PERRY NUCLEAR POWER PLANT
UNITS 1 & 2

GNVIRONMENTAL
QEPORT

OPERATING

LICENSE STAGE

Volume 1

THE CLEVELAND ELECTRIC ILLUMINATING CO.
®

8(, Of o -

0 1 ZSO



Section

1.0

1.1
l1.1.1
l1.1.1,1
1.1.1.2
1.1.1.3

.4

[ R T S

- - . -

T S =

. . - - -

w NN NN
-

-
N

1.3.2.4

1.3.2.5

1.3.3

1.3.3.1
1.3.3.2
1.3.3.3

CONTENTS

OBJECTIVES OF THE PROPOSED FACILITY
Requirement for Power
Demand Characteristics
CAPCO Load Foice¢casting
Load-Forecasting Technigues
System Peak Hour Demand, Energy,
and Load Factors
Load Duration Curves
Power Supply
Capacity Resources
Reserve Margin
CAPCO Construction Schedule
REFERENCES FOR SECTION 1.1
Other Objectives
Consequences of Delay
Scope and General Considerations
Ef fect of Delay on Reliability of
Power Supply
Dependence on Supplemental
Capacity Resources (DSCR)
Capacity Mix and Percent Reserve
Effect of PNPP Delay on Reserves
in the ECAR Region
Conclusions on Effect of Delay on
Reliability
Effects of Inadequate Reserve
Capacity
Economic Cost of Delaying the PNPP
Introduction
Period of Study
Plant Cost Estimates

i1

1.1-1
1.1-2
1.1-2
1.1-3
1id=d
1.1-4

l1.1-4
1.1-5
1l,1=5
1.1-6
1.1-9
1.1-13
1.2=1
1.3-1
1.3-1
1.3=1

3.3=1

1.3-2
1.3=3

1.3=17

1.3=-11

1.3~13

1.3-13

1.3-14
1.3-14



Section

1.3.3.4
1.363.5
1.3.3.6

1.3.3.7

2.0

2.1
2.1.1
2.1.1,1
2.1.1.2
2.1.1.3

2.,1,2
2+1.2.1
2.1.2,2
d+1.2.3
2.1.3
2.1.3.1

2.1.3.2

2.1.3.3

2.1.3.4

2.1.3.4.1
2.1.3.4.2

2.1.3.5

CONTENTS (Continued)

Annual Fixed Charges on Investment
Fuel Cost
Operation and Maintenance Excluding
Fuel
Summary of Economic Analysis of
Delaying the PNPP
REFERENCES FOR SECTION 1.3
Appendix: Extract from ECAR Load Forecasting
Summary-1979

THE SITE AND ENVIRONMENTAL INTERFACES
Geography and Demography
Site Location and Description
Specification of Location
Site Area Maps
Boundaries for Establishing Effluent
Release Limits
Population Distribution
Population Within 10 Miles
Population Between 10 and 50 Miles
Transient Population
Uses of Adjacent Lands and Waters
Use of Land Immediately Adjacent
to the PNPP
Nearest Meat and Milk Animals,
Gardens, and Residences
Present and Future Use of Land
Within 5 Miles of the PNPP
Agricultural Activities
Area Within 10 Miles of the PNPP
Area Within 50 Miles of the PNPP
Commercial and Recreatioral Fishing

and Hunting

iii

Page

1.3~15
1.3-16
1.3-17

1.3=17

1,3~19
Al.1-1

2e1=1
2.1~1
2.1=2
2.1~1
2.1~2

2.,1-2
2.1-3
2.1-3
215
2.1-6
2.1-6

2.1-8

2.1-10
2.1-10
2.1-11

£:1+12



Section

4:1:.3.5.1
2.1.3.5.2
2:1:,3.3.3

2. 1.3.6

2.1.3.7

2.1.3.7.1
2:1.3.7.2
2.1.3.7.3
2.1.3.7.4
2:.1:.3.7.5
2.1.3.7.6

2.2
2«2.1
2.2.1.1
2.2.1.2
2.2.1.3
2.2.1.4
2:.2.1.5
2.2.1.6
2.2.1.7
2.2.1.8
2.2.1.9
2.2,2
2.2.2.1
2.2.2.2

CONTENTS (Continued)

Commercial Fishing
Recreational Fishing
Hunting
Coordination of Plant Activities with
Uses of Adjacent Lands and Water
Uses of Water Within 50 Miles of
the PNPP
Water Supplies
Irrigation Uses
Recreational Uses
Transportation Uses
Wells
Regional Consumptive Uses of Water

REFERENCES FOR SECTION 2.1
ECOLOGY
Aquatic Ecology

Water Chemistry

Temperature, Dissolved Oxygen, and pH
Biochemical Oxygen Demand

Nitrate

Total Phosphorus

Solids

Oils

Turbidity

Bacteria

Terrestrial Ecology

Vegetation
Fauna

1v

Ssd=1d
2.1~13
2.1-14

2:1=15

2.1-16
2:.1=-17
2.1-18
2.1-18
2.1-18
2.1-18
2+1-19
2.1-20
2.2-1
2.2~}
2s2+1
2.2=1
2.2=2
2.2-2
2.2-2
2.2~3
2:2=3
2,2-3
2.2-4
2.2-4
2.2-4
2+ 2~7



Section
2:3:.2.2.
- By - 3
2.2:.2:2.

2.3
2.3.1
2.3.2
2.3.2.1
2.3.2.2
2.3.2.3
2.3.2.4
2.3.2.5
2.3.2.6
2.3.3

w w w
-
N = O

3.2.1
3.2.2
3.3

CONTENTS (Continued)

1 Mammals
2 Birds
3 Reptiles and ?amphibians

REFERENCES FOR SECTION 2.7

METEOROLOGY
Regional Climatclogy
Local Meteorology
Wind Direction and Speed
Ambient Temperature
Atmospheric Water Vapor
Precipitation
Fog
Atmospheric Stability
Atmospheric Dispersion Estimates
REFERENCES FOR SECTION 2.3
HYDROLOGY
GEOLOGY
REGIONAL HISTORIC, ARCHAEOLOGICAL, ARCHITECTURAL,
SCENIC, CULTURAL, AND NATURAL FEATURES
REFERENCES FOR SECTION 2.6
NOISE
REFERENCES FOR SECTICN 2.7

THE STATION
External Appearance
Reactor and Steam-Electric System
Nuclear Boiler System
Steam and Power Conversion System
Plant Water Use

2.3-1
2.3~1
2+,3~1
2.3-1
2.3=3
2,3-4
2.3-5
2.3~6
2.3~6
d.3=7
2.3~9
2.4-1
2.5-1

2,6-1
2.6-2
2.7-1
2.7~3

3.1~=1
3.1~1
3.2=~1
J.2~1
3.2-1
3.3-1



CONTENTS (Continued)

Section Page
3.4 Heat Dissipation System 3.4-1
3.4.1 Water Source 3.4-1
3.4.2 System Regquirements 3.4~-1
3.4.3 Heat Load 3.4~3
3.4.4 Intake and Discharge Structures 3.4-4

REFERENCE FOR SECTION 3.4 3.4-7
3.5 Radwaste Systems and Source Terms 3.5-1
3:.5.1 Source Terms Je=1
3:9.1.1 Primary Coolant Radioactivity 3.5-1
3:5.1.2 Tritium 3.5-1
3.5.1.3 Fuel Pool 3.5~1
JeDokisdnld Description 3.5~1
369¢1:.3.2 Management of Water Inventories

During Refuleing 3.5-2
3.5.1.3.3 Radioactivity 3.5-4
3:5.2 Liquid Radwaste Systems 3.5~5
3:8:2:4 Design Objective 3.5=5
3:.5.2:,2 System Description 3.5-5
3.5.42.3.1 High-Purity/Low-Conductivity

Wastewater Subsystem 3.5-6
. L. P M Medium- to Low-Purity/High-

Conductivity Wastewater Subsystem 3.5-6
3:.9.2.,2.3 Chemical Waste Subsystem 3.5~7
3:5.2.2.4 Detergent-Drain Subsystem 2,.5=7
3.5.2.2.5 Collection of Spent Resins and

Filter/Demineralizer, and

Filter Sludge 3.5-8
3.5.2.3 Operating Procedures 3.5-~9
3:5.2.3.1 Operation 3.5=9
3.5.2.3.2 Discharge 3.5-9
3:5.34 Computation Description 3.5-10
3.5.2.5 Radioactivity Releases 3.5-15

vi



Section

3.5.3
3.5.3.1
3:.5.3.2

3.5.3.2.1

3.5.2.2.2
3.5.2.2.2.1

3.5.3.2.2.1,1

3.5.3.2.2.1.2

+9.3.2.2.1.3

5.3.2.2.2

3:5:3.4.2.3

3.5.3.2.2.4

3.5.3.2.2.5

3.5.3.3
3.5.4

3.5.4.1
3.5.4.2
3.5.4.3
3.5.4.4
3.5.4.5
3.5.4.6
3.5.4.7

CONTENTS (Continued)

Gaseous Radwaste Systems
Design Objective
System Description and Operating
Procedures
The Condenser Air-Ejector
Offgas System
Plant Building Ventilation Systems
Reactor-Building-Complex
Ventilation Systems
Annulus Exhaust Gas
Tre«tment System
Containment Purge system
Drywell Purge System
Turbine Building Ventilation
System
Radwaste Building Ventilation
System
Offgas Building Ventilation
System
Other Plant Building
Ventilation Systems
Radioactivity keleases
Solid-Waste Dispcsal System
Design Objective
System Description
Operating Procedure
Expected Volumes and Activities
Packaging
Storage Facilities
Shipment

vii

3+3=17
3.5-18

3.5-18

3.5-19
3.5-19
305_19

3 « a2l

3.5-20

3.5-20

3.5-20
3.5=21
3.5-31
3.5=21
3.5-22
3.5-24
3.5~25
3.5=25
3.5-26
3.5-26



Section
59D

3.5.5.1
3.5.5.1.1
3.5.5.1.2

3.5.5.2

3.5.5.2.1
3.5.5.2.2
3.5.5.2.3
3.5.5.3
3.5.5.4

A3.5

3.6.2
3.7
3.7.1
3.7.2
3.7.2.1
3.7.2.2
3.7.2.3
3.8

3.9

CONTENTS (Continued)

Process and Effluent Radiological
Monitoring and Sampling Systems
Design Bases
Systems Required for Safety
Systems Required for Plant
Operation
Inspection, Calibration, and
Maintenance
Inspection and Tests
Calibration
Maintenance
Effluent Monitoring and Sampling
Process Monitoring and Sampling
REFERENCES FOR SECTION 3.5

Appendix: Data Needed for Radioactive Source

Term Calculations
Chemical and Biocide Waste Systems
Chemical Waste Systems
Cycle-Makeup Demineralizer
Chemical Cleaning Wastes
(Preoperational Cleaning)
Biocide Waste System
Sanitary and Other Waste Systems
Sanitary Waste System
Other Waste Systems
Diesel-Generator Exhaust
Auxiliary Boiler Flue Gases
Miscellaneous
Reporting of Radioactive Material Movement
Transmission Line Facilities
REFERENCES FOR SECTION 3.9

viii

3.5-26
3.5=27
3.5~27

3.9=27

«5-29
«5=29
«5-30
.5-30
«5=31
«I=32
«3=34

w wwwww W

A3.5-1
3.6-1
3.6-1
3.6=1

3.6=2
3.6-3
3.7=1
3.7-1
del~2
3.7=2
373
3.7=3
3.8~1
3,9=-1
3.9-2



Section

4.0

5.1.1.:1
5.1.1.2
5.1.1.3
5.1.1.4
S5.1.2

5.1.2.1
S5.1.2.2

5.1.2.2.1
5.1.2.2.2

$5.1.2.3
S«s1.2.4
5.1.3

5.1.3.1

5.1.3.2

5.1.4
5.1.4.1

S.l.4ll.l
5.1.4.1.2
5.1.4.1.3

CONTENTS (Continued)

ENVIRONMENTAL EFFECTS OF SITE PREPARATION,
PLANT CONSTRUCTION, AND TRANSMISSION
FACILITIES CONSTRUCTION

ENVIRONMENTAL EFFECTS OF STATION OPERATION
Effects of Operation of Heat-Dissipation
System
Effluent Limitations and Water Quality
Standards
Water Quality Limits
Temperature Limits
Discharge Limits
Radioactive Materials
Physical Effects
Sources and Volume of Heat Influx
Ther.nal Plume Analysis
Plume Modeling
Model Input
Thermal Plume Characteristics
Far-Field Transport
Biological Effects
Impact of Intake on Fish and
Ichthyoplankton
Impa~t of Discharge on Fish and
Ichthyoplankton
Effects of Heat-Dissipation Facilities
Fogging and Icing
Ef fects on Ground Transportation
Effects on Air Transportation

Effects on Water Transportation

ix

s d=1

5.1-2
5.1-2
5.1-2
S.10=3
5,1-3
5.1-3
5.1-3
5.1-4
5.1-4
Fed"D
5.1-5
3«1=5
S5.1=7

5.1-8
S+d~9
5.1-10
5.1-11
Ssi=11
S.1~11



CONTENTS (Continued)

Section Page
5.1.4.2 Elevated Visible Plumes 5.1-12
S.1.4.2.1 Maximum Frequency of Elevated

Visible Plumes 5.1-12
5.1.4.2.2 Occurrence of Elevated Visible

Plumes at Airports 5.1-12
$.1.4.2.3 Occurrence of Elevated Visible

Plumes at Surrounding Population

Centerc 5.1~12
os1.4.2.4 Occurrence of El wated Visible
Plumes by Month 5.1-13
$5.1.4.3 Solids Discharged from the
Cooling System 5.1-13
53:1:.4:3:1 Dissolved-Solids Deposition 5.1-14
- 30 e . Airborne Concentration of Dry
Drift Particles S.1-14
5.1.4.4 Increased Ground-Level Temperature 5.7 .4
5:1:,4.5 Increased Ground-Level Relative
Humidity 5.1-15%
5.1.4.6 Cooling-Tower Plume Behavior 9el=13
5.1.8.7 Parametric Study of Plume Rise 5.1-17
5.1.4.8 Noise 5.1-18
S:1.4.9 Aesthetics 5.1-18
REFERENCES FOR SECTION 5.1 5.1-20
A5.1 Apperdix: Mathematical Model Used for Thermal
Plume Analysis AS5.1-1
5.2 Radiological Impact from Routine Operation 5.2-1
S:2.) Exposure Pathways 5.2=~1
5.2.2 Radioactivity in the Environment 5.2-1
$.2.3 Dose Rate Estimates for Biota Other
Than Man W o |
S+2:.3(3 Radiacion Exposure of Terrestrial
Biota 5.2-3



CONTENTS (Continued)

