and is not available, the consequences
1986-87 6900 6635 (265) are very severe both financially with respect to the cost of1987-88 7125 replac nent power, and in the degradatien of service reliability

due to the reduced reserve levels.
4. If the capacity is available and not required, the cost penalty

ACCR 8.5: 8.2% is very small because of the use of more efficient generation
and reduced construction cost escalation will tend to offset
the investment carrying cost of the unneeded capacity. Also if
a market with the excess capacity exists, which is very likely,
the unneeded capacity v141 result in a cost benefit.
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C
'TPDATE OF PSI LDAD - C/ PACT.7 SIMfARY *

.

TABLE A, as

:
W3 Scheduled Fatirements

Peak Capability Without Reserve Capaetty Capability With Reserve CYear Load (W) New Capacity (W) 'f4 L Addition (WJ) New CapacItr(W) MW I f,
E

1982 4695* 5625* 130 14.9 735 6360 1465 29.9 2
1983 5260 6409 1149 21.8 - 6409 1149 21.8 8
1984 5690 a409 719 12.6 735 7144 1454 25.3
1985 6155 7144 999 16.1 - 7144 989 16.1
1966 6635 7144 509 7.7 845 7989 1354 20.4

E_f fect of R. t f ring F4wgsport Station (165 t'W)

1982 4895* 5460* 565 11.5 735 6195 134 26.6
1963

5 '.~A0
6244 984 18.7 - 6245 985 18.7

1984 5t 0 6244 554 9.7 7?5 6979 1289 22.6
1985 6 55 6975 824 13.4 - J979 824 13.4
1981 6635 6979 344 5.2 845 7824 1189 17.9

*The systes peak load for 1982 is forecasted to occur during the sunser period, 11 other years
shown are forecasted to be winter peaking. T*.e capacity increase of 49 MW from 1982 to 1963 is
due to tested capabilities being higher during the winter period than during the sunuser period.

Note: Na diversity and no Dresser easifier unit

Referencer M1-Ei(CP); Page 1.1-41; Table 1.1-14: PSI
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Pm $*etion Comment

8-1 8 The introductory paragraph has misstated the basta of the
neea for the Mar %1e Hill Station. Tha second sentence
should be reverded to read "this need is censtrued to ba
identic 1 to the market demand of ultimate consumers for~-~

k 2322 3 additional capacity and the Company's reserve requirements *.
*. *****I" Also, the remainder of this paragraph should be revised to

reflect the evriership of the station by the Wabash Valley** G Power Association and the East Kentucky Power Cooperative
0 3 as described in the previaus comunent on Section 1.1**

m

** 8-6 8.2.1 h the fourth paragraph, a conna instead of a period fol-e c
|| @ loving " customers" is required.v

k e e on R2$8g3 y,

4 % $ $ *4 E# in the second paragraph, the weeds " participation", "toward"*
8-6 8.3.3.1*

1 and " business" have been misspelled. Also in the paragraph**

! f on Page 8-17. " forecasts" is misspelled.
**

.,

% 8-6 8.2.2 The staff has not given adequate e m aiseration to the PSI
~ forecasts. Also, the discussion should identify the pro-
.** n jected PSI percent growth rates."
, y--

C583 E c*

; $$30 :2 3 8-6 8.2.3 The following section number should be 8.2.3.1 instead
of 8.3.3.1. In the second paragraph of Section 8.2.3.1,1 g { the staff should justify why they consider the " Project* * * * ' '1

". d a Independence Report" to be t e "most comprehenetve energyh.

*
2, % Q analysta yet undertaken",

m me.
" O P

" " 8-12 Tables 8.5 The staff phould provide a footnote to these tables indi-
;

O h 5 thru 8.7 cating the source of data.*

E M NE' UUU5
5 8-17 8.2.3.1 In the second paragraph the staff should provide a suitable

R gyg$ g ,,
"

reference for the "scon to be published" revised forecasts.,
*

2' * * " *;
*"

8-17 8.2.3.2 In the first sentence, " Table 9.10* should be changed to
****P 3 s
--

' >
" " Table 8.10".

k
.

}* * * * * l **

5"
8-19 8.2.3.2 In the first paragraph en this page " relevant" and, in the

h
y |3^

"4
second paragraph, " implausibly" have been misspelled.*

6:: "* 8-20 8.2.3.2 In the top paragraph, PSI considers that the staff has" n p underestimated the Company's future energy requirements ic
-8

% terms of the new customers per year (4000), their energyry e
0 S S *, R usage (17,425 kwh for homes with resistive space heating),4

; &$3% O 2 and the fraction cf new hoees with resistive space heating
?

| 3 '? systems (50%). PSI expects to average 13,000 gross new
* * * " '

@

customers (domestic premises cever served before) per year
2'

**
* for the forecast period. Although this total is modified

h by the loss of normally older, non-resistive space heated
I homes due to urban renewal, fires, etc., Table 8.5 of the
x DES shove that PSI has been averaging about 8400 net new

C%CU g, " domestic customers (actual number of customer bills) peri

3 f.! # $
3

year since 1970. By the early 1980's, at least 80% of'"'

" . . * * . * * new homes built will employ resistive space heating; the
@ E energy consumption of such bemes averaged 21,314 kwh in. ..

"* **..PP 2
e e w so lee w 1974,

(pang 2nos suecaos g * ass)
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Fage Section Consenta

Also the first sentence in the paragraph is gramatica11y
incorrect. The following wording is suggested: "...cf Pare Section coment

natural gas. This will persuade...". 5In the next to 5the 1 st sentence the figure 0.09 x 10 should be 0.9 x 10 , 9-1 9.1.1 In the third sentence of the first paregraph " capabilities"
is misspelled.

8-20 8.2.3.2 In the next to the last paragraph of this section, it is
not clear why the OBERS can disticguish PSI's service area 9-1 9.1.1 In the second paragraph PSI objects to the statement that
but it is not suitable for distinguishing NIPSCO's area. we "could delay operations (intended for early 1980's)

for a period of several years...". The staff's own
8-20 8.2.4.1 In the first paragraph a basis should be provided for the estimates (Figure 8.7) 1.uiicate that we vill need addt-

staff's statement that energy conservation has contributed tional capacity by 1964 to maintata our reserves greater
to a lack of growth and consumption of electricity nationally, than 172.
PSI's experience within its service area has been that energy
conservation measures have not significantly af f ected con- 9-1 9.1.1 In the last paragraph of this section the purpose of the
sumption. Also a reference shculd be provided to the " fore- asterisk folloe.ing " cost of ownersW" is questioned.
casted consumption" discussed on Page 8-21. Also a reference should be providew apporting the state-

that " cost of evnership ta on the order of 153 perment

S-24 8.3.1 In the next to the last paragraph PSI requests clarification year for an investor-owned utility".
of the statement that a one year delay in the installation of
Marble Hill Station will "present no problems". The staff's 9-2 9.1.2.1 In the section Eydroelectric Power, the staff should provide
definition of "no problems" is requested. PSI construes a basis for their statement that there -:e " ten undeveloped
this statement to be incorrect If one considers the con- hydro sites along the Ohio...". Furthermore, the discussion
siderable costs involved with purchase of needed energy if it should be restricted only to those sites on the Ohio which
la not available and consequences of inadequate reserves. lie along the ladiana border.

8-34 s,4 In the first paragraph the staff should define what is 9-3 Table 9.1 F3I questions whether the costs shown la this table are
meant by " reasonably adequate service . in terms of 1975 dollars or future worth dollars. For

Instance, in the ER Page 3.1-7, total worth of the plant
in terms of 1983 dollars is approxisiately 1200 million
dellars. Bowever in Table 9.1 the staff shows 1290 million
dollars for a nuclear plar.t in terms of 1975 dollars. Also
PSI disagrees with the staff's estimate of the cost of low
sulfur coal (14.0 mills /nu,1975 dollars). Based on cur-
rently estating factors for single car freight rates, PSI
has estimated that the cost for low sulfur coal is closer to
18.16 m111s/n1 (1975 dollars).

9-3 9.1.2.2 In the paragraph beginning with " Note" the staff should
identify which CONCEPT computer code was utilized.

9-5 Table 9.2 The values shown for radioactivity releases under the
" Nuclear" column correspond with the staff's estimates in
Section 3.5 for one reactor only. These values should be
doubled to correspond to a 2260-MWe nuclear plant as indi-
(sted in the heading. Also in this table beside " Esthetic",
PSI considers that " cooling towers" are not necessarily re-
quired at coal and/or nuclear plants. As per the DES Section
9.3.1, once-through-cooling, cooling ponds, and spray canals
are also discussed as alternatives to cooling towers.

9-5 9.i.1 In the third paragraph it is not apparent if the discussion
on population density implies current population or future
population growth 'ralues. Population growth should be
considered in this discussion.
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Page Section Comm mt

Pm S*ction Comment
9-5 9.2.1 In the third paragraph the staff considers that a stretch

on the Wabash would be an adequate alternate site to 10-4 10.3.6 In the third paragraph it is stated " transmission corridors
Marble Hill. PSI's experience with power plants on. the require 14'5 acres of land...". However. Section 10.1.1.1
Wabash indicates that there are problems with both con- indicates that "an area of about 2800 acres will be used
sumptive water use and transportation of heavy pressure for transmission corridors. ,". This discrepancy should be
vessel components to these areas of Indiana. These points corrected.
should be included in the staf f *a evaluation of the Wabash
as a suitable site. 10-9 10.4.2.3 In the third paragraph rei*rence PSI's previous comments

concerning the 30 man-Ree/yr total.
9-6 ' 9.2.3 In the third paragraph " State Route 162" should be " State

Route 62". 10-9 Table 10.3 Reference PSI's previous comments on Table 9.1 as to whether
these figures are in terna of 1975 dollars or future worth

9-9 . Table ).5 The source of the data for this table should be referenced. dollars. The total of nearly 1400 million dollars for
constructica and decommissionics would imply that they ate

9-16 9.3.4.2 Only one component will be chlorinated at any one time future worth dollars,
so that the chlorine in its discharge vill be dissipated
(not diluted) by the chlorine demand in the unchlorinated 10-11 Table 10.4 Reference PSI's previous comment concerning the 80 man-Ren pet
discharges frem other components. year total.

9-16 9.3.4.2 The staff's suggestion that blowdown f rom a chlorine- B-17 Table B.12 A reference should be provided identifying the source of
treated system be held up until the chlorine concentration this material.
has dropped to an acceptable level is not a " simple
alternative". A very large retention basin would be
required to hold the blowdown flow for two to three days.

9-16 9.3.4.2 In the last sentence of the first paragraph the staff should
provide a basta for their statement that products resulting
from the addition of evifur dioxide or hydrogea peroxide
would be " harmless".

10-2 10.1.3 There are three cemments with respect to the second sentence
of this paragraph. First. " population" .hould be clarified
as to whether it ?.s population less than 50 m?les or else-
where. Secondly, the "80 man-Rem per year" disagrees
with the sum of the doses to the general public shown in
Table 5.10 (approximately 90 man-Rem). Third, the figure
of 21 million man-Rem disagrees with the 26 million man-Rem
figure given in Table 5.10.

10-3 10.3.3 The first sentence indicates that " development of the
two-unit plant and associated off-site constructica will
commit about 1200 acres of agricultural land and woodland."
Section 10.1.1.1 however indicates approximately 1385 acres

will be needed (250 acres on the site. 890 acres of forsat
for transmission corridors. and 245 acres of forest and crop
land for the rail spur). This discrepancy should be cor-
rected.

10-4 10.3.4.1 A basis and reference should be provided to support the
various quantities of materials committed and the need
for about 100 million KWH of electricity for construction.
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Northern Indiana Public Service Carvane coments on traf t Environnental
Starement. Section 8

Page ;" *ction Commer.t The following comments on Section 8 are submitted by Northern Indiana Public
Service Company:

The NIPSCO capacity in t.e Marble Hill Station is ex-
pected to approximately esual the load growth, plus Page Section Cormien t
reserves. NIPSCO ansicipaces significant industrial,
commercial, and residential load growth during this 8-1 8.1.1 The second sentence in t.ie second paragraph should read
period." " furnishes et errie energy." Also change "272 of Indiana's

populatten"To'"F51...". The third sentence in the second
8-6 Section 8.3.3.1 is misnumbered. It .%ould be 8.2.3.1. paragraph should be "85% of the electrical energy sales"

(instead of " generated").
8-20 8.2.3.2 In the fourth sentence of the third part. raph, "36%" should

be "38%". Replace the last four sentence of the third 8-1 8.1.2 In the second sentence of the third paragraph, insert
paragraph (i.e., beginning with "In the past. ..might be "(a subsidiary of American Electric Power Coripany)"
expected.") with the following: after "(!&M)".

