g »
PP
. > »
P S—
-
_ ' . N -~
e '
- /
- . - ; -t "
o ot W
-~
e 0 e A 0 i o S d - ~ive
e - ! e £ B N g o
oy L R L
2 P m o o - . - . . -
. » i }
¢ .. ™ LA e | V. i . v i
"y -~ & > b
p -
- : ..
NP " J— -
» - - ~ry
- - ’ .
- . .
. N e -. s e S e
wis \ . ' -~ - .
- —
. .
«
;;/
™ s R e o T iy
- L S A " & v & -
g - -
Oaanny
9 ,MJJ(J (¥s
7171 1}
—a g
. - e o . . .- v .- - . adbil: Lol
. o I e v Low " . sdd
L L YT e

u
» -
-~
-
-
‘.’ N
T e
.
& .

<4
.t
-

-



3 e 50359 £¢
gf“g;;,i'o 3a0-- &

Summary and Conclusions -

This Final Detailed E: i{roumental Statement was prepared by the U. S. Atomic
Energy Commission, Di: ..rate of Licensing.

1. This acticen is o/ ' nistrative.

2. The proposed acticns are the cemtinuation of construction permits CPPR-40
and CPPR-66 and the issuance of operating licenses to Metropolitan Edison
Company, Jersey Central Power and Light Company, and the Pennsylvania Electric
Company (the Applicants) for the operation of the Three Mile Island Nuclear
Staltion Units ! and 2 near Harrisburg in Dauphin County, Pennsylvania.

The Three Mile Island Nuclear Station is ccmprised of two pressurized water
reactor units. Unit Number 1 has a designed thermal rating of 2535 mepawatts

with a maximum electrical output of 871 megawatts. Unit Number 2 has a designed
thermal rating of 2772 megawatts with a maximum electrical output of 959 megawatts.
Four natural draft cooling towers, two per unit, are utilized for dissipating

the waste heat from the closed cycle coolirg water systenm,

3. Summary of environmental impact and adverse effects:

a. Construction and gite development has and will cause some temporary
disturbance of land onsite and of adjacent waters.

b. About 36,000 gpm of auxiliary services cooling water and blowdown from
the cooling towers will he discharged to the Susquehanna River. This liquid
efflyent from the Station is approximately 5% of the minimrum river flow. The
effluent will average 3°I' or less above ambient river temperature depending
upon the season of the year. Following relatively infroquent reactor shutdowns
during unusual weather conditions (high air and low water temperatures) che _
effluent could be as much as 19°F above river ambient fer periods not exceeding
a few hours.

€. About 20,200 gpm of river water will be evaporated from the cooling
towers.

d. About 7555 curies of radionuclides in gaseous effluents and 2008 cunries
of radionuclides in liquid effluents (including 2000 curies of tritiuvm) will be
released to the envirorment annually.

e. Increcsed local fog and occasional augmentation of natural foz at
larrisburg International Airport from operation of cooling towers.

£. A very low likelthood of accidental radiacion exposure to nearby
residents will be created.
y VAF b g
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8. Small amounts of chemicals will be released iu the liquid effluents
and ccoling tower drif. from tne Station; but, aside from residual chlorine
which will place organisms in the near vicinity of the outfall at significant
risk if not carefully controlled, expected maximum concentrations o be dis-

charged will Le sufficiently low as not to pose a hazard to aquatic or human
life.

h. Operation of intake and discharge systems will cause some localized

destruction of minute aquatic organisms, and some local alterztion of fish
populations.

i. There will be some visual impact from the ccoling towers and
transmission lines.

4. Principal alternatives considered were:

* Alternative power sources

* Construction of the Station at an alternate site
* Alternative land uses

* Use of alternate cooling methods

5. Comments on "Environmental Report-Operating License Stage, Three Mile
Island Nuclear Stacion Unit 1 and Unit 2" dated October 1, 1970, have been
received from the following agencies and used in the preparation of this
Final Environmental Statement:

Department of Agriculture

Department of Defense

Departnment of Health, Education and Welfare
Department of the Interior

Federal Power Commission

Per.'sylvania Department of Health

6. The following Federal, State and local agencies were requested to comment
on the Draft Detailed Environmental Statenent:

Advisory Council on Historical Preservation
Department of Agriculture

Department of Army, Corps of Engineers

Department of Commerce

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

Department of Transrortation

Federal Power Commission

Environmental Protection Agency

Pennsylvamia Department of Health

Board of Commiscioners - Daurhin County, Pennsylvania
Penusylvania Historical and Museum Commission A
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Comments received on the Draft Detailed Enviroamental Statement are incorporated
in this TFinal Statement in Appendix C. Comments received were forwarded to the
Applicants. Their replies are incorporated in this Final Statement in Appendix D.

7. This Tinal Detailed Envirormental Statement is beinz made available to
the public, to the Council on Enviroumental Quality, and to the other agencies,
as noted above, in December, 1972.

8. On the basis of the evaluation and analysis set forth in this statement,

and after weighing the environmental, economic, technical, and other benefits
of the Three Mile Island Nuclear Station Units 1 and 2 against environmental

and other costs and considering available alternatives, it is concluded that

the actions called fur under MEPA and Appendix D to 10 CFR Part 50 are continua-
tion of construction permits CPPR-40 and CPPR-66 and tie issuance of operating
licenses for Unit 1 and Unit 2, subject to the following conditions for the
protection of the environment:

a. The Applicants will perform preoperational measurements of the
Jdaistributions of aquatic species to establish base-line data adequate for
cetermining adverse effects the Station might have on the eavironment.

b. The Applic ts will define an envircrmental monitoring program for
inclusion in the Environmental Technical Specifications considered by the
Regulatory staffi to be adequate tp disclose any changes which may occur in
land and water ecosystems as a result of plant operation,

c. The Applicants will monitor rhe total residual chlorine conceantration
in the Station effluent during and irmediately following chlorination. If
this concentration exzceeds 0.1 prm, the Applicants should take all practical
measures to reduce it below this value., Should these efforts fail, the
Applicants should determine thoe extent of the zone in the river withia which
the total residual chlorine concentration exceeds the EPA recommended cri-
teria. The Environmental Technical Specifications for the Station will fur-
ther describe the procedures to be followed in this situvation.

d. The Applicants will take appropriatc measures through monitoring,
administrative measures and/or design changcs to insure that the thyroid dose
to critical segments of the general population through the grass-cow-milk
chain does nct exceed 5 mrenm/year.

e. The Applicants will define a radinlogical monitorina progran
considered by the regulatory staff to oe adequate to determine any radi-
ological effects on the enviroamest from op. ~ion of the Three Mile Island
Nuclear Station, Units 1 and 2.

s AT
91 148



RPN ROIPITTYITT R
o . AR g v W W P RPREG ST -~ - A

.. 2
o - i —— . ——— . - -—

iv

£. If harmful effects or evidence of irreversible damage are detacted
by the monitoring programs, the Applicants will provide an analysis of the

problem and will develop 2 course of acticn to be taken to alleviate the

problems., If the ecology of the river significantly chanpes at a future date

as, for example, by major changes in water chemistry or reintroduction of shad,

the Applicants will Frovide an analysis of expected impacts and a course of
action to minimize the irpacts.
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FOREIORD

This Final Detailed Statement of the environmental considerations applies
to the Three Mile Island Nuclear Power Statiun (the Station). This Station
is being built for Metropolitan Edison Company, Jeruey Central Power and
Light Company and Pennsylvania Electric Company (the Applicants). The
Station is to consist of Unit 1 and Unit 2 (Docket Nos. 50-239 and 50-320).
Construction Permits were issued !May 18, 1968 and November 4, 1969 for
Units 1 and 2, respectively. The next stage is a request for cperating
license with commercial operation scheduled for Unit 1 by November 1973 and
for Unit 2 by May 1975.

This Statement has been prepared oy the U. S. Atomic Energy Commission's
Regulatory staff pursuant to the Commission's regulations, 10 CFR Part 50,
Appendix D, imnlementing the National Znvironmental Policy Act of 1969 (NEPA).
Section 102(2)(c) of the NEPA calls for a detailed statement on:

i. The environmental impact of the proposed action,

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

iii. Altermatives to ti.z: proposed action,

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

V. Any irreversible and irretrievable commitments of resources which
could be invelved in the proposed action should it be implemented.

The Applicants submitted an "Cnvironmental Report Operating License Stage"
for Three Mile Island Nuclear Station Units 1 and 2 in October 1970. The
Commission forwarded copies of this report to cppropriate Federal and State
agencies for review and comment. The Applicants responded to the corments
of the agencies. A revised environmental report for Three Mile Island
Nuclear Staticn Units 1 and 2 wvas submitted by the Applicants in December 1971
b Sems into account the provisions of the revised Appendix D regulations.

In March 1972 Amendment No. 1 to the revised enviromental report was sub-
mitted by the Applicants and Supplement No. 1 was submitted in August 1972,

This Draft Environmental Statement takes all of the above writings into
account as well as the Preliminary and Final Safety Analysis Reports. These
documents are available in the Commission's Public Document Rootm, 1717 H
Street, N.W., Washington, D. C. and ir the State Library of Pennsylvania
Governnent Publication Section, Cducation Building, Harrisburpg, Pennsylvania.

As part of the safety evaluation conducted by the Cormission's staff
prior to the issuance of construction permits and operating licenses, a

00023
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detailed analysis i3 made of the Applicants' pians and facilities for mini-
wmizing and controlling the release of radicactive materials under normal
operatirg and potential accident conditions, [hie includes an evaluation
of the adequacy of preoposed effluent and environmental wonitoring programs
and the potential radiacion exposure that might be received by plant workers
and members cf the public. Inasmuch as these aspects are considered fully
in other reports, only the salient features that bear directly on the
eavircamental impact of the Station are discussed herein.

Dr. J. D. Jenkins is the Azc Environmental Project Manager (301-973-72¢2)
for this statement.

24
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I. Introduction

Metropolitan Edison Company (Met-Ed), Jerser Central Power and Light,
and Fennsylvania Electric Company, the Applicants, are wholly=-owned
subsidiaries of General Public Utilities Corporation (GPU). GPU, a
New York corperation, registered under the Public Utility Holding Company
Act, is compesed of four utilities and is operated as an integrated system ==
the GPU Integrated System. The fourth GPU subsidiary corporation is the
New Jersey Power and Light Company. A major fraction of the State of
Pennsylvania and a portion of New Jersey are servec by the GPU system,
which has a peak generating capacity at the present time of about 5,900 Mie,

Capital costs for construction of the Three Mile Island Nuclear Power
Starion (the Station) are being shared by the Applicants: Met-Ed (50%),
Jersey Central Power and Light (25%), and Pennsylvania Electric (257). Met-id,
however, has complete responsibility for the engineering, design, construction,
operation, and maintenance of the Station. The three participating companies
will share undivided ownership ol the Station as tenants in common without
right of partition.

The Station occupies part ¢f an 8l4-acre site consisting of Three Mile
Island (TMI) and adjacent islands in the Susquehanna River, approximataly
10 miles southeast of Harrisburg, Pennsylvania., Location »f{ the generating

station with respect to regional features is shown in Figure 1, and in more
detail in Fip. 2,

The two nuclear pover units (Unit 1 and Unit 2), presently under
construction, have gross capacities of 871 Mie and 959 IfWe, respeccively,

and both emplov pressurized watir-type nuclear reactors supplied by 7 .hcock

and Wilcox Company. As of Septemoer 1972, construction of Unit 1 is ipproximztely

20% complete, and construction of Unit 2 s about 317 complete.

The application for a construction permit for Unit 1 (Docket 50-289) was
filed cn May 3, 1967, and an AEC Exemption for limited construction below grade
was granted on November 29, 19G7. The Division of Reactor Licensine (DRL)
safety evaluation was completed on February 3, 1968. .. public hearing before
the Atomic Safety and Licensing Board (ASL3) was held April 10 and 11, 1968.
The public hearing was uncontested, and the construction permit (CPPR-40) was

issued on May 18, 1968. The operating license application for Unit 1 was filed
with the AEC on March 2., 1970,

The construction permit application for Unit 2 (Docket 50-320) was filed
April 29, 1968, and amended, due to a site change for the Unit from Oyster
Creck to the Station, on March 10, 1969. An AEC Exemption to construct the
tendon access gallery was granted on June 27, 1969. The LRL safety evaluation
was completed on September 5, 1969, and a public hearinp before the ASLD was
held Octeber 6 and 7, 1969, This hearing was also uncontested, and the
construction permit (CPPR-66) for Unit 2 was granted on November 4, 1969.

1-1 9t 159
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A. Site Selection

The Station site was purchased by a predecessor company of Met-Ed
in the early 1900's. 1In the course of selectinpg a site for instaliation of

on2 or more large generating units, the Applicants iritially considered twenty

different locations; thie ljist was narrowed té six for more intensive study.
Three Mile Tsland was finally selected because of a combination of favorable
factors, including:

1.

2.

Availability of ccoling water firom the Susquelwnna River,

Close proximity to existing higli voltage transmission facilities
(1.5 miles to Middletown junction substation) and central
location in the GPU service area.

Close tn existing highway and rail transportation.

A suitably large and readily controllable exclusion area.

The absence of nearby regions of hiph population density.
The area is predominantly rural.

Availabilicy'of the land gince the company already oimed it,

The decision to build a nuclear plant rather than a fossil fuel plant
wis primarily econemic; the estimatns of cverall costs of power pcneration
were lower for nuclear fuel than for fossil. Since 1567, when the decision
vas taken, revised estimates of cost for the two tvpes of powver gc.eration
favor nuclear power even more. For example, typical fuel costs today for
the region in which the plant is located are:

0il (ured for peak load demand) - 74¢/nillion BTU
Ccal - 30¢/million BTU

Gas - Uravailable in sufficient quantities
Nuclear - 1l7¢/million BTU.

In addition the sulfur dioxide dis..arge standards of the Commonwealth of
Pennsylvania require coal containing the equivelent of 0.77% sulfur or less

for new plants.

the additional transportation cost further worsens tl'e economic picture for

coal.

There are a nurber of other power-generating facilities in the immediate
vicinity of the Statfon which uses the Susquehanna Hive: for cooling water.
The Mat-Ed Crawford Station at Middletown (about three miles upstream) is
an older 115 MiWe fossil plant, recently cenverted from coal to oil, which

uses river water for direct condenser cooling.

plant of the PMennsvlvania Power and Lipht Co. is located several niles

downstream from the Station.

0
™Y

Since such low-suliur coal i{s not rcadily available lccally,

The Brunner Island coal-fired

The Brunner Island Station, consisting of three

00018
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units that produce a total of 1,500 MiWe, uses river wster for direct coeling
of the condensers, In addition to the two fcssil plants, there is the Met-rd
York llaven Hydro Puwer Station, located at the dam that exzends acress ch:
river irom the southern end of TMI. This siaill, 20 e, stecion is presentiy
used to help meet peak load demand in the GPU svstem,

Other major industrial activities in the Irmedinte vicinity of the Station
are a Bethelem Steel pipe fabrication plant at Steeltovn, a 3ethlehem Steel
plant at Lebanon and the Hershey Checulate Company ar Hershey, Pa., In sddition,
there is some small diversified industry in the urea, althoush none of this is
in the immediate vicinity of the Station.

As part of the genaral development of recreational area in the vicinity
of the plant, the Applicants are proposing to locate a recreational facility
at the southern end of Three Mile Island. In the ccurse of planning the
development of th2 recreation resources of this project, a number of ,
individuals in the State and local governments were ccensulted, g

There have been contacts hetween the Applicants and peruons in the
Pennsylvania Fish Commission and the Department of Environmental Resources

regarding the pre- and postoperational biological and radiclogical monitoring
programs for the Station.

There are no special populations such as hospitals cr schools in the
immediate vicinity of the site. The nearast public facilicy is a scliool
located approximately 4 miles north of the site in “iddletown.,

B. Applications and imnrovals

A list of the Federal, State, and local applications and permits for
the Staticn is given in Talle 1. '

Three public hearings have been held concerning the Station, two :
wfore the Atomic Safety and Licensing Board as part of the constructicn
Jermit approval, noted above, and an Fia=Pennsylvania Aeronautics Commigsion
waring (Spril, 1968) on mattoers relating to the effect of the large cooling
-owers on operations at Harrisburpg International Afrport,

The Federal Aviation Administration (FAA) and the Pennsylvania Aeronautics
‘ormission were consulted with regard to construction of the cooliag towers,
ind the TAA has given a permit for construction of the cooling towers at the
yite. 1In addition, design clanges were made in the plant buildinos so that al?
'ritical structures have been "hardened” to withstand direct impuct of a
arge cormmercial jet aircerafe.
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LIST OF LICENSES, PiRMITS AND AVPROVALS
OF THREE MILE ISLAND NUCLEAR Si

A. Federal
Permit No.

50-289
50-320

Docket No.
Docket No.