Section
$5:.2.3.2 Radiation Exposure of the Aquatic
Biosystem
5.2.4 Dose Rate Estimates for Man
S.2.4.1 Liquid Pathways
S-3.4.2 Airborne Pathways
5.2.4.3 Direct Radiation from Facility
5.2.4.4 Annual Population Doses
$.2.5 Compliance with 40 CFR 190
REFERENCES FOR SECTION 5.2
EFFECTS OF CHEMICAL AND BIOCIDAL DISCHARGES
System Discharges
$:3.3.1 Direct System Discharges to Cooling
Water
$5:.3:1:2 Discharges to Cooling Water via
Chemical Waste Lagoon
Bvdedad Seasonal Effects
$+3:1:3:1 Dissolved Oxygen
5.3.1.3.2 Biochemical Oxygen Demand
5:3.1:3.3 Dissolved Solids and Suspended
Solids
$5.3:2 Biological Effects of Chemical and
Biocidal Discharge
EFFECTS OF SANITARY WASTE DISCHARGES
EFFECTS OF OPERATION AND MAINTENANCE
OF THE TRANSMISSION SYSTEM
5.6 OTHER EFFECTS
5.6.1 Sources of Noise During Operation
5.6.1.1 Natural Draft Cooling Towers
5.6.1.2 Transformers and Switchyard
S5:6.1.3 Heating, Ventilating, and Air
Conditioning System
5.6.1.4 Steam Turbines and Generator
5:.6.1.5 Motors and Pumps
$.6.1.6 Overall Plant Noise

x1i

5.3=1
5.3~1
$5.3~2
S5,3-2

5:5~1
5.6-1
5.6-1
5.6-1
5.6-1

5.6-2
5.6~3
5.6-3
5.6-4



6.1,3.1.2,1
6.1.3.1.2.2
6.1.3,1.2.3
6.1.3.1.3

6.1.3.1.3.1

6.1.3.1.3.2

6.1.3.2

6.1.3.2.1
6.1.3.2.2

CONTENTS (Continued)

Section
. Operation Noise Impact
5.6.3 Operation Noise Mitigating Measures
5.6.4 Other-Than-Noise Effects
REFERENCES FOR SECTION 5.6
8.7 RESOURCES COMMITTED
. Py % | Environmental Resources
SeTol Material Resources
5.8 DECOMMISSIONING AND DISMANTLING
REFERENCES FOR SECTION 5.8
3:3 THE URANIUM FUEL CYCLE
REFERENCES FOR SECTION 5.9
6.0 EFFLUENT AND ENVIRONMENTAL MEASUREMENTS
AND MONITORING PROGRAMS
6.1 Preoperational Environmental Programs
6.1.1 Surface Waters
6.1.2 Groundwater
6:.1.3 Air
6.1.3.1 Meteorology
$:s2:.3:1.2 Offsite Data
Bsl.351.2 Onsite Meteorological Measurements

Program
System Description

Meteorological Data Reduction
Meteorological Data Recovery

Models

Realistic Accident Diffusion

Estimates
Long Term (Routine Release)
Diffusion Estimates
Cooling-Tower Effects
Induced Ground-Level Fogging
Horizontal and Vertical Icing

xii

6.1-1
6.1-1
6.1-1
6.1-1
6.1-2
§.1-2
6.1-2

6.1-3
6.1-3
6.1-6
6.1-7
6.1-7

6.1-10
6.1-13
6.1-13
6.1~-15



Section

6.1.3.2.3
$.1.3.2.4
6.1.3.2.5

6.1.3.3

6.1.3.3.1
6.1.3.3.2
6.1.3.3.3
6.1.3.3.4

6.1.4

6.1.4.1
6.1.4.2
6.1.4.3
6.1.5

6.1.5.1
6.1.5.2
6:1.5.3

6.1.5.3.1
6.1.5.3.2

6.1.5.4
6.1.5.5
6.1.5.6
6.1.5.7

6.2

6.2.1

6.2.2

6.3

6.4

7.0

CONTENTS (Continued)

Elevated Visible Plumes
Drift Analysis
Detailed Plume Analysis
Noise
Characteristics of Souna
Regulations and Criteria
Survey Methodolegy
Analysis Methodology
Land
Geology and Soils
Land-Use and Demography
Ecological Parameters
Radiation
Airborne
Direct Radiation
Waterborne
Surface Water and Drinking Water
Groundwater
Sediment for Shoreline
Milk
Fish
Summary
REFERENCES FOR SECTION 6.1
Proposed Operational Monitoring Programs
Environmental Radiation Monitoring
Nonradiological Surveillance
REFERENCES FOR SECTION €.,2
Related Environmental Measurement and
Monitoring Programs
Preoperational Environmental Radiation

Monitoring Data

ENVIRONMENTAL EFFECTS OF ACCIDENTS

xiii



Section

7.1

7.2

8.1
8.1.1
8.1.2
8.1.2.1
8.1.2.2
8.1.2.3

@ & & @
. . . .
N NN
- .

N~

9.1.3
9.2

CONTENTS (Continued)

Station Accidents Involving Radiocactivity

REFERENCES FOR SECTION 7.1

‘’ransportation Accidents Involving
Radioactivity

Other Accidents

ECONOMIC AND SOCIAL EFFECTS OF PLANT
OPERATION
Benefits
Primary Benefits
Other Social and Economic Benefits
Property Tax Revenues
Payrolls and Employment
Enhancement of Environmental,
Aesthetic, and Recreational
Values, and Improvements of Roads
Fuel Oil Conservation
Costs
Internal Cosis
External Costs
REFERENCE FOR SECTION 8.2

ALTERNATIVE ENERGY SOURCES AND SITES
Alternatives Not Requiring the Creation
of New Generating Capacity
Purchase of Energy Requirements
Use of Facilities Presently Within
the System
Conservation
Alternatives Requiring the Creation of New
Generating Capacity

xiv

Ted=}
7+3=1

8.1-1
8.1-1
8.1-1
8.1-3
8.1-3
8.1-4

8.1=%
8.1-5
8.2~1
8.2-1
8.,2-2
8.2-4

9.1-1
$.d=1

9.1-1
9.1-2

9.2-1



CONTENTS (Concluded)

Section Page
9.3 Cost-Effectiveness Analysis of Candidate

Site-Plant Alternatives 9,.3-1
9.4 Costs of Alternative Power-Generation Methods 9.4-1
10.0 STATION DESIGN ALTERNATIVES 10.1-1
11.0 SUMMARY COST-BENEFIT ANALYSIS 11.1=]1
1L.4 Introduction 11.1-1
5 W Benefits 1}.8=3
g P Direct Benefits 11.2-1
o S Indirect Benefits 11.2-1
s Costs 11.3-1
y ) 1R TP Direct Costs 11.3-1
11.3.2 Indirect Costs 11.3-1
11.3.2.1 Socioeconomic Impacts 11,3-1
11.3.2.2 Environmental Impacts 11.3=1
11.4 Conclusion 11.4-1
12.0 ENVIRONMENTAL APPROVALS AND CONSULTATION 12.1=1

XV



Number

l1.1-1
101-2

l.1-3

1.1-4

1.1-5

1.1=6

101-7

1.1-6

1-1-10

1.1=11

l1.1-12

1.3=1

TABLES

Sales to Ultimate Customers for 1979

Distribution of Electric Energy Sales
to Ultimate Customers by Class of
Service for 1979

Annual Peak Electrical Demand for 1963 to
1990

Net Energy Supplied to Service Area for
1963 to 1990

Load Factors for 1963 to 1979

Annual CAPCO Load Duration Data for 1972
to 1979

Projected Generating Capacity lesources
at Time of Annual Combined Annual Peak
by Year (1984 to 1988)

Jointly Commi*ted CAPCO Generating Capacity
Additions

Individual CAPCO Company Capacity Added or
Uprated (1973 to 1988) into Capacity
Models for Generation Planning

Individual CAPCO Company Capacity Deleted
or Rerated (1973 to 1988) from Capacity
Models for Generation Planning

Prnjection of CAPCO Dependence on Supple-
mental Capacity Resources with PNPP
on Schedule

Expected Dependence on Supplemental Capacity
Resources in 1984 with PNPP on Schedule

Ef fect of Delay of PNPP 1 on the Supple-
mental Capacity Resources

xvi

l.1-14

1.1-15

1.1-16

1.1=17

1.1-18
1.1-19

1.1-22

1.1-27

1.1-28

1.,1-29

1.1-32

1.3-20



TABLES (Continued)

Number Page

l1.3-2 CAPCO Capacity Mix (1984 to 1988) as a 1.3-21
Function of PNPP Schedule

1,3=3 CAPCO System Demand and Resource 1.3-25

Capability Comparison (1968 to 1988)
Showing Projected Effect of Change
in PNPP Schedule
1.3-4 CAPCO System Reserve Margin (1968 to 1988) 1.3-26
Showing Projected Effect of Change in
PNPP Schedule

1l.3-5 CAPCO Summer Reserves (1984 to 1988) 1.3-27
Showing Effect of Change in PNPP Schedule

l.3=6 CAPCO Winter Reserves (1984 to 1989) 1.3-29
Showing Effect of Change in PNPP Schedule

1.3-7 ECAR Region Summer Reserves (1984 to 1988) 1.3-31
showing Effect cof Change in PNPP Schedule

1.3-8 ECAR Winter Reserves (1984 to 1989) Showing 1.3-33
Effect of Change in PNPP Schedule

1.3-9 History of CAPCO Pool Power Purchase to 1.3-35

Maintain Spinning Reserve of 3 Percent
of Peak Load for January 1, 1975 to
August 31, 1980
1.3-10 Summer Season Projected Peak Load, 1.3-36
Generating Capacity Resources, and
Computer Summer Reserves of ECAR and
Four Adjacent NERC Regions with PNPP
on Schedule
1.3-11 Winter Season Project Peak Load, 1.3-37
Generating Capacity Resources, and
Computed Winter Reserves of ECAR and
Four Adjacent NERC Regions with PNPP
on Schedule

Xvii



Number

l.3=12

1.3~13

1.3-14

1,3=15

1.3-16

1.3=-17

2.1-3

2.1-4

2.1-7

2.1-8
2.1-9
2.1-10

TABLES (Continued)

lant Cost Estimates Used in Computing
Cost Delay of PNPP

Yearly Fixed Charge Rates Used in PNPP
Delay Study

Difference in Annual PNPP Revenue Require-
ments Between l-Year and No-Delay Cases

Difference in Annual PNPP Revenue Require-
ments Between 2-Year and No-Delay Cases

Difference in Annual PNPP Revenue Require-
ments Between 3-Year and No-Delay Cases

Impact of PNPP Delay on 0Oil Consump.ion for
CAPCO Projected on a Single-System Basis

Towns and Cities Within 50 Miles of the PNPP
Major Camps and Parks Within 10 Miles of
the PNPP
Nearest Milk and Meat Animals, Residences,
and Gardens
Distances to fite Boundary Points from
Units 1 and 2
Milk Cows Within 5 Miles of the PNPP
Meat, Milk, and Vegetable Production Statis-
tics for the Area Within 50 Miles of the PNPP
M. or Shoreline Recreational Water Areas Within
50 Miles of the PNPP
Ohio Hunting Harvest Data for 1977-1978
Pennsylvania Big-Game Harvest in 1976
Lake Erie Potable ‘Jater Facilities and Intakes
Within 50 Miles of the PNPP

xviii

}.3=41

1.3-42

2.1-25
2.1-29

2.1-30

2.1-31

2.1-32
2.1+-33

2.1-36

2.1-38

2.1-39
~.1-40



Number

2.3-2

2.3=3

2.3=4

2.3-5

TABLES (Continued)

Water Chemistry, February Through December
Transect 1 (Composite Surface Sampl2zs) 1977

Water Chemistry, February Through December
Transect 5 (Composite Surface Samples); 1977

Water Chemistry, February Through December
Transect 9 (Composite Surface Samples) 1977

Water Quality and Bacteria in Samples from
Transect 5

Water Quality in Samples from Transect 5

Mean Bacteria Concentrations in Samples from
Transect 5

Mammals or Their Sign Observed at the PNPP Site
1972 and 1976-1978

Birds Observed at the PNPP Site, 1972
and 1976-1978

Reptiles and Amphibians Observed at the PNPP
Site, 1972 and 1976-1978

Monthly and Annual Average wWind Speed
for PNPP Region (Site Years and Long-Term)

Annual Average Wind Speeds for PNPP
Region

PNPP Area Monthly and Annual Means and Extremes
of Temperature for Three Site Years

PNPP Area Long-Term Annual Means and Extremes
of Temperature

Annual PNPP Diurnal Variations of Temperature,
Dew Point, Relative Humidity, and Absolute
Humidity for Three Site Years

Monthly and Annual Means of Relative Humidity,
Absolute Humidity, and Dew Point for PNPP
Area for Three Site Years

xix

2.2-14

2.2-15

2.2-16
2.2=17

2.2~18

2.2-19

2.2-23

2.3-11

2.3-12

2+3=13

2.3-14

2.3=15

2.3-16



Number

2.3-7

2.3-8

2.3-9%a

2.3-9b

2.3-9c¢

2.3-10

2.3-11

2.3-12

2.3~13

2.3-14
2.3-15

2.3-16

2. 3-17

2.3-18

2.3-19

2.3-20

TABLES (Continued)

Long-Term Values of Relative Humidity,
Absolute Humidity, and Dew Point for
PNPP Area

PNPP Monthly and Annual Greatest Precipitation
by Time Interval for Three Site Years

Annual Precipitation Intensity-Duration for
PNPP May 1, 1972 - April 30, 1973

Annual Precipitation Intensity-Duration for PNPP
May 1, .>73 - April 30, 1974

Annual Precipitation Intensity-Duration for PNPP
September 1, 1977 - August 31, 1978

PNPP Area Greatest 24-H Precipitation for Three
Site Years

PNPP Area Average Total Precipitation for Three
Site Years

Long-Term Total Precipitation Values for PNPP
Area

PNPP Stability Class Distributions by Month
for Three Site Years

PNPP Area Annual Stability Class Distributions

PNPP Stability Distributions by Hour of Day
for Three Site Years

PNPP Stability Persistence for Three Site
Years ‘

PNPP Short-Teim (Accident) X/Q Values at the
Exclusion Area Boundary (863m) Based on
Three Site Years

PNPP Terrain .djustment Factors

PNPP Annual Average Site Boundary Xx/Q and D/Q
Values for Three Site Years

PNPP Annual Average X/Q Values
(Undepleted) for a Ground Level Release
for Three Site Years

XX

2.3~18

2.3-19

2,3-20

2.3-21

2.3-22

2.3-23

2.3-24

2+3=25

2.3-26
2.3-27

2.3-28

2.3-29

2.3-30

2.3-31

2.3-32



TABLES (Continued)

Number Page i
|
2.3-21 PNPP Annual Average X/Q Values (Depleted) for 2.3~33 1
a Ground Level Release for Three Years
2.3-22 PNPP Annual Average D/Q Values for 2.3-34
a Ground Level Release for Three Site Years
2.3-23 UNPP Annual Average X/Q Values 2.3-35

(Undepleted) for a Ground Level Release

for the Grazing Season, May-October, for

Three Site Years i
2.3-24 PNPP Annual Average X/Q Values 2.3-36

(Depleted) for a Ground Level Release

for the Grazing Season, May-October, for

Three Site Years

2.3-25 PNPP Annual Average D/Q Values 2.3-37

for a Ground Level Release for the Grazing

‘ Season, May-October, for Three Site Years
2.3-26 PNPP Realistic Short-Term Accident X/Q Values 2.3-38

by Sector Based on Three Site Years

2.4~1 Monthly Average Water Temperatures 2.4-3

2.4-2 Lake Erie Current Roses at the Perry Site 2.4-4

2.6-1 Historic Places in Lake County 2.6-3

2.6-2 Natural Landmarks in Lake County 2.6-4

2.7-1 Sound-Pressure Level Measurements at the PNPP 2.7-4
Site, July 19-20, 1974

2.7=2 Sound-Pressure Level Measurements at the PNPP 2.7=5

Site, November 22-23, 1974

3.3~1 Estimated System Flow Rates per Unit 3.3-2
3.4-1 Estimated Cooling-Water Flows and Temperatures 3.4-8
3.4-2 Pumps in Pumphouses 3.4-9
3.5=1 Isotope Inventory of the PNPP Primary Coolant 3.5=35

as Calculated by the B¥x-GALE Code

xXx1i




Number

3.5-2

3.5-3

3.5-4

3.5-5
3.5-6

3.5-7

3.5-9

3.5-10

3.5-11
3.5-12

3.5-13

3.5-14

3.5-15

3.5~16

TABLES (Continued)