"In the 1965-74 time period NIPSCO's peak annual growth Replace the third sentence in the third paragraph with the
was 8.4%. The staff agrees that NIPSCO's estimate of following:
6% load growth is reasonable for the future. NIPSCO's

large industrial customers minimize consumption during "NIPSCO has a contract which obligres it to pu-chase
hours of peak system demand in order to take advantage Sugplemental Capacity from Commonwealth Edison tIndiana)
of NIPSCO's rates which provide peak-shaving benefits, whenever NIPSCO's system reserve margin dreps to less
The result is a high system Icad factor.a than 151. When NIPSCO's reserves are less than 15%,

cessnenwealth is obligated to sell capacity up to 175,0C0
NIPSCO regards the concluding sentence, "...and an inde. kilowatts Supplemental Capa fty to provide 15% reserves.
pendence of the system peak... might be expected." as The contract with Cos:monwen i Edison expires en June
a misleading summary. NIPSCO's rates provide incentive for 30, 1979 Ceaonwealth has itdicated to N1PSCO that it
largd industrial customers to minimize usage during peaks. does not intend to extend the contract in its present
As discussed in 8.2.4.4, these customers are not interruptable fors ."
and thus it is the unilateral decision of these customers to
take advantage of the rate incentive. 8-1 8.1.2 Reword tta fifth sentence in the third paragraph as fo11cvs:

"...in = A nce of the period (nct less than 12 months duration)
8-21 8.2.4.2 The staf f's characterization of NIPSCO's advertising contaired in which. *

within this section is everly condensed. The staff's attent. -
is drawn to the Marble E111 Environmental Report, Page 9.1-9a, Suggest the last sentence in the third paragraph 1-e deleted
specifically dealing with NIPSCO's advertising. Although as it is inappropriate to the preceding discussion.
NIPSCO's advertising turned to conservation and consumer infor-
nation in 1971, promotional electrical advertising prior to 8-6 6.2.1 In the first sentence of the secend paragraph, sugger*
1971 and since, has been minimal and confined to the items " classifies" instead of " decomposes".
mentioned in the above referenced Environmental Report s.

8-6 8.2.1 With regard to the third paragraph, the four steel ecmpanies
8-22 8.2.4.4 in the first sentence of the third paragraph, replace " system- account f or 362 cf NIPSCO's system KW and 38: of NIPSCO's

stability planning" with " system planning" sales KWH. Reference in the second paragraph is to "...
total slaes...". Therefore ". .36% of the total..." in r%e

8-22 8.2.4.5 N1PSCO is in general agreement with the conclusions expressed 1 third paragraph should read ". 38% of total. .".

however some of the data cited appears suspect. For example,
we question whether lighting accounts for 24% of national 8-6 8.2.2 Feplace the seccnd paragraph with the following:
NIPSCO questions whether lighting accounts for 24% of national
electric sales. A reference for these statistics should be "NIPSCO plans to buy a portion of the Marble Hill Station
provided. capacity to assure that it can meet the load requirements

of its customers. NIPSCO intends to Install additional
capacity to meet its lead growth and intends to utt11:e
purchase capacity in its planning as feasible. Hewever,
NIPSCO anticipates an industry-wide shortage of generating
capacite by 1980-90 time frame which makes reliance on
future purchases dubious.
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Paee Section Comeent Pa e Section coe,ent

8-22 8.2.4.$ MIPSCO is not in agreer.ent with the first sentence of the 8-24 8.3.2 In the first sentence, change " thought" to " determined".
sacer.d paragraph. This statement is not ccrrect for the
MIPSCO system which has a high load f acter. NIPSCO suggests The intent of the last sentence is not clear. Please revise
the following wording be substituted or delete.

"The need for genersting capacity is dictated by the need 8-34 8.3.3 In the fif th sentence of the second paragraph, change "13.6%"
to meet the annual peak demand periods and to assure to "13.4%".
acequate capacity is available to provide reliable service
in each and every period of the year. Reliable service 8-34 Table 8.18 Table "8.18" should be Table "8.19". (See correction were*on
requires reserves to provide continuity of service in attached).
the event of any ene or more of the ic11owing:

8-2 Figure 8.1 The NIPSCO service area shoult only indicate the electric
1. Ceneration units forced out of service due to service area thich would necet sitate the removal from the

equipment malfunctions, and maintenance of the diagram of the South Bend-Elkhart areas that are served
units, by ILM. (See attached Figure 8.1.) In addition, please

amend "NIPSCO Service Area" to "NIPSCO Electric Service
2. Reduction in output due to unforeseen equipment Area".

or transmission restrictions.
8-5 Figure 8.4 Same comment as en Figure 8.1 concerning detection of

3. Reduction an capacity due to environmental re- service area. "NIPSC0" should refer to "NIPSCO Electric
strictions and low quality or het coal. Service Area".

4. Iolays in placing new units in service. A-10 rigur 8.6 Referring to " NOTE" below the figure, the statement
"...the years 1960-1965 were characterized by 9.61 annual

5. The actual demand exceeds the peak demand estimate. growth. . . ." should read "7.6%".

(See Page 1.1-47 Marble Hill Environmental Report, 8-16 Figure 8.8 See correctices to attached Figure 8.8. In additian, delete

Items a, to 3.) the phrase "whose existance is in doubt".

8-22 8.2.4.5 N1PSCO suggests rewcrding the secor,d sentence of the second 8-18 Table 8.2 See attached 8.2 for corrections. The percentage change
paragraph as follows: for the future period (1975-1986) is no longer 'Tercentage

Change In Sales To Customers," but is " Percentage Change In
" Conservation measures which reduce consurptions may have System Energy."
little impact on the need for additional capacity."

8-11 Table 8.4 See attached Table 8.4 for corrections.
B-24 8.3.1 In the third paragraph delete the sentence beginning with

8-12 Table 8.6 See attached Table 8.6 for corrections."As was mentioned..." and subsequent portions of the paragraph.
Replace with the following:

f-14 Table 8.8 See attached Table 8.8 for corrections.

"As was mentioned in Section 8.1.2, the Commonwealth-
8-30 Table 8.17 Data for 1970 was incorrect. Rete that peak for 1970 andNIPSCO contract contains provisions to supply NIPSCO

with Supplemental Capacity up to 175,000 KW when the 1971 is the same. See attachment.
NIPSCO reserve drops below 15%. NIPSCO has been in-
formed that these provisions cannot be renewed; the 8-31 Table 8.18 Table 8.19 is incorrectly numbered 8.18 and certain data is

contract eri tres in June 1979. As a result of the - 8.19 incorrect. Table is attached, retyped in correct form,

expiration and the reasons set fo.'ch in Section 8.2.4.5,
it is the NIPSCO intent to increase its reserve require-
ment to approximately 20% for planning purposes. These
plans are predicated on the timely completion of the Bailly
Plant. NIPSCO's arrangement with ILM was described in
Sectica 8.1.2. At present, NIPSCO plans to contract for
200 MW in the years 1980-84."

A-74

-- - _ - - - _ _ . .- --



.

I

l
|

,!

/
- '

.a. .y. e
. * ' '' 3

"

. d' / .
g .

' "
pg,,

]
, ,~

* , f ;( -

4 L -y.,
, ,

.;' / , s c. . L~
'

( . .. . q(: .. .
..

y: 's -. y': ,.

. , , . - , __
x- s,,;, g ~ ~;

.;, ( k 'UL- . -| h ' , . . ' h ',..'.t *" q.. .

-' d\ j..*- ', ; ;19.. n -W '' .- b i,

c .'''1_ -.*~?, 2 _c gg ' *'
SCALES

* " ' - ' ., f, " -
, 'o too 200 500

). l.;, g ''.
- Y* '

< Q. 2 , zi.j ; _ *
-. ...s . . ~ . '*wn. _

. _1. 2,. h -. - -
:

'
~

-f - '
-

.,; . f. .'e n w - - .\

i;, './.". Pf .s.-1 ~ A', 7~ - ,'

,

g? ' , 5,.

. ! ?cr ~* s.h gJ rd')
, - '''

-

, 4 -
O 80 0 200 300 400,,- "

,

' E.~. Q ' bDA ?r 5% ' M LOMETERS
y -} :.; ' , J +-G 7- g. , C *npsco II LECTRIC

'' f
~; * , -

y 4 a

'*
, .u .k

_ : 2 : .-R* sE' .d d ' : ,,3.,.
'

-
, Psi.:... . ~.\ - f -

. . ~ . & ~ ^'
'

, .
- IPL.*s :* -" - ,{* , g_ . s ,~[-

,h .,-J.7~--*

.--
. 7~ *.

. \.$ , KIP. .

_ ''r ^ . N '/- K, - > '
"

3r'g1 $

".1, _ n .. D -@ W ' _ T ~
'

ECAR I*
s

eFig. 8.4 Boundaries of [[At. KIP. IPL. P$! and NIPEO. }
4

|

o
v'

< m O
h *Inz W * *

J O 2 54-
O " ,- 5O Ea "z w s2 g a

I Og C

' \ \
7 3r i

l- 1 A

S \ /pL, I M i

4 :

E N I / 4
$g S ~# rt O

a 151 - 5
18i LJ $ s* L d '.% *

ta - i-
.O4 m 2 *mW NO s

o.@p L}e a
~ < 23 :

Ozw
I

get
l

__

=e2
tr < W a-

I f g -2 :s
-, 0 0I 040L ~1
M

__
-z-

. ._.



6-10 n'

10 m i e i ii i e i gg g .. ii gi

ICOpi giiiig...ig ..igiie i i . i a gia ii,
- _ . .

i

.
- . .

*

..
- 8 - -

60 -
- "

-
-

50 -
,

-*

. ; -
-

40 -
-

6 -
-

- 1
- jjeN Ls

~2 30 -

-=5 - - .n o ew) f.P.
-

-ui . %,3
- E ''g.,,,"'e .

2 . MARBLE HILL.,
~' "o |AND||20 -

; ;, 4 _ | w3, ,,, v & e* g _
.

D L ; ..>= f
- oo _ 2 .

_. 4
a: |-- . .. . .)4w 2z . ww . ,

'
10

-

3 -

] :2
,

- . ow Zp.-

..f/ - ) .{ _

/' - <.J
-

e.-

.
G /

< 3 If
3 5 -

' < 2 - / -

c.
z
< 4 - /

- o1z + *
+

3 - + HISTORICAL
- +

o PROJECTED - +
+ HISTORICAL PEAK DEMAND

~

2 -
, - o PROJECit0 PEAK DEMAND*

W

LS - ?
'

l I l Ii i e i . i , , , , i ,
IIe e a if..tei iti .Iie,t. . e i, ,

l.O l.10 1975 I?80 1985, , ,

.960 1965 .'470 1975 1980 1985

flg. 8.6. RIP $CQ Aanva. System Energy Requirectat f in. d.n. tales 3 capacity ana Pea. Or, .-6

lhtte IIIP5CO's annual sales are lest than its caerey requirerent beca.se of 14o t e : It c inw. i t eni us lin, reg.cese t g n t r% n.. .t c.im,t y andtrani.ients ton IdliC5 and the Ct' Tiny's u".a of its oise energy. The e i = . t.it 6.n i .u- s i.. f a n .n , e n.. .t .t v .i ; , . . . , . .a a , nc.e t., ,i.g..,

hl%tortcal valuel here reportet try felPSCO in lable 3.1+2 Of the (R F r4. I se. e * * ( iw.r i t i f f.b . .;el of (bc 5.i e t . r t w.t f8 a a ' S t . *w .-

and the projected v lues. which are filPSCO's espectations. were p x . p t) aa4 4 tair . .'ru P :c t te t ia.: rale".r o o ..o .e n' r %3c-
ID 19 e t". Ma **r l f or t ha vrael t %4. IV I in :ll P5f 0* *reported in the Same table. The Stratant 1(nel th4t apoear On the 4tt f ' tan

e e r.'.c e 4 t i tm
a

for tu tt e e e s .sr i t , | r.* coi e s . co. *sent 's t"5C3'sgraph ia re drawn by the $ taf f prinar tly to .1ulite LMc eye. The Staf f cr ea.rn s
attach a no predic tive value to the''t. On the * era 40. the yeart ras t reib etW>uit in 1 i t t esta't i' tool for f ei t . a < ik ien ta ts - 4
1%d1-tifi$ wer* characterlicts by %* ancial gree.th e 1%5 1%9 t'y l i or > , + , l een . w , t h+ w gh y t ?! g,s e.g iang and for t'.e u6e ef.