HYC-0E-68-01

70-EA-150-0E

Project No. 1838

NABOP-P (iet~Ed Co.) 13

. . 9 L 2" 50 »
&, Bk donmithithihs yl_vp."v—c-'-&-)‘-,.l. P S Y R ST S T T

Mg id

.
Lt o s S FHIAP AN, . 9 s PO W 5 AN KM e e ——

TABLE 1

Purpose

Licensing of Plant

Coustructior Permit
Unit 1

Construction Permit
Unit 2

Special Nuclear Material
License

Byproduct Material License

Determination of No Hazavd
to Air Navipation - Unit 1
Cooling Towers

Determination of o Harzard
to Air Favigation - Unit 2
Cool !ng Towers

Amendment to York Haven
Power Project License to

Authority

U. §S. Atomic Energy Commission
U, 5. Atomic Energy Commission
U. 5. Atomic Energy Cormission
U. S. Atomic Energy Commission

U. S. Atomic Energy Commission

Foioral Aviation Administration
Federal Aviation Administration

Federal Power Commission

Permit Joiat Use of Project

Yaters

Intake, Screem, and Pump
iouse and Taiporary Earth-
fill Coiferdam- Unit 1
(Section 10, Refuse Act of
1899

U. 5. Aruy Corps of Engineecs

OF CONSTRUCTION AND OPERATION
ATION KLQUIRED BV FEDERAL, STATE AND LOCAL AUTHORITIES

Status

FSAR submitted

PSAR submitted, Issued
May 18, 1968

Issued November 4, 1969

Application submitted
June 8, 1972

Application issued
lovember 30, 1971 z

Issued April 23, 1968
Issued July 29, 1970

Unit 1 approved October 8,
19€9 - Unit 2 application
submitted July 1970

Issued May 22, 1969



LIST OF LICENSES, PERIITS AND APPROVALS OF CONSTRUCTION AND OFERATION
OF THREE MILE ISLAND NUCLEAR STATION RUQUIKED BY FEDERAL, STATE AND LOCAL AUTHORITILS

A. FEDERAL
Pernit No. Purpose Authority Status

NABOP-F (Mer-Ed Co.) 21 Intake, Scrcea and Pump U. 5. Amy Corps of Engineers Issued March i0, 1971 .
Heuse and Temporary Earthfill
Cofferdan - Unit 2 and Iutoke
Chaanel - Units 1 & 2 (Section
10, Refuse Act of 1899)

2SD OXU 3 000719 Discharge of Plant Effluent U. S. Army Corps of Engineers Section I and Section II

' Units 1 & 2 Part A submitted August

(Section 13, Refuse Act of 25, 1971. Z2ection B sub-
1699) uitted Nov.mber 10, 1971

B. COIZICIWZALYH CF PENNSYLVANIA

17145 Temporary Access Bridge Departaent of Environmental Issued July 11, 9«7 .,
Exteasion for use of bridpe Resources Issued April 30, 1969 U,
thru 1973
17255 Tewporary Puap Intake Departrent of Envirommental Issued October 10, 1967 .
Facility Resovurces
~ 17421 Tenjovary Coffevdza and Department of Eavironmental Issued March 13, 1968

17291

17948

Causctiay to constcuct the
Permanent Access Bridge
Extension of six nmonths

Construct znd !aintain a
Permanent Railicad and
Highway Acceszs Bridge

Construct an Intoke, Screea
House, and Puup liouse for
Unic 1

Extenslea to Deccamler 1971

Resources

Departacnt of Environmental
Rer o "weios

wepartiment of Environmentai
Resources

Issued October 10, 1967

Issued Zpril 8, 1969

Issued Decewber 11, 1970
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LIST OF LICENSES, PERMITS AND APPROVALS OF CONSTRUCTION AND OPERATION

OF TULEE NILE ISLAND NUCLEAR STATION REQUIRED BY FEDERAL, STATE AND LOCAL AUTHORITIES

COLLONWELLTH OF PE

Permit No.

18675

2270204

2270408

22-302-015

22-301-037

22-301-137

Nao. 67

ho. 85

162,562

1€6,468

TR

SYLVANIA
Purpose

Construcey an Intake, Screea
House, and Pump House for
Uait 2 aud Intake Channel
for Units 1 & 2

Industrial Hastes Permit
Units 1 and 2

Savitary Wastes - Units
1 and 2

Tvo Auxiliary Boilers Uait 1
Plan Approval
Gperating Permic

Iacinerator

Plan Approval

Operatiag Peruit

Unit 2 - Radicactive

Cascous Wastes

Plan Approval

Scicatific Collecters Permit

Underwater Blasting for

Ietake Chaanel - Uaits 1 and 2

3 - 4,000 gallon underground
gas ard diescl fuel oil tanks

2,000 and 3,000 gallon fuel
oll tr is = unlergroul

Authoricy

Department of Envirommental
Resources

Lepartment of Environmental
Kesources

Department of Ervironmental
Rusources

Department of Environmental

Resources

Departacnt of Environmental
Resources

Department of Environmental
Kesources
Pennsylvania Fish Commicsion

Fennsylvania Department of

Penansylvania State Police Fire
Marshall Division.

Peansylvania State Police Fire
Havehall Rivislon

Status

Issucd July 14, 1970

Issued August 17, 1971
Issued January 5, 1971

Issued May 14, 1970

Has not been inspected :
Issued Januacy 14, 1971
Has not been inspected .
Application dated

1971

Issued February 3, 1971

Issuced October 17, 1968

Issued August 4, 1969
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COQLIOIWEALTH OF PERUSYLVANTA

Pemit No.

165,220

165,822

166,246

168,465

168,466

166,622

HA 133193

P-33401

P-84381
$-16013

132403

Lcc;'s l-

Purpose
Cancelled by 166,468
& - 4,000 gallea diesel fuel
underprouad tauks
Cancelled by 165,822
30,000 gallon underground
dicsel fuel tank - Unit 1

50,000 gallon above ground
fuel oil tank

3 - 4,000 gaullon cad 2 - 4,000
Sallen underground dicsel fucl
tanks

Occupancy of Service Buflldiag
Tewporary Access Bridpe
Highway Occupancy Perait
Permaneat Private Access Road
Highuway Ociuvpaney Permit

Extension of Perait

Pemmanent Access Road

uildiag Poaaait

LIST OF LICENSES, PECIITS aup ATKOVALS OF CONSTRUCTION AMD OPERATION
OF THILE MiLE TSLAND NUCLEAR STATION REQUIKED BY FEDERAL, STATE AND LOCAL AUTHORITIES

Authority

Fennsylvania State Police Fire
Harshal Division

Pennsylvania State Police Fire
Mirshal Division

Perssylvania State Police Fire
Harshal Division

Yennsylvania State Police Fire
tlarshal Divisien

Fennsylvania State Police Fire
HMarshal Division

Pennsylvania State Police Fire
Marshal Divisioa
Pennsylvania Department of

Labor and Industry

Penasylvania Department of
Highueys

Pernsylvania Department of
lighuays

Pennsylvania Department of
tiighvays

Faoadonderry Tos nship

Status

Issued January 17, 1969 .

Issued May 5, 1969

Issued June 27, 1969

Issued June 12, 1970

Issued June 12, 1970 -
o

Issued August 26, 1969

Issued September 15, 1971

Iscued July 13, 1967

Issued October 13, 1967
Issued January 30, 1968

Issued Jauuary 16, 1970

besmcd Jody 10, 1947,



II. THE SITE

A. GENEDAL

The Station will occupy about 200 acres of the 472~acve Three Mile Island
(TMI). The tract owned by the Applicants, a total of 814 acres, includes
several adjacent islands in the Susquehanna River as well as the vhole cf
Three lile Island (Tigure 3). The islands were purchased as part of a regional
power developaent plan. TMI is about 11,000 ft. leng and 1,700 ft. wide. Its
long axis is oriented approxinmately north-south, parallcling the flow of the
river. It lies about 900 ft. from the east bank of the river and about 6,500
ft. from the west bank. South ~nd east of the island thuy river is traunsected
by the York Haven Dan, tne is nd itself serving as part of the dam. There
Are no locks.

On the east bank of the river is a single track line of the Penn-Central
Railroad and State Highway 441, a two-lane, blacktop, medium~duty road. A
multitrack Pean~Central line and a two~lane blacktop read parallel the river's
edge of the west Lank.

A bridge cocanecting the north ead of tae island with State Hign. 441
near the junction of Ilishway 441 and Geyers Church Road, is used by Station
personnel. A one~track riailroad sp.v across the bridge provides for transportation
of hesvy equipment. Other Statioc» pergennel, vigitors, and construetion
equipaent have acces to the isi-.d frem the south by a tempurary brid-e
connacting the lslond with Highway ‘41 near Falmouth in Lancaster County,

B. CCATION

TMT 1s locatec in Lendondersy fownship of Dauphin County about three
ailes south of Middletown, Dauphin Couaty, and about 1.25 wiles ecast of the
emell coumunity of Goldsbore, York Coraty at latitude 40° $'10", longitude
76% 43'23" (Tigure 2).

Eetween 1957 and the start of construction, 270 acras on THI were
lcased for faminz. The flat, rich, eandy silt soil vas used to grow corn
and tozatoes. CSince there was no access to the island by bridge, the farmer
trensporced uis equipzent and produce by barse.

Scventy cabins on the i{sland were also leased; 53 on the west side
and 17 oa the ezst side. There was also a picaie area with five tables, two
fireplaces, two toilets, a boat dock, and a well for drinking water. The
periphery ¢f the {cland z2nd a tract of the souctheas: part of the island,
avout 200 acres in all, vere wocded.

Wo electricity was supplied to TIZ.

II-1
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I1-2

C. REGIONAL DEMOGRAPEY AND TAND USE

The location of the Station with respect to nearby counties and munici-
palities is shown in the map cf Figure 1. The highest density of nonulation
in Daurhin County, where the Station is situated, is northwest of Tl and
includes Harrisburg aud the ad’acent municipalities along the east bank nf
the Susquehanna River, i.e., Steelton, Highspire, Middletown and Royalton
(Table 2).

Geldsboro, with 576 people, is the municipality closest to the Station
(about 1 mile) and is located directly opposite T™I on the west shore of the
Susquehanna. In 1970 the total ropulation within 20 miles of the Station
was about 621,000.

Land throughout the area is used primarily for dairy farming, poultry
farming, and for growing tobacco, vsegetables, fruit, alfalfa, corn and wheat,
About 757 of Dauphin, York, and Lancaster counties is eitiher farmland or
forest and woodland, with the major forest and woodland areas located in
the mountain range in the norsh reglon of Dauphin County. About 507 of the
land in the three-county area is used for c¢rops and about 8% for dairv farming.

The larnest emplover in the area is the Commonwoalth of Pennsvylvania.
Harrisburg is the State capital and is thus the locaticn of the legislature
and executive hranches of State goverament. Most of the administrative and
rezulatory agenciee have their main oifices within the Citv of Harrisburzy.

Industrial emplovers in the area manuficture a wide range of procdu~ts consisting

ot leather noods, clothing, food products and candy, shoes, and chemicals.
Other major industrial activities nearby are a Dethlehen Steel pipe fabricae
tion nlant at Steelton and a Bethlehen Stecl plant at Lebanen, feansylvania,

There are two airpsrts in the Immediate vieinity of the Statien;
Harrisburg Intcrnacional (formerly Olmstad Seate Alrport) and fiarrisburg-Yor':
Airport. The former handles primarily ccmmercial and the latter primarily
light aircraft. In terms of passengers sarved, Harrisburg Ianternational is
the third largest airport in Pennsvlvania, and the arca it serves extends
berond the six=-county region centered around the Station. The averarse
scheduled devartures for 1971 are about 33 per day, or about 56 je airrlane
landings and takeoffs per day. Present incicaticns are that this airport's
operations will grow rapidly within the next 5 to 10 vears, Lancaster Airport
also serves scheduled airlines, but its primary function is to provide connee-
tions to Harrisburg and Baltimore. The stimuli for zrowtn of Harrisburg
International are (1° the proposed introduct’on of international flight

operations and (2) the limitations on scheduled operations at Lancaster Airpore.
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Table 2

1970 Porulations and Growth Since 1960

of Municipalities Within 10-Mile Radius of the Statien

Distance
1970 1960-1970, frem

Municipality County Pooulation % Chanze "ML (Miles)
Goldsboro York 576 +6.3 1
Royalton Dauphin 1,040 -7.8 2
Middletown . 9,080 ~-18.8 2-1/2
Highspire " 2,947 -1.7 4
Yorkhaven York 671 -3.8 4
Elizabethtown Lancaster 8,072 +19.% 6
Manchester York 2,321 +54.4 6=-1/2
Steeltoa Dauphin 8,355 =24%.1 7
tiecw Cumberland Cumberland 9,603 +5.9 9
Harricburs Dauphin 68,061 -1l4.6 9
Hummelstown = 4,723 +5.6 9
Hershey o 7,407 T48.1 10

0002'¢
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Under grants from the Federal Housing and Urban Development Agency (HUD)
the counties in the area surrcunding the Station have recently develcped

comprehensive land use plans that are intended as guides for the estaplishment
of local zoning codes.

D. HISTORICAL SICGNITICANCE

There are no historic structures on the site. The National Register
of Historic Places was consulted and the nearest one listed was the Walnut
Street Dridge in Harrisburg, about 11 miles from the Station. Also listed
was the Cornwall Iren Furnace in Lebanon County, 17 miles from the site and
Billmeyer House in York, about 14 miles from the site. St. Peter's Evancelical
Lutheran Church in Middletown about 3 miles north of the site and a cemetery
slightly further awvay bear historic markers and are candidates for inclusion
in the National Register. A representative of the Pennsylvania Histcrical arnd
Museum Commission, with concern for historic sites not listed ia the Natlonal
Register, indica*ed no knowledge of other sites.

Siace the island was formed by deposition of miterials washed down the
river over many years, it is not a unique source of fessil depesits, but it
does have some archaeolegical interest. Susquehannock Indizans once lived nearby
in a large town, Sasquesahanaugh, on the eacst side of the Susouehanna River

at Vashington Boro, dovnstream from ™I. Their influence extended cver a
large arca,

Construction of the plant provided both the incentive ard the means to
Carry out limited archaeolegical @tcavations that mishit not have becn unsertaken
otliervise, The Applicante provided 4 $2,500 zrant en help finance the work
wnich vas carried out by scientists of the Pennsvivania I stordical and Museun
Cormigsion during the latter part of 1957, 4as wany 2s possible of tha known
areas of prehisteoric occupation on TMI were excavated. Cver a thousaud
artifacts, projectile points, knives, drills, SCrapers, and pieces of brolen
Fottery were found. Frum these artifaces is vas deduced that tha site had an
Archaic Period Cemponent, dating about 4000 B.C. to 1500 B.C., karly and
Middle loodldnd cultures of about 1000 B.C. to 100D AD., and a minor Late
Woedland period of eccupation (post 1000 A.D.). The most irportant artifauces
were frem the Farly and Middle Wcodland cultures, because these are poorly
known eras of Pennsvlvania prehistory.

Although the finds were important additions to understanding the way
of 1life of an early people, they were rot as useful as thaev might have baen {¢

the site had not heen disturbed in the past by flooding and cultivation, which
©ixes artifacts of one culture with another.
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E. ENVIRONMENTAL IEATURES

TMI was formed by daposition of materials carried by the river.
Boulders, probably the nucleus for formation of the island, are present in
the soil at the north end of the island.

1. River Charzcteristics

The drainage area of the Susquehanna River above the Station is
estimzted to be 25,000 square miles. The Susquehanna collects surface runoff
and grouvnd water seepage, as well as their respective centaminarts, from a
total watershed of approximately 27,400 square miles of which 21,000 lie
within Pennsylvaria. A sumsary of the characteristics of the main tributaries
in the wvicinity of the Station is given in Table 3.

Table 3. Characteristics of Streams in the Vicinity of the Station

Stresm Drainage Area Average Rate of Flow (cfs)
Conoduguinet Creek 4383 uq. mi. 580
Yellew Breeches Creek 227 sG. mi. 285
Swatara Creek 567 sq. mi. 940
West Conewago 510 sq. mi. 560

The Juniata River enters the Susouehanna River about 25 piles upstream from
the site. Itc drainage area is about 3,426 sq. mi. and its averare flow rate
i3 4,320 cfs.

The Susquenarna River is rather extremc in the varisbility of its flou
characteristics as shown by the following summary of data recorded at Harrisburg
over tiie perisd 1891-1%65:

tinicum flow (Sept. 28, 1964) 1,700 cfs
Median canual flcw 20,000 cfs
Average flow 35,000 cfs
lfean annual ilood 300,000 cfs
Maxizus flood (March 19, 1936) 740,000 cfs

Additicnal data on the seasonal flcw variation of the river are given in Tigure
L, iie data show mean moerihly flows for recurrence intervals of 2, 5, 10,

20 and 50 years. It will be noted that characteristically the low flows occur
in the late summer and fall and that the minimun monthly flow of record, in
general, follows the S50-year curve.

On June 24, 1972 rains from tropical storm Agnes resulted in a flocd volume
of 1,000,030 cfs, considerably in excess of the marxizum recorded in the 1891-
1965 period but below the probable maxinum flood for the T¥I location.

00029
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The average river level of 278 ft.* is about 25 ft. below the
highest point on the island. Because of the danger of flooding, therefore,

dikes have been constructed around the perimeter of the north end of the
island.

The Staticn is to be protected from floods up to those with flow rates
of 1,100,000 cfs by an extensive dike system around the northern part of the
island. The northern or upstream portion of the dike was ccmpleted prior to
the June 24, 1972 flood, but had not been completed cn the downstreanm or
southern portion of the island. The June 1972 flood, as a result of the
fresence of only a partial dike around the plant, flooded the westerly pertion
of the Station construction area around the four cooling towers by backing in
through downstream uncompleted dike arsas, For floods greater than the dike
design flood and up to the probable maximum flood (1,645,000 cfs), the Station
is designed to be shut down, waterproofed, and the dike is designed to allow
water to back into the plant ar=a fron the downstream southern end of the
island. The PMF (probable maximum flood) is based on the maxinization of
aumerous hydro-meteorological parameters, of which storm precipitation and
its time and space distribution are cnly a few. Compariscn of the Agnes
precipitation with similar data used in the PMF determination indicates no
need for modification of extreme precipitation estimates and, therefore, no
need to modify PMF runoff estimates accordingly.

Freliminary high water Cata from the June 1972 flood in the site
vicinity have been reviewed to determine the adequacy of ccefficients used to
determine both the dike design water surface profile, and the PMF water
sur{ .e used to assure that wator will back intc the plant arez (rather then
overcop the dike upstrezm). In both cases, it is concluded that conservative
coefficients have besn selected and the flood design bases for the plant ara
conservativa, For instance, the Asnes water level at the intate structure
wis approximately elevation 300.0 ft. MSL, wvhile the computed level is about
elevation 302 fet, MSL.

During FSAR review of the plant the adequacy of riprap protection
for the levee, and gereral maintenance of flood protection, was reviewed
extensively. Inspecticn of the ]evee afcer the June 1972 flocd indicated
that although the riprap in place ut the time appeared generally a’ ‘uate,
periodic maintenance of both the rock and the earth levee should indeed be
undcrtaken at the intervals Froposed by the Applicants (annually and after
every major flood). It was roted that removal of riprap fines by floods,

and extensive vegetative grouth in the levee as now exists, could reduce
flcod control effectiveness.