Calculated Releases of Radioactive Materials
in Gaseous F fluents--PNPP Unit 1

Calculated Releases of Radiocactive Materials
in Gaseous Effluents--PNPP Unit 2

Calculated Releases of Radioactive Materials
in PNPP Liquid Effluents

PNPP Influent Streams

Quantities of Solid Radioactive Waste Generated
at the PNPP

Isotope Tnventory of Liquid-Radwaste-System
Sludges Delivered to the Solid-Radwaste
Treatment System

Isotope Inventory of Chemical Waste
Concentrates Delivered to the Solid-
Radwaste Treatment System

Isotope Inventory of RWCU Filter/Demineralizer
Sludge, Condensate Demineralizer Resins,
ard Radwaste Demineralizer Resins

Gaseous and Airborne Process and Effluent
Radiation Monitor

Liquid Process and Fffluent Radiation Monitors

Process and Effluent Radiation Monitoring
System Characteristics

Radiological Analysis Summary of Liquid
Process Samples

Radiological Analysis Summary of Gaseous
Process Samples

Radiological Analysis 5 mmary of Liquid
Effluent Samples

Radiological Analysis Su nary of Gaseous
Effluent Samples

xxii

3.5-39

3.5-40
3.5-44

305-45

3.5-46

3.5-47

3.5~49

3.5-51
3.5-52

3.5-54

3.5-55

3.5=56

3.5-57



TABLES (Continued)

Number Page

3.5-17 Process Samplirg System 3.5-58

3.6-1 Expected Chemica. Jse and Waste Flow in Cycle- 3.6-7
Makeup Demineralizer

3.6-2 Water-Quality Effect of Cycle-Makeup 3.6-8
Regeneration Waste

3.6-3 Water-Quality Effect of Chemical Cleaning 3.6-9
Waste

3.6-4 Estimated Biocide and Chemical Use in Cooling 3.6-10

Water and Cooling-Water Discharge

3.6-5 Water-Quality Effect Of Biocide and Chemical 3.6-11
Use in Cooling-Waters and Cooling-Water
Discharge

3.7-1 Estimated Concentration of Raw and Treated 3.7-4
Sanitary Waste

5.1~1 Design Parameters for the PNPP Natural 5.1-22
Draft Cooling-Towers Analyses

5.1-2 Water Quality Limits for Lake Erie 5.1-23

9.1-3 Temperature Limits for Lake Erie 5.1-26

5.1-4 Monthly Average Water Loss, Blowdown, and 5.1-27

Makeup for Each of the Two PNPP Natural
Draft Cooling Towers

5.1-5 Lake Temperatures, Plant Blowdown Water 5.1-28
Flows, and Temperatures for Units 1 and 2

5.1-6 Spring Average Dilution Factors for Lake 5.1-29
Water Intakes Within 50 Miles of PNPP

5.1=7 Summer Average Dilution Factors for Lake 5.1-30
Water Intakes Within 50 Miles of PNPP

5.1-8 Fall Average Dilution Factors for Lake 5.1-31
Water Intakes Within 50 Miles of PNPP

5.1-9 Winter Average Dilution Factors for Lake 5.1-32
Water Intakes Within 50 Miles of PNPP

5.1-10 Annual Average Dilution Factors for Lake 5.1-33

Water Intakes Within 50 Miles of PNPP

xxiil



Number

5.1=11

5.1-12

5.1=13

5.1-14

5.2-1

5.2-2

5.2-4

5.2-5

5.2-6

5.6-1

5.7-1

6.1-1

TABLES (Continued)

Swim Speeds of Some Lake Erie Central Basin
Fish Species

Major Roadways, Commercial Shipping Ports,
Lakes, and Rivers in the Vicinity of
the PNPP Site

Airports and Population Centers in the
Vicinity of the PNPP Site

Maximum Monthly Frequencies of Visic'2 Plumes
Longer than 0.25 Mile

Estimated Acute Exposures Required to Affect
Dominants of Major North American Vegetation

Maximum Dose to an Individual Due to the Release
of Liquid Radioactive Effluents from Both
Units of PNPP

Fifty-Mile Population Dose Due to the Release
of Liquid Radiocactive Effluents from Both
Units of PNPP

Maximum Dose Received by a. Individual from
the Release of Iodine and Particulates from
Both Units ot the PNPP

Integrated Dose Received by the Population
Within 50 Miles of the PNPP from Gaseous
Emissions

Dose Results Showing Compliance with 40 CFR 190

Equipment and Sound-Power-Level Spectra Modeled
in Operation-Noise Impact Analysis

Material Expenditures over the Life of the PNPP

PNPP Meteorological System Equipment
Specifications

XX1iv

5.1-36

$5.1-37

5.2~13

$5.2-15

5.2-16

5.2=17

6.1-40



Number

6.1-2
6.1-3

8.1-2

8.1-3

8.1-4
811-5

11.3-1

TABLES (Concluded)

Meteorological Data Recovery at the PNPP
PNPP Preoperational Environmental Radiolog’cal
Monitoring Program

Summaiyv of Doses Due to Accidents

CAPCO (Combined) Generation and Revenue
Forecast by Custorer Class (1984 to 1988)
CAPCO (by Company) Sales Forecast by Customer
Class (1984 to 1988)

PNPP Generation and Revenue Forecast by
Customer Class (1984 to 1988)

Annual Benefits from PNPP Units 1 and 2

Estimated Real and Personal Property Taxes
for PNPP

PNPP Internal Costs Over 30-Year Operational
Life

Predicted Impacts of PNPP Operation on the

Environment

XXV

6.1-42
6.1-44

8.1-10
8.1-11

11.3-2



Numng

1.3-2

2.1-1
2.1-2
2.1-3
2.1-4
2.1-5
2.1-6
2.1-7
2.1-8
2.1-9
2.1-10
$.1-11
2.1-12
2.1-13
2.1-14
2.1-15
2.1-16
2.1-17
2.1-18
2.,1-19
2.1-20
2.1-21

FIGURES

CAPCO Annual Load Duration Curves

Map of National Electric Reliability Council

(NERC)

Annual Cost of Delay of PNPP Compared to

Base (No Delay) Case

General Area Map

Area Topography Within 5 Mile Raaius
Topography Within the Plant Site Boundary

Plant Site Aerial Photograph

Acquisition of

Area
Area
1978
1980
1983
1984
1985
1986
1990
2000
2010
2020

Existing Land Use in Nearby Environs

Within 10
Within 50
Permanent
Permanent
Permar.ent
Periranent
Permanent
Permanent
Permanent
Permanent
Permanent
Permanent

Land and
Miles of
Miles of
Resident
Resident
Resident
Resident
Resident
Resident
Resident
Resident
Resident
Resident

Mineral Rights

PNPP

PNPP

Population
Population
Population
Population
Population
Population
Population
Population
Population
Population

Existing Land Use Within 5 Miles
Projected Land Used Within 5 Miles

Intakes and Shoreline Recreation Areas Within

50 Miles of PNPP

rxXvi

Page

1.1-33
1.1-44

1.1-45

2.1-42
2.1-43
2.1-44
2.1-45
2.1-46
2.1-47
2.1-48
2.1-49
2.1-50
£:1+31
2.1-52
2.1-53
2.1-54
2.1-55
2.1-56
2:1+57
2.1-58
2.1-59
2.1-60
2.1-61
2.1-62



FIGURES (Continued)

Number Page

2.2=1 Transects for Aquatic Surveys 2.2-24

2.2~2 Vegetation Map 1978 2,2-25

2:2%3 Location of Crane-Fly Orchid Population, 1978 2.2-26

2.2-4 Raptor Survev, 1978 2.2-27

2.3-1 Plant Site ana Meteorological Tower Location 2.3-48

2,3-2 January to Aprii Monthly Wind Roses for 2.3-49
the Perry Site-10m and 60m Levels

2.3~3 May to August Monthly Wind Roses for the 2.3-50
Perry Site-10m and 60m Levels

2.3-4 September to December Monthly Wind Roses for 2.3-51
the Perry Site-10m and 60m Levels

2:.3=5 Annual Wind Roses for the Perry Site 2.3-52
(10m and 60m Levels) 3-Yr. Combined

2.3-6 Cleveland and Erie Annual Wind Roses 2.3-53

2:3=7 Wiaa Direction Persistence Probability for 2.3-54
One 22%° Sector for PNPP Region

2.3-8 Offsite and Onsite Maximum Directional 2.3=55

Wind Persistence Roses

2.3-9 January to April Monthly Precipitation Wind 2.3-56
Roses for the Perry Site (10m)

2.3-10 May to August Monthly Precipitation Wind 2.3-57
Roses for the Perry Site (10m)

2.3-11 September to December Monthly Precipitation 2.3-58
Wind Roses for the Perry Site (10m)

2.3-12 Annual Precipitation Wind Rose for the 2.3-59
Perry Site (10m)

2.7-1 Background Sound Level Survey Sampling 2.7-6
Points

2.7-2 Summer Daytime Background LSO Sound Level 2.7=17
Isopletns

2.7-3 Summer Nighttime Background LSO Sound 2.7-8

Level Isopleths

xxvii



Number

2.7-4

2.7=5

3:;1=1
3.1-2
3.1=3
3.1-4
3.1-5
3.2=1

3:3-1
3.4-1
3:3%]
3.5-2

3.5=3

3.5-4

3.5~5
3.5—6

3,5~1

3.6~1

3.9-1
3.9-2

5.1-1

FIGURES (Continued)

Winter Daytime Background L50 Sound
Level Isopleths

Winter Nighttime Backgroua..’ LSO Sound
Level Isopleths

Architectural Renderings of the PNPP

Plot Plan

Plant Area

Vertical Cross-Section of PNPP

Vertical Cross-Section of PNPP

Operating Conditions of the Boiling Water
Reactor

Plant Water Use

Offshore Intake and Discharge Structures

Liquid Radwaste Treatment System Flow Diagram

Summary of Process Flow Paths for Estimating
Annual Radwaste Liquid Releases

Condenser Offgas Low-Temperature Rechar
System Flow Diagram

Gaseous Radwaste System Flow Diagram

Solid-Waste Disposal System Flow Diagram

Plant Radiation Monitoring System: Containment
Ventilation Exhaust and Main Steamline
Radiation Monitoring Subsystems

Liquid Process Streams

Nonradioactive Chemical Waste Discharge
Systems

Vicinity Map

Modification in Project 1 Route

Performance Curves for Exit Air Flow Rate

vs Wet-Bulb Temperature and Relative
Humidity

xxviii

3:1~3
3.1-4
3.1-5
3.1-6
3.1-7
3.,2-3

3.3-3

3.4-10
3.5~61
3.5-62

3.5-63

3.5-64

3.5-65
3.5-66

3.5-67

3.6-12

3.9=3
3.9-4

5.1-38



Number

5.1=-2

5.1-3

5.1-4

5.1-6

9.1-7

5.1-8

5.1-9

5.1-10

3.1=11

S5.1-14

5.1~15

FIGURES (Continued)

Per formance Curves for Effluent Air Tempera-
tures vs Wet-Bulb Temperature and Relative
Humidity

Horizontal Temperature Profile at the
Confining Boundary, Spring Conditions

Horizontal Temperature Profile at the
Confining Boundary, Summer Conditions

Horizontal Temperature Profile at the
Confining Boundary, Fall Conditions

Horizcntal Temperature Profile at the
Confining Boundary, Winter Conditions

Predicted Temperature Profiles, Vertical
Cross-Section, Spring Conditions

Predicted Temperature Profiles, Vertical
Cross~-Section, Summer Conditions

Predicted Temperature Profiles, Vertical
Cross-Section, Fall Conditions

Predicted Temperature Profiles, Vertical
Cross-Section, Winter Conditions

Predicted Temp rature and Velocity Profiles
Within 120 f.et of Discharge Pocint,
Vertical Cross-Section, Spring Conditions

Predicted Temperature and Velocity Profiles
Within 120 Feet of Discharge Point,
Vertical Cross-Section, Summer Conditions

Predicted Temperature and Velocity Profiles
Within 120 Feet of Discharge Point,
Vertical Cross-Section, Fall Conditions

Predicted Temperature and Velocity Profiles
Within 120 Feet of Discharge Point,
Vertical Cross-Section, Winter Conditions

Annual Frequency of Occurrence of Elevated
Visible Plumes

XXix

5.1-40

5.1-41

5. 1-42

5.1-43

5.1-44

5.1-45

5.1-46

5.1-47

5.1-48

5.1-49

5.1=-50

5.1-51

5.1-52



Number
5.1'16

5.1-17

5.1-18

5.1-19

5.1-20

2.1=21

5.1-22

.41

$5.2-2
5.6-1

6.1-1
6.1-2

6.1-3

FIGURES (Concluded)

Annual Ground Deposition of Dissolved
Solids in Circulating Cooling Water

Plume Parameter Variations, Average Winter
Morning Conditions

Plume Parameter Variations, Average Summer
Morning Conditions

Excess Relative Humidity, Average Winter
Morning Conditions

Excess Felative Humidity, Average Summe -
Morning Conditions

Variation of Cooling-Tower Plume Height With
Ambient Vertical Temperature Gradient
(Stability)

Variations of Cooling-Tower Plume Height
with Tower Top Wind Speed

Generalized Exposure Pathways for Organisms
Other Than Man

Generalized Exposure Pathways for Man

Operational Sound Levels for the PNPP

Groundwater Contour and Well Location Map

PNPP Preoperational Environmental Radiological
Monitoring Program Sampling Locations Within
5 Miles of Site

PNPP Preoperational Environmental Radiclogical
Monitoring Program Sampling Locations>5
Miles From Site

XXX

5.1-55

5.1-56

5.1-57

5.1-58

5 . 1-59

5.2-20

$5.2-21
5.6-9

6.1-47
6.1-48

6.1-49



CHAPTER 1
OBJECTIVES OF THE PROPOSED FACILITY

The following utility companies, owners of the Perry Nuclear
Power Plant (PNPP), are joint Applicants for a license to
operate the nuclear facility in accordance with the requirements
of 10 CFR Part 50:

Cleveland Electric Illuminating Company (CEI)

Duquesne Light Company (DL)

Ohio Edison Company (OE) and its subsidiary, Pennsylvania
Power Company (PP)

Toledo Edison Company (TE)

In the construction and operation of the PNPP, CEI will act

as agent for all of the owner companies.

The objective of the facility is to provide economical electri-
cal power to the service areas of the owner companies.

The °PNPP consists of two units, each rated at an expected

net demonstrated capability (winter rating) of 1205 megawatts
(MWe) . Construction of the PNPP commenced on October 21,

1974, upon receipt of the first Limited Wor! Authorization.

The NRC Construction Permits were received on May 3, 1977.

The scheduled dates for commercial service to start are May

1, 1984, and May 1, 1988, for PNPP Units 1 and 2, respectively.

The Applicants corprise the Central Area Power Coordination
(CAPCO) group. CAPCO was formalized by a Memorandum of Under-
standing(l) that was executed on September 14, 1967. The
planning of generating facilities by CAPCO has been done collec-
tively on a "one-system" basis. The CAPCO companies are operat-
ing under an agreement that provides for several methods of
mutual support through purchases, sales, and reserves sharing.

lel=1



Since the formation of CAPCO, the Applicants have coordinated
the planning of all additions of new generating capacity,
of which the PNPP is a part.