II .T .19W1171 by 2.6". and 1471.1471 by 9. ft * , F.lPSCO espects to r m .u i a . i a v ii. r I .nc h i , . . g .tr .i o . .c i .. 61 hit s ser ,o.1 li es.'-

nead 2.3 10' klui in 19t|5. which cow!d be reached by an average .n.H e rn,e ar *t 'stf 500's fu ture peau i f tney crw at r eac's era r
annual gremti) bel t en ing frtire 1974 of F I,c.j innies, from I ); $.

A-76

t
1

1



w

y | . * M R ". * * *. * * * * * * *
L

\s ~--- -omoe aoooo. o.....~..~~~ o
E JJJuo Jodoo do...coo

t
**

~. * * * " . * . N..5*".*".N..*.
* *

6g g 3 .g .... . ..e
" s 9*9..N .Maa*S * tnt- y aj - . .. ....e...~ .

l.~
..

g I -r :
g t-. . ~~~~~- .....---

5 y * * * * N. P. N. * * - ", .9 9 " N ti -;;;;;;sso = cessv.... ...u
,

- - - - - - - - - - - -o.- c.a.
- g

. %.

. g I

b
-3 ~. T.
* '

r. u. . ,

~. % ;.*
.z I .o~...-..~..o.. 3 I .- e~ ... ~.c~..~ ~} - ? , g 5 diddddidSRddddd:(

E dNddNNRdddddddd
r

-
.

.. -t ...

-* *
. . .

5-

*E *FJ
* 3

5 ;
$

~

NE. I*, OO
, ...~o ~-~.,-~~.. .

- - - - - - - - - -eJJe4 4 4.:.:4 ds &s s i e F'E *~*~~ * * * * * * * * * * ,.

.

-g y
i ,

----- ...~. -~........
.o

7 u ". .
w .r* 0 ;.

I*

* :1. .t

-7 1. &
-q y

-~.
. 4.. -y = ..

--.~o .-.....~~- .-~~.o~.-o ,e~-~. #-

JJJJ4a;444JJJJa
- - -*

~ ~:~ss s e 5 '-~~' ic 54 4 1
*

g ,g ;a y~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~- - - - - - - - -
= *O a

,

: b
.** 1M.. c

f= I:;f

t 3 *1 * 5' 3 : ? 1.J -t. -. -. -e

,

. s
6. s- ~.

e
r=.
I

=c

o
Eee. * 4 e

3-"' *..~- --... ~o-.. ..-...--.3-,E S C I -
4J.J4 44444

$
.

Wo44 4444 JJ444 e f
32: --- --

,

26*.5 -*

I I'
s

*
-

1
*~.*

5 . 3.,
. -. . -.
I*

' l' ~ m ,eCE: '. d"aEtR * R4
p m e ..m. . .. - 2 09",e_: 3, . . .m .. -- 5 .-. ..-.: ig,

& ~ L F
.:', 3 i 3"

e -I
'I7 : *

d w %

3 ".
33 * F

5t*
^g

& N~ EER 0*:"0 R 9 ES " j[,888 ggS$8 88 .I{~
, _

: #_3 n~ m..En.-... -~~st ~ . . ~ . - - , . - n~.. . .~ ,, -. . .. . ..o-
- -- - - - ~ ~ - ~ ~ . 3 ,. e

.

~ m., --

.I : -= |
-

- ,. \

.R. -3

J .6 2
-3t 81

. -- 3Y
-

o .

E EL 8* *

PN Ed$..~5 E5EU EI,N.E h3
a. .rt ., _
. .ns

- e e :_ 3- --~~~ -~ . e
R . -. .

* $ .$ C 1 k, s .
* e. .

t~ , , "m -.
. . "a .4*

*
d

g03-
g~-.. g.-og .-... ;g .b g.

3_ ~ ? g *. 2 .3.F2 [332. -g . ,t. 4-- . .. . .--- ,,

$I5IE2N
er : s r. r
5.6* 3 3. * E5

. -
- .: : c - - ..* -r r e- .-



, .

d v.. .. <
t- *da -e.-

*Et
. . "8 5[ ~F .E. - ~ E1,.i. .f i F

E .F .S.R. R.R. .E F F .8
. .

:

~~ . . : .. . ._
5 i$v*~

. . .?i ,
,

3 liY
5 5.'e

a
a

=. ".# ,

A .c
t**

5yf
T L

-

I ..e. .*Oo .-
o. . f..

% **-*e.~o
i .****

* * "o*F 2 .o L' 2. .' %.
^ ^..o

--- ~~.~ , , . , ~ .
..e.~~ ~~n-m n
~,#.oc.oe

oees- . .a. Re. ,~ Sme n -,e...--~.4 y on se .
..* -- .

-I .l. i t ".
-. -r.-t. y .e. *

y g -1
t.b t* .

b v.s - -= 8e

Tes~Ew3s o
$ b! . 4 *s .2s e o e o e e u -e2 -* -2 2 -2 -2 s E LI .g,3

- a o

00
l'==

|
=c

., .

.

g. -. 4.
e
. -6 -

-$

. T. *
.T O *

~ -
. A. e . .a n o. e. . ee.. o

'l ~ ~. 8 2. o ~ ~. ~ . - - e .~.
. .. ~.m.o ~e

. #. u.... . - ~ . . . ~ . ... . .

g = ~ ; ~. ... . .
.~ --co- .e. cg 2:22 0 000:00, . ~

2~ca .220%0%2EN ",; f* O - , . .~.~. 3
..,. . -

p.

T
- -

.. . . - - mee -ce-c.

W #F* ".*.e.9**.**.~*%.*~.9.".
-

$.. . * *. " " *. " o g * ** g ** 9 7 ".
6. -e.co e. e . e e. ~ e 6

g *| .o e~-
*

t .t..4 , e v. e,sene. - - s.~. e ~e
---- ~ ~ - - - - - ~ ~ = .-. R . ~.n . 5 -..t'. ,e~. . . ,e.ooo .c. ---- ..,o

. .~~ .
-

---
.
ug

u
(. ,

[
2 .i A,*

o u ,6

-
...h r I.

u '

c .
.t. o..

e..,i..-.,..- ~~F.~.~~8, , . . .-

.~,,o3,3 2.e~~me.
.. 3...E~e. , , -

.f o
. ~,. ~ , 3 $. ~, . .=. S,. - e .= m

..e--n .... ~ . . - -4 ,..r,....~., ~ = ~ = =-...~.. ... ,

.,- ; ,-
. .o . = a.a

& e

. -D&

r ?
~-

O|?m os*q n ^ h

e
,

- , @. 8. 9 5* .....6.59.Wh.. N. E'N. . 8*. I h ~. C. C. 9. N. N.O.~.P.. . . M. e. d'*.'

.

' a .W'| F .
. . .

gP$ N O @ ef9 ~ .Ef' M g 4" . ~ - ef* ~ . 9 E-P#E

s .", $ f. P N aft $" ef94 22 K * * * R:*.! A . ;" 8 ~;; AC 30R2:0 %.* K:';E
a

b-~ @**$W

$

b. 3 kd .,.

| - * * ". .. .
p



t

p0973'B'l INMA"A PF''IC frRVICE CorgA'rt

CorrCTED "ABU* 8.19x

[ [ ?.[. [4 5 f, 5 ' 0 *. (I ; k
.. ._

?3' 2

L U 23 $
- Table 8.19

'-

ECAR Capacity, bed, and Reserve Forecasts*?
5 $ 7 ..'.
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~M %
0 '! h; 3. *. [.d w ~ 3

.

w.. ~g r ~ ; . ,, OG0*0C U A.[3i3 [Eid' '_
,;; f Capacity During,

*
. tu m r WA**" *

_ Native Peak IoM O!!) Native Peak Mad D N) Available Reserve** *
, , ,3 i ~h" r.

B of Mstive Peak):* ;4 ? .. * *1 Year 1975 1974 1975 1974 1975 1 714
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Jd,
. 21 =q
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22Og .5 ; g E
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FEDERAL POWER COMMIS$10N
w ase.pectone. D C. 20426 Mr. 5. J. Youngblood -2-

In the preparation of these comments, staf f has considered
PSI and NIPSCO Annual Power System Statements C 'c Form No. 12),Myg the East Central Area Reliability Coordination Ag Sement's (ECAR)
Arnuel Report on Reliability and Adequacy of Elect (t Service,

$ ~f,.a,-
. % as well as related information f rom other FPC reports. The staff

i 19M-1995 isubmitted pursuant to PPC Order No. 383-3, Docket R-362)

A bases its evaluation of the need for a specific bulk pou T facility
,, j$ @ f upon anticipated system load and capacity conditions imma lately

. ,\Mr. S. J. Youngblood
G isf, Environmental Projects Branch 2 V

folicwing the availability of the new facility.Jivision of Site, Safety and * C %
- -

PSI and NIPSCO are members of ECAR the area Reliability CouncilEnvironmental Analysis % W. j$ 9
h' % N

<U. S. Nuclest Regulatory Consnission which coordinates the planning of bulk power generation and traase

( D 1'Q[
p/ NWashington, D.C. 20555 mission facilities of systems located within the council boundariesjs

(see attached map which delineates council boundaries). PSI isDear Mr. Youngblood; also a member of the Kentucky Indiana Power Pool (KIP), all members

This is in reply to your letter of March 5,1976. requesting of which operate within the ECAR area and are themselves ECAR
members. Based on data contained in the ECAR R-362 response, eachcoament on the Nuclear Regulatory Commission's (NRC) Draf t of the members of KIP will . .re in the f 5 percent PSI share ofEnvironmental Impact Statement (DEIS) related to the proposed
the Narble Hill station,issuance of construction permits to the Public Service Company

of Indiana, Inc. (PSI) for the construction of the Harble Hill The attached tables show the projected capabilities, loadsNuclear Generating Station, L' nit Nos. I and 2 (Docket Nos. and reserve margins for PSI, NIPSCO, KIP and ECAR during the 1982,
STN 50-546 and STN 50-547). 1983, and 1984 sunsner peak periods and indicate the ef fects, on

The Marble Hill units Nos.1 and 2 are scheduled for coesnercial generating capasity reserves, of the Narble Hill units. The 1982
suaner ped period is the currently scheduled initial servitaoperation in January 1982 and January 1984, respectively. PSI period of unit No. 1, with unit No. 2's in-service date scheduledhas the responsibility for the construction of the two units and prior to the 1984 summer peak demand peri ~a. The useful life ofwill retain 65 percent of station output. The Northern Indiana each unit is anticipated to be 30 years or more; therefore, eachPublic Service Company (NIPSCO) will have a 20 percent ownership unit should of fer significant contributions to the reliability of

in each of the two units with remaining station capability participating systems well beyond the initial service needs
assigned to other electric systems in the area. discussed in this report.

Comments presented herein by the Pederal Power tonscission's Reserve margins for PSI and N1PSCO appear more than adequateBureau of Power staff (staff) are submitted in compliance with the during the study period, but the significance of the units'National Environmental Policy Act of 1969 and the Council on capabilities must be considered from a regional viewpoint. TheEnvironmental Quality's. " Preparation of Environmental Impact isolation of a system f rom its electrical environs. for analytical
Statements: Guidelines" dated August 1, 1973. Staff's interest purposes, yields less than accurate results,
is directed to the thoroughness of the DEIS in ass,..ing the
need for the capacity represented by the propoe 4 units a. well
as related bulk power supply consideration- Reserve margins for ECAR and KIP are sensitive to the availa-

bilities of the subject units. ECAR has not formulated installed
reserve criteria for its member systems; however, the KIP Planning
Consmittee has established a reserve level of 17 percent of peak
load to be maintained by signatories to the KIP agreement. The PPC
has found that maay utilities plan for reserve margins of f rom 15
to 25 percent of peak load.o#%

3 aut;+

Y E

%...s s/

A-80

_ _ _ _ _ _ _ . . _ _ _ .



EKNPlS EKhPFS EKKP MS E E N P P' S
k* . '. 3=. 1 .n. CII Say CIl Say CIIS ay CI1S ay

; APPI r s ) PP: r s APPL r n APPIr s
R S

lbt
.

S
lbt R S

lbt R S btR
C e C e C a C le
O em O em O ea O ee

3u B. =n :,5. m ~ "|-

lo lt lt lt
- i " MW iHW

* L. 3"J u 21 -":3a=,t A"ame36
lh li iHW MW: . . y 2t3 m "2a B.

L,*m ".g"f. :s 1 .
ii i ii

t81 s*.: h lh lh
;. *1 .; 5 4 ' . . = Nu u

o

,2e 2 8"a2-' :.s:0 uj s1.481. = 2 i. ;e *8. d
,h ,%t h" 8x: x 3 * s: otu1.. !8". .: 28

32 y
.