*Elevaticns are above mean sea level (MSL).
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The hypothetical PMF {5 consid red the upner limit of potential
flooding at a particular site. The st °¢ does not consider larper floods
credivble and, therefore, does not require the design of nuclear facilities
for more severe events. It is concluded that the flood design bases for ™I
nave bheen conservatively estimated as a result ef a review of the record
June 1972 floods on the Susquenhanna River,

A pumpad storage facility consisting of two reservoirs and dan: is
proposed for completion in 1923-84 on Stony Creelk, approxinately 13 miles
uortheast of Harrisburg and upstream of T™I. Detailed desi _n data are not
yet available for the project. Since the lederal Power Commission has che
responsibility to iasure the safecy of all facilities downstream of the
pumped storage project, it should not affect ™I.

The river and the streams in the vicinity are presently used for
water supplics, both public and industrial, power feneration, bsating, fishe
ing, and recreation. Sport fishing is done in all streams in the general
area of the site; however, there is no cormarcial fishing.

2. Groundwater
BLAS At (55 3 o

Grounduwater occurs at T™MI under water tahle conditions. The water
table reaches its maximum elevation at the highest topogramhic point in the
center of the island and falls off teward both shores. A variation of abkout

ft. occcurs from either side to the center, producing o sradient of anproxie
rately 0.5 percent toward the river. At chbservation Points {n and surroundins
the plant area, water levels occurred Aenerally at a desth in excons of 15 ¢,
ard ranged from 14 to 19 Tho aroundwater level secy ted at a maxieun
of €.2 fe. z2bove the top of rocks with less than 1 foat of hiead existing
above the sofl-rock interface at one peint of observation,

e wager

level of the Susqueianna River, normally flowing at eicvation 2753 £5. o
centrols TMI proundwater levels, Since a positive head exists on che islind,

any movenent of groundwater fren the Station =ite would be teward the river,
and would eventually enter the stream. The river would zet as 3 natural
boundary; the dispersal of island groundwater would be lirmited Lo the rivor,

The bedrock underlying the peneral area, Gettysburp shale of Triacsice
Age, i{s composed of shales, sandstones, and siltstones, The sandstones are
normally the best aquifers, although relatively high vfelds mav also he ah-
tained in jointed or fractured shale. Alluvial derosits are nst helioved to
be a major source of froundwater in the regton. Infiltratisn of contaninated
groundwater from the Station into the underlving Gettysburs <hale and transe
mission to cnshare water supplies isg unlikely, since a maxi=um head of 3ix oot
exists above the impervious (relative to soils} Gettvshburg fermation, and
Aroundwater levels are higher on either river shore thin an the inland, wish
avdraulic gradiente sloniny toward the river. Surfaee and aerfal vxantnacisns
have revealed no scclogic faults in the area that =mizhe facilitate infiltractian
of groundwater into an aquifer,

00032



. II-10

3. Heteorolozz

Ceneral climtic conditions in the site regicn are characterized
by a continenzal zvpe clirate, modified and protected somewhat {ronm more severe
weather by the Appalachian Mountain Ranze to the nerth. Summers tend to be
wrm and bumid, and winters are cool, with {requent poriods of precioitation.

4An on-site meteorolopical data collection pronran has been in
operation at the Station since May 1967. Wind speed and direction have been
continuously recorded 100 fr. above grade oa i3I and 2-1/2 miles north 25 ft.
sbove grade at Crawford Statfon. A Lwo=year period of record has been analyzed,
ending in May 1949, to provide a basts for evaluatiuva of routine radioactive gas
release limits.

in more than seventy-five years of record at the Y. S. Weath-r
Bureau in Harrisburg, the highest and lowest temperatures recorded were 105°
and =14°F, IMaxinum monthly rainfall was 18.55 in.; maximua 24-bour rainfall
12.55 in., and maximum 24-hcur snowfall 21.0 in. Maximum snow accumulation was
81.3 in. Average annual rainfall is 40 in.

During the 92-vear pericd 12872 through 1963, thirty=-three hurricane
et tropical storm ceater patie passed within akout 100 miles of the site. Most
of thesa were in dissipatica stages. The most severe was “iazel', the center
ef which passed Just west of liarrishurp cn Qctolar 15, 1954, A peak nust of
20 miles per hour was recorded at the larrisburs=York Adlrport during the passage

"

e o . s . - N . %
of "Hazal". W¥iads from hurricane Azmes ia 1972 ¢id not exceed these values.

4. Goolowvwy
L ———

The TMI site lies withia the Gattysburp Basin scction of s nhivsio=
rraphic divisien known as the Plednont Previnse., The tapcaraphy of the arez
famediately surrounding THL is of slinhizle endulatins nitusre with saxisum
reliei of abaut 200 £:. and hinhest clevation seldom above 309 fe. VPrem the
wist, drainage {2 larpely represented by tie scuthwesterly flowing Swatara
Creock, which has {ts eauth near. Middletown, and by the moge westorly flowing
Concuapo Creek, hiich vipties into the Susquehanna Liver at the routh end of

SIl.  Fichinz Creoek flows ints the Susquehanna went of tha site, and the parehe
westerliy {lowinn Concwaro Creek terninates at Vork Mavea. THI has vase fztle

o

relief, with eclevations varning from about 2.0 ft. at the water's edpe t
slightl? more than 300 ft. in the north-central portion

‘e

The site s lacated in the iriassic loviand of Penansvlvania, one of
3 series of long marrow hasins of Triassic deposits vhich extend in br

axan
patches frem Connecticut to Nerth Qarelina, The Triassic lowland in the
vicinity of the site s referred te an the Gotevsburp Rasin., oreh ond west

of the Triasaic lovland are the folded and thruse faulvod Paleosoie resks
vhich conmprise the Apmalachian Mountains., 2oy arast of the Triassic lewland
is the Pled~=ont, of Pre=Cambrian and Farly Paleozic Ape, conposced i rranites,
grelsses, and achists,
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The site 1s underlaid by the sedimentary rocks of the Gettysburg shale.
The bedrock surface, at the site, is essentially flat and lies at approximately
elevation 277 ft. One to three feet of weathercd roek orcurs at the oversurden=
bedrock interface. MNo evidence of [aulting transeets the island as seen in the
field frem availzble rock ¢xposures along the east Lank of the river, or along
the western Periphery of the island. Aerial phetogranhs as well zive no
surgestion of faulting throush the island, A ceuprencntive evaluatica of
najor tectonie elements in scuth central Penasvlivania has been prepared. It
i concluded that the site is not deletericusly affceted by fauizing, and
further, that reiicnal tectonic elemeats are inactive and present no threat
to tlie structural integrity of the local geolony.

The island, as a who.e, is composed of fluvially stratificd s 1d
and pravel containing varying amcunts of sile, clay, and cleun sand. Lengiry
values range froa loose to ver:s dense, as estabdblished by Staadard Penetration
Tests.,  Boulders are present at depth and are mainly confined to the lower
portions of the s0il zcne on the north ond of the island. Soil denths vary
frea appreximately feet at the south end of the island to 3 muxieua of
30.0 feet near the axial interscetion of the island. Depth of soil is relatively
constant at about 20 feet in the vicinity of the plant rite, Fr-n cne-half to

one foct of topseil, composed of sandy silt with much organic material, ceovera
the island.

Fs CCULOGY OF THE SITE 20D Lvinons

Terrestrial cossunition are essentially thosa of the flood olain sere;
aquatic habitats are those of s wany water stream - falls, viflles, ponda, or
TRO=D0TEOS prols.  Semewhat lessg thon half of the aren within a 1.5 mile raaius
€L tlz Stattien is anuutie, the rost terrestrial. ©Qf tho cerrestrial habicag,
Gotut tvo=thlszds iz farm land devetod to el Production of dairy er reultey
rredusts, vesctables, frults, aifalia, com, wicat or tobozco. Tl cexpinaticn
ef wooded and formed area forms a forest edow community.,

1. Ierrestrial

d. Tlora = Dominant vesetatien cn the £33C shore of the rivee

near the Visicors Center congista of the felloving epecics:

/sh (white) Nelberry

Ailanthus (some 24" dlamcter) Paizon ivy (luxuriant)

Yasswood replar {cottonwend)

Slack lozust (cemmon) Pokeberry

3lack oak Sllver =aple

Llack walout (I8 2¢.meter lew) Surar maplec

fien elder Susae

Crerey (black) Sveicwore

Elx (lowerican) Vild reape

tackberry -

91 178 00024
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The composition of the forest indicates a stame in succession of a
flood plain sere befween the cottonwnod-willew and oak-hickorv stapes. Lstimated
age for a plont comaunity cf this type is sorewhat l:ss than 80 ycags.2 The

prlicants have provided & floristic analysis of Three !Mile Island.'

b. Faura - Most pame animals of interest to the sportsman belons
to the forest edge. Species found on the isiand were the cottountail rabbit, fox
squirrel, deer, Lobwhite, pheasant, and dove. Phezsant were especially abundaat.
They fecd upon waste grains, wecd seeds, inscets (incivding grassioppers,
Japancse beetles, and corn berers), fruits of shrubs and vines, varicus greens
derived from native plants, and Jarm crops such as clover.

The Applicants aavc provided a faunistic list of the terrestrial
fauna of Three !il Island.! This list includes several bird e epecies which
are cndangered, - nazely the peregrine falcon and the bzld eagle. lHowever,
tha Pennsylvania Game Commission® has indicated that the peregrine probably no
longer occurs {n the state and that the zald eagle 1s occasionally scen, but pro-
tably dJoes not breed aleng the Susquehanna. The osprey, another apecics causing
scme concern, {s described ¢s unusual, but nmot rare in the state; a sinzle indi-
vicual was recently seen in the llarrisiure arca. Because the latser wo species

arve only rare transients {n the area, plant construc:i.on and operation should rot
further endanger them.

2. JAguatie
A b S

The aquatic habitat in the wiciaity of TIT is primarily of interest
as a filshery. The nrva =3y be sutdivided into three aress on the basis of

tuglr !mportance as fisheriesn.

Area 1: The reserveir ahove York Huvena dam botween the island and the east
bank ef the river is not {i{shed very nuch, except in the fall when
smallrouth Lass =ay be caught. As a streas Labitat {t i3 a nud-botto:

pool.

Area 2: The area southwest of T jus: above the dam, alse 2 mud-hottonm sool,
is most popular, uith muskellunze, s 11'—*utd. and larsemouth bass,
redbrrast sunfish, and rechk bass huin, talien. PRock bass and redhreast
sunfish predominate.

Ares 33 ¢ area below the falls on the cast sliore near Falsouth is popular
r ruskellunge JVuring the winter. It is a pool .t the end of a rifle
vibitac.

The area belew the TUI impoundment s more popular as a fishery than the M1
Inpaurlizent because ef ecasier access. Downstreas, the area helow the Ervnner
fsland (ossil fuel power station provides good year-around fishing.
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The quantity, quality, and variety of fish in a stream are indicators
of the ecological balunce of the streas and the quality of the water. The
Arplicants have contracted for iish pepulation studies to be carried out:
1) to deseribe the present fish populaticn of the river in the vicinity of ™I,
2) to detect any chanpes in this population after the Station goes into operation,
and 3) if such chanpes do occur, to determine whether they were caused by the
Station. 7he species composition of fish in the lccal waters as reportec by the
Applicants (Appendix A) suppests a healthy warm water river cemaunity containing
several pame species, as well as coarse fish such as carp.

Analysis of benthic invertebrates by C. 3. Wurtz,” consultant to the
fpplicints, indicates a diverse and stab’‘e comrunitly. The numher orf species
varied between 79 and 145 in the study years froa 1967 to 1970, ond were
distributed among the major taxonomic groups expected in such a habitat. A
species list with distribution by samnling station is available in the =ited
literature. A decline in species abundance occurred during these studies, which
apparently reached maximum .dn 1969 although later analysis indicates recovery is
taking place. Wurtz suggests® that: "There are strong indicatiens that a toxicant
has been introduced into the river from above the study arca." Since the
Susquehanna at this point lies belew areas of intensive agricultural, urban, and
industrial development, such degradation is not surprising. The maintenance of
4an aquatic commuaity which is capable of recoverinn after strezs provides
additional evidenze of the basic hcalth ¢f the community. The observation of
such a substantial change in the beathos ovar a several year period will be
inportant in interpreting Station operating effects on the stream biota.

The Applicants have provided! a list of aquatic plont species; they
are whot cne would expect in this environnent.

Yo information has been provided abcut distonms, protozca, or other
phirsically small ornanisms In the arcas likely to be affected by Station
eneratiens. However, because of the interrelated sature of natural comunity
dvnamies, observaticn of scae portions of that ecosvsten will provide infor-
mation on the {unctioning and orpanizatica of the entire cormunity.

feptile cnd amphibia species known to be in the area sre also Nro=
viced Dy the Applicants.® The only species of note is the bogz turtle,
Lleravs mublenserscil, which is deceribed as "knewm to be in the ares." its
hasitae requirecents are described® as "partial to sphagnum bogs and clear
meadow streams.” It is doudtful that any sultsble Libitat was disturbed by
tranomission line routing dues not appear to have been investisated by the
ipplicaats. While this species is not formally listed 25 endangerad at_this
tire, ite status is of =ome concern to the U.S. Dopartrwent of Interior.’

-~ .-
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IITI. TEE PLANT

A. [EXTERNAL APPEARANCE

An indication of the functional design and external appearance of the
finished Station is given by the architectural rendering presented in Fig. S,
A detailed plant layout is presented in Fig. 6. Certain buildings for each
unit are designed to withstand direct impact of a jet aircrart (class I struc-
tures). They are the reactor building, auxiliary building, fuel haandling
building, control building, diesel generator building, intake screcn and pump
house, heat exchanger vault and the air intake structure. The turbine buildings,
cooling towers, and service building are not designed to withstand aircrafe
impact (class III structures).

The most conspicuous structures on the site are the four 370 ft. high,
hyperbelic, natural draft cooling towers. The towers are nade of reinforced
concrete and are left with a natural concrete finisia. They are shown in Fin.
7, a photograph of the site taken during construction in Auzust 1971. The two
finished towers for Unit 1 are to the left. The nighttine lighting of the
towvers consists of four flashing red lights at the top and four steady red
lights at the midpoiant. The Unic 1 containment building and partially ccm=-
pieted fuel handling and contrel builfimss are in front of the turbine
buildingy at the left center. The partialliy corplieted containmont bulldins
for Unit 2 is to the right of Uait 1 and the partially constructad forced dr
cooling towers for Unit 2 are located to tha right. Highway 441 {s visible
the background,

£t

n

v B

Also shown in the photograph is the flood protection dike thich is beins
bullt between the main plant area and the river at the upstream end of the
island. The dike is an carth eabanl=ent coenstructed of cley and silt that
fas been compacted to produce a stable and relatively impervious wall., Tia
dike exterior is protected from erosion by a laver of stone riprap on top
of a lave “ gravel and send that is embedded in the clay.

Altho all the major Station structures can be seen from the Lalcony
of the v.s .ors Center, the dense foliage along the river screens all but
the cooiing towers frow the view of the chserver on the highway. From
the river bank the tops of the major structures are vigible, but most of the
structures at and slightly above graue level are not.

The Apnlicants have plans for landscaping upon comnletion of ccastruction.
Because most of the site at grade level cannit be seen from the surrounding
areas, this will probably not have an appreciable eifect on the appearance of
the Statien to its neighbors.

»
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B. TRANSMISSION LINES

Unit 1 generates electric power, at 19 kilovolts, which is fed through
an isclated bus phase to the unit main transfermer bank whera it is stepped
up to 230 kV transuission voltage and delivered to the substation. In the case
of Unit 2, the power is to be fed through the main transformer hank, where it is
stepped up to 500 kV transmissicn voltaze and delivered tc the substation.
Unit 1 is conmnected to the Met-Ed 230 kV transmission network by two lines,
each 1.4 niles long, from the site to Middletown junction, and a 4.1 mile
line, which connects to an existing line to Cly. In sumaryv, for Unit 1
approximatess 7 miles of 230 kV line have been constructed. All of the new
circuits are installed on double circuit 230 LV lsttice~-type combination
steel/aluminum towers except for two structures which are modified Dreyfus
designed steel pole-tvpe structures. The towers range in height from 66 ft.
to 1/5 ft. and are approximately 35 ft. square at the base. 71lhere are about

six structures per mile and the right of way for all the 230 kV line construn-
tion is 150 ft. wide,

Unit 2 will be tied into the existing Met-Ed 500 XV transmission networ!:
by a 0.7 mile line to the new TMI substation located =2st of the visitors
center. From the substation, ‘two 500 kV lines will extend on diverging
paths to the existing Peach Bottom-Juniata 500 kV line. One connection is
7.1 miles long and the second is 11.1 miles long. This second line is to be
constructed, owned, and operated by Pennsylvania vower end Light Cempany,
which is not a GPU Company and which is not involved in the construction or
cperation of the Three Mile Island Nuclear Generating Station., Vhen theeo
lines are installed, the 500 LV tic between Peach Bottem and Juniara will be
made at the T substation., In addition to this, clearing has been conpletea
sud construction is underwvay on a 67.3 mile, 500 kV line from the new substa~
tion eas:z to Bechtelsville. Thus, for Unit 2, a total of 74.4 miles of ncw
500 WV line will be constru.ted. These Circuits will be installed on sinrle
circuit 500 kV lattice-tvpe all steel or combiration steel/aluminum towers.

e towers ranze in height (rom 87 to 177 ft. and the base dimensions vary fron
10 fr. 7 in. x 24 ft. 9 in. ro 64 ft. Square. There are about 4.5 touvors per
nile and the risht of way for all the 500 kv line construction is 200 ft. wide.

The original plans for Unit 2 called for a 239 KV transmission svstem.
iowever. studics carried ocut by the Mid-Atlantic ’rea Coordination Committee
(CLUAC) on the transmission facilities of the Pennsylvznia - New Jergey -
“Aaryland (PJM) interconncetion, indicated the need for a thicd west to east
300 KV transmissioa line east of the Susquehanna irresvective of the THI
)roject. There are already two west to east 300 KV lines west of the
susquehanna.  As a result, the transmission lines for Unit 2 were designed at
I BY for a dual purpose: to transmit cnergy fron Unit 2 and to serve as
art of the third west-east link.
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The 500 KV line from TMI S00 KV Substaction to Bechtelsville, together with
the extension of that line by other PJM companies to Scuderten, Pernsylvania
(a point on the Whitpain = Branchburg 3500 KV line) and the looping of the
Juniata - Peach Bottom 500 KV line to the TMI 300 ¥V Substation would provide
the third west-east line. All these segzents are necessary for the third
wast-east line to exist,

Routing and clearing for the transmissisa lipes has, wherever practicable,
foellcwed the reccmmendations incorporated ia the U, S. Departments of Agricul~-
ture and Interior’'s booklet, "Environment:l Criteria for Electric Transmission
Systems".