All data on system loads and generating capacity included

in these sections are shown individually for the Applicants,

as well as collectively. Data for the Pennsylvania Power
Company and the Ohio Edison Company are combined as data for

the Ohio Edison system. Because the new generating-capacity
additions have been planned collectively, reserve requirements
are discussed on a collective basis. The load and capacity

data contained in this report represent the most recent informa-
tion available as of May 1980.

1.1 REQUIREMENT FOR POWER

1.1.1 DEMAND CHARACTERISTICS

CAPCO serves an area of approximately 14,000 square miles

in northern and central Ohio and western Pennsylvania. The
population of the area served is about 7 million, or about

3.2 percent of the total U.S. population. In 1979, CAPCO
provided about 2.9 percent of the total U.S. electricity require-
ments.

The relative "sizes" of the CAPCO companies, as measured by
electric energy sales to ultimate customers for the year 1979,
are shown in Table 1.1-1.

While the four companies differ considerably in relative size,
as measured by the electric energy they supply, the characteris-
tics of their loads are similar. Each company serves a mix

of cities of varying size and rural areas. Each service area
contains areas of heavy industrialization in and near the

urban areas. There are also several concentrations of industry
in areas that are generally rural in nature. The industries



served by each of the companies are well diversified and include
practically all of the major Standard Industrial Classification
categories.

The distribution of energy sales by customer class in the

year 1979 for each of the CAPCO companies, for the entire

U.S. electric utility industry, and for CAPCO is shown in

Table 1.1-2. It can be observed that the ratio of residential
sales to total sales is lower for the CAPCO companies than

the national average and that industrial sales are significantly
greater than the national average. Because of the high propor-
tion of industrial load, the volume of sales is closely related

to the national economy.

1.1.1.1 CAPCO Load Forecasting

Since the planning of generating capacity for CAPCO is done

on a "one-system" basis, a CAPCO forecast of electric power
édemand and of energy input to the system is required for the
planning studies. Each company prepares the demand and energy
forecast for its own system. These forecasts are then combined
to produce a forecast for CAPCO. The demand forecast is pre-
sented in megawatt values of 12 monthly peak loads for each
year. The peak loads for the remaining days in each month

are projected from an analysis of historic load characteristics
in which the integrated hourly loads of the companies for

each hour of the year are combined to develop historic CAPCO

hourly loads.

1.1.1.2 Load-Forecasting Tec " jues

Each company uses its own technique for load forecasting.

The techniques are generally similar, but vary somewhat from
company to company to account for variations in customers'
load characteristics within type classes. These variations
may be due to the nature of the industries served, the impacts

1.1-3



of summer weather and space-heating requirements in the winter,
the amounts of farm load included in the residential and commer-
cial categories, variations in rates, and relative costs and
availability of alternative types of energy in a particular
area.

A discussion of the load-forecasting methods employed by each
of the CAPCO companies may be found in each of the CAPCO companies'

1980 Ten-Year Forecast to the Ohio Department of Energy.(2°5)

1.1.1.3 System Peak Hour Demand, Energy, and Load Factors

The total coincident integrated peak hour demands of the CAPCO
companies (actual for 1963 to 1979, forecast for 1980 to 1990)
are shown in Table 1.1-3. The data represent service-area
demands; that is, any sales to other power suppliers are omitted.
Table 1.1-7 shows the net amount of purchase and sale contracts
expected to be in effect at the time of the annual peak (1984
to 1988). Tables 1.1-3 and 1.1-4 show the individual company
and CAPCO peak demands and net energy supplied to the service
area, respectively, for the years 1963 through 1990. Historic
load factors (1963 to 1979) on the days when the annual peak
load occurred and load factors for the calendar year for the
individual companies and for CAPCO are presented in Table

101-50

1.1.1.4 Load-Duration Curves

Historic load-duration curves developed from the hour-by-hour
sums of the integrated hourly loads of the CAPCO companies
are shown in Figure l.1-1. The data used in pieparing Figure
1.1-1 are shown in Table 1.1-6. This table supplements Table
1 1-12 of the PNPP Environmental Report for the Construction
Permit (ER/CP) to add data for the years 1972 to 1979. The
annual coincident peak of the CAPCO companies is shown at

the end of 2ach year's data.

1.1~4




It should be noted that the hourly load data include interrup-
tible load, but that the peak loads used in planning exclude
interruptible load. Therefore, the peak figures presented

in Table 1.1-6 may differ from those shown in other tables

in this chapter.

1.1.2 POWER SUPPLY

1.1.2.1 Capacity Resources

The Applicants have been jeintly planning their capacity resour-
ces since late 1967. This planning became effective in late
1971, when Sammis Unit 7 began commercial operation. Although
all commitments for capacity have been made on the basis of

the combined capacity resources of the Applicants, the capacity
resources in Table 1.1-7 are shown for each CAPCO company
individually, as well as presented in total. Tables are pre-
sented for the years 1984 through 1988, when the PNPP is sched-

uled to go in service.

Table 1.1-8 lists the generating capacity to which the CAPCO
companies are jointly committed. This table shows the current
schedule for capacity additions to start service and their
actual or expected megawatt capability. Percentage ownership
shares are also listed (the Ohio Edison and Pennsylvania Power

Company shares are combined).

Changes in the individually owned generating capacity that

have occurred since the ER/CP was prepared are shown in Tables
1.1-9 and 1.1-10. Table 1.1-9 shows capacity added to the
individual systems and capacity uprated (1973 to 1980). Combus-
tion turbines, diesels, and combined-cycle plants that were
jointly committed are each owned 100 percent by an individual
CAPCO company, but have not been included in Table 1.1-9 because
they were committed by joint agreement. These combustion
turbines, diesels, and combined-cycle plants are included




in the individual company's capacity resources in Table 1.1-7.
Table 1.1-10 lists reductions in capacity from that used in

the generation planning model (1973 to 1988). The term "reduc-
tion" is used to indicate that the capacity has been removed
from operation, but that the equipment may or may not have

been physically removed.

1.1.2.2 Reserve Margin

The CAPCO companies collaborated on planning all currently
committed generating capacity. The procedure employed was

a probability method called the Daily Distribution of Capacity
Margins Digital Program (DDCM). The planning criterion, speci-
fied by the CAPCO Memorandum of Understanding.(l) was that
"sufficient capacity shall be provided so that the dependence
on generation reserves outside the CAPCO Group shall not,
unless unanimously otherwise agreed, exceed one day per calendar
year. Such determination shall be made utilizing the Daily
Distribution of Capacity Margins Digital Program." The techni-
gque is described in the Memorandum of Understanding(l) and

in a report by Firestone, Monteith, and Masters.(s)

The process of planning generating capacity starts with the
development of the overall load projection of CAPCO. Forecasts
of load are made by the individual entities and combined to
form a CAPCO total. Schedules for initial operation of pre-
viously committed generating capacity additions are reviewed.
The maintenance requirements for all existing and planned
capacity are also confirmed. Forced outage rates are reviewed
and revised, if necessary, based on accumulated CAPCO and
industry experience. Ratings of existing generating facilities
are confirmed by test.

Utilizing all of this data and the DDCM Program, the ability

of the existing and committed generating capacity to reliably
supply future loads for each of the next 10 years or more
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is tested and compared with the CAPCO planning criterion.
Such testing may reveal that changes in forecast loads or
other parameters, or delays in the startup of capacity addi-
tions, result in capacity deficiencies during periods for
which longer-range commitments have already been made or the
need for additional generating-capacity commitments at the
end of the current program. The testing must be carried out
for 10 years or more to be compatible with the projected lead
time for installing new generating capacity.

The most recent evaluation of the CAPCO generating-capacity
program (May 1980), based on the availability of new units
(Table 1.1-8) together with updated load forecasts and other
pertinent information, resulted in the projections of dependence
on supplemental capacity resources shown (Table 1.1-11).

All values indicated for the additional firm capacity required
to meet the CAPCO criterion are the amounts of firm capacity
required throughout the entire year in question, not just

on the peak day. The deficiencies in capacity indicated are
predicated on the assumption that PNPP Unit 1, Beaver Valley
Unit 2, and PNPP Unit 2 will be available for commercial opera-
tion on schedule, as shown in Table 1.1-8.

The main difference between the CAPCO DDCM Program and the
widely used Loss of Load Probability (LOLP) Programs is in

the form of the result. Rather than simply identifying the
expected frequency of dependence on supplemental resources,

as in LOLP, the CAPCO method calculates the expected frequency
of possible dependence on different amounts of supplemental
resources. Table 1.1-12 shows the calculated expected frequency
of dependence on supplemental resources for CAPCO in 1984.
These results are predicated on the assumption that Pl PP Unit
1, Beaver Valley Unit 2, and PNPP Unit 2 will be in commercial
operation as scheduled. Negative capacity margins would occur
when all planned resources, taking into account maintenance,
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condition and seasonal derating, forced outage, and partial
outage, fail to meet firm load requirements.

The negative capacity event for CAPCO would be compensated
through emergency support from outside systems, reduced voltage,
dropped firm load, or other measures. The extent to which

the expected capacity deficiencies can be alleviated by emer-
gency support from systems outside CAPCO will depend on the
reserve level and the availability of generating capacity

in the neighboring systems. The CAPCO companies have nine
345-kilovolt interconnections with four neighboring systems,

and these interconnections serve many functions other than
emergency support. However, the ability of the interconnections
to transmit emergency support is of less concern than the
ability of the generating capacity in neighboring systems

to supply it.

The sophisticated analytical methods for generation planning

by probability techniques require criteria that apparently

are difficult for many observers to comprehend. The older
techniques employing subjective criteria, such as percent
reserve, are still used, however, to intuitively test the
reasonableness of results obtained by the probabilistic analy-
sis. In this chapter the CAPCO capacity situation will be
presented in several tables in terms of megawatt and percent
reserve over the annual peak load. These tables will be discus-
sed in Section 1.1.3.

A bas.c weakness of the percent-reserve technique is that

there is no conversion factor between percent reserve and

a probabilistic statement of reliability, such as dependence

on supplemental capacity resources, because the percent reserve
technique does not take intc consideration such important
parameters as:

1.1-8



a. Characteristics of system load, since the load for
only one hour in the year is used to compute percent
reserve.

b. The range of capabilities of generating units that
make up the system.

€. Scheduling of planned maintenance.

d. Expected forced-outage performance of individual
generating units.

e. Partial outages and occasional derating of generating
units.

1.1.3 CAPCO CONSTRUCTION SCHEDULE

When the ER/CP for the PNPP was prepared in 1973, the scheduled
service dates for PNPP Units 1 and 2 were April 1, 1979, and
April 1, 1980, respectively, and Beaver Valley Unit 2 was
scheduled for March 1, 1978. 1In July 1973, commitments were
made for five more generating units, with service dates as

follows:
Bruce Mansfield 3 April 1978
Davis-Besse 2 June 1981
Erie Nuclear 1 January 1982
Davis-Besse 3 January 1983
Erie Nuclear 2 December 1983

In the period starting in late 1974, there have been several
reviews and revisions of the CAPCO construction schedule.
These reviews have resulted in the current schedule shown

in Table 1.1-8.

The new target dates reflect a more realistic time frame for

the construction and licensing of nuclear plants. The last

four committed units (identified in Table 1.1-8) were terminated
after an appraisal of political and regulatory uncertainties,
which have intensified after the accident at Three Mile Island.
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Generating units that were committed for service earlier in
the program and are now in service also experienced delays
in service dates, principally because of delays in licensing
and construction which were beyond the control of the construct-
ing CAPCO party. As a matter of interest, the experience
to date has been as follows:
Service Date

Unit Original Plan Actual
Sammis 7 September 1971 September 1971
Eastlake 5 August 1972 September 1972
Beaver Valley 1 October 1973 April 1977
Davis-Besse 1 December 1974 December 1977
Bruce Mansfield 1 April 1975 June 1976
Bruce Mansfield 2 April 1976 October 1977

The CAPCO companies are mindful of their responsibilities

for the penalties and burdens that might be suffered by custo-
mers, shareholders, and the public at large in the CAPCO area
if a future shortage of generating capacity results from changes
made in plant construction schedules at present. The owners
are faced with great problems in financing the plant construc-
tion program in the face of ever-increasing costs of plants
and costs of money. The financing problems are exacerbated

by the heavy burden of financing the extensive programs for
the control of air and water pollution that are required by
regulation.

There is also uncertainty as to the future electric energy
requirements in the CAPCO service area. After a long period
of stable load growth, since 1973 the outlook for the future
has been faced with varying degrees of optimism and pessimism.
Since the ER/CP was prepared in 1973, the annual summer peak
loads (excluding interruptible load) forecasted by and for
CAPCO have changed as follows:
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Current

PNPP ER/CP Forecast Change
Year (1973) (1980) (Mwe)
1980 15,607 11,327 -4,280
1981 16,524 11,877 -4,647
1982 17,493 12,334 -5,159
1983 18,529 12,768 -5,761

Problems in trying to match the plant construction schedule

to changing load forecasts arise from the long lead time re-
quired for new generating capacity to be installed. The current
schedule, through 1988, is deficient in meeting the CAPCO
criterion in all years (Table 1.1-11).

The dependence on supplemental capacity resources has the
potential of being greater than shown in Table 1.1-11 because
of the uncertainties posed by the following factors:

a. Unexpected construction delays.

b. Economic recovery at a faster rate than that reflected
in the current load forecast.

c. Conversion from gas or oil to electric energy at a
greater rate than expected.

d. Possible increase in preventive maintenance as part
of a program for improving the availability of gene-
rating equipment.

e. Possible reductions in generating plant capability
due to environmental compliance measures.

f. The ability of customers to increase their electri-

cal load in a shorter period than the lead time re-
guired to install new generating capacity.
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Disruptions in fossil-fuel supply due to such factors
as strikes and prolonged severe-weather conditions.

Interruption of nuclear plant construction or opera-
tion by edict because of a perceived generic problem.
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TABLE 1.1-1

SALES TO ULTIMATE CUSTOMERS FOR 1979

t of Total Sales
to Ultimate Customers

Cleveland Electric

Illuminating Company (CEI) 30.1
Dugquesne Light Company (DL) 22.6
Ohio Edison and Pennsylvania

Power Company (OE) 35.4
Toledo Edison Company (TE) 11.9
Total CAPCO Pool 100.0
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TABLE 1.1-2

DISTRIBUTION OF ELECTRIC ENERGY SALES TO
ULTIMATE CUSTOMERS BY CLASS OF SERVICE FOR 1979

cer(@) pr() oglc) re(d capcole) yu,s, (f)
Residential 24.0 22.2 33.2 27.0 26.5 34.5
Commercial and Industrial
Commercial (or Small) 22.3 28.5 a3:1 17.6 23.0 23.3
Industrial (or Large) 51.1 48.1 43.9 49.8 48.5 38.5
Street and Highway Lighting 0.8 0.8 0.8 0.8 0.8 0.8
Other 1.8 0.4 0 4.8 1:3 2.9
Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

(a)cleveland Electric Illuminating Company.

b)puquesne Light Company.

(€)rotal Ohio BEdison Company and Pennsylvania Power Company.
(d)poledo Edison Company .