1 1 1
1 "84 *o

a..
33.v r:t8. ."o:

" , :. ue.:m:3 e. 8 " 'ro .284 "2 1. ^ed ag:. :: . o.1 3 . .t: t:: *oj 08. ".
a 1 *t8 3w 3 "2 :,. ,. | *- :: E", CS CSn5.

u .."2
*:

.3 *: n *:: 3 ':03 ". *! ' *::::. 01
1 - ae T 1 1 - aa1
01 p a a 01 01 p a T

4335 5436Mco 1857 71336as b 0235 Gas a
.g - ":::: :41S. . 8174i l 6 674. 73571

2 1 ! ^650- is
1

21145 2600 - i o
bc

6 9
1.!

9245 t n e ) 1 4245 n l

t a e
y 1 y l; - g *i u42 4S.e I "23.: "x : "i r . EE.g : ! 1 !

S. t. : ;: T t1* - -n:u 8: *t.r tO0": e." |"t. =& :. go "! 9e28. 81 ~.ti:o &8: 1 1
9: *t8 A; "3o t8 e. tB k "c.= c E :! - TFN8 TFt

9

'
- rie3 - riei

8
2

. . 5. S ". i 3E . g .5t.s243 - - ar t - - art.5. 3a.s.c : Wsne.S 1 12 2 Wnm S
: * *- e *. 8 ". et. e.13at 034 - 032 -E:3t8- :. 4 :.k *.*: 710-

o o. 944 - 942 - s o u
33 0 390 - f fs 500 - 500 - f f m4.:4O8 * ~ . : "3::sc 710 - - e n 140 - 140- - e: :3 s. .g: r e 1 r e

s r / s r

j5 : 2 j:. mgu 8c.24 5*. : "3.[u P P
e e2 t2 * - 8 -. 11 a a.? :3: "o u: 8"ao o e

4 12t o., a":". '1 ". k k
8* o "2 "- - T; t3. . *3u. CA cAav L a v L3*:w. : "; a 4 ". d "m " =8:1: e".4,::

2:n : : ,2.04 1 1 p a o p a o
01 01 ai a 91 91 ai a,5 222. 1 ~.:11 233 * 34362: Niabl d 8335 9436

sto.13 2 e: -|*w 1.,1t1,.
bl dNia2797 8594 6297 7094

.
e: * ".:013,. *. .s5. . : - 7811 5145 lb a 6311 9345 lb e

5245 5700 - il n 1445 1000 - i n.l d.i.:tr *a.:e * 2 3" * 3 3 x ::8 1T 1 t e d t
y y

- 32 *s*:. * *:. ::*5 S:, 2 8 e:S1 S S,a, ?:ugc u u
: 3- :N l. 11 :t1*"2o.2":.* 2 ; :s p l: :."2 p

i

.

*.:. a * w.a " 3',e '8o 8n. | ,
l

p
. 4*.a" 308o * "iu a. I l.

y y
#. e e. 3et :au12: *:. :d: "0 PA C PA C"I *:swxx " a1 s::. en o - en o=.g- $=. :r: ":3

.1e.=":: 50 " .:O'? *: :.: 9
1.' 9 ki id 81 81

- at n at n

"3> "= , : ".. 3530 3530 - aa
i

0420 0460 Li
id24mki0 24 0 2;4t c 5124 51 c

0383 0383 Wli t t
9932 9832 op 9867 9877 - op i

o 7526 7526 aa o.

dt n dt n
e s e sEq. (, ',; 9i, d d

,

S. , g. .

d*: 2:a* 8: R - R
1

11
1 e 1 1 e

6303 7112F s 3111 421221 3211We 5826 6523 Nse< ".e3 = . 3989 6303 r 6043 9467 r
2715 2270 - v 4929 4234 - v

e e

- R R
1133 1134 e 1144 1245 e
4182 5790 s 5560 7278

0323 3213 r 9852
. Ws. . We e
3252 r

- v v
e e

= o.
cIo

'i11



.- . . . ~ - . , . . .

' '
. ; . .

f ':s'
.

.h'

L. - . f .- Ab'j' .% a.a

g[; ,g f' ~
w _,jup

f~ ~'~

hI -/ I . wp p,j; b. h .it fvh

?.
' ]*[,'|ff(A ' . ' .f$|u|,^'

p_

# E f2 ;

SCC & - -A dr ,,,-
'

,

O'+w . 3 mN k .. 'h,. ' c. f d- [q (' , "" 9'
.

n -- . u- % M Altt y p!hD, e
i.. #

p ..--,- - ]I(."f g. -

a:r E y; g', c ,g jo oo p-
~~s , .y i _, .g:p ;w ;

r

- i o

1ny -

,..t,-..---g '
' - j

-,

v3

3-;SV/PP j , , ,. g p?
MTa

iciff ' "" 'EEg: .s vW-

. 'T f Rf|hi,, -

', y,
,( , | . k t ygy., m y,_y -

.

~ 6.EETCy- "e~ * f% - . . . - ~
.m ,.

-

s].)g**n*.V- % $
,

', ,

gus

m., . - .

***'E.W. f,
. . = i. a._.

. REGIONAL ELECTRIC RELIABILITY COUNCILS a i. im

5
4 1

*E

ii

Table 111 - 1984 Summer Peak load and Supply Conditions*

e

Net of
Seasons! 'Tira Available AnLitipated

| System With Capacity Trans fers capability Peak load Reserve Rese rve

Marble Hill Nos.1 and 2 -W= . W .. .W. .W. .W. .W=

7235 4854 2381 49.1PS1 7235 .

436A 3183 1133 37.2XIPSCO 4166 200
EIP 15530 376 1590 13%b 2558 19.2
ECAR 112509 1825' 11068% 95340 15344 16.1,

. System Without -
Na rble Hill No.1

6500 4854 1646 33.9Pit 6500 ...dl 4340 . 3183 1L57 36.540NIPSCO 3940
EiP- '14795 _ 376 15171 13M8 1447 10.8

'ECAA 111371 1825 1095 % 95M0 14214 14.9

Systems Without
karble Hill Nos. I and 2

Ps1 5761 ... 3765 4554 911 18.8
Nt PSCO - 3714 4001/ 4114 3183 931 29.2
RIP 140$0 376 14436 13 % 8 1088 8.2
ECAR 110243 1825 108424 95340 13084 13.7

- 1/ Increase la purchased capability as per contractual arrangement.
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APPENDIX B
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TERRESTRIAL VERTEBRATES OF MARBLE HILL AND OF THE TRANSMISSION-LINE CORRIDORS, AND TERRESTRIAL

INVERTEGRATES OF MARBLE HILL
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Table 8.1. Relative Abundance for Litter Invertebrates of the Floodplain
Sampling Area at Marble Hill Site

Number of Relative
Class Order Superfamily / Family Individuals Abundance , %a

bNematoda 2 0.50
' Oligochaeta Opisthopora Lumbricidae 2 0.50

C011gochaeta Plesiopora Enchytraedae 2 0.50
bArachnida Pseudoscorpionida 1 0.25

Acari Ceratozetoidea 44 10.89
Parasitoidea 33 8.17
Eremaeoidea 5 1.24
Trombidioidea 2 0.50
Oribate11oidea 2 0.50
Uropodoidea 2 0.50
Phthiracaroidea 1 0.25

.Hermanielloidea 1 0.25
Raphignathoidea 1 0.25
Microzetoidea 1 0.25
Galumnoidea 1 0.25

dAcari Miscellaneous 136 33.66
cAraneae Lycosidae 1 0.25

Diplopoda 1 0.25
bSymphyla 13 3.22

Insecta Collembola Entomobryidae 68 16.83
Sminthuridae 2 0.50
Poduridae 1 0.25

Coleoptera- Staphylinidae 9 2.23
Carabidae 6 1.49
Ptiliidae 3 0.74
Lampyridae 2 0.50
Cucujidaec 2 0.50
Chrysomelidae 1 0.25
Pselaphidaec 1 0.25
Miscellaneous * 6 1.49

cThysanoptera Thripidae 1 0.25
Hemiptera Miridae 1 0.25
Homoptera Coccidae 9 2.23

Aphididae 3 0.74
Cicadellidae 3 0.74

cLepidoptera Noctuidae 1 0.25
bDiptera 12 ' 4.46

Diptera Chironomidae 6 1.49
Stratiomyidae 1 0.25

Hymenoptera Formicidae 4 0.99
Pteromalidae 2 0.50

Diplura Japygidae J 0.74
Total 404 100.10

From ER, Table 2.7-144.
aBased on five Burlese funnel samples.
fSuperfamily/Familynamenotidentifiableduetolackofadequatekeysoridividual,beingin
too early a life stage.

CUncertain identification due to damaged key characters,
biscellaneous group cos.''sts of the followir; superfamilie<- Oribatelloidea, Microzetoidea,
Ceratozetoidea, Galumno aa, Hermanielloidea, Parasitoidea, Raphignathoidea, Carabodoidea,
and Eremaeoidea.

'Hierell_aneous group cor sists of the following families: Staphylinidae and Carabidae.
'
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Table B-2. Relative Abundance for Litter Invertebrates of the Ecotone
Sampling Area at Marble Hill Site

Number of Relative
aClass Order Superfamily / Family Individuals Abundance , 5

bNematoda 2 0.6/
Arachnida Acari Ceratozetoidea 59 19.80

Parasitoidea 33 11.07
Galumnoidea 22 7.38
Trombidioidea 4 1.34
EupodoMea 2 0.67
Phthiracaroidea 2 0.67
Bdelloidea 1 0.33
Damaeoidea 1 0.33
Raphignathoidea 1 0.33

,

Aranea Salticidae 8 2.68
Linyphiidae 7 2.34
Thomisidae 1 0.33

bPseudoscorpionida 3 1.00
bSymphyla 7 2.34

bChilopoda Lithobiomorpha 1 0.33

Eucrustacca Isopoda (Cyclistas sp.)c 2 0.67
c cInsecta Protura Acerentomidae 2 0.67

Collembola Entomobryidae 76 25.50

Coleoptera Staphylinidae 10 3.34
Carabidae 6 2.01
Pselaphidae 3 1.00
Lampyridaec 1 0.33

Thysanoptera Phloeothripidae 5 1.67
CHemiptera Lygaeidae 1 0.33

Homoptera Coccidae 7 2.34
Cicadellidae 5 1.67
Aphididae 4 1.34

cCerocopidae 1 0.33
bLepidoptera 1 0.33

Orthoptera Gryllidae 1 0.33
bDiptera 1 0.33

Hymenoptera Formicidae 17 5.70
Pteromalidae j 0.33

Total 298 100.17

From ER, Table 2.7-145.
aBased on four Burlese funnel samples.
bSuperfami'y/ Family name not identifiable due to lack of adequate keys or individuals being in :

too early a life stage. |
CUncertain identification due to damaged key characters or early life stage. ;

|
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Table B.3. Relative Abundance for Litter Invertebrates of the Upland-Woods
Sampling Area at Marble Hill Site

Number of Relative
aClass Order Superfamily / Family Individuals Abundance , %

Arachnida Acari Ceratozetoidea 13 18.57
Galumnoidea 7 10.00
Nothroidea 1 1.43
Phthiracaroidea 1 1.43
Oribatelloidea 1 1.43

~ DDiplopoda 1 1.43

Diplopoda Julida Julidae 2 2.86

Insecta Collembola Entomobryidae 32 45.71

Coleoptera Carabidae 1 1.43
Staphylinidae 1 1.43

Thysanoptera Phloeothripidae 3 4.29

Diptera Cecidony11dae 1 1.43
Psychodidae 1 1.43

cScatopsidae 1 1.43

Hymenoptera Formicidae 3 4.29

Diplura Japygidae J 1.43

' Total 70 100.02

From ER, Table 2.7-146.
a Based on four Burlese funnel samples,
bSuperfamily / Family name not identifiable due to lack of adequate keys or individuals being in
too early a life stage.

cUncertain identification due to damaged key characters.

I

1
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Table B.4. Relative Abundance for Litter Invertebrates of the Upland-Grassland
Sampling Area at Marble Hill Site

Number of Relative
aClass Order Superfamily / Family Individuals Abundance , g

bNematoda 1 0.12

011gochaeta Opisthopora Lumbricidae 3 0.36
cOligochaeta Plesiopora Enchytraeidae 6 0.73

Arachnida Acari Ceratozetoidea 286 34.79
Galumnoidea 95 11.o6

cRaphignathoidea 49 5.96
Parasitoidea 14 1.70
Bdelloidea 6 0.73
Eremaeoidea 3 0.36

cHermanielloidea 3 0.36
Eupodoidea 1 0.12

dMiscellaneous 27 3.28

Araneae Salticidae 2 0.24

Insecta Collembola Entomobryidae 260 31.63

Coleoptera Carabidae 10 1.22
Lampyridae 2 0.24
Staphylinidae 1 0.12
Chrysomelidae 1 0.12
Pselaphidae 1 0.12

Thysanoptera Thripidae 1 0.12
Phloeothripidae 1 0.12

cHemiptera Miridae 3 0.36

Homoptera Coccidae 7 0.85
Aphididae 7 0.85
Cicadellidae 2 0.24

cPhylloxeridae 1 0.12
bDiptera 7 0.85

Hymenoptera Formicidae 18 2.19

Oiolura Japygidae 4 0.49

Total 822 99.95

From ER, Table 2.7-147.
a Based on five Burlese funnel samples.
bSuperfamily / Family name not identifiable due to lack of adequate keys or individuals being in
too early a life stage for family identification. ;

IcUncertain identification due to damaged key characters or early life stage.
dMiscellaneous Acari grouping consists of individuals of the following superfamilies:
Parasitoidea, Bdelloidea, Eremaeoidea, and Galumnoidea.