Permits have been obtained from the U.S. Army Corns of Engineers and
the Fennsylvania Department of Environmental Rescurces for the Susquehanna
River crossings where necessary. The Pennsylvaniz Uepartment of Transpor-
tation und the Pennsylvania Turnpike Commission will te requested to grant
permits for road crossings. The Federal Aviation Administration has approved
an application to construct the lines in the vicinity of the Harrisburg Inter-
national Airpert.

C. REACTOR AND STFAM ELECTRIC SYSTEM

The two reactors for the TMI Station are pressurized-water type supplied
by the Babcock and Wilcox Company. Uni:z ! has a thermal ratinrg of 2535
megawatts corresponding to a gross output of 871 ifWe, while Unit 2 has a
thermal rating or 2772 MV cerresnonding to a gross output of 959 MWe. Since
the details of the tuo cores are esseatially the came, the following description
applies to both Units 1 anéd 2. The nominal cperating pressure for the reactor
is 2135 psig with an average coolant temperature of 579°F. The reactor
coolant system is designed for a pressure of 2500 psig at a temrerature of
65€°F,

The core reactivity is contrellaed by a combination of 69 wovable contrel
rod assemblies and a neutron absorber (boric acid) dissolved in the coolant.
The control rods are silver-iadium-cadmium alloy encapsulated in stainless
steel. The ceontrol rods are used for short-term reactivity control associated
with the changes in power level and also with changes in fuel burnup between
periodic adjustments of dissclved Soron .uncentrations. The reicter can be
shut down by the movable control rods fro= auy power level at any time. Eack
movable control rod assembly contains 16 control pins and is actuated by a
separate control rod drive mechanism mounted above the reactor vessel., On

receiving a trip signal the 69 control rod assemblies £all into the core by
gravity.

Two outlet coclant loops are connectod to the reactor vessel by nozzles
located near the top of the vessel. fach loop contains on2 steanm generator,
twe coclant pumps, and ’pe interconnecting pipinz. Reactor coolant is pumped

r
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from the reactor through each stcanm generator and back to the reactor inlet

via two parallel loops by two centrifugal pumps located st the outler of
each steam generator.

The steam generator is - vertical straight tube and shell heat exchanseor
which produces superheated steam at constant Pressure over the reactoer operating
POwWer range. Reactor coolant flows downward through the tubes and steam is
generated on the shell side.

For Unit 1 the steanm flows from tYe stean gEenerator to an 1800 rpa, tandem
compound, six-flow steam turbine gencrator manufactured bv General Electrice.
The turbine generator for Unit 2 is a tandem compound machine, 1800 rpm, with
reheat and four-flow exhaust manufactured by Westinzhouse.

The following organizations have been engaged by the Applicants as
principal contractors for construction of the Station:

Gilbert Associates Inc., Architect-Engineer, Unit 1 and

Surns and Roe, Inc., Architect-Engineer. Unit 2 -

authorizea to design and engineer the entire nuclear power generating
station, er2luding the nuclear steam supply system, which will be
designed by Babcock and Wilcox for the Applicants.

Babecock and Wilcox, Peactor Vendor --
authorized to decign, build, and deliver the necessary
components for the nuclear steanm supply svysten.

United Encincers and Constructors, Inz., Construceion Contractor~--
authorized to Ranage the conscructicn of ch Station to the
specifications establiched by the Applic

Inc., Durns and Ro2, Ine., and Babcock and Wilcox. Authorized to procure
mater:al and engage subcontractors for construction,

nw

Pickard and Lowe, Ceasultantse-
ccnsult on general nuclear and environmental enzf cering mattars

The Applicants' Project manager 1is responsibl- for coordination of the
activities of the foregoing named principal contractors.

D. EFFLUENT SYSTFVS

1. Heat

The Station utilizes four hyperbolic natural draft cooling towers for
dissipating the heat rejected from the plant stean cycle. Virtuaily all the Seae
from the tu.bine exbaust condensers is dissipated to the ~tmosphare throusl. these
towers. In addition to this major heat load there are several other ccoling

systems which dissipate heat from other portions of the plant. These inziude

00044
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the sccondery services cueoling svstem, the nuclear services cecline svsten,
and the decay=acat cooling svstem. A {low diagram of the Station cooldl (173
systen showing the flow balance for both units is shown in Flg. 8.

Makeup for cooling tower evaporation, drift, und blowdown (s ohtained
frem the secoudary services river water pu=ning svetem. After rassing
through the seccondary services heat cxchuugerq, water is mixed with circu-
lating water (n the coeling tower open flume. The maximum makeup flow is
approximately 27,000 gal/min. which includes the aprroximatelv 20,000
ral/min. (44 cfs) evaporared by the four coolinz towers and a minimum of

»0C0 gal/min. blowdown from the ccoling tower basins. The cooling tower
water pump bulluing {s located betwcen the condensers (in turbine building) and
the cocling towers; it contains six circulating water pumps arranged so that
three puzp :hrough each of two 103 in. diameter mains. The secondary
services heat exchanpers, located in the turbine buildings, ccol equipment
such as air compressors, lube oil ccolers, sample coolers, heater drain
pumps, hydregen coelers, etc.

A flow of river water is also provided for the nuclear scrvices heat
exchangers, located (n an underground vault nex: to the auxiliary building.
These heat exchangers are used for decay heat removal from Unit 2 and for
cooling nuclear equimment, such as reactor coelant pumo moters, reactor
building ~oolinn units, faan motors, the speant fuel poel zceler, evaperator
distilla:c vaoler, wasre jas compressers, etc. The rives water used for

cecoling the nuc'lear services heat exchancers, alens with the excess secondary
systom heat exchangeos 2ter and the concenser cooline circuit blowdow m, is
passed throuzh a forced draft cociing tower before heins recurned to the
Susquchanna River.

The Unit 1 decav heat removal system removes decay heat from the core
and sensible heat from the reactor c¢ooling system durinaz the laster starcs of
a cooldewn. Tie svstem also provides an auxiliary spray to the pressuriz
for complete derressurization, maintains the reactor ccolant temnerature
durirg re‘ue¢i.h. and provides a means for fillinz and drainingz the fuel
transport canal In the event that the forced draft tower freezes up, rhe
decay heat services cooling for both Units can be maintained by passing
ccoling water directly through the tower basin.

The river water, upon entering the intake structurcs, passes under a
skirmer wall, throush avtomated ttash racks with 1 inch vertical bar spacings,
throush traveling screens with 3/8 inch mesh, through the rive ater pumps,
and finally through strainers of 1/8 inch mesh, hefore ﬂassing to the heat
eschangers. The i{ntake river-water structure is provided with a deicinz water
line. Under normal operation in sub-freezing weather, condenser circulating
water discharge will be the source of deicing water. The flew velscity at
the intake st*u;ture under normal and low river flows and normal operatinng
conditions is 0.2 ft/secc.

00045
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The rivear pumping systems arc designed to pump from a minimum river
level ("loss of York Haven Dan") of 271 ftr., from the normal level of 273 fr.,
and also from flood levels. They pump to a high point in the plaat and drain
by zravity through a double-ended 48-inch diameter discharge line through the
forced draft cooling tower. 1Ihe discharge flow rate from the tower hasin is
re2agured by a propeller ueter. Flow rate and radiation level of the Station
radioactive waste are measured and the cffluent {35 then mixed with this dis-
charge. The aixture passes 100 fr. to a weir beox where the radiation level
is rmonitored as it is discharged to the river. The cooling water is finally
raleased through a 72 inch diameter pipe line that discharges directly into
the river behind the natural shore line. Under normal conditions the pipe
i5 half submerged and the nominal discharge velccity is 2.7 ft./cec. with a
maxioun value of 5.2 ft./sec.

The river water temperature at the intake structure varies from a mini-
muz of 33°T in the winter to a maximum of 85°F in the summer. As stated, all
of the ccoling water effluent from the plant is passed through a forced draft
cooling tower (one for each unit) orior to discharge to the river. tThe tempera=-
ture rise (over river azbient) of the effluent from the forced draft cnoling
tcwers varies daily and seasenally because of changes in cooling tower operation
dictated by varying ambient air and river water temperatures. In the sumaer the
force . draft towrers will be operated go that the discharge is at essentially the
ambient river temperature during normal Station operation. During a reactor
cooldown* in gusmaer, the discharge could be 2°F higher than river ambient,
but woulé never exceed 87°F.

Ia the v.nter, because of the necessity for operating the cooling towers
in the "deicing rode" (wherein a curtain of hot water is passed around the
gutside of the . ~oliangz tower £ill to prevent freaze up), the effluent will

By

)
averaga 3°F above river azbient during normal plant operation, although this
could be as high as 10°7 during an extreme river/air temperature miswmatch.
During a reactor cooldewn in winter the initial discharge will, on the average,
be 12°F abeve ambient, but under extreme river/air temperature mismatch cone
ditions it could be as high as 19°F. A typical cuvoldown tramsient is such that
the initial 12°T temperature difference would decrease to about 2°F withi
12 hours (v~ 1°F/hr). Under the extreme temperature conditions, effluent tempera-
tures would decrease at a rate of approximately 1.5°F/hr. Furctherzore, the usual
operaticnal wode will be %c ghut down only one unit at a tise and, therefore,
the initial effluent temperature gifference will ce the average of 3°F and 12°F
or about 8°F.

The transit time from the intake to the discharge through the secondary
and nuclear service heat exchanger circuits is about 13 minutes and the tempera=-
ture rise is 10 to 15°F. The residenc: time of the coclant in the large basins

*Cocling <own of the reactor primary coolant locp by the nuclear decay heat
systen following a rcactor shutdown.

Coeay
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under the natural draft cocling towers (capacity 8 x 10% gallons) is approxi-

mately 70 minutes and the temperature rise in the condenser cooling circuits
is 28°F,

The moxizum consutption of river water when the two units are operating
at full power is 20,800 gal/minute. This is evaporated froa the four ratural
draft cooling towers, and the two small forced draft towers.

2. PRadioactive Waste
"-—-——&-—____—

In the operation of nuclear power reactors, radioactive material 1s
produced by fission and by neutron activaticn reactions of metals and material
in the reactor coeolant System. Small amounts of gaseous and liquid radio-
active wastes enter the effluent Streams, which are monitored and processed
within the Station to ninimize the radicactive nuclides that will ultizately
be relcased tr the atnosphere and into the Susquehanna River at low concen=-
trations under controlled conditions. The Limitations of 10 CFR Part 20 and
the "As Low As Practicable" requirements of 10 CFR Part 50 with respect to

radiocactive releases will be met during the operation of the Station at full
power.

The waste treatment Systems for the Station, described in the following
paragraphs, are designed to collect and process the faseous, liguid, znd eo0lid
waste which may contain radioactive materizls. Thege waste handling and treat-
Lent systems are discussed in detail in the Final Safety Aunalysis Report for
Unit 1 Qiarch 2, 1970), ia the Prelicinary Safety Analysiy Report for Unit 2
(March 1969), and in the Applicant's Revised Environmental Report dated
December 1971,

1. Goseous Waste, During pewer opavatica of the facilities, radio-
active materials released to the atmosphere in gaseous effluents include low
concentrations of fission preduct noble gases (krypton aud xenon), halogens
(mostly icdines), tritium contained in water vapor and particulate material
including both fission products and activated corrosion products. The systems

for the Processing of radioact.ve fAasecuvs waste and ventilation paths are
chown schematically in Figures 9-11.

Concentrations of various solutes, such zs hvdvogen and boron, ia
the primary ccolant are maintained at specified values, and the buildup of
fission and activation products 1is limited by withdrawving coclant at a
normal rate of 45 gpm (the letdown stream). A side stream from this coolant
iv. cooled, depressurized, and diverted to the makeup and purificstion Systen
and, as necessary, to the borea management system or the liquid wasce dieposal
system, Figure 12, Nermally, the vent valves on the makeup and purificarion
System equipment are closed and the system i« operated a2t pesitive Dressure.
8y this procedure the inventories of noble g2ses in the coolant increase ¢o
steady-state values except in the case of long=lived krypton-35. Only the
coolant that is diverted to the boron control system is normalily degassed.

0orsR
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Gises stripped {row the recy:led reactor coolant together with cover gases
are cellected, compressed, and stored in pressurized tanks fer rad-.oactive
decay. With the oxception of long-lived krypton-85, the pases will Jdecay to
a wll fraction of the original amount prier to being roleased., The pas is
filtaevsd throueh hiph efficiency particulate filters and charcoal adsorbers
and relecased to the atmosphere throush the ausgiliary muilding vent stach.
The holdup system was cvaluated based on the Apriicunts statarent that a
tinfaum holdup of 30 days will be used.

Addizional souvces of radizictive gases which are not concentrated
encuph to permit collection and storapge include the auxiliary bullding
exhaust, the turbine building exhsust, the reactor building containment
2ir, and the main condenser air eieccors, vhich remove radicactive gascs
wiiich fave collected in the condenser as & result of prime.s co secondary
system leakage. The air ejector exhaust frem the main cordemer of Unit 1
i3 discharged through the turbine building exhaust without treatmeat. The
ejector exhaust from Unit 2 {s routed throuzh demisters to the auxiliary
bu‘lding filter train and relcased to tiie sration vent.

The auxiliary buildin® is saintained at a sliphely negative
pressure with respect to ambient pressure. All the exhaust air is
filtered throush high efficiency particulate filters (HEPA) prieT %0 beinw
dlzelarged through the auxilizry Suflding vent stick. Arsas wirshin the
agnilicry building which have pescible contaminatica have ths ganahility
to da exhausted through charcoal adsorbars in addition te DA & fsore.

The cteam generators are once=through units vwith no Biowiewn and
vith full flow demineralizers on the cendensate revurn. Tuerbina sueiliine
ventllotion is dircharged to atmesrhere without troeacment ZHrYoeEn rusi=
nounted exhaust fans.

Calculaticrs of c.peated normal discharpes of noble pases ang
iodines are surmarized in Tables &4 and 5. The hases for these calecuis-
tions are presented in Table 8.

B. Licuid Wastes. All equipasnt relerant to the liquid warte
rrecessing system i3 duplicarted in the iwo uni s except the miscellaneosus
wasie evarorator which i located in Unit 1 and shared by Unic 2. A notazble
dilfcrerce between the two units i{s the method of condencate demineralization.
Unit 1 uses Powdex; whercas, Unit 2 uses deen-bed demineralizers. Duas to the
constraints on waste processing iIn the miscel:aneous waste subsveter, ve
assumed in our evaluation that 10% of the de-s-bad regenerant solution and
100% of the Powdex sluice water wili be released to *t  snvivarment without
treatment,

in both units a make-up and purification svstem maintains the
quality and boren conmrentration of the prirmary coclart. A stream is
continuously "letdown,™ cooled, demineralized In a mixed bed ion exchanper,
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Kr-33m
Kr-85a
Kr-3%
Kr-87
Kr-88
Xe<131n
Xe~133a
Xe-133
Xe-1135
Xo-138
I-131
1-133
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Table 4
ANTICIPATED ANNUAL REZLEASE OF RADIO
CASEOUS

ACTIVE NUCLIDES 1IN
ECFLUDNT FROM THREE MILE ISLAND UNIT 1

Pi.ciarpe Rate (Ci/yr)

Cas
Processing

Steam
Generator
Leak

10

10
860
15
20
.01
.01

Auxiliary
Building

- —— 1 ——

.03
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filtered, and fed to the make-up tank from which it is returned to the
reactor. (Mhen the boron concentratien is being lowveied, a "bleed" stream
from the "letdown' stream is directed to the coolant waste svstea, This
Stream is processed through a demincralizer, filter and avanorator. The
condensate from the evaporator passes through a mixed bed demineralizer
to a storage tank from which it may be recycled or discharged, The
concentrated boric acid (evaporator bottoms) is storer. for re-use in

a subsequent tore cycle or sent to the radioactive wrste drumming scation
for off-site disposal.

During the last portion of the core eycle, when the boron
concentration is the lowest, the entire "letdown" stream is also passed
through a deborating demineralizer to effect reducticn of horcn content,
rather than by use of a "bleed” stream. This mode of overation does not
produce a waste stream directly; however, this deborating bed is regenera-
ted, and the neutralized regenerants and rinses are processed through the
niscellaneous waste system. No other demineraliz-rs processing radio-
active streams are regenerated except the main condensate demineralizers in
Unit 2, mentioned above. Other waste-water containing boric acid from
reacter shutdowns, startups, and refueling eoperations is also processed
through the coolant waste disposal systen equipment.

Wastes collected in the contalnment and auxiliary buildina drains,
lab and sampling drains, demineralizer resin and filter precoat sluice water,
deborating bed regenerants, and decontamination and other niscellancous
wasies are processed in the miscellanecus ~aste sysrem. Thuse wastes are
collested, filtered, and evaporated. The condeneate from this evanorator
{2 pasced throush a polishing demireralizer and then routed to recycle or
to hold-up for discharge. Bottoms from this evaporater are stored in *he

concentrated waste tank uneil they can be prevessed through the waste
drumming station.

Laundry wastes will be collected, filtered, monitored, and
normally routed with the sanitary wastes. The turbino building drains
are moitored and discharged to the cooling tover effluent strean. From
an accumulative leak rate of 5 &P from all sysceme in the turbine building
that contain secondary coolant we expect less than .05 Ci/yr.

Controlled discharges will be made from the radwaste systens
into the conling tower effluent stream. This fiow is 36,000 gpm on an annual
average basis for the combined units, Unit 1 can discharge waste at up to
30 gpm while Unit 2 can achieve a maxizum of 50 BrFR. Activity monitors and
flow controllers will maintain approximate a ‘vity levels. Discharpes can-
not be made from both units simultanecusly. la discharge will be made unless
the cooling tover effluent flow is at least 5000 gpm.