() percentages computed from totals by classes for the CAPCO Companies.
JIncludes sales of the total electric utility industry (Reference 2).
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ANNUAL PEAK ELECTRICAL DEMAND FOR 1963 TO 1990 (3)

Histori

TASLE 1.1-3

(Megawatts)

cal Data 1963-1979

forecast 1380-1990

Year CEI DL OE TE capco (b)
1963 1,609 1,306 2,058 568 5,497
1964 1,717 1,379 2,202 593 5,838
1965 1,883 1,443 2,305 653 6,153
1966 1,947 1,514 2,531 716 6,683
1967 2,086 1,563 2,612 763 6,876
1968 2,266 1,691 2,793 860 7,530
1969 2,411 1,781 3,002 897 7,876
1970 2,517 1,863 3,079 939 8,293
1971 2,750 2,015 3,328 1,054 9,139
1972 2,822 2,075 3,554 1,096 9,534
1973 3,119 2,296 3,796 1,246 10,432
1974 2,934 2,158 3,648 1,249 10,014
1975 2,937 2,230 3,623 1,256 9,906
1976 3,065 2,260 3,757 1,340 10,345
1977 3,350 2,371 4,088 1,393 11,164
1978 3,249 2,374 3,987 1,386 10,897
1979 3,097 2,296 4,020 1,395 10,435
1980 3,450 2,395 4,135 1,352 11,327
1981 3,600 2,485 4,300 1,497 11,877
1982 3,750 2,525 4,465 1,599 12,334
1983 3,850 2,610 4,650 1,663 12,768
1984 4,000 2,705 4,815 1,720 13,235
1985 4,100 2,780 4,985 1,783 13,643
1986 4,250 2,845 5,155 1,843 14,088
1987 4,350 2,940 5,315 1,905 14,505
1588 4,500 3,020 5,480 1,971 14,966
1989 4,600 3,085 5,640 2,037 15,357
1990 4,750 3,170 5,810 2,103 15,828

(a)pemand figures exclude interruptible loads; this is the basis
of loads in generation planning.
(b) The CAPCO peak may not equal the sum of the individual company

peaks because they may not all occur at thr ~a#%» hour.
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TABLE 1.1-4

NET ENERGY SUPPLIED TO SERVICE AREA

FOR 1963 TO 1990 (2a)
(1000 Megawatt Hours)

Historical Data 1963-1979
Forecast 1980-1990

Year CEI DL OE TE capco (b)
1963 9,376 7,603 11,922 3,287 32,188
1964 10,000 8,411 12,952 3,479 34,842
1965 10,946 8,704 13,922 3,763 37,335
1966 11,858 9,263 14,803 4,203 40,127
1967 12,071 9,264 15,293 4,444 41,072
1968 13,296 10,007 16,687 4,955 44,945
1969 14,309 10,802 17,882 5,408 48,401
1970 14,799 11,041 18,515 5,515 49,870
1971 15,115 11,372 19,522 5,982 51,991
1972 16,102 12,281 21,180 6,585 56,148
1973 18,176 13,315 22,101 7,028 60,620
1974 17,818 13,365 21,942 6,967 60,092
1975 17,271 12,929 21,217 7,105 58,522
1976 18,331 13,228 22,524 7,805 61,888
1977 19,098 13,673 23,539 8,077 64,387
1978 19,255 13,341 23,469 8,144 64,208
1979 19,645 14,010 24,215 8,157 66,027
1980 19,643 14,300 25,529 8,352 67,823
1981 20,069 14,750 26,368 8,966 70,153
1982 21,134 15,070 27,262 9,346 72,811
1983 21,688 15,550 28,182 9,793 75,214
1984 22,277 16,130 29,102 10,189 77,698
1985 22,863 16,570 30,024 10,575 80,032
1986 23,492 17,010 30,960 10,882 82,343
1987 24,111 17,530 31,863 11,220 84,724
1988 24,775 18,030 32,811 11,654 87,269
1989 24,431 18,490 33,774 12,142 89,837
1990 26.106 18,970 34,744 12,641 92,461

(a) tncludes interruptible losd.
(b) combined CAPCO figures may differ due to rounding.
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TABLE 1.1-5

LOAD FACTORS FOR 1963 TO 1979 (a)

Peak Day Load Factor (%)

Annual Load Factor (%)

Year CEl DL OE TE CAPOD  CEI ~ DL OE TE CAPCO
1963 72.6 83.6 81.8 €2.3 82.1 62.7 66.5 66.1 66.1 66.1
1964 74.2 79.5 80.9 75%.0 80.9 64.7 69.4 67.0 66.8 67.7
1965 78.7 8l.1 80.5 78.9 79.7 66.3 68.9 69.0 65.8 68.8
1966 77.9 79.3 82.2 81.0 82.4 68.2 69.8 66.8 67.0 68.2
1967 83.0 8l1.9 8l.4 81.0 81.0 64.5 67.7 66.8 66.5 67.8
1968 81.7 83.5 80.4 84.3 83.4 66.2 67.4 68.0 65.6 67.9
1969 82.9 84.6 82.4 82.9 83.7 66.5 69.2 68.0 68.8 69.7
1970 82.3 82.9 80.4 84.8 82.4 66.3 67.7 68.6 67.1 68.4
1971 80.9 81.7 81.8 83.7 8l1.8 61.8 64.4 67.0 64.8 64.6
1972 83.5 83.3 84.2 83.4 83.9 65.0 67.4 67.8 68.4 67.0
1973 81.3 86.5 84.7 82.7 82.7 64.0 66.2 66.5 64.4 65.5
1974 8l.4 82.0 81.9 83.9 82.8 66.0 7C.7 68.7 63.7 67.7
1975 79.8 79.7 84.3 82.1 80.8 65.2 66.2 66.9 64.6 €7.0
1976 83.9 84.1 84.0 86.4 83.7 66.5 66.6 68.2 68.4 67.6
1977 82.3 81.7 84.5 85.8 85.5 64.5 65.8 65.7 66.2 65.8
1978 83.3 81.5 82.9 82.7 83.4 66.1 64.2 66.9 67.1 66.7
1979 83.0 81.9 87.1 88.3 87.9 69.4 69.6 68.5 66.8 73.1

(a) Includes interruptible load.



6T-1"1

TABLE 1.1-6

ANNUAL CAPCO LOAD DURATION DATA FOR 1972 TO 1979 (INCLUDING INTERRUPTIBLE)
(Load Duration in Hours)

Percent of
Peak Load 1972 1973 1974 1975 1976 1977 197¢ 1979
100 1 1 1 | 1 1 1 !
99.5 1 2 2 1 2 2 1
99 2 4 2 3 2 2 2 B
98.5 3 8 3 6 3 S 4 8
98 5 12 4 8 5 6 8 14
375 7 16 4 13 6 8 10 27
97 9 20 7 18 7 13 14 40
96.5 13 25 9 25 14 21 17 54
96 14 29 11 30 17 25 20 72
25.5 19 37 14 37 23 30 21 93
95 23 44 18 45 25 37 30 126
94.5 30 49 27 53 32 41 35 159
94 35 56 43 61 41 46 45 203
93.5 43 65 47 67 49 3 | 56 229
93 53 71 57 77 61 56 65 264
92.5 67 74 67 83 79 67 78 315
92 89 80 76 94 93 71 93 381
91.5 103 93 92 111 112 79 108 429
91 123 98 107 135 146 89 122 491
90.5 150 105 123 165 179 105 143 558
90 179 111 135 189 207 115 159 623
89 248 130 183 261 290 145 212 791
88 334 154 259 357 404 188 295 953
87 439 197 351 484 549 250 384 1,115
86 581 244 479 655 717 333 496 1,316
85 735 309 677 891 907 420 642 1,486
84 949 393 907 1,107 1,101 521 809 1,708
83 1,189 515 1,209 1,362 1,332 641 962 1,950
82 1,493 684 1,585 1,631 1,598 809 1,099 2,228
81 1,848 893 1,975 1,924 1,920 1,012 1,285 2,521
80 2,183 1,181 r % g & 2,235 2:2455 1,233 1,475 2,802
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ANNUAL CAPCO LOAD DURATION DATA FOR 1972 TO 1979

TABLE 1.1-6 (Continued)

(Load Duration in Hours)

(INCLUDING INTERRUPTIBLE)

Percent of
Peak Load 1972 1973 1974 1975 1976 1977 1978 1979
79 2,488 1,544 2,575 2,518 2,527 1,509 1,695 3,065
78 2,766 1,896 2,825 2775 2,711 1,792 1,941 3,265
77 2,980 2,340 3,050 2,967 3,018 2,125 2,191 3,464
76 3,178 2,697 3,260 3,153 3,207 2,465 2,456 3,672
75 3,362 2,982 3,444 3,307 3,365 2,747 2,746 3,824
74 3,531 3,218 3,608 3,453 3,526 2,997 3,028 3,965
73 3,651 3,391 3,725 3,560 3,652 3,242 3,265 4,120
72 3,773 3,558 3,842 3,694 3,800 3,439 3,480 4,267
71 3,904 3,704 3,947 3,817 3,941 3,619 3,681 4,422
70 4,010 3,842 4,028 3,938 4,044 3,789 3,864 4,565
69 4,108 3,984 4,138 4,042 4,167 3,920 4,024 4,708
68 4,202 4,113 4,281 4,136 4,280 4,072 4,192 4,873
67 4,311 4,243 4,399 4,249 4,390 4,226 4,343 5,035
66 4,424 4,374 4,562 4,379 4,534 4,355 4,470 5,215
65 4,553 4,506 4,765 4,505 4,695 4,497 4,638 5,405
64 4,713 4,682 4,929 4,670 4,846 4,634 4,783 5,604
63 4,871 4,858 5,113 4,828 5,003 4,794 4,957 5,834
62 5,034 5,046 5,295 5,010 5,188 4,981 5,185 6,057
61 5,209 5,210 5,489 5.211 5,407 5,188 5,430 6,272
60 5,406 5,383 5,718 5,411 5,626 5,413 5,655 6,518
59 5,591 5,569 5,984 5,641 5,870 5,649 5,897 6,755
58 5,788 5,79 6,210 5,887 6,122 5,882 6,148 6,975
57 6,045 6,077 6,497 6,166 6,398 6,118 6,384 7,203
56 6,265 6,283 6,791 6,407 6,634 6,388 6,647 7,427
55 6,526 6,547 7,062 6,649 6,906 6,649 6,887 7,663
54 6,776 6,831 7,367 6,929 7,162 6,886 7,154 7,861
53 7,029 7:153 7,588 7,191 7,410 7,155 7,421 8,038
52 7.302 7,417 7,807 7.431 7,649 7,418 7,673 8,197
51 7,551 7,690 7,970 7,646 7,816 7,676 7,883 8,300
50 7,757 7,869 8,096 7,832 7,981 7,877 8,037 8,388
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TABLE 1.1-6 (Continued)

ANNUAL CAPCO LOAD DURATION DATA FOR 1972 TO 1979 (INCLUDING INTERRUPTIBLE)
(Load Duration in Hours)

Percent of

Peak Load 1972 1973 1974 1975 1976 1977 1978 1979
49 7,938 8,062 8,221 8,015 8,118 8,047 8,173 8,468
48 8,081 8,194 8,322 8,140 8,268 8,191 8,313 8,511
47 8,22¢ 8,311 8,431 8,281 8,372 8,299 8,396 8,563
46 8,327 8,413 8,498 8,378 8,451 8,405 8,473 8,610
45 8,413 8,498 8,560 8,459 8,517 8,486 8,535 8,664
44 8,477 8,565 8,615 8,528 8,568 8,529 8,592 8,711
43 8,548 8,621 8,672 8,580 8,634 8,575 8,652 8,742
42 8,606 8,687 8,708 8,629 8,686 8,620 8,697 8,754
41 8,659 8,724 8,746 8,685 8,729 8,673 8,737 8,759
40 8,708 8,745 8,754 8,721 8,761 8,723 8,753 8,760
39 8,748 8,756 8,760 8,742 8,777 8,753 8,760 8,760
38 8,770 8,759 8,760 8,754 8,784 8,759 8,760 8,760
37 8,780 8,760 8,760 8,759 8,784 8,759 8,760 8,760
36 8,784 8,760 8,760 8,760 8,784 8,760 8,760 8,760
35 8,784 8,760 8,760 8,760 8,784 8,760 8,760 8,760
34 8,784 8,760 8,760 8,760 8,784 8,760 8,760 8,760
33 8,784 8,760 8,760 8,760 8,784 8,760 8,760 8,760
32 8,784 8,760 8,760 8,760 8,784 8,760 8,760 8,760
31 8,784 8,760 8,760 8,760 8,784 8,760 8,760 8,760
30 8,784 8,760 8,760 8,760 8,784 8,760 8,760 8,760
Date of Peak July 21 Sept 4 July 9 June 23 June 15 July 20 July 21 Jan. 3
(Fri.) (Tues.) (Tues.) (Mon.) (Tues.) (Wed.) (Fri.) (Wed.)

Hour of Peak 13 14 13 13 13 13 13 19

Mwe 9,534 10,565 10,160 10,021 10,470 11,210 11,035 10,672
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TABLE 1.1-7

PROJECTED GENERATING CAPACITY RESOURCES AT TIME OF ANNUAL COMBINED
ANNUAL PEAK BY YEAR (1985 TO 1988)

a. 1984
0il Peaking Pump

Net Demonstrated Capacity (MWe) Total Coal Nuclear Conversion Mid-Ranqe(c’ Storage
CEI 3,488 2,412 - 637 74 365
DL 1,994 1,688 - - 306 -
OE 3,662 3,298 - - 364 -
TE 1,014 892 -- 45 77 -
CAPCO Units(a) 6,547 3,590 2,957 -- - -
Total Net Demonstrated

Capability (MWe) 16,705 11,880 2,957 682 821 365
Seasonal Derating (MWe) 339
Net Seasonal Capability

at Peak (MWe) 16,366
Purchase at Peak (MWe' (b) 57
Total Capacity Resources

at Peak (MWe) 16,423

(a) pNpp Unit 1 scheduled to go in service May 1, 1984, prior to the annual peak.

(b) Includes entitlement of OVEC owners.
(€)combustion turbines, diesels, and combined-cycle plants.
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TABLE 1.1-7 (Continued)

PROJECTED GENERATING CAPACITY RESOURCES AT TIME OF ANNUAL CO4BINED
ANNUAL PEAK BY YEAR (1984 TC 1988)

b. 1985
0il Peaking Pump

Net Demonstrated Capacity (MWe) Total Coal Nuclear Conversion Mid-Range(€) Storage
CEI 3,488 2,412 -— 637 74 365
DL 1,994 1,688 —— - 306 -
OE 3,662 3,298 — -— 364 -
TE 1,014 892 -- 45 77 -
CAPCO Units(a) 6,547 3,590 2,957 - - -
Total Net Demonstrated

Capability (Mie) 16,705 11,880 2,957 682 821 365
Seasonal Derating (MWe) 339
i'et Seasonal Capability

at Peak (MwWe) 16,366
Purchase at Peak (Mwe) (D) 57

Total Capacity Resources
at Peak (MWe) 16,423

(a) Includes PNPP Unit 1.
(b) Includes entitlement of OVEC owners.
(€)combustior. turbines, diesels, and combined-cycle plants.
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TABLE 1.1-7 (Continued)

PROJECTED GENERATING CAPACITY RESOURCES AT TIME OF ANNUAL COMBINED
ANNUAL PEAK BY YEAR (1984 TO 1988)

c. 1986
0il Peaking Pump

Net Demonstrated Capacity (MWe) Total Coal Nuclear Conversion Mid-Range(c’ Storage
CEI 3,488 2,412 - 637 74 365
DL 1,994 1,688 - - 306 -
OE 3,662 3,298 - - 364 -
TE 1,014 892 - 45 77 -
CAPCO Units(a) 7,380 3,590 3,790 -- -- --
Total Net Demonstrated

Capability (MWe) 17,538 11,880 3,790 682 821 365
Seasonal Derating (MWe) 352
Net Seasonal Capability

at Peak (MWe) 17,186
Purchase at Peak (MWwe) (D) 57
Total Capacity Resources

at Peak (MWe) 17,243

(a) 1ncludes PNPP Unit 1.