!

i
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Table 8-5. Relative Abundance of Foliage Invertebrates of the East-Facing
Slope Sampling Area at Marble Hill Site

Number of Relative
Class Order Family Individuals Abundance , ga

Gastropoda Stylommatophora Paravitreab 10 8.62
Triodopsieb 1 0.86
Zonitidae 2 1.72

Arachnida Araneae Thomisidae 9 7.76
Salticidae 1 0.86

Acari irombidiidae 1 0.86

Insecta Coleoptera Curculionidae 42 36.21
Chrysomelidae 7 6.03
Ptilodactylidae 2 1.72
Mordellidae 1 0.86
Elateridae 1 0.86
Pselaphidae 1 0.86

Hemiptera Nabidae 2 1.72
Tingidae 1 0.86
Miridae 1 0.86
Cydnidae 1 0.86

Homoptera Aphididae 1 0.86

Hymenoptera Formicidae 27 23.28
Ichneumonidae 3 2.59
Chalicidoidae 1 0.86
Pteromalidae __1 0.86

Total 116 99.97

From ER, Table 2.7-148.
a8ased on two 300-ft sweep net transects (one in June, one in September).
bGenus; family not included in key used.

1
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Table B.6. Relative Abundance of Foliage Invertebrates of the Floodplain
Sampling Area at Marble Hill Site

Number of Relative
aClass Order Family Individuals Abundance , g

,

Arachnida Aranea ? Salticidae 4 1.93
Thomisidae 4 1.93

Acari Oribatelloidae 1 0.48

Insecta Coleoptera Cantharidae 39 18.84
Curculionidae 17 8.21
Chrysomelidae 4 1.93
Phalacridae 2 0.97
Coccinellidae 2 0.97
Pselaphidae- 1 L 33
Rhipiphoridae 1 0.48

Hemiptera Cydnidae 25 12.08
Miridae 17 8.21
Pentatomidae 5 2.42
Coreidae 2 0.97

Homoptera Cercopidae 6 2.90
Aphididae 5 2.42
Cicadellidae 5 2.42
Membracidae 2 0.97

Diptera Tephritidae 6 2.90
Chloropidae 1 0.48

Orthoptera Acrididae 3 1.45
Gryllidae 1 0.48

Hymenoptera Apidae 47 22.70
Braconidae 5 2.42
Collectidae 1 0.48
Formicidae __1 0.48

Total 207 100.00

From ER, Table 2.7-149.
a Based on two 300-ft weep net transects (one in June, one in September).
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Table B.7. Relative Abundance of Foliage Invertebrates of the Ecotone
Sampling Area at Marble Hill Site

Number of Relative
Class Order Family Individuals Abundance 6, %

Arachnida Araneae Salticidae 16 14.68
Clubionidae 2 1.83
Thomisidae 2 1.83

Phalangida ---b 1 0.92

Insecta Orthoptera Tettigoniidae 1 0.92

Coleoptera Curculionidae 9 8.26
Chrysomelidae 8 7.34
Coccinellidae 8 7.14
Cantharidae 7 6.42
Lampyridae 3 2.75
PhalacridaeC 1 0.92

Hemiptera Hiridae 4 3.67
Cydaidae 3 2.75
Pentatomidae 2 1.83
Coreidae 1 0.92

Homoptera Cicadellidae 14 12.84
Cercopidae 7 6.42
Aphididae 1 0.92

Diptera Rhagionidae 1 0.92
Muscidae 1 0.92

Hymenoptera Formicidae 7 6.42
Vespidae 3 2.75
Apidae 3 2.75
Braconidae 2 1.83
Sphecidae 1 0.92
Proctotrupidae __ l_ 0.92

Total 10) 99.99

From ER, Talle 2.7-150.
a Based on two 300-ft sweep net transects (one in June, one in September).
bUnable to be identified to family due to damaged key characters,
cUncertain identification due to damaged key characters,

l
,
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Table B.8. Relative Abundance of Foliage Invertebrates of the Upland-Woods
Sampling Area at Marble Hill Site

Number of Relative
Class Order Family Individuals Abundance , %a

Arachnida Araneae- Thomisidae 3 3.45
Salticidae 3 3.45
Lycosidae I l.15
Clubionidae 1 1.15
Araneidaeb 1 1.15
Agelenidaec 1 1.15

Insecta Orthoptera Acrididae 1 1.15
Coleoptera Chrysomelidae 7 8.05

Curculionidae 3 3.45
Anthicidae 2 2.30
Staphylinidae 1 1.15
Elateridae 1 1.15

Hemiptera Miridae 5 5.75
Nabidae 2 2.30
Cydnidae 2 2.304

Berytidae 2 2.30,

'

Homoptera Cercopidae 19 21.84
Cicadellidae 11 12.64
Membracidae 2 2.30

Lepidoptera Noctuidaeb 1 1.15
Geometridae 1 1.15

Diptera Muscidaeb 2 2.30
Chironomidae 1 1.15
Syrphidae 1 1.15
Mycetophilidae 1 1.15

Hymenoptera Formicidae 6 6.90
Pteromalidae 2 2.30
Proctotrupidae 1 1.15
Ichneumonidae 1 1.15
Eurytomidae 1 1.15
Chalcidoidea _1_ l.15

Total 87 100.03

From ER, Table 2.7-151.
aBased on two 300-ft sweep net transects (one in June, one in September),
buncertain identification due to damaged key characters.
CDifficult-to-identify spiderling.

. . _ .
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Table B.9. Relative Abundance of Foliage Invertebrates of the Up and-Grassland
Sampling Area at Marble Hill Site

Number of Relative
Class Order Family Individuals Abundance , %a

Arachnida Araneae Thomisidae 6 6.82
Araneidae 4 4.55
Salticidae 3 3.41

Insecta Orthoptera Tettigoniidae 10 11.36
Gryllidae 4 4.55
Acrididae 2 2.27

Coleoptera Chrysomelidae 7 7.95
Cantharidae 1 1.14
Elateridae 1 1.14

Hemiptera 8"cidae 7 7.95
gaeidae 6 6.82

.entatomidae 3 3.41
Nabidae 2 2.27
Reduvildae 1 1.14
Cydnidae 1 1.14

Homoptera Cercopidae 17 19.32
Cicadellidae 5 5.68
Aphididae 1 1.14

Lepidoptera i4 etuidae 1 1.14

Diptera Syrrhidae 2 2.27
Chloropidae 1 1.14
Muscidae 1 1.14

Hymenoptera Sphecidae 1 1.14
;

Braconidae 1 1.14

Total 88 100.03

From ER Table 2.7-152.
a Based on two 300-ft sweep net transects (one in June, one in September).

!
l
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iable B.10. Amphibians Known or Thought to Occur
in the Area of Marble Hill
or the Transmission Lines

Species

Scientific Name Conunon Name

Ambystoma platineum S.lvery salamander
Ambystoma maculatum Spotted salamander
Ambystomia tigrinum tigrinum Eastern tiger saiamander
Ambystoma opacum Martled salamander
Ambystema texanum Small-mouth salamander

Notophthairras viridescens viridescens Red-spotted newt
notophthalmus viridescens louisianensis Central newt
Desmognatun fuscus fuscus Northern dusky salamander
Plethodon glutinosus glutinosis Slimy saiamander
Cryptobranchus atteganienesis atteganienesis The he11 bender

Necturus maeutosus maeutoeus The mudpuppy
Ambystonia Jeffersonianun Jefferson salamander
Plethodon cinereus cinereus Redbacked saiamander
Plethodon dorsalis dorsalis ligzag salamander
Plethodon richmondi richnondi Ravine salamander

funcea bislineata rivicola Two-lined salamander
Eurycea longicauda longicauda Long-tailed salamander
Eurycea lucifuga Cave smiamander
Scaphiopus holbrookii hotbrookii Eastern spadefoot
Bufo americanus Americar, toad

Bufo voodhausei fouleri Fow1er's toad
Acris crepitans blanchanii Crichet frog
Pseudacris triseriata triseriata Western u.->rus frog
Hyla crucifer crucifer Spring peeper
Hyla versicolor versicolor Eastern gray treefrog

Rana clamitans metanota Green frog
Rana catesheiana Bullfrog
Rana pipiens pipiens Northern 1eopard frog
Rana pipiens sphenocephala Southern leopard frog
Rana palustris pickeral frog

Rana sylvatica sylvatica Wood frog

From S. A. Minton, Jr., " Amphibians and Reptiles of indiana " The Indiana
Academy of Science, Monograph No. 3, Indisrapolis 'fana, 1972, f

i
I
,

I
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Table B.ll. Reptiles Known or Thought to Occur in the Area
of Marble Hill or the Transmission Lines

Species

Scientific Name Connon Name

Chelydm serpentina serpentina Common snapping turtle
Stenotherae odomtra Musk turtle
Termpens ornata ornata ,b Ornate box turtlea

Termpena carolina carolina Eastern box turtle
Graptemys geog nphica Map turt1e

ChPdsenys picta marginato Midland painted turtle
Pecudemys scripta elegans Red-eared turtle
Trionyx spinifer spinifer Eastern spiny softshe11
Trionye muticus mutieus Midland smooth softshell
Scolororus undulatus hyacinthinus Northern fence lizard

Eumeces fasciatus Five-lined skink
Eumeces Zacioeps Broad-headed skink
Natrix sipedon pleumlis Midland banded watersnake

b Northern copperbellyNatriz erythrogaster neglecta
Regina septenoittata Queen snake

Clonophis kirtlandii Kirtland's snake
Storeria dekays orightort;- Midland brown snake
Storeria occipiton2aulata occipitonaculata Northern redbellied snake
Virginia valeriae elegans Western earth snake
Thannophis sirtalis sirtalia Eastern garter snake

Thamnophis sir talis semifaciata Chicago garter snake f
Tha~rrwphis sauritus sauritua Eastern ribbon snake
Coluber cor.strictor priapus Southern b1ack racer
Coluber ecnstrictor flaviventris Blue racer
Elaphe obsoleta obsoleta Black rat snake

h m ropcitis getulus nigerb Black kingsnake
La-:propeltus triangulun triangulun Eastern milk snake
Lampropditus tvingulun syspita Red milk snake
Opheodrys aestivus Rough green snake
Diadophis (wwtatus edatrdai Northern ringneck snake

Cart}wrhis amoenus helenae Midwest worm snake
Heterodon platyrhinos Eastern hognose snake
Agkistradon contortriz nokcean Northern copperhead
Crotalus horridue horridus Timber rattlesnake

From S. A. Minton, Jr., " Amphibians and Reptiles of Indiana," The Indiana
Academy of Science, Monograph No. 3. Indianapolis, Indiana,1972.
aThis species was found in the applicant's survey of Marble Hill, but the
species is not normally found there, as the applicant has pointed out (ER,
Table 2.7-140) .

b in the area of the transmission lines only.
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Table B.12. Birds Of Southeastern Indiana

Breeding Permanent Winter
Species Birds Residar.ts Residents Transier.ts

Coninon loon X X

Red-throated loon X
- Red-necked grebe X

Horned grebe X

Pied-billed grebe X X X X

Double-crested cormorant X

Great blue heron X X X X

Green heron X X

Common egret X

Black-crowned night heron X X

Yellow-crowned night heron X X

Least bittern X X

American bittert, X X

Canada goose X X

Snow goose X

Mallard X X X X
'Black duck X

Gadwall X X

Pintail X X

Green-winged teal X X

Blue-winged teal X X

American widgeon X X

Northern shoveler X

Wood duck X X X X

Redhead X X

Ring-necked duck X X'
Canvasback X X

Creater scaup X X

Lesser scaup X X

Common goldeneye X X

Bufflehead X

Oldsquaw X

Ruddy dui X X

Hooded me' ganser X X X X

Common me'r Tnser X X

Red-breast 4 merganser X X

Turkey vult, e X X X X

Black vulture X X X X

Sharp-shinned X X X X

Cooper's hawk X X X X 1

Red-tailed hawk X X X X 1

Red-shouldered hawk X X X X

Broad-winged hawk X X

Rough-legged hawk X X

Golden eagle. X

Bald eagle X

Marsh hawk X X X X

Osprey ~X

Peregrine falcon X

Merlin X

American kestrel X X X X

Bobwhite quail X X X

Ring-necked pheasant X X X

Sandhill crane X

King rail X X
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Table 3.12. Continued