Eaced on the assum tions noted above and shown on Table 8, the
releases frem the primary sources for normal operation were calculated to
be less than 5 Ci/year per unic. To compensate for trcatment equipment
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Table 6

-

ANTICTPATED ANNUAL RELFASE OF RAL "OACTIVE MATFRIAL

I¥ THE LIOUID EFFLUENT FROM THREE MILE ISLAND UNIT 1

Buclide

Rb=86
Sv-89
Y~-90
¥Y=-91
Zr-95
Kb-95
o-99
Tc=9%m
Fu=-103
th=103m
Sh-124
Te~125m
Te-127m
Te-127
Te=12%m
Te-129
Te~1lJ)in
Te-131
Te=132
I-130
I-131
1-132
1-133
I-135
Cs=134
Cs=136
Cs=137
Ba=137m
Ba-140
La=140
Ce-1541
Ce~l44
Pr-143
Pr-l144
MI~-147
Na=-24
p-32
Cr=51
Fe=55
Fe=59
Co=38
Co-60
Ni-63
W=185
W=-187
Kp=239

TITAL ~ 3.0

9

\

Curtes/vy

0.00055
0.00044
0.00005
0.0099
0.00007
0.00G07
0.037
0.037
0.00005
0.00005
0,00005
0.20003
0,00032

. 00048
0.00042
0.00007
0.00003
0.00007
(.00005
0.00G02
0.00007
0.000067
0.0011

0.9010

0.0006

0.0547

0.0012

0.00009
0.00G05
0.00058
0.00035

g
Ly

>
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Tritium-1,000 Ci/yr
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Nuclide

Rb=36
Sr-89
Sr-90
Sr-91
Y-90
Y-91
2r-95
Nb-95
Mo=-99
Tc~99m
Ru-103
Ru~106
Rh=103m
Rh=106
Sb=124
3b-125
Te=125n
Te=127m
Te-127
Te-=120Gm
Te=-128
Te~131m
Te=131
Te-132
I-130
I-131
I-132
I-133
I-135
Cs-134
Cs~=136
Cs-137
Ra-137m
Ba-140
La=140
Ce=141
Ca-153
Ce=144
Pf-l&}
Pr-144

Ni=147
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Table 7

ANTICTPATED ANNUAL RELFASE OF RADIOACTIVE MATERIAL
IN LIOUID EFFLVENTS FROM TIREE MILE ISLAND UNIT 2

Ci/vr Nuclide Ci/vr
L0012 Pn-147 0000354
0041 Na-24 .000089
.00012 P-32 00048
000018 Cr-51 L0088
000072 Mn=54 +000026
0082 Fe=55 011
.00072 Fe-59 0054
.00080 Co=58 .095
«022 Co=60 .013
.030 Ni-63 011
+00048 Zn=65 000054
00014 W-185 00045
00048 W-187 .00082
00014 Np=239 00075
.00036
000036 10TAL ~ 5.0
00034
.00
0034 Tritium 1,000 Ci/vr
014
L0088
0012
00021
L0350
0013
Z.7
.052
+20
.021
«54
- 5
o2
+39
.0030
L0032
00066
00002
L0045
L0039
L0048
00014

~,
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Table 8

ASSINIPTICHS

PADIOACTIVE

SED IN DETETMINING R!

U RELEASES OF
EFFLUCKNTS AT THREE MILE ISLA'D

Reactor Power, MWt

Plant Capacity Factor

fuel with Defective Cladding, %

Leek of Primary Coolant inte Steam Generators, gpd
Leak of Primary Coolant to the Auxiliary Building, gpd
Frequency of Containment Purge, times/yr

Waste Cas Holdup for Jecay, days

Cold Shutdowns, times/vear

Coclant Volumes Degassed and Processed During
Ccld Shutdowns and Normal Operations

Miscellaneous Yaste Processed, gallons/year

Unit 1 Unit 2
2533 2772
0.8 0.8
0.25 0.25
20 20
40 40
4 4
30 30
2 2
5 5

600,000 600,060

G : ’, J
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downtime and expected operational occurrences, the values shown in Tables 6
and 7 for the waste systems have been normalized to 3 curies per year for
Unit 1 and 5 curies per year for Unit 2,

¢. Solid Wastes, The tollowing types of solid wastes will be

treated in Unit 1 (Unit 2 wastes that require solidification will be trans-
ferred to Unit 1):

(1) Compressible wastes - paper, rags, clothing, and charcoal
filters,

(2) Incompressible wastes - metal parts from inside the reacter,
wires, cables, and spent filter cartridges.

(3) Evaporator coucentrates.

(4) Spent resins and used filter precoat.

All #o0lid waste will be packaged and shipped o a licensed burial
ground in accoriance with ALC and DOT regulations. Based plants presently
in operation, it is expected that approximately 300 to 600 drums of solid

waste wil. be transported off-site each year,

J. cChenical and Sanitary Vastes

The chemicals used in significant quantities at the Stac: 1 are listed
in Table 9,

2. Demineralizer Receneration solutions, Sulfuric actd and sodiun
hydrozide solutione are unsed for regenerating resins in the two=stage féed
wvater demineralizers used for both Un.ts 1 and 2. These materials are
disposed of on a bateh basis; each “a:ch, for a ziven unit, ronsists of
1,000 pounds of sulfuric acid and 1,300 pounds of sodium hvdroxide diluted
in 70,000 gallons of water. The resulting solution of sodium sulfate, with
a pH between 6 and 9, {. released every three days at a centroliled rate over
a 4~hour peried (about 300 apn flow racce)., The waste solutisn is diluted
with the 36,000 grm cooling water effluent of the forced-draft coclina towers
prior to discharpe to the river. The arcunts listed in Table ° are the total
quantities of acid and bace used annually for the two units at che Station,
The concentrations in *he second column of the Table, however, occur in the
20,000 gpm cooling water effluent only during the bateh discharze from a
single unit, since the tws units discharpe their batches at different tires.

b. Cordenzate Polishor Repeneration Solutione. The condensate
poiishers for Unit 1 are the wound elemcnt rilter type precoated with
powdered resin. The spent resin is wached out and discharged te the sludge
treatment house rather than being regencrated, hence no rvegeneration

~ - 2
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chemicals are used. The condensate polishers for Unit 2, however, are deep
bed demineralizers and produce dilute waste solutions of sulfuric acid and
sodium hydroxide from the regeneration of the demineralizers. The quantities
used are 2300 pounds of sulfuric acid and 1,200 sounds of sodium hvdroxide
per regeneration cvele, which ocecurs every fourth day. These chemicals,
dissolved in 60,000 gallens of water, coaprise a batch which is released over
a period of four hours every four days (about 250 gpm f{low rate). This batch
is neutralized and diluted in the effluent of the forced draft cooling tower
prior to being rcleased to the river. The quantities of materials listed in
Table 8 are the total quantities of sulfuric acid and sodiun hydroxide used
for Unit 2 and the concentrations in the last column of the Table are the
values in the 35,000 gpm of cooling water during the time of the bateh release.

¢. Sulfuric Acid for Cooling Tower Circuits. Sulfuric acid is added
to the circulating water in the condenscr ccoling water circuits, fcr pH
control, at an average rate of 12,200 pounds/day for both units, and the
Applicants have stated that this quantity could increase to a maxinum 2.5
times greater under some circumstances. This acid, which forms sulfates
with the various cations in the cooling tower water, is eventually released
with the 4,000 gpm blowdown from the two units and mixed with the Station
cooling water before it is returned to the river. The total quanticy of
sulfuric acid listed in Table 8 is based upon the averape addition and
the concentration in the last column of the Table is the resulting sulfate
in the cooling water effluent due to the continucus addition of acid.

Tn addition to the acid added to the blowdown there is a concen-
tratien of the naturally occurring salts in the rivor water by zboutc a factor
&£ 5 in the cooling tower basin. This also leads to an incrcase in dissalved
solids in the blewdorm water which, ia turn, increases the dissolved solids
content of the 36,000 grnm cooling water effluent returning to the river, Tha
average concentration of dissolved salts in the river is 238 mg/l. This is
concentratrd to about 1200 m3/1 in the blowdown, which, after dilution with
the cooling water, results in a “inal concentration of about 345 mg/l in ¢
effluent from the station.

2

d. Chlorination. The water taken from the river (54,500 gpm total
for Loth uaits) is treated with approz.mately 20) pounds/day of chiorine to
prevent the growth of binlogical slimes in the service water heat exchangers,
Althoush a program for these chlorine additions has not yet been established,
esipericnce with other plunts indicates that it will be ad:¢

ded over several
ene~kalf hour periods curing a 24 hour day. An average of 1,090 pounds/day

per unit of chlorine will also be injected into the cooling touer circularine
vater system for control of biological slimes and plant prowth. The chlorine
will be injected one to four times a day for periods of 15 to 30 minutes each.
The Applicants have also statoed that the 1,000 pounds/day averapge value could
increase to a maximum of 2,000 pounds/day,
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In the recirculating water (natural draft cooling tower) system
it i unlikely that chlorine relecased in the blowdown will exist at a level
such as tc cause violation of the EPA recommended criteria* for the river.
The chleramines produced in the recirculating water system and in the makeup
water before addition to the system will largely be lost by volatilization
in the ccoling towers. The free chlorine present at the position immadiately
downstreczm of the condensers will at least partly be destroyed by reaction
with organic sliwes in the piping, in the cooling tcwers, and in rhe colle:ting
basins beneath the cooling towers.

However, some of the effluent from the secondary services and all
of the nuclear services effluent are discharged after only one pass through
the forced draft cooling towers (i.e. does not pass through the natural dr:ft
cooling tower circuit) and the flow and radiation monitor-box. The chlor:
level in the service waters (during periods of chlorination) will be high
because of the necessity to defou’ a series of heat exchangers, and the
degree to which the chloramines w:ill be removed by evaporation and the free
chlorine removed by reaction with slimes and other substances in the forced
draft cooling towers cannot be pradicted accurately. The Applicant states
that the total residual chlorine at the point of discharge to the river can-
act be guaranteed to be below 0.3 ppm. The Staff believes that by careful
cortrol of the levels and duration of chlorine additions the residuzl total
chlorine in the discharge can be kept to a level of 0.1 ppm that would be
required to assure conformity to the EPA recormended criteria for the river.*
1D in fact experience indicates that it will not be possible so to maiataia
*he residual ~hlorine in the discharge, alternative rethods of operazion can
be coasidered, including the pacsage of all service water into the recirculating
condenser ceoling water circuits. This wouid lead to the large resicence tice
in those circuits (prior to blowdown) that will be required for evapcration and
decomposition of the chlorine species. This would lead to preater blowdown
rates and more dilute soluticns in the recirculating water systems.

e. Sanitary Wastes. The sanitary waste system is designed to handle
about 10,000 gal/day (sized to handle a normal population at the site of about
120 persons). The treatment plant is an acti.ated-sludge system with tertiary
tragtzent. The system consists of two geration tanks and an aerobic digester
which produce an odor-free sludge that will be used for land fill. With
proper operation it is expected that 93X of the biological oxygen demznd (BOD)
in the intake will be removed. The remaining BOD is further reduced by the
additicn ef sodium hypochlorite. The chlorine applied to the sewaze varies
from G to 3 ppm, but the Applicants state that the residual chlorine ic always
less than 1 ppm. The treated sanitary waste is mixed with the service water
and blowdown before discharge to the river as shown in Figure 8.

Since the nonradicactive laundry waste water passes into th:s
systen, the control of phosphate discharges is also of interest. The tertiary
stage of the system includes a lime process removal of the phosphate i{ors,
and it is expecced to remnve B07 of the input phosphate. The discharge fro=z
the treatment plant contains about 6 ppm of phosphate ion.
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4., Other Wastes

The chemicals and additives used
generate a sludge consisting meinly of fine silt, and sus
matter {row the river along with =2lav added to assist in coa~
sludge is separated from the carrier wacer by
eificiency, resulting in compressed dewatered blocks.,

system

mately 2,000 pounds/day, will
ipproved sanitary land fil1.

cake from the sanitary waste system is al

off site sanitary land fil1.
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in the makeup water pretrestmoens
ipended
ulation, 1he
filtration at a 95% removal

The blocks, approxi-
be collected and trucked off sits ro an

An additional 66 pounds/dav of solid sludpe
£0 disposed of in an approved

There is a small oil fire incinerator at the site for disposing of

nonradioactive combustible trash
per day nf{ wastes are hauled off

£111. The solid waste and tra

plant intake screens is aleo h
fill.

i the ashes from the burning of 409 pounds
site for disposal in a licensed lard
sh from the river water removed from the
auled off site and disposed of in a land
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IV. ENVIRONMENTAL DMPACT OF SITE PREPARATION AYND PLANT CONSTRUCTION

s

A. SIMMARY OF PLANS AMD STHEDULES

1. Plant Construction

Construction started in the fall of 1967. The original plan was for
Unit 1 only, but GPU decided to move Ovster Creek Unit 2 to TMI. Construecion
of Unit 1 should be completed by early 1973, but Unit 2 construction will
continue well into 1974. Manpower for construction has increased to a current
peak of about 2,200 workers, and this level should remain fairly conmstant
through Lecember 1972. Throughout 1973 the level of employment is expected
to d~~rease, and by early 1974 will be hal? of the current reouirecents.

2. 3Bridees and Highwavs

Two bridges previde access to the Station. Zoth span the east channel
of the river and lea to State Highway 441. The bridge at the north end of
the island is the permanent private access road. The permit was issued on
October 13, 1967. This bridge provides accese for a one-track Penn, Central
R.R. spur, as well as an asphalt surface two-lane road, and has evidently been
in service from the date at which -onetruction began., It is of all concrcte
construction with some of the coluzns supported at Sandy Beach Island, which
is spanned by the bridga. Excavation an this island and on the cast shore
was exposed at the tire of the aerial photogravh (Fig. 13) but no evidence

of constructivn effects or erosion was observed at the tics of the site visit
by members of the staif.

The south bridze ie wood and provides auxiliarv access during ceonstruc-
tion. It i: less than two vears old and it is intended to use this bridge for
dccess to rhe recreational site that w 11 be developed

subsequent to plant
construction (sce Section V). This bridge is the property of the York Haven
Pover Company, a wholly owned subsidiiry of Mec-Ed.

3. Transmission Line Construction

The towers and 230-kV lines to the Yiddietovm and Cly juacticns from
Unit 1, a distance of 6.9 miles, are completed. Frem Unit 2, there will he
one 500-kV und one 230-kV line, both taken to a 500 kv substation 0.7 miles
east, cn Applicant's property on the east side of State Highway %41. The
area containing the tranesmission line substation, about 20 acres, has been
cleared and closed in with cyclone fence. Seiceri

ctive clearing of 393 acres
of right-of-way for the 500 LV line extending from this substation 67.3 miles

tc the Dechcelsville juncricn has bLeen completed, and construction of the line
is well underway. The major impact of the construction of the Bechtelsville

transmissicn line has alrcady taken place, :hat is, the clearing of the ripght=

of-way. The incremental impact of the remaining construction is not considercd
to be substantial or unduly adverse. No clearing or construetlon has taken

place for the 500 kV line runaing between the ™I Unit 2 substation and the
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Juniata-Peach Bottom line. All of the transmiseion line construction is
scheduled for completion by the winter of 1973. The ground under existing
towers shows no effects of excavation during construction.

4. Visitors Ce :ter

he Applicants own approxicmately eight acres of property, including
three farm buildings, along the east side of Highway 44), directlv east of
the Station. The visitors center and observation platform is in a newly
censtructed building about 80' wide x 100" deep with sloping rcof. This
building, along with landscaping and asphalt parking let for about ”5 cars,
was completed during 1971 and is in use. The farm buildings purchased with
the property appear to be newly painted and are being used for housing the
quality centrol group. There is a gravel road that leads to the rear of the
property, for access from the highway to the 500<kV substation area at the
rear of the property. Some heavy equipment for construction of the Station
was on the premises during the fall of 1971, but because this part of the
property is at lower elevation than the highway, the construction cannot be
seen from the highway.

3. _DMPACTS ON LAND, WATER, AND MINAN RES "RCES
1. land

a. Impact on TMI

Site prevaration and plant construction have affected only the 472
acres on ™I with no evident cffect on Shelley or the other islands in the 814

2cre site. A snall (200" x 800') section of the State~owmed Sandy Beuch island,

northeast of TMI, has been affected by construction of piers for the ceoncrete
bridge. IMajor impact has fallen on the north half of I, approxirmately 200
acres. Most of the land occupied by the Station was formeriy farmed. The
extent of the farm land i{s showm in the aer:al photograph of the island, taken
before the start of construction (Fig. 3). The part of the farm arca that was
excavated during the construction is shown in Figure 13. In addition to the
200 asecres that surround the plant facilities, the remainder of the farm land,
about 1C0 acres, is being used during construction for automobile parking,
construction shacks, road to che south bridge, and for till needed during site
preparation.

Most of the forest land, about 172 acres, (Fig. 3) remains
untouched. Tree damage has occurred mainly on the east and west shores of
tha island that abut the Station site, where trees were removed for railread
track and bridge construction, for construction of the watar intake and pump
houses and for of fluent trench facilities. The shore to the west of the
reactor locations i{s almost completely stripped of tree cover. The trees
on the east shore have been thinned out and the existing treecs provide very
litele landscape screcning. In total, about 28 acres of wooded land were
disturbed by construction.
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A factor that hoth adds to prevention of wind and rain erosion
and indicates censiderable moisture at the surface is the rapid growth of
vegetation. The flood control dike system that was constructed from the
fill and that surrounds the facility ares on three sides is complietely
covered over. The older borrow pit arcas are also covered by a variety of
weeds. The measures that were instituted to control dust, mud silt runcff
and flood waters are described in Section IV-C.

Construction rubbish - large rocks and pieces of wood and metal
scrap - is widely dispersed in the borrow pit area and can be seen from the
road that leads from the construction area to the south bridge.

Another ma or effect on land use was the removal cf 70 resreational
cabins on the island, that were built und in use by a lease arransement. All
but two of the cabins were moved to ncarhy islande at the Applicants expense.
A small picnic area, consisting of five tables, two fireplaces, two toilats,
one boat dock, and a drinking-water well, was destroyed by the comst-uction.