(b) Includes entitlement of OVEC owners.
(€)Ccambustion turbines, diesels, and cambined-cycle plants.
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TABLE 1.1-7 (Continued)

PROJECTED GENERATING CAPACITY RESOURCES AT TIME OF ANNUAL COMBINED
ANNUAL PEAK BY YEAR (1984 TO 1988)

d. 1987
0il Peaking Pump

Net Demonstrated Capacity (MWe) Total Coal Nuclear Conversion Mid-Range () Storage
CEI 3,488 2,412 - 637 74 365
DL 1,994 1,688 - - 306 -
OE 3,662 3,298 - -- 364 -
TE 1,014 892 - 45 77 -
CAPCO Units(a) 7,380 3,590 3,790 -- -- -
Total Net Demonstrated

Capability (MWe) 17,538 11,880 3,790 682 821 365
Seasonal Derating (MWe) 352
Net Seasonal Capability

at Peak (MWe) 17,186
Purchase at Peak (MWe) (P) 57
Total Capacity Resources

at Peak (MWe) 17,243

(a) Includes PNPP Unit 1.

(b) I1ncludes entitlement of OVEC owners.

(€)cambustion turbines, diesels, and combined-cycle plants.
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PROJECTED GENERATING CAPACITY RESOURCES AT TIME OF ANNUAL COMBINED
ANNUAL PEAK BY YEAR (1984 TO 1988)

e. 1988

0il Peaking Pump
Net Demonstrated Capacity (MWe) Total Coal Nuclear Conversion Mid-Range(€) Storage

CEI 3,488 2,412 - 637 74 365
DL 1,994 1,688 - - 306 -
OE 3,662 3,298 - -~ 364 -—
TE 1,014 892 - 45 77 -—
CAPCO Units(a) 8,614 3,590 5,024 - - -

Total Net Demonstrated
Capability (MWe) 18,772 11,880 5,024 682 821 365

Seasonal Derating (MWe) 377

9Zz-1°1

Net Seasonal Capability
at Peak (MWe) 18,395

Purchase at Peak (MWe) (b) 57

Total Capacity Resources
at Peak (MWe) 18,452

(a) 1ncludes PNPP Units 1 and 2 (in service May 1, 1984 and May 1, 1988, respectively).
(b) 1ncludes entitlement of OVEC owners.
(€)cambust ion turbines, diesels, and cambined-cycle plants.



=TT

TABLE 1.1-8

JOINTLY COMMITTED CAPCO GENERATING CAPACITY ADDITIONS

Net Demonstrated

Element Capability - MWe Date of
of (Actual or Commercial Ownership - &

Capacity Type Expected) Operation CEI DL OE TE
Sammis 7 Coal 600 9/71(a) 0 31.2 68.8 0
Eastlake 5 Coal 650 9/72(2) 68.8 31.2 0 0
various Comb. Turbines (P) 70 1973 (a) 100.0 0 0 0
Various Comb. Turbines (P) 75 1972 (a) 0 100.0 0 0
Various Caomb. Turbines and 158 1972-73(a) 0 0 100.0 0

Diesels (b)
Brunot Island Combined Cycle (P) 333 1973-74 (2) 0 106.0 0 0
West Lorain Combined Cycle (P) 200 1973-75(a) 0 0 100.0 0
Beaver Valley 1 Nuclear 862 (S) 4/77(a) 0 47.5 52.5 0
Davis-Besse 1 Nuclear g9o (4) 12/77(a) 51.38 0 0 48.62
B. Mansfield 1 Coal 780 6/76 () 6.5 29.3 64.2 0
B. Mansiield 2 Coal 780 10/77(a) 28.6 8.0 46.1 17.3
B. Mansfield 3 Coal 780 10/80 24.47 13.74 41.88 19.91
PNPP 1 Nuclear 1205 5/84 31.11 13.74 35.24 19.91
Beaver Valley 2 Nuclear 862 (e) 5/86 24.47 13.74 41.88 19.91
PNPP 2 Nuclear 1205 5/88 31.11 13.74 35.24 19.91
Davis-Besse 2 Nuclear 906 Terminated 24 .47 13.74 41.88 19.91
Erie 1 Nuclear 1260 Terminated 24.47 13.74 41.88 19.91
Davis~-Besse 3 Nuclear 906 Terminated 24.47 13.74 41.88 19.91
Erie 2 Nuclear 1260 Terminated 24 .47 13.74 41.88 19.91

(a) 1n service as of 12/31/78.
(b) combustion turbines, diesels, and combined-cycle plants were committed by joint decision of the CAPCO

members, but ownership of the individual units is not shared, and is included as individual Company
capacity in other tables in this report.

(€)Beaver Valley 1 initial rating at 4/77 service date was 200 MWe; expected to be increased in steps to

862 MWe by 9/81.

(d)pavis-Besse 1 initial rating at 12/77 service was 362 MWe; increased in steps.
(e)peaver Valley 2 initial rating at 5/86 service date expected to be 833 MWe; increased to 862 MWe in 3/88.



TABLE 1.1-9

INDIVIDUAL CAPCO COMPANY CAPACITY ADDED OR UP-RATED (1973 to 1988)

INTO CAPACTTY MODELS FOR GENERATION PLANNING

Company Date Plant and Unit No. Type MWe Increased
TE 12/74(a) Front Street 0il 20
OE 5/75 (b) East “ales‘ine 3 Coal 5
OE 5/75 (b) East Palest.ne 5  Coal 7
DL 2/77(€) Shippingport Nuclear 60
TE 4/77(b) Bryan 1 Comb. Turbine 18
TE 4/77(b) Bryan 6 Comb. Turbine 5
oL 3/80 Elrama 1 Coal 1
DL 3/80 Phillips C.H. Coal 11
DL 3/80 Shippingport Nuclear 2
CEI 1/81 Avon Lake 6 Coal 25
CEl 1/81 Eastlake 2 Coal 8
CEI 1/81 Eastlake 3 Coal 12
CEI 1/81 Eastlake 4 Coal 4
DL 1/82 Cheswick Coal 10

(a) 1ndustrial Power Plant acquired Dece ber 31, 1974.
the source of 4 MWe "industrial™ shown in the PNPP ER/CP.

(b)Municipal Power Plants acquired.
(C)Shippingport was temporarily decommissioned in 1974 to install a new
reactor core and returned to service in 1977 at 60-MWe rating.
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TABLE 1.1-10

INDIVIDUAL CAPCO COMPANY CAPACITY DELETED OR RERATED (1973 to 1988)
F?M CAPACITY MODELS FOR GENERATION PLANNING

Da =

Company Plant and Unit No. MWe Reduced

OE 11/73 Hiram (P)

TE 12/74 Industrial (3) 4
DL 1/75 Shippingport (€) %0
CEI 1/80 Ashtabula B 45
CEI 1/80 Avon Lake B 16
CEI 1/80 Avon Lake 6 25
CEI 1/80 Eastlake 2 8
CEI1 1/80 Eastlake 3 12
CEI 1/80 Eastlake 4 4
CEI 1/80 Lake Shore 14 4
TE 1/80 Front Street 1 10
TE 1/80 Front Street 2 10
OE 2/80 East Palestine 3 5
OE 3/80 East Palestine 4 7
OE 3/80 Mad River 1 Boiler 11
OE 3/80 Mad River 2 Boiler 11
OE 3/80 Norwalk 4 Boiler 9
OE 3/80 Norwalk S 16
OE 3/80 Norwalk D i
DL 3/80 Cheswick 15
DL 3/80 Elrama 2 5
DL 3/80 Elrama 3 2
DL 3/80 Elrama 4 1
DL 3/80 Phillips 4 T-G 63
DL 3/80 Brunot Island 1A 3
DL 3/80 Brunot Island 1B 3
DL 3/80 drunot Island 1C 3
DL 3/80 Brunot Island 2A 31
DL 3/80 Brunot Island 2B 31
DL 3/80 Brunot Isiand 3 31
OE 3/80 Burger 5 Boiler 1
OE 3/80 Burger 6 Boiler 2
UE 3/80 Burger 4T-G 5
OE 3/80 Burger 5T-G 5
OE 3/80 Edgewater 11 Boiler 2
OE 3/80 Edgewater 12 Boiler 2
OE 3/80 New Castle 1 3
(@) rndustrial Power Plant acquired vecember 31, 1974. This piant

was the source of 4 MWe "industrial™ shown in the PNPP ER/CP.
(B)Municipal Power Plants acquired.
(C)Shippinqport was temporarily decommissioned in 1974 to install
a new reactor core and returned to service in 1977 at 60-MwWe

rating.
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TABLE 1.1-10 (Continued)

INDIVIDUAL CAPCO COMPANY CAPACITY DELETED OR RERATED (1973 to 1988)
FROM CAPACITY MODELS FCR GENERATION PLANNING

Company Date Plant and Unit No. MWe Reduced
OE 3/80 New Castle 2 2
OE 3/80 New Castle 3 1
OE 3/80 New Castle 4 2
OE 3/80 Sammis 1 8
OE 3/80 Sammis 2 8
OE 3/80 Sammis 3 13
NE 3/80 Sammis 4 13
OE 3/80 Sammis 5 30
OE 3/80 Sammis 6 50
OE 3/80 Niles A-CT 5
OE 3/80 Mad River A-CT 5
OE 3/80 Mad River B-CT 5
OE 3/80 Edgewater A-CT 4
OE 3/80 Edgewater B-CT 4
OE 3/80 West Lorain 1 15
OE 3/80 West Lorain 2 20
TE 3/80 Acme 2 1
TE 3/80 Acme 6 7
TE 3/80 Acme 5 & T 5
TE 3/80 Acme Low Pressure 3
TE 3/80 Bay Shore 4 5
TE 3/80 Richland 3
TE 3/80 Bay Shore CT 2
TE 3/80 Stryker CT 2
TE 4/80 Bryan 1 15
TE 4/80 Bryan 6 5
DL 6/82 Shippingport 62

(8) 1ndustrial Power Plant acquired December 31, 1974. This plant
was the source of 4 MWe "industrial™ shown in the PNPP ER/CP.

(P)Municipal Power Plants acquired.

(C)Shippingport was temporarily decommissioned in 1974 to install
a new reactor core and returned to service in 1977 at 60-MWe
rating.
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TABLE 1.1-11

PROJECTION OF CAPCO DEPENDENCE ON SUPTLEMENTAL
CAPACITY RESOURCES WITH PNPP ON S HEDULE

Dependence on Additional
Supplemental Firm Capacity
Capacity Required to Meet
Resources CAPCO Criterion
Years (Days/Year) (MWe)
1984 12.7 1150
1985 22.8 1505
1986 14.3 1280
1987 21.7 1545
1988 17.3 1500
1989 21.4 1660
1990 30.3 1925
1991 58.0 2450
1992 83.4 2805
1.1-31



TABLE 1.1-12

EXPECTED DEPENDENCE ON SUPPLEMENTAL CAPACITY RESOURCES

IN 1984 WITH PNPP ON SCHEDULE

Calculated Expected

Calculated Expected

Frequency Frequency
Capacity Margins (MwWe) (Weekdays/Year) (¢ of Weekdays)
All Positive Capacity Margins 247.306 95.1177
Negative Capacity Margins:
-1 to -200 3.998 1.5377
-201 to -400 3.036 1.1677
-401 to -600 1.936 0.7446
-601 to -800 1.407 0.54.2
-801 to -1,000 0.847 0.3258
-1,001 to ~-1,200 0.596 0.2292
-1,201 to -1,400 0.339 0.1304
-1,401 to -1,600 0.231 0.0888
-1,601 to -1,800 0.124 0.0476
-1,801 to =-2,000 0.082 0.0315
-2,001 to =-2,200 0.042 0.0162
-2,201 to =-2,400 0.027 0.0104
~2,401 to =-2,600 0.013 0.0050
-2,601 to -2,800 0.008 0.0031
-2,801 to -3,000 0.004 0.0015
-3,001 to =-3,200 0.002 0.0008
-3,201 to =-3,400 0.001 0.0004
-3,401 to -3,600 0.001 0.0004
-3,601 to =3,800 0.000 0.0000
-3,801 to =-4,000 0.000 0.0000
Total 260.000 100.0000
Total of Negative Capacity
Margin Peak Periods 12.694 4.8823
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1.2 OTHER OBJECTIVES

The generation of electrical energy at low cost remains the
prinary and only objective to be met by the PNPP,



1.3 CONSEQUENCES OF DELAY

1.3.1 SCOPE AND GENERAL CONSIDERATIONS

The effects of a 1-, 2-, and 3-year delay of PNPP Unit 1 were
studied. Projected commercial service dates for the PNPP
units in the delay cases were:

Base Case l-Year 2-Year 3-Year
Unit (No Delay) Delay _Delay Delay
1 5/1/84 5/1,/85 5/1/86 5/1/87
2 5/1/88 5/1/88 5/1/88 5/1/88

There would be no other changes in the availability of new
generating capacity because of the delay of the PNPP units.

It would not be possible to advance the construction of any
other units into the 1984 to 1988 period, and it seems extremely
unlikely that a long-term oil supply could be ensured for
capacity with a short lead time, such as combustion turbines.

Two aspects of the consequences of delay were studied:
a. Reliability of power supply.
b. Cost to customers expressed as differences in revenue
requirements compared to the base case with no delay.

1.3.2 EFFECT OF DELAY ON RELIABILITY OF FJOWER SUPPLY

1.3.2.1 Dependence on Supplemental Capacity Resources (DSCR)

The effect of a delay in the availability of the PNPP was
measured by means of the DDCM Program. Table 1.3-1 is a summary
tabulation presenting a comparison of the results of running

the DDCM Program with the only variation of the input data

being the timing of the PNPP units. (The DSCR information

in the columns labeled "no delay" is the same as that in Table
1.1-12 for 1984,) Starting with 1989, tre projected DSCR
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and megawatt deficiency figures should be essentially the
same for each case, except for minor variations arising from
the current plan to refuel the PNPP reactors on an l8-month
cycle.

Tables 1.3-2 and 1.3-3 illustrate the effect of the delay
of the PNPP on the distribution of daily capacity margins
in the period 1984 to 1988. After 1988, both units would
be in service in each of the delay cases studied.

1.3.2.2 Capacity Mix and Percent Reserve

The projected mix of generating capacity by types for the
years 1984 to 1991 is presented in Table 1.3-6 for the PNPP
on schedule and for PNPP Unit 1 delayed 1, 2, and 3 years.
Coal-fired plants will be the predominant type of capacity

in CAPCO in the period considered. Delay of the PNPP will
delay the shift of the mix from 11.26 percent nuclear in 1984
(with PNPP delayed) to 26.68 percent in 1988 with the PNPP
and Beaver Valley Unit 2 in service. 1In all of the three
cases, Beaver Valley Unit 2 is assumed to be in service as

of May 1, 1986.

In Table 1.3-6 the capacity mix is stated in terms of net
demonstrated capability (NDC), which is the winter rating

of generating equipment; the bottom-line capability has been
adjusted for seasonal derating in the month of the annual
peak. The annual peak is forecasted to occur in the summer.
Purchase is the projected entitlement of Ohio Valley Electric
Corporaticn (OVEC) surplus capacity to OVEC sponsors who are
mem’ 3 of CAPCO.

System demand and capability resource comparisons are shown
in Table 1.3-4. This table shows the historic system peak

demand and historic capability resources at the time of the
annual peak for the years 1968 to 1979 and projected values
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for 1980 to 1989 based on current scheduling of future gene-

rating capacity. Reserve margins are the differences between
capability resources and peak load expressed as a percentage

of peak load. The impact of PNPP delay is shown for delaying
Unit 1 for 1, 2, and 3 years.