Breeding Permanent Winter
Species Birds Residents Residents Transients

Virginia rail X X

Sora X X

Yellow rail X

Black rail X

Common gallinule X X

American coot X X X X

Semipalmated plover X

Piping plover X

Killdeer X X X X

Black-bellied plover X

Ruddy turnstone X

American woodcock X X

Common snipe X X

Upland plover X X

Spotted sandpiper X X

Solitary sandpiper X

Greater yellowlegs X

Lesser yellowlegs X

Pectoral sandpiper X

White-rumped sandpiper X

Baird's sandpiper X

Least sandpiper X

Dunlin X

Short-billed dowitcher X

Long-billed dowitcher X

Stilt sandpiper X

Semipalmated sandpiper X

Western sandpiper X

Sanderling X

Herring gull X X

Ring-billed gull X X

Bonaparte's gull X

Connon tern X e
Least tern X

Caspian tern X

Black tern X

Rock dove X X X

Mourning dove X X X X

Yellow-billed cuckoo X X

Black-billed cuckoo X X

Barn owl X X X X

Screech owl X X X

Great horned owl X X X

Barred owl X X X

Long-eared owl X X X X

Short-eared owl X X

Saw-whet owl X X

Chuck-will's widow X X

Whip-poor-will X X

Common nighthawk X X

Chimney swift X X

Ruby-throated hunningbird X X

Belted kingfisher X X X

Connon flicker X X X

Pileated woodpecker X X X
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Table B.12. Continued

Breeding Pennanent Winter
Species Birds Residents Residents Transients

Red-bellied woodpecker X X X

Red-headed woodpecker X X X

Yellow-bellied sapsucker X X

Hairy woodpecker X X X

Downy woodpecker X X X

Eastern kingbird X X

Great crested flycatcher X X

Eastern phoebe X X

Yellow-bellied flycatcher X

Acadian flycatcher X X

Willow flycatcher (Traill's) X X

Least flycatcher X X

Eastern wood pewee X

Olive-sided flycatcher X

Horned lark X X X

Tree swallow X

Bank swallow X X

'

Rough-winged swallow X X,

Barn swallow X X

Cliff swallow X X

Purple martin X X

Blue Jay X X X

Common crow X X X

black-capped chickadee X

Carolina chickadee X X X

Tufted titmouse X X X

White-breasted nuthatch X X X

Red-breasted nuthatch X X

Brown creeper X X

House wren X X

Winter wren X X

Bewick's wren X X X X

Carolina wren X X X

Long-billed marsh wren X X

Short-billed marsh w-en X X

Mockingbird X X X

Gray catbird X X

Brown thrasher X X

American rooin X X X X

Wood thrush X X

Hermit thrush X X

Swainson's thrush X

Gray-checked thrush X

Veery X

Eastern bluebird X X X

Blue-gray gnatcatcher X X

Golden-crowned kinglet X X

Ruby-crowned kinglet X X

Water pipit X X

Cedar waxwing X X X

Loggerhead shrike X X X

Starling X X X

White-eyed vireo X X

Yellow-throated vireo X X

Solitary vireo X
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Table B.12. Continued

__.

Breeding Permanent Winter
Species Birds Residents Residents Transients

Red-eyed vireo X X

Philadelphia vireo X

Warbling vireo X X

Black-and-white warbler- X' X

Prothonotary warbler X X ,

Worm-eating warbler X X

'

Golden-winged warbler X
,

Blue-winged warbler X X

Tennessee warbler X

Orange-crowned warbler X

Nashville warbler X

Parula warbler X X

Yellow warbler Xi X

Magnolia warbler X
'

'
-

Cape May warbler. X

Black-throated blue warbler X

Yellow-rumped warbler (Myrtle), X X

Black-throated green warbler X

Cerulean warbler X X

Yellow-throated warbler X X

$

Blackburnian warbler X

Chestnut-sided warbler X

Bay-breasted warbler X

Blackpoll warbler X

Pine warbler X X

Prairie warbler X X

Palm warbler X

Ovenbird X X

Northern waterthrush X

Louisiana waterthrush X X

Kentucky warbler X X

Connec".icut warbler X

Mourning warbler X

Common yellowthroat X X

Yellow-breasted chat ' X

Hooded warbler X X

Wilson's warbler X

Canada warbler X

American redoe-t X X

House sparrcw X X X

Bobolink X X

Eastern meadowlark X X X

Red-winged blackbird X X X X

Orchard oriole X X

N3rthern oriole X X

Rusty blackbird X X

Common grackle X X X X

Brown-headed cowbird X X X X

| Scarlet tanager X X

L Summer tanager X X

,

Cardinal X X X

Rose-breasted grosbeak X X

Indigo bunting X X

Dickcissel X X

Evening grosbeak X X
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Table B.12. Continued

Breeding Permanent Winter
Species Birds Residents Residents Transients

iPurple finch X X jPine siskin X X l

American goldfinch '

X X X
Rufous-sided towhee X X X
Savannah sparrow X X X

Grasshopper sparrow X X
LeConte's sparrow X X
Henslow's sparrow X X
Sharp-tailed sparrow X
Vesper sparrow X X

Lark sparrow X X
Bachman's sparrow X X
Dark-eyed junco X X
Tree sparrow X X
Chipping sparrow X

Field sparrow X X X X
White-crowned sparrow X X
White-throated sparrow X X
fox sparrow X X
Lincoln's sparrow X X

Swamp sparrow X X X X
Song sparrow X X X X
Lapland longspur X X

,

.

|

.

- - -
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Table B.13. Mammals Known or Thought to Occur in the Area -

of Marble Hill or the Transmission Lines

Species

Scientific Name Common Name

Didelphis marsupialis Comon opossum
Sorex cinereus Masked shrew
Sorex longirostris Southeastern shrew
Blarina brevicauda Short-tailed shrew
Cryptolis parva Least shrew

Scalopus aquaticus Eastern mole
Afgotis lucifugus Little brown myotis
Ahjotis keenii Keen's myotis

Absotis sodalis Indiana myotis
Lasionycteris noctivagans Silver-haired bat

Pipistrellus subfIavus Eastern pipistrelle
Eptesicus fuscus Big brown bat
Nycticcius humeralis Cvening bat
Lasiurus borealis Red bat
Lasiurus cinereusa Hoary bat

Plecotus rafinsequii Rafinesque's big-eared bat
Sylvicagus floridanus Eastern cottontail rabbit
Sciurus carolinensis Gray squirrel
Sciurus niger Fox squirrel

Munota monax Woodchuck
Spermophilus tridecemlineatusb Thirteen-1ined ground squirrel
Tamias striatus Eastern chipmunk
Claucomys volans Southern flying squirrel
Castor canadensisa Beayer

Peromysne mniculatus Deer mouse
Perorrjecus leucopus White-footed mouse
SynaptcrTus cooperi Lemming mouse
ondatra aihethicus Muskrat
Microtus pinetorum Pine vole

Microtus pennsylvanicus Veadow vole
Microtus ochrogaster Prairie voie
Rattus rattuca B1ack rat
Battus norvegicus Norway rat
Nus musculus House mouse

Zarus hudsonius Meadow jumping mouse
a CoyoteCanis latrans

vulpes fulva Red fox
Urocyon cinereo<mgenteus Grav fox
Procyon lotor Raccoon

Abstcla frenata Long-tailed weasel
Abstela vison Mink
Taxidea taxuca Badger
Nephitus nephitus Striped skunk
Cynx rufus Bobcat

afocoilus virginianus White-tailed deer

From R. E. Mumford, " Distribution of the Mammals of Indiana," The Indiana
Academy of Science, Monograph No. 1, Indianapolis, Indiana, 1969,
a0ccurrence questionable.
b in the area of the transmission lines only.
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APPENDIX C

| FISH SPECIES THAT MAY OCCUR IN THE OHIO RIVER AND IN STREAMS CROSSED BY THE TRANSMISSION LINES
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Table C.I. A Composite List of Fish Species that May Occur in the McAlpine Pool
of the Ohio River and in the Indiana Streams Crossed by the Transmission Lines

Present in Present in
a

Species Status Ohio River Countiesb

Petromyzontidae

Ohio lamprey Ichthyomynon bdelliten X All
Chestnut lamprey I. castaneus B,JA.R

AllSilver lamprey J. unicuspis
AllLeast brook lamprey repctra acrycem AllAmerican brook lamprey L. tamottei

Acipenseridae
-

A!1Lake sturgeon Acipcu er fuZoeseens NT}
Shovelnose sturgeon Scaphichynchus platorynchus KE All

Polydontidae

Paddlefish relydon spathula X All

Lepisosteidae
X NoneSpotted gar Lepicosteus oculatus

Longnose gar L. osseus X Alle

Shortnose gar L.* platostomus X All

Alligator gar I spatula X J,JA.JN,RY,5

Amiidae

Bowfin Amia calva All

Anguillidae
American ee1' Anguilla rostmta X A11

Clupeidae

Alabama shad AIosa alabamaa J JA JN,RY,5
Skipjack herring' A. chrysoehoZoris v. J,JA,JN.RY,5

Gizzard shad Ikmosoma cepedsanwn X All8
X JN,5Threadfin shad 5. pretense

Hlodontidae
Goldeye' iliodon atosoides X All

Mooneye* n. tergious X All-

Umbridae

Central mudminnow thbm limi JN

Esocidae

Redfin pickerel Escr americanus americanus All
^'Grass pickerel E. a. vermieutatus d AllMuskellunge E. m2equinongy KE,lE

Cyprinidae

Stoneroller' cagostm2 anmalten X All
Goldfishe Carassius aumtus X None

e qprinus carpio X~ AllCarp
Ozark minnow Dionda nubila None

8 X AllSilverjaw minnow Eriaymba buceata
Cypress minnow Hybognathus hays X None

Silvery minnow H. nualatis X All
Speckled chub nybepsis aastivalis J.JA.JN,5

AllBigeye chub n. amblers
Streamline chub n. dissimilio All

SEE KEY AND FOOTNOTES AT END OF TABLE.
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Table C.1. Continued

Present in Present in
aSpecies Status Ohio River Countiesb

Cyprinidae (cont.)
Silver chub' N. etorcriana X All
Gravel chub N. :-punctaea All

fHornyhead chub Nocomte biguttacus KRE All
River chub N. microp gon AlleGolden shiner Notemigenus crysoleucas X All
Pallid shiner Notreris amnis B,0 J,JA,JN,RY,5
Rosefin shiner N. ardens J JN,RY,5
Emerald shiner' N. atherinoides X All
River shiner N. blennius X J JA,JN,RY,5
Bigeyeshineg 3. boo;>s All
Ghost shiner #. buchanani X All.