The area of construction activity must be presumed to be totally
lost as a wildlife habZtat for the lifetime of the Station. Other parts of
the island will he less suitable than formerly because of the larce numbers
of people and machinery traversing the island. The cffect is similar to any
large scale construction in a rural area., [t is difficult to assess the
iafluence of noise, but since jet f£lights to and frow Harrisburg f1v near the
island, and since there iz a railroad and well-traveled highvay nearby, noise
sensitive species would already have been affected.

b. Impact on Shore (Mlainland) Property

The shore preperty disturbed by construction includes 8 acres of
farmland purchased by the Applicants for the Visitors Center, and about 2 acres
of woodland west of Hipghway 441 on the river east bank. About cne-half acre
of farmland was used for the Visitors Center building, che adjacent npaved
parkirg lot and the gras- landscape. The impact cf this construction was rel=-
atively minor. The land .elief change was evidently insignificant. Similarly,
the Unit 2 substation will not require a significant degree of cut or fill., On
the west side of the highway, the trees were removed to provide a riew of the
Station from the Visitors Center.

2. Water

The impact of construction on silting of the river wvater and changes
in .cpography of the island shore line and river bottom arise primarily from
dredging the intake chanmel and installation of the intake water punp houses
located at the west shore of the island, opposite the reactor buildings. Some
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temporary damage was alse caused by the bridze pier construction ia the cast
chaunel of the riir. Some silting can, and probably does, result from the
storm wa er drainage svstem that enpties into the east channel. Pallution of
the river by uncentroliled disposal of solid or liquid wastes =av aleo occur
but there is no evidence that the precautionary nreasures described belew io
Section IV~C have been violated.

The impact of the water intake building construction comes From several
sources. The formaticn of water intake channels required blasting that caused
temporary turbidity of the wacer, disturbance of the natural riverbed silt and
some fish kill. There was sorme disturbance of the river banks caused by the
blasting and dredging operations. The cofferdams that were constructed before
foundations and housing buildings could be poured caused temporary silting of
the river and changas in the shoreline. Tr: material used for cofferdam

construction and the rock formed by the blasting created foref .. matter in the
river.

3. Humzn Resources

The impact on auman resources in the area arises primarily from the
nced for skilled labor for the construction of the Station. About 657 of the
2,000 or so construction employees had to be brousht in from outcide the area.
Staff nembers of the Tri=County Planning Comnission in Hatrisburg have stated
that the. rate of residential comstruction in the darrishurg arca has been
significantly reduced through the absorption of skilled labor by the Station
construction and the highway construction in the Harrisburz area.

The nigration of construction workers to this area has affected the
Supply and cost of housing relativaly little. Workers without families who
are looking for rental rooms Or apartments in the imm

mediate areca, primarily
Middletown and Royalton, report that such accommodaticns are in short supply

and quite expensive, There are, however, a large number of trailer units in
the areca Lhat were formerly occupied by service personnel and civilian
employvees at Olmsted Air Force Base. The closing of this base has made
reasonable cost housing available for the families of Station construction
workers. There are no reports or evidence that the familios of Station

construction worlkers have concentraced suf ficiently in any one area to zause
overcrowding of school or hospital facilities. Again, the lack of pressure

may be partly due to the coiicidence of the closing of the Air Force base.

C. CONTROLS TO LIMIT DPACT OF PLANT CONSTRUCTION

Several provisions have been taken to minimize dust formation due to
exposure of soil and to control storm water drainage so as o ninimize river
silting ceused by storm wacer drainage. Excees surface water is collected by
an underground piping system in the main plant area and drained in*:= ditches
at the periphery of the main site. The collecting diteh drains through 2
60-inch diamater culvert into the east channel of the river. The culvert: is




so designed that at heavv runoff the flow froem the trench is impeded, causing
heavy silt to settle to the bottom of the trench instead of being carried into
the river. The borrow piis, sources of ccastruction fill, and their surrounds
were shaped to that eroded soil is carried toward the pit rather than into

the river.

The flood protuction dikes, constructed from the £ill excavation to the
south of the main site, were carefully finished to minimize erosion by storm
water and wind. The exterior slepes have a heavy stone riprap finish on an
enbedded laver of gravel and sand, and they are already partially covered by
natural vegetation. The interior slopes were planted with crowm vetch.

The exposed surfaces in the main plant area intended for automobile park-
ing are peved with an asphalt surface, as are the main roads. MHeavily frravelled
paths betueen buildings are covered witY crushed stone, and much of the lesser
travelled surface is covered with weeds that seem to grow rea2dily in the whole
area.

Damage to the river bottom from the intake channel tlasting was minimized
by removing the shet rock to the borrow pits from which the land Fill was
excavatad. Trosion of the river banks adjacent to the intulie water facilities
was nininized by a covering of stone riprap. The two cofferdams that were
constructed on the west bank of TMI before intake water facillty housins could
be erected werce made from packed truckloads of earth and finished with a laver
of riprep to prevent river siliing.

The econstruction crews are ordeved not to dispose of waste soil or solids
into the river. Liguid and solid wastes from che latrines in the temparary
and permanent focilities are stored and carried off the island pending comple=-
ticn of the permanent sanitary sewage treatment facility.

Heavy truck trafric tu and from the Station has been minimized by usec of
the railroad spur onto the site for hauling in the larpge components and con-
structicn materials. A major factor in diminishing heavy truck traffic and
highway damage has been the location of a concrete plant on the site.
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V. ENVIRONNENTAL IMPACTS OF PLANT OPERATTON

A, LAND use
L. Access and Recreation
e ————— e e et

Since the Station is on an island wholly ownad by the Arplicants,
and since the exclusion racdius for each of the two reactors extends over land
owned by the Applicants, the operation of the Station wiil deprive no one of
access to land that he would otherwise have been free to enter. The major
impact on TMI and adjacent Shelley Island is that about 400 acres of farmlond
will be lost to further production and about 70 summer homes have been relocated
to Beshore Island, also owned by the Applicants. The Appiicants have proposed
to begin Jdevelopment of an extensive "recreational resource" on TMI and other
islands in the vicinity that will expand the summer-home land lease prezram
and replace the lost forest and farmland on the south end of MY with a multi-
use recreational area t*at will benefit the whole liarrisburg area. The pool,
or reservoir, created by the York Haven Dam, raises the level of the river
about 22 ft. To exploit the recreaticnal potential of the river in this area,
new facilities such as bear launchwavs, docks, and car parking facilities
are needed. The Pennsylvania Fich Commission has recognized this need by
acquiring sheore land adjacent to Goldsboro, on the west shore, that will be
used as a start for providing the above mentisned facilities. The rcevcational
facilities on ™I that are Proposed by the Applicants are shown in Fiz. 14,
[aitially, these will inelude all circulatory roads, a marina (excavation),
80 boat slips ard docke, rarking for 50 cars and boat trailers or 27% cars,
125 pienic sites, 2 comfurt stations, 2 aroup piecnie arezs, 2 picnic sheitery
with comfort stations, a shoreline trail, general landscape develepment around

use areas, drinking water distribution, and a sewage disposal system (septic
tal..'.S; -

The Applicants plan to s

pend about $750,0003 on development in addition
to that already completed.

A longer range, more extensive recreational resource develnpnent project
has been proposed bv the Applicants after consulration with several stote
ageancies and county planning commissions (Tri-Ceounty, York and Lancaster).
Host of the acreage to be used in the new development will be Applicants’

property, but the cost of the future develeopments will be enly partially
covered by Applicancs' contribution. Some local and federal tax money will

be necessary to complete the project. Formal agreements between the Applicants
and interested agencies have not been completed at this tipe.

2. Transmission Lines

The 6.9 miles of 230 kv transmission lines associated with ™I Uaic 1,
which are completely built and ready for service, have little impact other than

cesthetic since tley traverse open farmland and no significant change in land
use is involved.
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The right-of-way for the 67.3 mile 500 LV THI Unit 2-Bechtelsville line
occupies about 1620 acres. The Applicants have stated that route selection was
carried out using techniques and procedures wvhich factored in the need to mini-
mize relocation of property cwmers, to maximize use of exiscing rights=of=vay,
to avoid high points amd lorg paralleling of highways. and to minimize environ-
mental impact. Although existing rights~ol-way could have been paralleled or
utilized for mest of the line, this approacn was rajected because it wruld have
required the removal of a large number of homes. The route which was finally
choren paralleis or uses existing transmission corridors for 15 miles, and
traverses primarily rolling farmland with some scattered woodland. The purchase
of one home and the selective clearing of 393 acres of right-sf-vay were
required. Of this 393 acres, 233 acres were second, third, fourth, or fifth
growth forests, and the remainder abandoned pasture or agricultural land,
brush and scrub field growth, overgrown meadows, fencerows, and the like.

Clearing was carried out in accordance with "Specifications for Right=-
of-wey Clearing"”, developed in 1969 by one of the Applicants, which are fully
censistant with the U, S. Departments of Agriculture and Iatericr's guldeiines
entitled "Environmental Criteria for Electric Transmission Svstems”, These
procedures, largely prepared b5y professional company foresters, call for
selective clearing by the preservation of desirable species, screcning at all

road crossings, steep slepe cutting, and preservation and care for streanms,
paths, and trazils.

The rcute does not cross public lands, and does not nass threugh areas
of historic or recreational value. For 64.6 miles of tie 7.3 mile route,
casements have been cobtained which permit the owners of the right=of=ta¢ to
use the laxd for growing creps, grazing cattle, or growing trecs to a limiced
height. |ccordingly, little change in land use should result, in view of the

predoming tly agricultural nature of the lawd through which the right-of-way
passes,

<he ™I Unit 2-Juniata 500 kv transnission line extends 7.16 niles
from the TMI 500 kV line, west of the Susquehannd River, between Juniata and
Peach Dottom. The prov.osed right-of-way will cccupy about 170 acres, hall of
wvhich is farmland and the rerainder woodland and river crossina.  Six hores
must be acquired, and condemnation proceedings undertaken for the 1.26 niles
of right-of-way not already owned or covered by easements,

rem ™I the proposed route would run southcast and south for about
1-3/4 miles, paralleling or utilizing existing righteof-way for most of this
distance, and then eross the Susquehanna River. The point chosen for the
river crossing is adjacent to crossings by four other transmission lines,

the [urthest 1/2 nmile away, so visual impact will not be significantly
altered.
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West of the river the route traverses 1/2 mile of wooded property owned
by the Applicant to a point oppesite an existing substation, where it begins a
parallel run with an existing 230 kV line for about 3 miles. WNear the substa-
tion, crossing of a state highuay is required, and since there is congiderable
strip developuent alonp the road, impact on homes and/or cormercial promerty is
unaveidable. The route chosen, paralleling the existing right-ol-way, will
necessitate the purchase of four homes located on that revad. The final mile
of the line diverts from the 230 kV parallel in order to avoid a juicture with
the Juniata-Peach Bottom lirme at a point which would have required acquisition
of a number of homes. This section traverrves open farmland.

According to the Applicants, rouce selection has followed, to the
extent possible, the rec. mendations of the U. S. Departments of Asriculture
and Interior cited above, and selective clearing procedures will be in accor=-
dance with these guidelines and the Applicants' "Specifications for Right-of=-
way Clearing", also discussed above.

After reviewing the route chesen by the Applicants and cumparing it
with the available alternatives, and after balancing the factors relating to
environmental impact, the staff has concluded that the proposed rouce for the
T¥I-Juniata transmicsion line represeats the preferable approach ard will not
have a significant adverse impuct on the environment.

Since a large preportion of the land traversed by the Station trans=
mission lines is open farmland, and selective clearins procedures which largely
retain low groving trees and shrubs have been used in the woodluind sectiens, the
irpact en wildlife is expected to be mininal.

3. Effect of Cooline Towar Oparation

Four large natural draft cooling towers, two for each unit, wi 1l be
used to dissipate most of tiie condenser heat from the Station. In addit.-n,
two three-cell wet mechanical draft cocling towers (one for each uanit) wiil be
usud to coul the combined service water effluent and the blowdown from the
natural draft units so that there will be small thermal discharges to the
Susquehanra River. At full load, 11.5 x 10° BTU/hr will be discharsed to
tive atmosphere. Each tower will discharge a maxinum 5000 gallens/minute of
wiater in vapor form per minute.

Because of the la“=~ aws-_ities of water vapor they discharge, concern
has been expressed apout tre possibilitics of weather modificatien, such as
fosziry, precipitation and humidity increase, icing, ete., which might be
produced by the towers. Since the total operating experience with such tevers
in the U. S. is small, techniques for predicting weather medifications are
still relatively primitive. Natural draft cooling towers have been used for
at least two docades in Furope, expecially in England. Decker® has made a
survey of Eurorean operating experience and has uncovered J.trle eviden-e aof
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adverse weather modifications attributable to aat tewers
Experience in the USA to date haz reveslecd no significanc problers,-*/*3+9+10511
Operational eiperience both in tha US. aad in Farope has shown that, of the

| varivus alternate ccoling procadures, natural deafe o

¥ eraft zosiing Lowers have the "
lowest adverse setecrulogical impace,'’’

ural draft ccoling tevers,

é. Cooling Tower Plumae Model

The Applicant has developed a numerical model %o predice the lensth

! and other dimensivns of the visible plume generated by the cooling towers:'<
_ 2 surmary of tlie model was published fgrlxer.‘ This formulation i3 similar
| to other models, such the EG&C model, in that plume rotion is divided
| into two phases; (1) a plume rise portion describing the plume behavior in
| the irmediate vicinity of the tower, followed by (2) an atmospheric diffusion
- calculation, describing the lateral dispersion of the plume once it has

reached its point of maxirue rise (zero upward velocity).

tower) i3 basically the isclated cumulus cloud model developed by Weinstein
and Davis.'“ Further from the tower, where dispersion of the tower effluent
{s controlled by ambient wind and turbulence conditions, calenlations of

diffusion are made usins the standard disnersion procedures. >
odel predicts the change in absolute humidity (mass of water vaper neér unit

1 volume) as a result of the tower effluent. 1If this increment is more than the

, ambient saturation deficit,* some of the excass moisture will condense and a
vigibla plume will fern. Since the water vapor content of saturated air varies

| from 2.1 g/m? at «10°C to 17.3 g/m® at +20°C, it is clesr that the porential for

L 2 visible plume i3 much greater auring the conditlons of iow tempersture and

; high humidier which typically o.cur during winter roaths. These meteorological

conditions also contribute to the production of naturai fen

v e

:
L
i The plume rise section of the Applicant's rodel (within two Lu of tha
1
|

The dispersion

. Typical resulis of cumulus cloud mcdel calculationgt? give piume
[ ieights of 1,000 to 3,000 ft, even for stable lapse rates. Because of this
high penetration altitude, the calculated subsequer

at lateral dispersion of
the plure rar_.v results in a visible pluze at an altitude lower than the

1 top of the ceoling towar. The calculations prediect that metesrological

. conditions of moderate winds, stable lapse rates, angd low saturaticn deficits
] {aver the generation of visible plumes which, if they reach the ground,

1 become fog.

*Ine saturation deficit is the water va
i the actual ceatent or (W, W) g/n’.

por content of s=turated air sinus
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Comparisons between the results of calculations using the cumuluc
; cloud model and sctual cbservations have rarelv been published. Hosler’
reports one observation o plume penetraticn ta 1500 ft at the Xevstone
Plant, in agreement with caleulated nlumz height based on atmospheric
soundings (temperature and huaidity measurcments vs. altitude) takea at
the Pittsburgh airport 50 miles away.

o

?
y
,E

b. Fopping

The question of production of fog by cooling towers is of paramcus
interest, particularly with repard to possible effects on nearby populatioa
centers, roads and, in the case of the 1MI Station, alrports. Large
natural draft towers have some inherent advantages over smaller mechanical
draft towers in this respect. A natural draft tower releases a relatively
large diameter pluae at a high altitude from a cingle scurce, and the
resulting plume, having a low surface-to-volume ratio, maintains its
buoyancy and upward travel (becausz of a lower rate of mixing and resulting
buovancy loss due to tnrbulent interchanze) to a higher altistude. The resui:
is that the plume from a natural draf: tower is able to penetrate very stabdlc
atmospheric conditions (inversions) and scnd plumes hundreds of meters into
the air before leveling off. The plume then travels downwind from the towar,
sometimes oscillating vertically about the lateral directicn of motion, and
because of its height, touches the ground infrequently. This behavior is iz
contrast to the forced-~draft towers, which typically release plumes at lower
elevations with higher velocities. This leads to turbulence and mixing at
low altitudes so that plumes often contact the pround. Hosler’ gives the
only reported instance where the plume from a natural draft cooling towar wios
) 1 seen returuing to the ground.
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Using the cumulus cloud model, the Applicant has calculated tha
potential fogging effects at neardy Harrisburg International Airport from
cooling tower operation to be 29 hours per vear for the operatior of one un:ic
and 39 hours for the operation of two units. Thay further state that on an-
given day the effects persist for 6 tc 10 hours. This yields ! to 5 days r=-

: year when there is fogging potential for cperation of one tewur, and 4=6 dzno -
. per year for twn towers. The atmospheri- sounding data (radioscnde) used i
I thesa calculations was U.S5. Weather Burcaa data fr.a Washington, D.C. (100

; miles away) and Pittsburgh (170 miles away). Later, the Applicants obtainec
i atmospheric sounding data at the Stalion with an instrumented light aircgraic
| for three 30-day periods, starting October 1, 1969, January 1, 1970, and
1

|

March 15, 1970. They scate that the results of calculations using the new
: atmospheric data verify the earlier predictions of fogsing potential at
: Harrisburg Internaticnal Adrport (29 and 39 hours/year for the operatica of
cne and twe uynits, respectively). This implies that the atmospheriec sounci-.
at the Station were not greatly different from those at Pictsburgh and
kashington, D.C. The Applicants also state that the rnew calculatiens indici.
that about half of the 39 hours are before sunrise,
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The Staff considers these estimates of surfsice fegging tc be

conservative, since experience at operational cooling towers shows that plumes
. T su 9 1 f » |
ravely, 1f ever, reach the surfare,®'7*9+3+10,114} On those cold winter daovs

vhen the plume i3 long enough - reach che airpert, the base of the plume will
usually be 300 to 500 feet above the runway.