Tables 1.3-5 and 1.3-6 expand the information in Table 1.3-4
for the years 1984 ton 1988, during which the reserve situation
would be affected by a 1-, 2-, and 3-year delay, respectively,
of PNPP Unit 1. The summer and winter reserves are compared
in these tables.

1.3.2.3 Effect of PNPP Delay on Reserves in the ECAR Region

All of the CAPCO utilities are members of the regional council
named East Central Area Reliability (ECAR). Figure 1.3-1
illustrates the geographical coverage of this council. ECAR,

an organization whose primary objective is reliability of

bulk power supply, consolidates regional information, prepares
various reports, and makes analyses designed to enhance coordi-
nation of bulk power supply. Part II of the 1970 National

Power Survey, published by the Federal Power Commission, discus-
ses the coordination of bulk power supply and includes a descrip-
tion of ECAR, along with its role in regional coordination.(l)

Since its inception, ECAR has functioned to compile and appraise,
on a regional basis, the bulk power system expansion plans

of its bulk power members. These members are the entities
responsible for ‘he gelection, construction, and operation

of specific facilities. While these reports provide a broad
overview of the area and demonstrate how specific facilities

fit into the total, they cannot and should not be used to
indicate whether or not a specific facility is required.

ECAR has not established a minimum reserve criterion for the
members or for the regional council overall. It has been
concluded that certain conditions relating to the timely instal-
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lation of new generating facilities and the operation of exist-
ing ones are presently beyond the control of the parties respon-
sible, thereby making compliance with an installed generating
reserve criterion moot at this time. This has been borne

out by events of recent years, when the financial plight of

the electric utility industry introduced a new compelling
restraint that caused many utilities to delay or cancel commit-
ted generating-capacity additions. However, future plans

for generating reserves are appraised annually, with periodic
updates between submittal of the annual report to advise of
significant changes in load and capacity projections. A prob-
ability-based technique is used to relate the magnitude and
characteristics of generating capacity and load and to present
the results of the analysis in terms of magnitude, fregquency,
and aggregate megawatt-days per year of dependence on supple-
mental capacity resources (DSCR).

There are two reports prepared annually by ECAR that are especially
relevant to this discussion. One is the Report to the U.S.

Department of Energy,(z) submitted as of April 1 of each year

(this formerly was the response to Federal Power Commission
Docket R-362, Order 383). The second is the Appraisal of
ECAR-Wide Installed Reserves, which is prepared annually by

the ECAR Generation Reserve Panel; the most recent edition
of this report covers the period 1979 to 1988.(3)

Tables 1.3-7 and 1.3-8 are derived from the exhibit titled
Estimated Resources, Demand and Margin for the 1 to 10 Year

Period - ECAR Region Summary, page 3-A-1 of the Department

of Energy report.(z) Tables were also prepared for a 1-,
2-, or 3-year delay of PNPP Unit 1. Reserve in percent of
peak load has been calculated and is shown as the last line
in each of the tables.

The Appraisal of ECAR-Wide Installed Reserves - 1979-1988(3)
reached several conclusions with regard to the ECAR load/capa-




city situation, from which portions relevant to this repo: t
are quoted below. It should be borne in mind that the ECAR
analysis reflected the service dates of PNPP as presently
scheduled:

The calculated "Dependence on Supplemental Capacity Resources"
(DSCR) in this appraisal is based on an average generating-
unit unavailability rate of 30 percent, which is better than
the ECAR unavailability rate of 32.0 percent experienced in
1978 and essentially the same as the 30.2 percent unavailability
rate experienced during the 24-month period ending November

30, 1978. The recent 24-month unavailability rate of 30,2
percent is 1.1 percentage points greater than the 29.1 percent
value -- applicable to the 24-month period ending May 31,

1978 -- reported in the 1978 appraisal and 2.7 percentage
points greater than the 27.5 percent experienced in the 24-
month period ending November 30, 1977. This reflects a worsen-
ing trend in availability performance, and it appears that

it will be some time before programs to improve generating
availability performance within ECAR will produce substantive
results,

The uncertainties associated with the load forecasts, coupled
with the increasing probabilities of generating unit delays,
increase the uncertainty associated with the reported reserves.
Increasing difficulties regarding site acquisition and the
likelihood of additional site-related and regulatory delays--
beyond that already reflected in the forecasted capability
additions--compound the concerns relative to planned generation
resources. In this reqard, it is important to note that about
one-third of the approximately 40,000 MW of the capacity addi-
tions projected for the reporting period is planned but not

yet under construction. Based on an unavailability rate of

30 percent and a one-year delay of the units that are planned
but not now under construction, the ECAR DSCR value will exceed
50 weekdays per year after 1985. With a two-year delay of
these same units, and a 30-percent unavailability rate, ECAR
will experience a DSCR performance level exceeding 100 days

per year from 1987 on. An indefinite extension of the current
nuclear licensing moratorium would have an even greater impact
on overall reliability. The criticality of the timely additions
of generating resources is clearly evident along with the
necessity for improved availability.

Based on an assessment of the foregoing conditions as documented
in this report, the following has been concluded:

(1) The overall reserve situation projected for the
ECAR region throughout the 1979-1988 period will
be at a level which is less than desired if generating
unit unavailability continues at the current level
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(2)

(3)

(4)

(5)

and the load and capacity conditions reported in
the 1979 ECAR response to DOE/ERA materialize.

Additional capacity of 9,000 MWe or more--i.e.,
above that already projected--would be required

by the early 1980's and thereafter to supply the
projected load requirements in a reiiable manner.
Conversely, the projected ECAR load exceeds that
which can be supported in a reliable manner during
each year of *he period. This analysis shows that
the projected oCAR annual peak load will exceed
the supportable annual peak load by approximately
8,000 MWe in 1983 and by approximately 10,000 Mwe
in 1988.

The calculated DSCR levels a:sociated with projected
generating capacity reserves are more sensitive

to capacity unavailability than to any other factor.
In 1983, for example, if the average generating

unit unavailability rate continues at the recent
rate of 30 percent, a capacity deficiency would

be expected to occur on 39 of the 252 weekdays during
the year. Should the average unavailability rate
worsen to 35 percent, capacity deficiencies could

be expected to occur, on the average, about three
out of five weekdays each week during the year.
However, should the average unavailability rate
improve to 25 percent, a DSCR value of about one

day per year could be expected.

The need for timely completion of scheduled generation
additions has been demonstrated by an assessment

of the effect of delays in generating unit additions.
This assessment shows that the reliability performance
of ECAR will deteriorate to more than 100 capacity
deficient days per year:

(a) by 1987 if the units which are not yet under
construction are delayed two years, and

(b) by 1982 if the present nuclear licensing morator-
ium is extended indefinitely.

The extent to which the expected capacity deficiencies--
i.e., the Dependence on Supplemental Capacity Resources--
can be alleviated by emergency capacity receipts

from neighboring reliability regions will depend

upon the reserve level and the generation availability
in each of the neighboring regions. Such considera-
tions will determine whether or not the neighboring
regions have capacity surpluses which are sufficient

in terms of both magnitude and availability to offset
the expected capacity deficiencies in ECAR. In

the event that the available capacity surpluses
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are insufficient to satisfy ECAR deficiencies, then
extraordinary operating procedures, including firm
load curtailment, will be necessary within ECAR.

If the reliability situations in the neighboring
regions are no better than that projected for ECAR,
the likelihood of obtaining the needed assistance
from them will be minimal.

1.3.2.4 Conclusions on Effect of Delay on Reliability

With the present schedule, the dependence on supplemental
capacity resources (DSCR) exceeds the CAPCO criterion in each
of the years 1984 to 1987 (Table 1.1-11). With delays of

PNPP Unit 1 for 1, 2, or 3 years (Table 1.3-1), the DSCR climbs
to much higher levels, which will necessitate sukstantial

calls on generating capacity in areas outside CAPCO if adequate
service to the customer is to be maintained.

Although the predicted percent reserves will be in excess

of 20 percent for 1984 to 1988 (Table 1.3-4), it has been

found that CAPCO will not meet the CAPCO criterion for DSCR.
The reason lies in the full and partial outages of generating
units, which have resulted in availability rates well below
those needed to support a minimum reserve level of 15 percent--
a level tha may have been considered adequate in the past.
There are extensive programs unrder way to improve the avail-
ability of generating units, but their effects may be blunted
by centinuing degradation of coal quality, escalating demands
for improvements in air quality, imposed limitations on the
output of nuclear units, and an extension of outages of nuclear
units to obtain regulatory approval of maintenance work and
modifications.

It is of interest to examine statistics on one measure of
dependence on supplemental resources: the purchase of power
to maintain the spinning reserve criterion of 3 percent of
daily peak load. Table 1.3-9 shows the number of days in
the years 1975 through April 1980 when such purchases were



made. The actual percent reserves for 1975 to 1979 from Table
1.3-4 are shown. The information is not fully consistent

with the DSCR projections, because spinning reserve is not
recognized in the DSCR computations.

The ECAR Appraisal of ECAR-Wide Installed Reserve 1979—1988(3)
projected DSCR for the base case of 30-percent average unavail-

ability as follows:

DSCR
Year (Days per Year)
1983 39
1984 28
1985 17
1986 21
1987 37

Delay of the PNPP will exacerbate the reserve deficiency problem
in the ECAR region. The effect of the delay, measured in
percent reserve, is shown in Tables 1.3-7 and 1.3-8.

The supplemental resources for the ECAR region would be largely
in the generating capacity of other regions. A rough evaluation
of the lc2d vs. capacity situation in the adjacent regions
relative to that in the ECAR region was developed from informa-
tion in the 1979 Summary of Projected Peak Lozd, Generating

Capability and Fossil Fuel Requirements published by the National
Electric Reliability Council (NERC).(qj

Projections of future peak loads and generating capability
were compared for three groupings of NERC regions identified
in Figure 1.3-1, which was taken from the NERC report.(4)
The three groupings are:

o ECAR region only
o Four regions adjacent to ECAR:
a) Mid-American Interpool Network (MAIN)
b) Southeastern Electric Reliability Council (SERC)
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c¢) Mid-Atlantic Area Council (MAAC)
d) Northeast Power Coordinating Council (NPCT) (United
States only)
0 Total NERC (contiguous United States)

Tables 1.3-10 and 1.3-11 present the projected peak loads,
generating capacity resources, and computed summer and winter
reserves, respectively, for ECAR, the four adjacent NERC regions,
and for all of the NERC regions in the contiguous United States.
It will be noted that the summer percent reserves of the four
regions adjacent to ECAR are considerably lower than the reserves
of the ECAR region.

It might be inferred that the generating capacity of ECAR

and the adjacent regions are of the same general characteristics
with regard to the distribution of generating unit sizes in
megawatts and to availability. Under these conditions, the
lower percent reserves in the regions from which ECAR would

draw its supplemental resources would limit the ability of

ECAR to make up its capacity deficiencies.

The NERC teport(4) reveals another rather disturbing projection
regarding the four regions adjacent to ECAR. In 1984 and

1988, the percentage of total generating capacity that will

be oil fired is expected to be as follows:

Percentage of Total Capacity

Region Expected To Be 0Oil Fired

1984 1988
MAAC 42.5 37.0
MAIN 14.3 13.6
NPCC $7.7 48.0
SERC 19.9 16.3
Total (four regions) 29.% 24.7
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By comparison, ECAR is expected to have 8.6 and 7.8 percent

of its capacity oil fired in 1984 and 1988, respectively.

A recen®: study by the U.S. General Accounting Office ;GAO)(S)
developed a scenario in which "oil and gas generation of electri-
city remiins at 1976 levels through 1985, and decrease one-

third every five years until phased out in 2000. Legislation
mandates the phase-out of natural gas to generate electricity

in 1990."

The following conclusions might therefore be drawn for the
1984 to 1988 period:

a. There will be significant amounts of oil-fired capa-
city in the regions adjacent to ECAR, as ccmpared
to the proportion of oil-fired capacity in the ECAR
region, for which adequate fuel supplies may or may
not be available.

Gas-fired capacity will make up less than 1.0 percent
of the total generating capacity in ECAR and less
than 0.2 percent of the capacity of the focur adjacent
regions.

b. The average percent reserves, assuming that the oil-
fired capacity will be operable, are projected to
be significantly Jower in the regions surrounding
ECAR than in the ECAR region.

c. Rather than being a source from which large amounts
of emergency support may be drawn frequently to supple-
ment capacity deficiencies in ECAR, the adjacent
regions may be frequently seeking emergency assistance
from ECAR.

1.3-10



d. Delay of the PNPP will magn.ify capacity deficiencies
for the ECAR region--deficiencies thzt are already
a cause for concern if the PNPP units are installed
as scheduled.

1.3.2.5 Effects of Inadequate Reserve Capacity

Planned generating reserves are subject to two broad categories
of potential utilization:

a. The committed uses of installed reserve, which include:

(1) Provision for carrying load during planned shut-
downs for maintenance or major modifications
of generating equipment, and

(2) An amount of unloaded but operating capacity
sufficient to maintain scheduled power flow
on tie lines and to permit satisfactory requlation
of system frequency.

b. The uncommitted portions of installed reserve that
provide protection against combinations of events
whose total magnitude is both variable and uncertain.
These events include:

(1) Loss of capacity due to slippage of the installa-
tion dates of new generating capacity,

(2) Weather with a severity in excess of that envi-
sioned in the load forecast,

(3) Reductions in system generating capacity due
to unplanned outages of generating units or
a reduction in their output as a result of equip-
ment conditions or outage of alxiliaries,
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(4) Reduction imposed by lack of fuel or by air
and water quality conditions, and

(5) Unexpected load increases due to other factors
such as customer fuel conversion and fluctuations
in economic activity.

The effect of inadequate reserve capacity, if the inadequacy
cannot be made up from supplemental resources, is degradation

in reliability. Degradation in reliability is an insidious

and subtle condition. If it progresses to the point that
customer service is curtailed, it achieves a state of distinct
visibility and concern to all, with obvious negative consequen-
ces. If, however, its progress stops short of that point,
prot.lem:s will arise that are not nearly so visible but serious
nonetheless. For example, degradation of reliability arising
from usually high unavailability will result in higher operating
costs, which have a negative effect on both consumers and
stockholders. This unavailability in turn will reduce the
ability to remove capacity from service to perform necessary
preventive maintenance. The ability to perform preventive
maintenance will also be impaired if insufficient capacity

i~ installed. Either situation produces a snowballing effect.
ar preventive maintenance cannot be performed, forced outages
and capacity curtailments will increase, with the very real
possibility of further degradation of reliability. The degrada-
tion thus has a tendency to feed on itself and increase.

Another very real concern 1is the negative impact on the future
expansion plans of industrial users who are supplied from

a power system projected to have a deteriorating or uncertain
level of reliability over the long term. An inadequate energy
supply discourages existing industry from remaining in the

area or expanding, and it discourages new industry from locating
in the area. Concerns have been expressed that Ohio is suffering
an industrial decline. If projections of that decline are
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used as an excuse to install less future capacity, it becomes
a self-fulfilling prophecy.

If reliability is degraded to the point that electric service
must be interrupted, the resultant direct and immediate impact
on employment and production is obvious. Lost wages and lost
production may never be recovered. It would also impose enor-
mous inconvenience to the public, as vital services would

have to be curtailed, possibly jeopardizing health and safety.