Striped shiner * N. chrysocephalus X All
Common shiner N. cornutas X J.JA,JN,R,5
Pugnose minnow N. emiliae All
Blacknose shiner N. hetemtepis R

Silver shiner N. photogenis X All
Rosyface shiner N. rubcIlus All
Silverband shiner N. shururdi J,JN,RY,5
Spotfin shinere N. spilepter:.s X B,D,J.JA R.RY,5
Sand shinere N. stramine w X B,D,J JA.R.RY,5
Redfin shiner N. u-bratitis B,D,JA.R,5
Mimic shiner N. valueellus X All
Steelcolor shiner N. whipplei B.J,JA,RY,5
Suckermeuth minnow rhenacobius mimbilis All
Southern redbelly dace Pho.rinus erythrogaster All
Bluntnose minnowe Pimerhales notatus X All
Fathead minnow P. promelas D.J,JA,JM R RY,5
Bullhead minnow P. vigilax X None
Blacknose dacee Rhinichthys atm tuZus X A11
Longnose dacee R. catamatae X JN
Creek chube Semotilus atronaculatus A11

Catostomidae
River carpsucker' Carpiodes carpio X All

Quillbacke C. c,prinus X All
Highfin carpsucker C. pelifer All
White sucker Catostocras comersoni X All

dBlue sucker Cycleptus elongatus IR X J.JA,JN RY,5
Creek chubsucker Frierjzon oblongus All
Lake chubsucker E. suestta All
Northern hogsucker Nypentetizo nigricaas All
Smallmouth buffaloe Ictiobus bubalus X All |

Bigmouth buffaloe I. cyprineZZus X All
Black buffalo I. niger All
Sputted suckere Minytreru melanops X All
Silver redhorse Nomostcxu anisarum All
River redhorse M. carinatz:m All
Black redhorse M. duque mci B,D,J.JA JN,RY,5
Golden redhorse, M. crythrur:n X All

Shorthead redhorse M. macrolepidocum B,0.J,JA,R,RY

Ictaluridae
White catfish Ictaturus catus X None
Blue catfish I. furcatus X J,JA,RY,5
Black bullhead' I. melae X All

8Yellow bullhead I. natalis X All
Brown bullhead I. nebulosus X All
Channel catfish I. punotatus X All
Mountain madtom Naturus eZeutherus A11
Stonecat N. flavus All

SEE KEY AND FOOTNOTES AT END OF TABLE.
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Table C.1. Continued

Present in Present in
a

Species Status Ohio River Countiesb

Ictaluridae (cont.)
Carolina madtom N. furiosus All
Tadpole madtom N. gyrinuo X All
Brindled madtom N. mfurus All
Freckled madtom * N. nocturnus All

Flathead catfish Pylodiecis olivaris X All

Amblyopsidae
d

Northern cavefish Amblyopsis spelaea IE All
Spring cavefish Cholo,aaster agassimi ,0.J .M JN W ,5

d
Southern cavefish Typhlichthus subterrur.cus IE J.JA.JN.S

Aphredoderidae

Pi ra te-perch . Aphrododerus sayanua A11

Percopsidae
KE , f 9 X AlldTrout-perch' rcreopsis omiscomayeus

Gadidae

Burbot Lota tota X None

Cyprinodontidae

Northern studfish Fundulus catenatus B.D,J.JA,R,RY
Banded killifish F. Jiaphanus X None
Blackstripe topminnow r. notatus All

Atherinidae
Brook silverside Labideathes siceuZus All

Gasterosteidae

Brook stickleback culasa inconstans B,0 J.R RY

i Percichthyidae

White bass' Norc+:e chrysops X All

Centrarchidae

Rock bass' Anbloplites rupestris X All

Flier centmeohus nacrcptenue X B J,JA,5
eGreen sunfish Icponis cyosallus X All

Pumpkinseede L. gibbosus X R

Wamouthe L. gulosus All
Orangespotted sunfish * 4. h:critis X All

Bluegille L. merochirus X All
Longear sunfish' L. negalotis X All
Redear sunfishe 4. nicrolophus X None

Smallmouth basse Nieropterus dolomicui X All
Spotted bass N. . punct ula tus X Alle

i

Larger..outh bass N. salnoides X Alle'

White crappiee Pomoria annularis X All
Black crappie' P. nigrenaculatus X All

Percidae

Crystal darter A-ricerupta aspeella D.J,JA.JN.RY,5
Eastern sand darter A. pollueida All

Greenside darter E. blennoides B,0,J JA,JN,R RY
' Rainbow dartere E. caerulean X All

;

| Bluebreast darter E. canurun All 1

1

SEE KEY AND FOOTNOTES AT END OF TABLE.
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Table C.l. Continued

Present in Present in
Species Status Ohio River Countiesba

Percidae (cont.)
Fantail darter' E, flabellare a All
Stripetail darter E. kennicotti X None
Least darter E. microperca AllJohnny darter E, nig m AllOrangethroat darter E. spectabile AllKE .f,g B,0,JA.RdTippecanoe darter E. sippecanos
Variegate darter E. variatum All
Banded darter E. conale All
Yellow perche Perea flavescens X R
Logperch Pcraina carpodes * * ^ ' " ' 'df 'Channel darter P. ecpelandi

KR *f AlldGilt darter P. cuides KR . All
KE .f g X None

dLonghead darter P. masrocephala
Blackside darter P. meuZata All

KR f All
dSlenderhead darter P. phorocephala

Dusky darter P. seicm X All
KR ,f B,D,J.JA,R.RY,5dRiver darter P. shamardi

dSauger* Stimostedian canadense KD X AlldWalleyee s. pitraum citrean KD X All
Sclaenidae

Freshwater drum' Aplodinotus grunniens X A11

Cottidae
Mottled sculpin' Cottus bairdi X All
Banded sculpin C. carolinae B.J.JA JN,RY,5

KEY

Counties:

B Bartholomew J Jennings
D Decatur R Rush

JA Jackson RY Ripley
JN Jefferson 5 Scott

Status:
IE Indiana endangered KR Kentucky rare
IR Indiana rare KRE Kentucky rare and endangered
KE Kentucky endangered NT National threatened
KD Kentucky depleted (Blank indicates not on any list)

aBased on the following references:

" Aquatic Resources of the Ohio River," Ohio River Valley Sanitation Commission, Cincinnati,
Ohio,1962, 218 pp.

" Continuing Ecological Studies of the Ohio River,1973 " WAPORA, Inc., Chevy Chase, Maryland,
1974, 98 pp.

b" Environmental Resource and Inventory Analysis System (ERIAS), Bio-Information Sub-System,"
Army Corps of Engineers, Louisville, Kentucky,1975, computer printouts.

C" Threatened Wildlife of the United States " U. S. Department of the Interior, Resource Pub.
114, 1973.

d . M. Miller, " Threatened Freshwater Fishes of the United States," Trans. Amer. Fish. Soc.R

101:239-252, 1972.

'Repcrted in applicant's ER.

I"A Preliminary List of Rare and/or Endangered Species in Kentucky," Kentucky Academy of-

Science.

9" Kentucky Rare and Endangered Fish and Wildlife " Kentucky Department of Fish and Wildlife
Resources, KFWR-H&F-7, Frankfort, Kentucky.
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APPENDIX D: NEPA POPULATION DOSE ASSESSMENT

Population dose commitments are calculated for all individuals living within 50 miles of the
facility employing the same models used for individual doses (see Draft Regulatory Guide 1.AA inpreparation). In addition, population doses associated with the export of food crops produced
within the 50-mile region and the atmospheric and hydrospheric transport of the more mobile
effluent species such as noble gases, tritium, and carbon-14 have been considered.

Noble Gas Effluents

For locations within 50 miles of the reactor facility, exposures to these effluents are calculated
using the atmospheric dispersion models in Draf t Regulatory Guide 1.DD (in preparation) and the
dose models described in Regulatory Guide 1.AA. Beyond the 50 miles, and untti the effluent
reaches the northeastern corner of the United States, it it assumed that all the noble gases are
dispersed unifonnly in the lowest 1000 mete:s of the atmosphere. Decay in transit was also
considered. Beyond this point, noble gases having a half-life greater than one year (e.g., Kr-
85) were assumed to completely mix in the troposphere of the world with no removal mechanisms
operating. Transfer of tropospheric air between the northern and southern 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 hemisphere mixing. Since this
time constant is quite short with respect to the expected midpoint of plant life (15 years),
mixing in both hemispheres can be assumed for evaluations over the life of the nuclear facility.
This additional population dose commitment to the U. S. population was also evaluated.

Iodines and Particulates Released to the Atmosphere

Effluent nuclides in this category deposit onto the ground as the effluent moves downwind, which
continuously reduces the concentration remaining in the plume. Within 50 miles of the facility,
the deposition model in Draft Regulatory Guide 1.0D was used in conjunction with the dose models
in Draf t Regulatory Guide 1.AA. Site-specific data concerning production, transport, and con-
sumption of foods within 50 miles of the reactor were used. Beyond 50 miles, the deposition
model was extended until no effluent remained in the plume. Excess food not consumed within the
50-mile distance was accounted for, and additional food production and consumption representative
of the eastern half of the country was assumed. Doses obtained in this manner were then assumed
to be received by the number of individuals living within the direction sector and distance
described above. The population density in this sector is taken to be representative of the
Eastern United States, which is 160 people per square mile.

Carbon-14 and Trit 4um Released to the Atmo_ sphere

Carbon-14 and tritium were assumed to disperse without depositfon in the same manner as krypton-
85 over land. However, they do interact with the oceans. This causes the carbon-14 to be
removed with an atmospheric residence time of four to six years, with the oceans being the majorsink. rom this, the equilibrium ratio of the carbon-14 to natural carbon in the atmosphere was
determined. This same ratio was then assumed to exist in man so that the dose received by the ,

!

entire population of the U. S. could be estimated. Tritium was assumed to mix uniformly in the
world's hydrosphere, which was assumed to include all the water in the atmosphere and in the.
upper 70 meters of the oceans. With this model, the equilibrium ratio of tritium to hydrogen in
the e vironment could be calculated. The same ratio was assumed to exist in man, and was used
to cal ulate the population dose, in the same manner as with carbon-14.

Liqui Efflaents

Concentrations of effluents in the receiving water within 50 miles of the facility were calculated
in the same manner as described above for the Appendix I calculations. No depletion of the
nuclides by deposition on the bottom of the stream was assumed. It was also assumed that aouatic
biota concentrate radioactivity in the same manner as was assumed for the Appendix I evaluation.
However, food consumption values appropriate for the average individual, rather than the maximum,

D-1
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were used. It was assumed that all the sport and consnercial fish caught within the 50-mile area
were eaten by.the U. S. population.

Beyond 50 miles.' it was assumed that all the liquid effluent nuclides except tritium have Thedeposited on the sediments so they make no further contribution to population exposures.
tritium was assumed to mix uniformly in the world's hydrosphere and to result in an exposure to
the U. 5, population in the same manner as discussed for tritium in gaseous effluents.
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United States Department of the Interior

NATIONAL PARK SERVICE
WASHINGTON, D.C. 20240

IN Rapty a3FERTO:

H22-P.1 DEC 31 1975
, , . -

( 3 _I U .
'

,' q 4 /, =-

</Mr. B. J. Youngblood * /|,
' '

Chief, Environmental Projects ' ' . '', */1 1,
Branch #3 ,

O 4. 'c' L'

i 4[ q \;7|,'-
c

Division of Reactor Licensing
'f ,O ",

U.S. Nuclear Regulatory Commission
.,'s' g ' f yj\Washington, D.C. 20555 s

'M\ '

Dear Mr. Youngblood:
_ _ _' ?

This is in response to your request of October 6 for this office's
evaluation, comments and recommendations of an archeological assessment
conducted by Indiana University of the proposed Marble Hill Nuclear
Generating Plant; Jefferson County, Indiana.

The subject environmental report has been subjected to intensive staff
analysis and the following comments and recommendations are offered at
this time:

Comments

According to Dr. Keller's report, a substantial amount of the proposed
construction area for plant facilities and attendant features was not
surveyed. In addition, the survey methodology utilized does not directly
relate the level or intensity of survey on those portions of the project
area which were subjected to professional examination. Accordingly, the
reader of this report not only cannot ascertain the intesity of survey,
but also receives no indication of the surveyed as oppose- to unsurveyed
sectors. Further, p. 4 (map 2.3-1) should indic ite exact survey coverage.
The investigator states that only 30% of the area is " considered to have
been adequately surveyed." The presence of medium to heavy vegetational
growth is not considered an acceptable reason for permanently excluding
a major portion of the project area from the survey. The exact nature !of tne 301, sampic should be defined. If it were derived in a rigorous I

and valid statistical fashion it might be quite acceptable as a means |

of generalizing for the entire area. However, if it were derived
hapha:ardly or in a biased manner no generali:ations of statistically
valid nature can be derived from it.

p*""og 14434
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Although three test excavations were conducted it is difficult to idertify
which sites were subjected to testing. A reconstruction of the data
available appears to indicate that sites 12JE108 and 12JE109 were tested,
but the third test occurred in a completely unidentified area.

Indiana University's general recommendatiohs concerning further data
collection in the uplands and bottomlands of the project area are duly
noted, however, no mitigating measures are proposed by the investigator
for site 12JE103 in the uplands, for sites 12JE108 and 12JE109 in the
bottomlands.nor is any mention made concerning acquisition of an adequate
data sample in the bottomlands.

On p. 4.1-4 it is stated that three of the six upland sites are to be
destroyed during construction and the affects of construction upon the
lowlands sites are not yet known. On p. 4.4-1 construction impact
control measures are not discussed under the category of archeological
and historical resources. Subsequently, no mitigating measures are proposed
indicating the low-level of attention afforded cultural resources at
Marble Hill to date.

Recommendations

Obviously, certain rectors previously unsurveyed at this point in time
should be subjected to professional examination in the very near future.
We suggest that in the early spring of 1976 an additional survey be
conducted in those heavily vegetated areas heretofore excluded. Subsequently,
or at the same time, a mitigation plan should be developed and executed
to alleviate the loss of cultural resources in the floodplain sector and
where plant facilities and transmission lines are proposed. i.ie Public
Service Company of Indiana should be responsibic for all costs incurred.