Some indication of the impact of the cocling towers near the §
is given by rhe observations of plume length and frequeacy at the Keysteone
Plant. Bierman, et al.'! report results of a study at Kevstone based oa
observations of the cooling tower plumes for a 6-month period, February throusz:
July 1969. During this study, which included 144 ‘e®wsi lual observations,
photosraphs of the towers were taken daily to explore the general character-
istics of the plumes. The results showed that 81% of the time the plume
evaporated to invisibilitv in the atrosphere; most of the remaining tire it

was absorbed in the overcast. The breakdown of the observations in the cases
where it evaporated to invisibility (81%) was as follcws:

a) Plume length less than five tower naights (1,625 ft) -— 87%;
b) Plume length five te fiftecen tower heizhts == 107:

¢) Plume length greater than fifteen tower heights (> 1 mile) -- b ;

Orly on2 of the thrae winter months,
likely, were iacluded in the survey. However, if it can be assumed that the
montis of Decomber and Jaruary are no worse than February and Harch, ther

the percentages iiven, en a yearly basis, would presumaibly still be valid or
conservative,

Both the Keystene Plant and the Station
classified as having hirh fogzing potential.l?
potential is defined in the study

are in geopraphic reeiors
(A regicn of high fogging

as one in which heavy foz 1s obscrved over
45 days/yvear, the maximum mixing depths are low (400 to 600 meters) from
October through March, and the frequency of low-level inversions is at least
20 to 30%). The topography of the two sites is similar; both are essentially
wide valleys with hills about 200 ft. high on either side (but stil! well
below the top of the cooling towers), Therefore, it is not unreascnable to
expect that plume observations ac Keystone would be useful in predicting
results at the Station. According to the Bierman study, most of the time
(707) the plure would be well within the confines of the river banks and
shadows would not be cast on the surroundinz land. Approximately 10% of the
time, or 36 days per vear, when the pluse evaporates to invisibility, the

Plumes would extend over the land, but thav would be lenger than cne nile on

only seven davs. Of the total frequency of disappearance ints the overcast
(16.5%) given in the study, the plumes were greater than 1,625 (¢t long 87%
of the tire. Th's g.ves an incidence of 147 or 52 dey

ys/year under overeast
conditions whon the plumes will extend beyord the river to the land. Since
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the skies are alrecady overcast there would probably be no additional shadow
produced by the plumes under these circumstances., The total nuzber of days
vhen the plume length would be longer than one mile would be about 14 days;
7 ecch under cvercast conditions and evaporation to iavisibility.

The atmospheric onditions tending t-. produce long coolinz tower
plumes are the same as those favoring the formation of natural fog and
clouds. In general, however, because of their height, the towers release
heat and vapor above the surface inversion which contributes to fog, aad
the plures tend to rise above fop. Consequently, the most probable effect
at the Station from the cooling towers is some enhancement of natural fog
at some distance from the plant, particularly during the winter months when
the atmospheric saturation deficit is low. The smaller forced-draft cooling
towers a2t the Station on the other hWand, will produce some local fog since
their plumes do not hava the capalility for penetrating to high altitudes.
They are not expected to have an effect except at the Station itself, since
the nearest lond areas whick could be affected are 2,000 ft away, and the
heat load on these towers .s viiy low.

c. Precinftation

Operating expecrience with n=2tura.-draft cooling towers indicates no
measurcadble enhancement of precipitation att. butable to the cperation of
the towers. A study by IIT Research Institvi :!® ghowed a nepative correlation
between rainf2ll measured at a number of meas ring stacions within 20 miles
of the Heystone Plant after the start of towe:  operatiocn, Increascs in
humidity at woper altitude ilevels beyvend the \ sible plume have been measured
with aircraft, but increases in humidiiy at th surface have not bLeen detectod,

d. Drif{t and Salt Fallout

o —

Alihough most of the wite:r leaving thy cecoling tower leaves as vapor
{evaporation accounts for 67-70% c¢f the cooling ef1 ~t) a small percentage
of the water circulated is carried out of the tower . - entrained d:replets.
In the more recent cooling tower designs, by che insta lution of drift
elininators (baffles above the cooling tower £ill) the 3 nilbreake around the
fill, manufacturers claim that drift has been reduced to ' 037 or less of the
water circulated., Drift values as low 2= 0.G057 have Leen »n -mured in
operat lonal cooling towers. Thus, the Applicants' stated drirc zate (0.037) is
conservative.

At the Station the cooling tower basin is operated with sulficient
blowdown to maintain a dissolved salt concentration of five times the normal
river water concentration. Water containin: thesc dissolved galts is carvied
vyt as drift and produces some salt fallout {rom the plume as the wster
droplets evaporate. Using conservative values for the river water of 100 ppn
of suifate, 1C0 ppm of carbonate and 20 pom of cbloride, zsssuming a five-fold
concentration in the cooling tower basin and 0.03% drift, the =taff obtains a

e e T i e e T —— R —— e e e e
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total salt fallout with both units operating of approximately 1.2 x 10° lbs/yr.
Making the pessimistic cssumption that all of this is deposited evenly within

a one-mile radius of the Station, sotal salt taliout would be about 600 lbs/acre- -

It is cbrerved that, under most conditions, the drilt particles
evaporate completely Lefore falling to the surface and that their salt is
dispersed over a very largze area before being swept from the atmosphere by
rain or snow. Calculations of salt deposition from a salt water cocling
tower show that there should be no significant problem at the Station.!”7,12

Discuesions with personnel at the Paradise and Kevstone Plants,
both of which use river water for cooling tower makeup, indicate that there
has been no noticeable salt fallout. It is coneluded that the guantities

likely to be deposited from the plumes at the Station would be undetectable
visually.

&, Adrport Use

In the follewing discussion, only the irpact on the Harrisburg
International Airport, 3 miles away, Is considered since the Harrisburpg=-
York Airpere, 8 miles distant, is far enough so that it is eseentially
unaffected by the presence of the Statfion. While cocling towar plunes
could oceesionally extend alof: as far ag this airpere, it is well beyond
the distance where ground effeccs from cooling towers have besn observed.

a. Interference with Alrport Traffic Patterns

The Station i{s well within the normal J-mile radius which defincs
an airport traffic area. TFor light planes operating under ViR (Visual Flizht
Rules) conditions, the airpert traffic pattern is normally 800 fr. above theo
surface. Thus the presence of the towars themselves does not constitute an

inconvenience to air navigati since VFR aircraft in the traffic aree would
be 400 ft, above the top of ‘ers when approaching or departing the airpors:.
However, the plume rise would n. 1lly be higher than 800 ft. above the surface,

and aircraft aporoaching from or ceparting to the south would have to fly around
the plume. Since the towers are 2 miles south of the dairport and the plure is
likely tov be less than 1 mile long most of the time, it does not appear that
this would cause any particular problem co VFR traffiec.

The pesition of the Station relative fo the airnort is weli out of
the existing instrumerr appreach corridors as indicated by the fellowins

description of the current instrument approach procedures at tho Harrisburg
International Airport:

1. Runwav 13 (the southeast runway) is a full Instrument Landing
System runway (i.e., hos electronic slide slope equipment).
The app-oach minimg applying to larse Jjet aircrafet are a
decision heipht of 900 ft MSL (about 600 feet above the
surrounding terrzin) and « visipils v of 1 mile. Adrcrafe
using this instrument approach weculd not come near the Station
during tlie approach and the point of closgst appfo ich to the
Station would be upon landing at the airphkg. o bt

00079
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2. Punway 31 (the ncrthwest runway) is a localizer approach only
(back course) without electronic glide slope information:
however, the approach procedure =tipulates tha: radar contact
is required. The instrument minima for heavy jet aircraft
are a mininum descent a2ltitude of 860 ft HSL {about 560 ft
above the surrounding terrain) and a visibility of 1-1/4
miles. The flight path of aircraft using this approach
would be approximately 1.5 miles north of the site; however,
the minimum descent altitude for the approach (the altitude
below which aircraft are not pemitted to go uniil visual
sighting of the airport occurs) is 200 ft above the height
of the eroling towers, which are at 670 ft MSL.

b. Effects on Instrument Flight Rules (IFR) Operations

The Applicants have calculated a probable fogging incidence of
39 hr/yr attributable to the operation of the Station cooling towers. Dased
on the cooling tower operating experience cited above, this is probably
conservative. It is difficult to assess the impact of this on IFR operations
at the airport in terms of delays that might be caused. On overcast days the
plumes tend to merge into the overcast and, therofore, the effect at the
airport on days with a low ceiling might be a slight lowering of the ceilinz
and/or slight reduction in visibility. Thus, the airport conditions would
have to Le borderline for the instrument approach minima in urder for the
cooling tow:rs to affect the sicuation emough to prevent instrument approaches
and deparcures. Since, at most airports, the number of days when conditions
are exactly at instrument minina is relatively small, the imnact is not
expected to be large.

e e e B e

B. IMPACT O3 RIVER WATER USAGE

All of the water uced at the Station . -awm from the Susquehanna River.

1. Water Consumption

There is a net maximum consumption of river water by the Station of
20,800 gpm due to eva ration from the four natural draft and the two forced
draft cooling towers. This zmounts to 2.77% of the minimum river flow of
1,700 cfs (765,000 gpm) and 0.23% of the mean river flow of 20,000 cfs.
Removal of water at this rate is not expected to have a significant effect on
the water balance of the Susquehanna River in the vicinity of the Station
since this is » smalil perturbation of the normal seasonal variaticn of the
viver flow etion 11.E.).

2. Therma. Discharges

There is a nominal [lew of 36.000 gallons pe. minute of cooling water
returned to the river when both Units 1 and 2 are operating. Normally this
eff{luent is cooled to river ambient temperature by the forced draft cooling
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tevers. During winter operation, however, the effluent will average 3°F
warmer than the river (see Section III-D), resulting in a heat load of
200,000 BETU/miante. Tais gives a mixed mean temperature increase for the
einimum river flow condition (1,700 cfs) of 0.28°F and for the mean low
condition (20,000 efs) of 0.024°F. Uader unusual weather condisr
after reactor shutdewn he effluent could be as much as 18°F above river ambient
for reral hours. This could lead to an increoase of approximately 1°F in the
mixed river temperature at minimua flow conditions for a neriod of a faw hours.
In view of *he small avarage temperature incresses and relative infrequency of
reactor shutdowns, and since the heat load will be addod tu the river during the
winter, the staff concludes that the thermal discharges of the Station to the
Susquehanna River will have a negligible effect in terms of the present use of
the river for recreation, municipal water supplies, etc. The Commonwealth of
Pennsylvania water quality criteria for this section of the Susquehanna River

are given in Tzble 10. The staff concurs thzt these criteria should result ia
ainizal impact on the environment.

3. Chemical Effluents

As discussed in Section IIT, the major chemical wastes discharged from
the station (exclusive of liquid radiocactive

wastes and treated sewase) are:

(1) Sodium sulfate from the demineralizer and condensate polisher

Tegenerution steps,

(2) Sulfuric acid azdded to the cocling tower condenser eircuitc for
PH control (discharzed as soluble sulfates),

(3) “ncentrated dissclved solids from normal river water in the
cooling tower blcuwdown water, and

(4) Residual chlorine resulting frem chlorine injectionz to the cooling

=4
tower-condenser circuit and the Stacien service water to prevent
the growth of biologicul slimes,

Table 9 gives the total quantities of thes
the Susquehanna River annually and the concent
water effluent during discharge. Table 11 presents a summary of the total
concentracions in the coeling water effluent and the resulriag well nixed
concentrations in the Susquehanna River for both the nor—il (20,000 cfs)
and lew flow (1,700 cfs) conditions. As shown, the total iacremental dis-
solved solids in the river are 8.4 mg/l and 0.7 mg/l for the low and normal
river flow conditions, respectively. This condition would prevail for thas
15% fraction of time during which demineralizer or polisher wastes aro being
discharged. At other tirecs the concentrations cecrease to 6.3 ma/1 und .5 mg/l,
respectively, Considering that these concentrations will be diluted to values
slightly above the natural levels of dissolved solids in the river, we concludes
that the salt addition would not chanse the suitability of the Susquehanna River
for the uses for which it is presently employed.

e chemicals released to
rations in the Station cooling

tions, immediatelw



v-12

Table 10. Water (uality Criteria for the Susguchanna River -
Juniata River to the Peansyvlvania-taryland State Line

Item Criteria
pH Not less than 6.0 and not more than 8.5.
Dissolved Oxzvgen Minimu « daily average 5.0 mgz/l; no value

less t..n 4.0 ng/l in the epilizaion.

Iron T-tal iron not more than 1.5 mg/l.
Temperature t .o.2 than 5°F ri¢: abova ambient

E

t~ rature or a ¢+ximua of 87°F, which-
e 18 lcss; not to be changed by more
taan 2°F in any one hour pericd.

Dissolved Solice Not more than 500 mg/l 23 a monthiy

average value; not more than 750 mg/l
at any tine.

~=

~
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The Peansylvania Water Quality Criteria for this nortion of the
Suaquehanna River (Table 9) pive a specification for total dissolved solida
but rot for sulfate per ce. Both the monthly average value of 500 mg/1 and
the mziimum value of~730-sé/l specified [or total dissolved solids ara
above the averaze and manimum values of 373 =g/l (238 natural river water
+135 increvental) and 417 ug/1 (238 natural river water + 179 incremantal)
in the Station effluent.»

Chlorine is added to the service water and coolinz tower condenser
circuit water to prevent the bulldup of biological slimes in the cooling
circuits. The total Quantities of chlorine added are given in Table 3.

As .indicated, the chlorination Systems will be operated intermittently

for several 15 minute Periods per day, and the Arplicants indicate that thase
additions will result in a total residual chlorine in the effluent cooling
water stream of 0.3 ppm or less. Normally, the residual chlorine reacts with
other materials (chlorine demand) in the water, and persists for a relatively
short peried of time. While this level of chlorine is not detrirental to the
use of the river water for the variety of human activities for which it is now

erployed, the impact on the biota of the river may be significant (see Section
V—C) .

The sewage treatment plant which is being constructed is 2 tertiary
treatnent aetivaced sludge systes and is the enly kncwn tertiary plant in the
arca. This plzai has the capability of removing 937 of the biologizal oxygen
demand (E0D). This is further raduced by the addition of sodiim hypochlorite
up to 8 ppm with a stzted Tesidual chlorine centent of 1 PEa In the effluent.
{3 in the case of the other wastes, the treated sewage is mixed with the
cooling warter prior to diccharge to the river, and this results 4n a sinicum
100C-fold dilution (for 5,002 gpm ccoling water flew) prior to reaching the
river. Under the minimum river flow conditicons, further dilution by a {actor
of 150 is obtained upon ccmplete mixzing., Under nominal flow conditions for
cooling water erfluent and the river, a further dilution factor of ahour 15
would be obtained. The tertiary stage of the process will remove 807 of the
input phosphate ion, resulting in 2n effluent containing & ppm of phosphate
ion. In suomary, it appears that the small quantity of t.eated sevage which
the Station will retuwn to the river will produce a negligible impact on the
river. 1t is expected that thera will be no effact on surrounding ground-
watir due to discharges from the Station to the Susquehanna River. This {s
because groundwater levzls are higher on either shore of the river with
hydraulic gradients sicping toward the river. In order for groundwater to
move from ™I to the mainland it would be necessary to reverse the hydraulic
gradient on the mainland.

- -

* See Appendix B for Susquehanna River Water Quality Data ar T
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Table 11. Sumnmary of Average Incremental Concentrations of Dissolved Salts in the Susquchanna River

Due tH Operation of the Station

Concentrations (ng/1)

Vell Mixed in River

In Cooling Water Mintnum Normal
Continuous Discharges Eftluent River Flow River Flow
Sulfates due to HZSOQ additions to ccoling
tower circuit (as SOA) 28 1.3 0.1
Concentrated river dissolved salts in
cooling tower bleowdown N 107 5 0.4
Sub-total 135 6.3 0.5
Additional Intermittent Discharges
Unit 2 condensate polisher®
504 30 1.4 0.13
~0
oadik a 14 07 0.07
r.» Total 179 8.4 0.7
i
co

ATherc are additional intermittent discharges from the anit 1 and 2 vater treatment demineralizers;
however, since the concentrations are less and the Appl fcants have indicated that only one batch of
wvaste will be 1 ‘eased at a time, the maximum valucs occur during the discharge of the condensate

polisher wastes.

Y1-A
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C. BEBIOLOGICAL IPACT

1. Terrestrial Ecosystenm

The plant coumunity ca the island is not unique. It is less than 80 years
old and reseczbles many others in the region, g0 its removal or disturbance by
constructicn of the Statien has not destroyed anything of remarkable economic,
aesthetic, or educational valua.

The proposed conversion of the plant community into a recreation area
with marina, plaving fields, roads, parking areas, comfort stations, etc., and
the accompanying people, could have a greater eflect on the ecosystum than
constructicn or operation of the Station. The impact of Station operation on
the terrestrial ecosystem will not be ascertainadle from stuuies cn Three Mile
Island itzelf because the Proposed recreation area will itself cause extensive
alteration of the natural vegntation resulting in what appears to bel? a tree/meadow
park development., For this reason, the suggested monitoring program should bte
located in the nearest possible forested area such as on one of the adjacent
islands owned Ly the Anplicant.

a. Coolinz Tower Impacts

The phrsical size and prucence of the towers hava been cof scre
concern as a possible source of harr to migrating birds. However, in the two
years since two of the towers have bean built, no bird fatalities have baen
noted. Tewer collisicns have most often occurred during wirraticnm in
association with a complex of zeteorological conditions leadiap to low over=-
cast, fog, and greatly reduced visibility The greatest mortalitics have
occurred at night at lighted towers, brigtly lit buildingy (e.g., formerly at
the Empire State Building), and airport ceilometers, One report=“ indicates
that red navigation lights may cause confusion among migrating birds resulting
in impact under conditions of poor visibility. Because this type of nighttire
lighting is used on the cooling towers at TMI, the Applicants should monitor the

-

base of the cocling towers during periods of peak migration under conditions of
linited visibility to assess this fmpact,

During overation of the cooling towers, moisture is discharged into
the atmosphere. Since drift is essenti..lly equivalent to spraying five-fold
concentrated river water over the surrounding countryside, it is considored
in asse-sing impacts because:

1. High coentent of dissolved solids in the water tends to
increaze the osmotic pressure of the soil solution, thereby
rendering water less availchle for plant growth.

2. The water may contain elements that are voxic to plants at
certain concentrations.

3. The water may contain certain elements that impair soil
quality, directly or indirecctly (pollutants).

o A
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Studies of natural salt fallout have been based on fallout from sea water and

the application of salt to roads for snow melting.