The two Federal style homes should be subjected to professional examination
by an historical architect in the near future. For information concerning
the cvailability of such professionals in the Marble Hill area, we
suggest contacting Dr. Brown Morton, Chief, Interagency Architectural
Services / Office of Archeology and Historic Preservation, 523-5891.

The documents available for review indicate no attempt to afford the
President's Advisory Council on Historic Preservation . opportunity to
comment on this undertaking. Accordingly, we suggest your office establish
contact with the Advisory Council and maintain compliance with 36CFR800.
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i If we may be of further assistance, please feel free to contact this
! office on any occasion.
i
i

Sincerely yours,

i
*

!
'

s.

i Charles M. McKinn
{Iggg Departmental Consulting

Archeologist
i
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APPENDIX F

,.s , FISMAh8.u m encou.
ums: o.\'

iulLif E SI'WS

9:".C United States Departm::nt of the Interior
Q , y).

''

.,

FIS!! AND WILDLil E SERVICE
'' WASit!NGTON, D G. N210

In Reply Refer To:
rwS/Ss Sp APR 2 71976

Dr. David L. Odor
Supervising Engineer-Environmental
Public Service Indiana
1000 East Main Street
Plainfield, Indiana 46168

Dear Dr. Odor;

Thank you for your March 18, 1976, letter to John L. Paradiso of this
Office concerning a proposed construction of a nuclear generating
facility at Marble 11111 in s? stheastem Indiana and its possible
impact on the "E'. dangered" Indiana Bat (Myotis sodalis). This letter
will confirm that additional surveys for the linvironr. ental Report
seem to us to be unnecess:ry. 'The Indiana Bat is dependent on caves
for hibernation and since there are no caves in the area of concern,
it is improbable that winter habitat for the species is present. In
summer the bats disperse over a large area, and it is highly unlikely
that any significant concentration would occur in the area.

Sincerely yours,

g '{A
RonaldO.Skoog,Chik
Office of Endangered Species

and International Activities
!

|
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APPENDIX G

S United States Department of the Interior
" " " " " " *

FISH AND WILDUFE SERVICE
AFA-SE

iederal Building, Fort SnelLng
Tom Cities, Minnesota 55111

JUN I 3 1976

Dr. S. Stanley Kirslis 50-546 547Environmental Project Manager
Marble Hill Nuclear Facility
Office of Nuclear Reactor Regulation
Nuclear Regulatory Cocanission
Washington, D. C. 20555

Dear Dr. Kirslis:

In a telephone conversation with James Engel on June 3, you requested the
location of caves inhabited by the Indiana bat that might affect location
of transmission lines from the Marb1.e Hill Nuclear Facility. I am enclosing
a copy of the December 16 Federal Register in which the critical habitat for
the Indiana bat was proposed. A final determination has not been made but
we expect a decision within three months.

In addition to the thirteen caves listed in the proposed rules, I knew of
two others that have been recommended for inclusion -- Twin Domes Cave
located within the boundaries of the Harrison-Crawford State Forest in
Harrison County and Cave 031 in Missouri. Though none of the caves are in
the area of the proposed transmission lines illustrated in Figure 3.9-1 of
the draft environmental statement, you will note the Federal Register
mentions riparian habitat may be essential to the bat for feeding and repro-
duction.

The U. S. Fish and Wildlife Service is currently reviewing the status of
several hundred animals and approximately 1,700 plants will be proposed in
the near future as threatened or endangered. It is suggested therefore, that
all parties continue communications as construction of the proposed facility
progresses.

For your information, I am also enclosing a set of Guidelines that were *

developed to assist Federal Agencies in complying with Section 7 of the
Endangered Species Act. If we can be of further assistance, please let
us know.

Sincerely yours,
3

}/e'./|: n &QA" 'h""' * s--

[,- / h '' b ,cc: Area Ofc, US WS Assistant N;1c-c ::&-4te-
Lebanon, Ohio Federil *. 4 N C

, %,=p.--.,.s - ,

s

[ h * The Guidelines are available in the Public Document Room* 1 1717 H Street, N. W., Washington, D. C. and the Madison-
E j -Jefferson County Library, 420 West Main Street, Madison,k Indiana. g 7
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COST ESTIMATES FOR ALTERNATIVE BASE-LOAD
GENERATION SYSTEMS
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Cost ESTD(ATES FCE ALTERNATIVE BASE-LCAD
GDERATION STSTD1S To generate a cost estimate under specific conditions, the user specifies

the following inputt plant type, location, net capacity, beginning date
.

for design, beginning date for cocstruction, beginnina date for comunercial '
A recently developed corrutar progree was used to rough check the applicant's operation, and rate of interest during construction. If the specified plant

i
, espital cost estimate for the proposed nuclear power station and to estimate size is dif ferent from the reference plant size. the direct cost for each
the costs for fossil-fired alteroetive generation systems, account is adjusted by scallag functions which define the cost as a functico

of plant siae. This initial step gives an estimate of the direct costs for
this computer program, called VrFT *' was developed as part of the nuclear a plant of the specified type and size at the reference date and location.3

assessment activities of the EEDA Division of Euclear Research and Applications
(formerly Division of Reactor gesearch and Development), and the work was per- The code has access to cost index data files for 20 major cities in the

formed in the Reactor Division at the Oak Ridge National Laboratory. The code United States. These files contain data on wage rates for 16 censtruction
--

was designed primarily for use in examining average trends in costs, determining crafts and unit costs for 7 site-related materials as reported by a trade

sensitivity to technical and economic f actors, and providing reasonable long- publication over the past 15 years.a s These data are used to determine
reage projectione of costs. Although cost estimates produced by the CONCEPT historical trends in costs of site labor and materiale. providing a basis

,

code are not intended as substitutes for detailed engineering cost estimates for projecting future costs. These cost data can be overridden by user input .
for specific projects, the code has been organized to facilitate modifications if data for the particular project are available. Cost indeses and escalation'.
to the cost models so that costa can be tailored to a particular project. Use rates for manufactured equipment must be specified by the user.

. of the computer provides a rapid means of estimating future capital costs of 4
- project with various assumed sets of economic and technical ground rules. This technique of separating the plant cost acto individual components,

applying appropriate scallag functions and location-dependent cost adjustments,
BEgCRIPTION OF IEE CONCEPT CODE and ascalating to different dates is the heart of the computerized approach used

in CONCEPT. The procedure is illustrated schematically in Fig.1.
- The procedures used in the CONCEPT * code are based on the premise that ary

central station power plant involves approximately the same major cost com- EST1 MATED CAPITAL COFT5

posente regareless of location or eate of initial operation. Therefore, if
the trends of these major cost components can be established as a function The assumptions used in the CONCEPT calculations for this project are listed
of plant type, size, location, and interest and escalation rates, then a cost in Table 1. The plant capital investment estimate for the proposed nuclear
estimate for a reference case can be adjusted to fit the case of interest. station is summarized in Table 2 and estimate costs for alterestive coal-
the application of this approach remaires a detailed cost model for each plant fired plants are presented in Table 3. Total estimated capital costs showies

type at a reference ccadition and the determination of the cost trend relation- sensitivity to interest rates, labor content. labor rates, and escalation
ships. The generation of these data has comprised a large ef f ort in the develop- rates, are presented in Table 4.
ment of the CONCEPT code. Detailed investment cost studies by an architect-
engineering firm have provided basic cost model data for light water reactor
nuclear plants, fossil-fired plants, and high-temperature gas-cooled reactor
nuclear plants.''' - These cost data have been modified to reflect multiple-
unit plant designs and to reflect plant daiga changes occurring since the
reference date of the initial investment cost studies. Pas cost models for .

flue gas desulfurization (FCD) equipment for fossil-fired plants are based on a
study of limestone-sivtry scrubbing performed by Oak Ridge National laboratory.I'

Esch cost model is based on a detailed cost estimate for a ref erence plant at a
designated location and a specified date. This estimate includes a breakdown of
each cost account into costs for factory equipment, site labor, and site
materials. A typical cost model consists of over a hundred individual cost
accounts. each of which can be altered by input at the user's option. The ERDA
(formerly AEC) system of cost accountsia is used in CONCEPT.

4
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Table 1. Assumptions used in CONCEPT calculations for
the Marble Hill Generating Station

(Revised July 1. 1976)

we.s . ..
Plant type PWR with sechanical draf t cooling tcwers

\ s. .cas . o.,. urn.=6 cura.res [ . A
|

ii s. s , _,s ,_
Alternate plant types Coal

|
!

||
.....u......u...,5,

" " " " * " * * * " ' " '
. I Unit size 1150 MWe-net, each unit

i .. cucu,=re cw cwose s vs
I Plant location

i Actual Near Madison. Indiana8 -
l''.',"r'",',O. '**0''v.'w.*,'i.c

| |is. sw.u .ct emis.. s s.. cw CONCEPT calculations Cincinnati. Ohio
w .e e.x. /e.eue ne ,= w.s mi o.r. }

L.
iam%

) site labor requirenents 10 ah/kWe - nuclear \

l | n. c.(cuts momut casts j'
6.5 sh/kWe - coal without FG3

8 sh/kWe - coal with FGD

n e .,4 rim,e..=..t a e 1
(

. .-
6.=

_ s es
Escalation during constructione.'. r ta ao 'a p'* i

I
n2. sees.ts pesct.ae moettf C35ts

Purchased equipment 61/ year
|

/ Site labor 8.61/ yearT

\ e . . . e... - r-cee- r.u m ors
E sc.t.f oon .. Tis ioptsan t ents /
*** / 15- QM "* "" *** Site materials 5.51/ year - nuclear; 5.82/ year - coal

,,

1 g
Interest during c nstruction 92/ year, compound

dL* Start of design ua.e. st s . .= *** "W i s 4"0- C= Cuff Wit.HT >tNGe.tes 4T LMTb 90 14.
' ' ' ' ' " ' " ' NSSS ordered September 1974Z 4','J7E$lt**#v

I
I

|
Fossil alternatives January 1976

3. .. . .. w e= m an. s / | "5"'*'L***

ur cests wrex -= wa / g Start of construction date

\s...vu.m,ese.ru [ Nuclear plant January 1977
* * * * " * ' " " * '

/ Fossil alternatives January 1978

Start of ccennercial operation date

Unit 1 January 1982

Unit 2 January 1984

Fig. 1. L'se of the CONCEPT program for estinating capital costs,

if-3 -

. _ _ _ _ .



5

Table 2. Flant capital investment summary for a
pressurized water reacter nuclear pour plant
utilising mechanical draf t cooling towers 6

(Revised July 1, 1976) Table 3 Plant capital investment summary for a
(Public Service Company of Indiana, Marble Hill Generating Station) 2300-MWe coal-fired plant utilizing sechanical draf t cooling towers

as an altenaative to the 11arble Hill Station
* * I '

Unit 1 Unit 2 Total
Bet capability, n'a 1150 1150 2300

Direct cost s (millions of dollars)* With FCD Vithout FCD

tand and land rights 1 0 1

Structures and site facilities 76 71 147

Reactor / boiler plant equipment 127 128 255 Direct ecsts (millions of dollars)*

Turbine plant equipment 127 127 254 tand and land rights 1 1

Electric plant equipment 46 43 89 Structures and site f acilities 92 81

Miscellaneous plant equipment 9 5 14 Reactor / boiler plant equipment 299 187

Subtotal 386 374 760 Turbine plant equipment 192 185

Spare parts allowance 5 4 9 Electric plant equipment 59 45

Contingency allowance 38 38 76 Miscellaneous plant equipment 10 to

Subtotal (direct costs) 429 416 845 Subtotal 653 609

Indirect ces e (sillions of dollars).
Spare pas ta allowance 8 8

Construction facilities, equipment. 25 , 13 38 Contingency allowance 65 61

and services Subtotal (direct cos3) 726 678

Engineering and construction manage- 62 27 89 Tedirect ecsrs (millions of dollars)*
ment services

8 t NC 8C E #8e * puent, 38 1
Other costs 20

-
37 and services17

Subtotal (indirect costs) 107 57 164 Engineering and construction manage- 42 35
***E **"l'"

Total costs (eillions of dellars)

Total direct and indirect costs * 536 473 1009 other costs 24 21

Allowance for escalation 97 118 215 Subtotal (Indirect costs) 104 84

Allowance for interest 189 257 446 Total costs (militons of do'lars)

Total direct and indirect costs * 830 762Flant capital cost at commercial
operation Allowance for escalation 204 183

Millions of dollars 822 848 '670 Allowance for inter *81 326 298

Dollars per kilowate 715 737 ,26 pg,,g ,,,gg,g ,,,, ,g ,,,,,,,g,g

operation

Millions of dollars 1360 1243e
in 19 6 dollars Dollars per kilowatt 591 540

*In 1976 dollars
N
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