' Highway salting research has shuwn that zpplicaticns of 500 to

1,000 lbs./acrc/year can be detrimental to vegeration, depending on ccndicicns
of leaching. Ia Connecticut, leaching removes salt applied at the vate of

1000 1bs./acre/vear by Aprii 1.!! Such comparisons are sowewhat mizlcading,
however, because highway applicaticn is concentrated in a several month peried
wihile drift occurs at a low rate over a longer period. !oreover, the chemical
conpositicn of the two differs, with highway salt consisting mostly of chlorides.

At the Station, with 0.03% drift, and with an extremely conscrvative
assumption of fallout over an area within a one-mile radius of the Statica,
about 270 1lbs./acre/vear of sulfate .nd 54 1lbs./acre/year of chloride from a total
salt fallout of 600 lbs./acre/year would be expected to fall. DMuch of this would
fall into the river. Actually, the value would be less because dispercal is over
a greater area. Nearby farms could be affected. However, hacause of the
buffering capacity of the soil, it is unlikely that soil pll would be affected
by the sulfate.

Table 12 indicat 3 total anion depcsition on area soils using
extremely conscrvative calculactions. llore realistic but less conservative
assuwpticas would result in an increment frem drift, ceveral orders of magnitude
lower. Ewven using thece conservative estimates, the total incresent from all
sourcea is still well within accepted limits of no damape to vegetotion, cs
iz demonsrrated ia the last column of the table. Likewise copper addition to
the soil will only be 1.03 lbs./a2cre over a 50-year pericd. This is less than
0.003 zpm when dissolved by precipitation, comnmared with 2 chreanhold irrigation

-

water concentration?? of 0.1 opLi,

The above cited concentrations should not cause damage to area suils
or crops. Nevertheless, the Applicuant should monitor both ecrep and natural
vegetaticn for damage from salt drift in order to confim the stufi's appraisal.

2. Acuatic Ecosvstenm

A major concern of fi .:rmrn and fisheries specizlists is the effect
the water intake may have on fish. The design of the 3creened intake
(Sect. 11I-D) is expected to minimize fish entrainment because of the low
veloeity (0.2 ft/sec) of the water entering the intake. All but th: smallest
fish ghould be able to avuid being trapped by the inflow. Howaver, since there
is sore than a 30 foct distance from thie intake orifice to the trash rack, a
seall nuxber of fi.h 'y enter the structure and be unable to find their way
out. DMonitering raoculd investigate this effesr. The skimmer wall, design<d to
prcvent the entrance of material floating near the water surface, may be of
soze value in reducing the intake of £loating eggs, larval figh, or other
orpanisms favoring the water near the surface of the stream as a habitat.
However, predominant specieg in the fishery from which the cooliny water is
drawm (and to which it i3 returned) lay epgs in sheltered bottom areas.

s
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Table 12,

Naturally Occurring
21
Anion in Ralnwater<-

504 2.37 (upper value)
Cl 0.30 (upper value)

(all figures ppm)

S a et
rAssuaing

all drift deposited
year's precipitation.
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Estizated Maxinuz Yearly Aafon Increments to

Increment Due

.- . e e

Soil near Statien

swaninal Conc, for
Irrigasicn Water

to Demonst-ating
Coolina Towers Tora Damage~
3z 35 192
7 8 62

within one mile r

adius, and dissolved in normal

0D
2

&

0oeEy? .

B T R e U



- e e st 8 AT AN i el o s W W . s g NN St . S i, W s ot Bty e il 5 N il it

B " T N

e ———— - -y -

Smm L ob o i o |
L e o ——————

B S pe—

- —

Dl S ———

S e
o ST

V-18

The plankton, small fish, and other small floating or swirming organii-
that enter the cooling system circuits will be killed by the sodium hvpochlor::
added to the water of the cooling system. Since less that 17 of the river's
flow passes through the Station under average “l¢ conditions, and even under
record low f{low conditions, only about 75 of the river's flow would be used,
plankton loss of the same relative preportion can be expected. ‘ince the deac
organisms are returned to the river, they can still be used as .trients for
fish production. It seems unlikely th-t this will significantly affect the
fish population. The Applicants' monitoring program should quantify the effec::
of such entrainment.

Under normal operating conditions, the discharge will be in the 2-3°T
range over ambient and will ueet the maximum temperature criterion of the -
commonwealth of Pennsylvania set forth in Table 9. The best information
available, because it is based on a similar species complex from a nearby
geographical area, wzs performed in the Delaware River.<? Examination of thesz
data suggest that there should b2 no mortality associated with Station opera-
tion due to high temperature ctffects, at least for the species tested. In
local areas of the water where there is a prolonged termerature shift, cven
if only of a fu.r degrees, there may be a shift in comparative abundance of
species, with perhaps some species near the limit of their preferendum dis-
appeating.23 This effect, however, will only be local and minimal because of
the small thermal increment, and because of the small size of the thermal plu=z
relative to the v .ver area. liowever, in light of the poestulated presence of
toxins in the water>® as mentioned in II-F=-2, if these touins are affecting
the f{ish population, it appears likely that increased envircarental temperaturc:
will augment their impact.: "

Data from the Delaware River®’ lead one to expect that the elfeccts of
heated discharge on benthic organisms will be miniral and local. There zay be
change in the periphyton comsunity towaru blue-green algae ard disteoms of the
farily Fragillariuceae with, once again, no wide ranging consequences. These
changes will only occur if tie discharge plume tc :ches bottom fer an extended
period.

The Applicants have provided information concerning a set of unusual
circumstances which will result in a temperature differeatial of up to 19°F
in winter (Section III-D). While specific information to make a definitive
prediction is lacking, daca on 45°F acclimated fish appear able to withstand
temperature increments of more than 20°F.22 It appears ressonsble ihat fish
acclimated to water ten or more desrees colder than this experimental femperc-
ture would have a similar absolute difference betwecn acclimatica and lethal
temperatures. In any case, the time to lethality is never less than 1%.5 hours
which is ample time not cnly for the fish to leave the plume and return to
their preferenda, but also for the Station to resume normal operation, Other
observers agree that rapid temperature changes of 20°F can generally be toierat:
by warm water fishes so long as the upper lethal limit is not excceded.>® Dis. .
fish, however, are somewhat susceptible to lethal effcets under these conditic=.
Consequently, it is concluded that unusual operating conditions will not harm
healthy fish, but might result in the death of scme which are already diseasec.

9) 2L
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deleterious effects result from such unusual Station operation, as determined
from the monitoring pregram, corrective action should be taken. Similarly,
corrective action should be taken to mininize the effects of winter shutdewn.
The increment of temperature by the discharge over river ardbient should not
Cause mortality during shutdown, but if mortality cccurs, the aonitoring
progran sheould detect it.

Probably some fish will be attracted to the warmer discharge in all
months, %< Such concentration may result in increased pradation, disease, and ..
of condition. Such effects will be ascertainable from the fish monitoring
program. If the monitoring program indicates deleterious effects on the
fishery, corrective action should be raken.

Major chemical wastes are sodium sulfate and residual chlorine (Sect.
V.B.). The sodium sulfate discharged would increase the sulfate in the river
downstream from the Station by about 0.4 mg/1 during normal river flow and up <
5 mg/1 wnder low flow conditions. Normal varfations in the sulfate content
of the water have been far greater than this. We do not have dats on toler-
ances of sunfish and catfish, but ninety-six hour toxicity limits for fathead
minnows are 13,500 Ppm sodium suifate in hard water and 9,000 ppa in soft
water.2% change from 100 mg/1 present in the river on the averace to 100
or 105 mg/l does not appear significant.

4
.-

The Applicants propese intermittont discharges of ¢

ctal residual chle-
rire of 0,3 pr: or less, to be produced by chlorination of i3 minutes, 3-4 tiz:
per day. This fipure exceeds EPA recommendations?® of "A. 3.1 pon not
Lo exceed 30 minutes per day and B. 0.0% PP nGt to exceed 2 -

hours per day.
This recosmendation is based upon an extensive -oview of the liter
further notes: "llowever, there is a minimal, as vet

yel, amount of data that
indicate the possible necessity of lewering tho intermittent ccncentraticn
recomeendations.”

7
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The Applicants, in their response to Agency ccmments, in part justify
the residual chlorine release level on literature valuese for texic 2ffects on
aquatic organisms. It must be noted that the fact that one or many crganisTs
ray nel be singly affected by a toxin does not preclude ccosystenm damage becauvss
of tuxic effects on other of its members. Moreover, the observation has been

made?? that much of the older litecature is based upon inadequate experimental
design,

The National Water Quality Staff explicitly makes the point that
recommendations for di-eontinuous tot

less fim ground due to the scarcity
ninutes to a few hours of exposure”.

g

25 v-
al residual chilorine in fresh wacer are on
of data on teoxic effects durinz a few

However, they continun: "Probably the ru:

- -
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pertinent data were developed by the Michigan Water Pesources Cormission. They
cbserved erratic swimming by fish of several species in a powver plant discharge
2anal within 6 minutes of the initiation of chloriration by the plant. At this
tire the total residual chlorine was 0.09 (Truchon, 1971).%5 After 15 minutes
there were dead fish at a total chiorine residual of 0.28 prm." Sone other alver::
ef{fects mentioned?’ at the levels predicted by the Applicants are gross reduction
of fish species diversity and a reduction of piankton photosynthesis.

The fact that salmonids will avoid a chlorirne dischargcze is soratines
offered as a justification of excess chlorine level in discharge on the basis
that the fish will avoid potentially toxic situations. This argumeat is
«nadequate because (1) Fish in the plume may be poiso. .d at the onset of
chlorination as mentioned above, (2) The sensory response of salmonids has
not been demonstrated in other fish, and (3) Even in the salmonids, there are

some toxic concentrations referred to as sensory traps which are attractive
to the fish.

It is consequently anticipated that chlorination at the levels stated
by the Applicants way result in notable mortality of fish, as well as more
subtle effzcts such as changing the aquatic community's composition and
productivity.

Accordingly, the staff recommends that chlorine levels be limited to 0.1
ppm at the point of discharge in order tu meet the EDPA water quality reccrmenda~
ticns of 0.05 pom (for dischar~es up to 2 hours per dav) for receiving waters.
If this concentraticn exceeds 0.1 ppm the Applicants should take all practical
TRasures to roeduce it below this value. Should these efforts fail, the
Arplicants should daternine the extent of the zone in the river within which
the total residual chlorine cencentration euceeds the CPA recormended criteria.
Tie Enviroameatal Technieal Specifications will define a nonitoring progra
for chlerina to insurs cempliance with the staff's recommendations.

3. Bioloeical Moaitoring Prcaram

a. Tarrestrial

The Applicants have not made preoperational terrestrial surveys
which will be useful in assessing effects of Station operation. Since no
assessment of impact on the terrestrial ecosystem is possible in the absence
of such study, the staff recommends that a study Le initiated. A& forested
arca typical of the region shculd be selected as close to the Station as
pessible, possibly on Shelley Island if this a- venrs suitable. This
recommendation dees not § reclude the use of a . re remote area to serve as
a control.

00090
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b. Aguatic

Annual biological surveys of the Susquehanna River in the viciniry
of Three lile Island were begun in 1967 for the Agplicants by Dr. Cicrles 3.
Wertz, Philadalphia, Pennsvlvania, a consulting biclezist with more than 20
yecrs expericnce in the Study of effects of discharges on aquatic ecesystems,
The Applicants have planned to continue thesa Studies into the post-gperaticnal
period . lMacroinvertebrate fauna (bettom orgzanisms) are studied at a series of
sampling staticns extending frem above Three Hile Tsland dewnstresm tc the
ialdeman Riffle. Water Guality characteristics are also nonitored at the
sene stations. The variability in speciecs diversity found frem year to year
during the pre=cperational periods coastitutes the pPre-existing milieu in
which interpretation of future effects of the Station nust be made. This
Program appears adequate and should be coentinued.

In addition to the Wurtz Survey, an expanded survey is being under-
taken by Dr. G. Hoyt Whipple of the Sehool of Public Health, Univer, .ty of
Wichigan, aided by personnel froa idilersville State Teachers Cellnga.

The survey consists of the following:

1. A fish population study to deternine rpopulcti u density,
aumber of species, and ceaditicon facters.

2. A study of zacro and micruinvertebrate fauna in the water and
sedinants to determine Copositicon, relative abundance, and
general distribution.

.

Al
b’

3. An analysis of the arca Ior some twenty chemical elemens: (=
isotopes) in conjunction with the violegical ph.ses of tho s
The objectiva of the stable 1sctope study is as follous:

table
urvey.

a. To "map" the area with recpect to the distribucion of
the elements in the water sediments, suspended material, zad
living organisns.

b. To develop a r_tire sazpling program that will represcrt
the area.

¢. To determiue areas of fiigh and low inputs of thesa eleasents
and the rencentration sradients in those locales relative
to Three Mile Island.

d. To determine the ratios of scme of the elements in Lo wvater,
sediments and indicatcr organizzs,

atakia

frea the

@. To arterpt to correlate the data obtained in the
isotoive stvdy with the biological populziion data
the other phases of this survey.,
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The Staff finds the Applicants' monitoring program deficient in scveral
rgspects, especially sampling station locations, frequency of data ceollection
and reportirg, and methodology of sawpling and analysis. Full details of a
final biological monitoring program ascceptable to the Staff will be specified
in the Environmental Technical Specifications.

If significant changes in the ecology of the river are made at a
future date, such as reintroduction of the shad or major changes in water
chemistry, the Applicant should submit to the Staff an estimate of environmental
impact of plant operatiocns in the light of such changes, and propose a course
of action to minipize such impact.

% Radiation Dose to Species Other than Man

Terrestrial organisms in the environs of the plant would receive approxi-
mately the same radiation doses as those calculated for man. Aquatic organisms
living in water containing released iadionuclides will also be expected to
receive radiztion doses. Using the bicaccusmulation factors given ia Table 13,
and assuming an additional dilution of 1C0 for the radivisotopes in the Susque=
hanna River, fish and aquatic invertebrates will cach receive aboutr 5 mrads/yr.

At this tice, no guidelines for radiation exposure to biota have been
established. Many investigaticns have been performed at higher dose rates
than the above calculated values. However, no organisms have shown detectable
sensitivity to radiation levels expected arcund the plant.29

Thus, it is concluded that no detectable adverse effects are expected
on biota as a result of the radionuclide release from the Three Mile Isiand
site.

D. PRADICLOGICAL IMPACT OF NROUTINE OTERATICOM

’ ¥

1. Introduction

In the operation of nuclear power reactors, radioactive materizl is
produced by fission and by neutron-activition reactions of metals aud material
in the reactor system. Small acounts of g.seous and liquid radioactive wastes
enter the waste streams which are monitored and processed within the plant
to minimize the amount of vradiocactive nuclides that will ultimately be released.
The gaseous and liquid wastes will be released to the atmosphere and to the
Susquehanna River, respectively, at low concentrations under carefully controlled
conditions. The quantity of radioactivity that is released to the environ-
ment will be a small fraction of the limits set ferth in 10 CIR Part 20 of
the Commission's Regulations, and the amounts will be kept as low as practicabis
in accordance with 10 C€FR Part 50.36a. These resulations apply to tha combine:
releases from all systems connected with both Units 1 and 2. The Staff has
made calculations of the radiation dose using the estimated release rates of

00Ca2



SIOACCUMULATION TACTORS FOR RADIONUCLIDES

]

Radionuclides

Eh
Sr
Y

Zr
b
Mo
Ru
R
Sb
Te

* UCRL-50564, Lawrence Radiation Laboratory, "Concentrats
tlements in Edible Aquatic Organisms, W

PO
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TABLE 13

RESH WATER SPECICS*

Fish
2,000
40

100
100
30,000
100
100
100

40

100
100
100
100
100

300
200
40
1,000
3,000

Michael W. Pract, Dec. 30, 1968,

2

Invertebrates

2,000
700
1,000
1,000
100
1G0
2,000
2,000
15,00
150
25
1,000

200
“Ju

1,000
1,000
1,0G0
1,000
1,000

on Factors of Chemfcal
m. H. Chapman, H. Leonard Fisher,
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radicnuclides listed in Tables 4, 5, 6 and 7 using stated assumptions relative

to dilution, biological r2conceatration in food chains, and use factors by
people.

2., DQadicactive Matorials Released to the Atmoschere

The most significant radiation dose to the public will result

from the radionuclides in the gaseous efiluents from the plant. The radio=
active materials released to the atmosphere are principally the fissicn-
product noblée gases, krypten and xenon. Nearly all of thie dose received by
2ersons living, working or using recreaticnal facilities in the vicinity of
the plant will result from radiocactive krypton and xenon in the air sur-
rounding tkte individual. The postulared gaseous effluents from the plant
are listed 11 Tables 4 and 5. We have calculated the potential annual doses
using average: for meteorological conditions and assuming relezses of the
listed isotope: at a constant rate.

During 1ormal operation of the plant at full pow .., the maximun
dose rate due tc cloud immersion at the plant’s exclusicn boundary on
the river bank (2170 ft. ESE) where the X/Q = 9.) x 107° sez/m®, is
calculated to be about 0.72 mrem/yr while the dose at the nearest community
(Goldsboro, l=i 2 miles W) is less than 0.10 amrem/yr. The anmwual deose (cutside)
at the nearest nome (2340 ft. E, X/Q = 4.8 x 107% see/m?®) is estimated to be
0.38 mrem/yr. However, a higher dose of 0.58 mrem/yr will be received at_
another home located 2460 ft. ESE, where a ligher X/Q of 7.4 x 107° gec/m’
is calculated. Assuming an occupancy of 3 months annually, the total body
dose to campers at Beach Island (2080 ft. SW) and Shelley Island (2000 fz. W),
toth normally uninhabited, would be about 0.52 crem/yr and (.14 mrenm/yr,
recnectively. The dose alsc based upon three wonths per Year occupancy, at
the preoosed recreational area at the southern end of Three Mile Island will
range from about 0.10 mrem/yr at a point near York Haven Dam (3500 ft. S) to
about 0.05 mrea/yr at the southern tip of the Isiand (8500 ft. 8). A fisher=-
man, pleasure boater or sunbather who spends 500 hours per year just outside
the exclucion lire at tte nearest point on Shelley Island would receive lesa
than 0.04 mrem/yr due to gaseous effluents. Higher deses, of course, would be
received by a fisherman, swirmer, or boater who inadvertently violated the
plant exclusion circle. For example, at a shore <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>