Yet another effect is that a deteriorating and uncertain level
of reliability, along with the resultant customer attitude,
affects the attitude of investors, resulting in a perception

on their part of an increased risk in the securities of the
utility. This increases the cost to the utility (and customers)
of the money that must be obtained to support construction

programs.
1.3.3 ECONOMIC COST OF DELAY.NG THE PNPP

1.3.3.1 Introduction

The cost of providing electric service is comprised of many
elements: fuel, wages, taxes, materials, services, and compensa-
tion to investors in the securities sold by the owner companies.
The cost must be recovered through the revenue obtained through
the sales of electric power. Economic studies generally refer
to such recovering of cost as "revenue requirements." In
evaluating the cost of delaying the PNPP, the costs of providing
service have been classified into three major components:

a. Fixed Charges (on plant investment)

b. Energy Cost (consisting of the cost of fuel and pur-
chased power)

¢. Operation and Maintenance Expenses (other than pur-

chased power)
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The evaluation has been made on the basis of considering the
CAPCO owners of the PNPP as a single system for estimating
the impact of PNPP delay on fixed charges, on energy cost,
and on operation and maintenance expenses other than fuel

and purchased power. Results of the evaluation are presented
as the difference in revenue requirements for the "delay"
cases reflecting a delay of PNPP Unit 1 for 1, 2, and 3 years
and for the base case with no delay.

1.3.3.2 Period of Study

The period of the study is the projected operating life of
the PNPP. The years of economic life are tied to the period
of the Operating License, which is understood to be 40 years
from the issuance of the Construction Permit in May 1977.
Thus, the economic life of the individual units will vary
with the commercial service date as follows:

Unit 1 Unit 2
Service Economic Service Economic

Years Date Life Date Life
Delay May 1) (Years) (May 1) (Years)

0 1984 33 1988 29

1 1985 32

2 1986 31

3 1987 30

1.3.3.3 Plant Cost Estimates

A delay in the commeicial operation of the PNPP will result in
an increase in the cost of the plant. The magnitude of the
cost increase varies with the length of the delay. The cost
estimates for the four cases studied are shown in Table 1.3-12.
The costs include allowance for funds used during construction
(AFUDC) . AFUDC charges through 1979 are historic accounting
values. For the remaining years, AFUDC was computed with

a composite nf the rates used by the individual CAPCO companies.
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1.3.3.4 Annual Fixed Charges on Investment

‘ The increase in the cost of the plant due to delay (Table
1.3-12) will be reflected in revenue requirements as an increase
in total lifetime fixed charges (Table 1.3-13) on investment
compared to the "no-delay" case. The increase in total fixed
charges with delay is also caused in part by an increase in
the fixed charge rates that occurs when the economic life
is shortened by the delay. The annual differences in fixed
charges between the delay cases relative to the no-delay case
are given in Tables 1.3-14, 1.3-15, and 1.3-16.

Composite fixed charge rates for the PNPP were developed to
reflect joint ownership by the CAPCO companies. Rates were
developed for each PNPP unit for each year of economic life.
The annual rates for 0-, 1-, 2-, and 3-year delay of Unit 1
are summarized in Table 1.3-13. The following assumptions
were used in developing the annual fixed charge rates:

. a. Cost of Money. A composite rate (to the nearest
0.25 percent) was made up as follows:

Component Structure Cost
Debt 50% 10.5%
Preferred Stock 15% 11.0%
Common Stock 35% 15.58
Composite 100% 12.25%

b. Salvage. To include an allowance for plant decommis-
sioning, a negative salvage of 20 percent was assumed.

Ce Depreciation
(1) Book depreciation used the straight-line method
and 30-year average life.
(2) Tax depreciation was normalized to guideline
life (20 years) using accelerated depreciation
on the short end of the accelerated depreciation

. range (16 years).
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d. Investment Tax Credit. An investment tax credit
of 10 percent was normalized over the life of the
project.

e. Income Tax. The fixed charge rates reflect the
10.5~-percent Pennsylvania income tax and the 46-
percent Federal income tax.

£. Property Tax and Insurance. A constant 2.5 percent
was included for property tax and insurance.

1.3.3.5 Fuel Cost

Fuel costs for CAPCO were estimated with a crmputer program
that treated CAPCO as a single system. The cost of emergency
power purchase was treated as a "fuel" cost.

Tables 1.3-14, 1.3-15, and 1.3-16 show the difference in annual
fuel cost between the delay cases and the base no-delay case.
The large increases in fuel cost in the years 1984 to 1990,
which result from the delay of PNPP Unit 1, represent the
estimated cost of shifting energy generation from the PNPP

to other sources. It has been assumed that the same amount

of customer load will be served in all cases. The pattern

of generation shifting is projected to be as follows:

(a) No generation will be shifted *o other nuclear units,
as they will be base loaded in all cases.

(b) About 75 percent of the generation will be shifted
to coal-fired capacity; the remainder will be shifted
to oil-fired capacity and other sources.

Table 1.3-17 shows the projected annual oil consumption for
the years 1984 to 1988 for CAPCO. The table is broken down
between distillate oil (No. 2 o0il used by gas turbines and
diesels) and residual oil (No. 6 oil used in steam plants).
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The differences in oil consumption caused by a delay of the
PNPP are also shown.

1.3.3.6 Operation and Maintenance Excluding Fuel

In order that a full operating crew will be on hand and trained
when the two units of the plant are scheduled to go into service,
staffing for the PNPP was begun during the engineering design
phase. The costs thus incurred (salaries, benefits, training
costs, etc.) before the start of commercial service are capital-
ized as part of the cost of the unit.

The labor component of operation and maintenance cost is based
on a total manpower requirement of 235 persons, when PNPP

Unit 1 goes into service, which increases to an ultimate 317
persons for the complete two-unit plant. The annual differences
ir, operation and maintenance cost between the delay cases

and the no-delay case are summarized in Tables 1.3-14, 1.3-15,
and 1.3-16.

1.3.3.7 Summary of Economic Analysis of Delaying the PNPP

The results of the economic analysis of delaying the PNPP

are shown in Tables 1.3-14, 1.3-15, and 1.3-16 for i-, 2-,

and 3-year delay, respectively, of PNPP Unit 1. The results
are presented as annual cost differences between the no-delay
and the delay cases for the components of revecnue requirements
(and total revenue requirements) for each year of the projected
economic life. The tables also show the totals of the annual
figures and the total present value to year 1984 of the stream
of annual figures. Present value was computed st a 12.75
percent interest rate.

The yearly total cost has also been presented graphically
in Figure 1.3-2. The short-range reduction in cost is due
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to the deferral of starting to charge fixed charges and the
deferral of starting to charge operating and maintenance costs
(excluding “uel) as an operating expense in the delay cases,.
The net effect of delay over the life of the plant, however,
is to increase the tot-l costs of providing electric service,
which must be borne by the consumers.
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EFFECT OF DELAY OF PNPP 1 ON THE DEPENDENCE ON SUPPLEMENTAL CAPACITY RESOURCES

No Delay 1-Year Delay 2-Year Delay 3-Year Delay

PNPP 1--5/84 PNPP 1--5,85 PNPP 1--5/86 PNPP 1--5/87

PNPP 2--5/88 PNPP 2--5/38 PNPP 2--5/88 PNPP 2--5/88
Megawatt Megawatt Megawatt Megawatt

Year DSCR(2) peficiency®' pscr(a) peficiency(®) pscr(a) Deficiency(P) pscr(a)  peficiency(P)

1984 12.7 1,150 38.3 1,690 38.3 1,690 38.3 1,690
1985 22.8 1,505 28.0 1,625 73.7 2,125 73.7 2,125
1986 14.3 1,280 15,2 1,315 19.6 1,440 51.5 1,945
1987 21.7 1,545 26.3 1,675 27.8 1,700 33.7 1,825
1988 17.3 1,500 13.9 1,370 17.3 1,500 18.3 1,535

(‘)Dcpendence on supplemental capacity resources in days per year.
(b) pddi tional firm capacity required for earh day in the year to meet the CAPCO planning criterion of one
day per year DSCR.
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TABLE 1.3-2
CAPCO CAPACITY MIX (1984 TO 1988) AS A FUNCTION OF PNPP SCHEDULE

a. PNPP 1 on s hedule (1984)

Type of CAPCO Capacity Resovrces at Time of Annual Peak

Capacity 1984 1985 198¢ 1987 1988

Resource MWe % MWe % MWe % Mwe % MWe .
Nuclear (Steam) 2,957 17.64 2,957 17.64 3,790 21.54 3,790 21.54 5,024 26.68
Coal (Steam) 11,880 70.87 11,880 70.87 11,880 67.52 11,880 67.52 11,880 63.09
0il (Steam) 682 4.07 68. 4.07 682 3.88 682 3.88 682 3.62
Peaking,

Mid-Range (2) 821 4.90 821 4.90 821 4.67 821 4.67 821 4.36
Pumped Storage

Hydro 365 2.18 365 2.18 365 2.07 365 2.07 365 1.95
Subtotal 16,705 99.66 16,705 99.66 17,538 99.68 17,538 99.68 18,772 99.70
Purchase 57 0.34 57 0.34 57 N.32 57 0.32 57 0.30
Total (NDC) 16,762 100.00 16,762 100.00 17,595 100.00 17,595 100.00 18,829 100.00
Minus Seasonal

Derating 339 339 352 352 377
Capability at

Annual Peak 16,423 16,423 17,243 17,243 18,452

(a)combustion turbines, diesels, and combined-cycle plants.
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TABLE 1.3-2 (Continued)
CAPCO CAPACITY MIX (1984 TO 1938) AS A FUNCTION OF PNPP SCHEDULE

b. PNPP 1 delayed 1 year

Type of CAPCO Capacity Resources at Time of Annual Peak
Capacity 1984 1985 1986 1987 1988
Resource MWe % MiWe % MWe % MiWe % Mwe %
Nuc.ear (Steam) 1,752 11.26 2,957 17.64 3,790 21.54 3,790 21.54 5,024 26.68
Coal (Steam) 11,880 76.36 11,880 70.87 11,880 67.52 11,880 67.52 11,880 €3.09
0il (Steam) 682 4.38 682 4.07 682 3.88 682 3.88 682 3.62
Peaking,
Mid-Range (3) 821 5.28 821 4.90 821 4.67 821 4.67 821 4.36
Pumped Storage
Hydro 365 2:35 365 2.18 365 2.07 365 2.07 365 1.95
Subtotal 15,500 99.63 16,705 99.66 17,538 99.68 17,538 99.68 18,772 99.70
Purchase S7 0.37 57 0.34 57 0.32 57 0.32 57 0.30
Total (NDC) 15,557 100.00 16,762 100.00 17,595 100.00 17,595 100.00 18,829 100.00
Minus Seasonal
Derating 313 339 352 352 377
Capability at
Annual Peak 15,244 16,423 17,243 17,243 18,452

(8)cambustion turbines, diesels, and combined-cycle plaits.
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TABLE 1.3-2 (Continued)

CAPCO CAPACITY MIX (1984 TO 1988) AS A FUNCTION OF PNPP SCHEDULE

c. PNPP 1 delayed 2 years

Type of CAPCO Capacity Resources at Time of Annual Peak
Capacity 1984 1985 1986 1987 1988
Resource MwWe % MwWe M MWe % MwWe % MWe %
Nucleai (Steam) 1,752 11.26 1,752 11.26 3,790 21.54 3,790 21.54 5,024 26.68
Coal (Steam) 11,880 76.36 11,880 76.36 11,880 67.52 11,880 67.52 11,880 63.09
0il (Steam) 682 4.38 682 4.38 682 3.88 682 3.88 682 3.62
Peaking,
Mid-Range (3) 821 5.28 821 5.28 821 4.67 821 4.67 821 2.36
Pumped Storage
Hydro 365 2.35 365 2.35 365 2.07 365 2.07 365 1.95
Subtotal 15,500 99.63 15,500 99.63 17,538 99.68 17,538 99.68 18,772 99.70
Purchase 57 0.37 57 0.37 57 0.32 57 0.32 57 0.30
Total (NDC) 15,557 100.00 15,557 100.00 17,595 100.00 17,595 100.00 18,829 100.00
Minus Seasonal
Derating 313 313 352 352 377
Capability at
Annual Peak 15,244 15,244 17,243 17,243 18,452

(a)combustion turbines, diesels, and combined-cycle plants.
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TABLE 1.3-2 (Continued)
CAPCO CAPACITY MIX (1984 TO 1988) AS A FUNCTION OF PNPP SCHEDULE

d. PNPP 1 delayed 3 years

Type of CAPCO Capacity Resources at Time of Annual Peak
Capacity 1984 1985 1986 1987 1988
Resource MwWe % MWe % MWe . MWe % MiWe %
Nuclear (Steam) 1,752 11.26 1,752 11.26 2,585 15.77 3,790 21.54 5,024 26.68
Coal (Steam) 11,880 76.36 11,880 76.36 11,880 72.48 11,880 67.52 11,880 63.09
0il (Steam) 682 4.38 682 4.38 682 4.16 682 3.88 682 3.62
Peaking,
Mid-Range (3) 821 5.28 821 5.28 821 5.01 821 4.67 821 4.36
Pumped Storage
Hydro 365 2.35 365 2.35 365 2.23 365 2.07 365 1.95
Subtotal 15,500 99.63 15,500 99.63 16,333 99.65 17,538 99.68 18,772 99.70
Purch~se 57 0.37 57 0.37 57 0.35 57 0.32 57 0.30
Total 'NDC) 15,557 100.00 15,557 100.00 16,390 100.00 17,595 100.00 18,829 100.00
Minus Seas ‘nal
Derating 313 313 326 352 377
Capability at
Annual Peak 15,244 15,244 16,064 17,243 18,452

(a)cambustion turbines, diesels, and combined-cycle plants.
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CAPCO SYSTEM DEMAND AND RESOURCE CAPABILITY COMPARISON (1968 TO 1988)

TABLE 1.3-3

SHOWING PROJECTED EFFECT OF CHANGE IN PNPP SCHEDULE

(Capability Resources at Time of Annual Peak)

Annual Resources With Resources With Resources With Resources With
System Peak PNPP As PNPP 1 Delayed PNPP 1 Delayed PNPP 1 Delayed
Demand (2) Scheduled (2) 1 Year 2 Years 3 Years
Year (MWe) (MWe) (MWe) (MWe) (MWe)
1968 7,530 8,526
1969 7,876 9,029
1970 8,293 10,081
1971 9,139 10,300
1972 9.534 10,864
1973 10,432 11,963
1974 10,014 12,157
1975 9,906 12,074
1976 10,345 12,809
1977 11,164 13,357
1978 10,897 14,893
1979 10,435 15,448
1980 11,327 14,671
1981 11,877 15,523
1982 12,334 15,500
1983 12,768 15,500
1984 13,235 16,705 15,500
1985 13,643 16,705 16,705 15,500
1986 14,088 17,538 17,538 17,538 16,333
1987 14,505 17,538 17,538 17,538 17,538
1988 14,966 18,772 18,772 18,772 18,772

(a) Actual through 1979.
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SHOWING PROJECTED EFFECT OF CHANGE IN PNPP SCHEDULE

TABLE 1.3-4

TAPCO SYSTEM RESERVE MARGINS (1968 TO 1988)

(Reserve Margin as Percent of Annual Peak)

Reserve Margin
With PNPP As

Reserve Margin With
PNPP 1 Delayed

Reserve Margin With
PNPP 1 Delayed

Reserve Margin With
PNPP 1 Delayed

Scheduled (2) 1 Year 2 Years 3 Years
Year (%) (%) (%) (%)
1968 19:2
1969 14.6
1970 21.6
1971 12.7
1972 14.0
1973 14.7
1974 21.4
1975 21.9
1976 23.8
1977 19.6
1978 36.7
1979 48.0
1980 29.8
1981 29.
1982 . =
1983 9.
1984 24.1 15:2
NS 20.4 20.4 1%
1986 22.4 22 4 22.4 14.0
1587 18.9 18.9 18.9 18.2
1988 23.3 23.3 23.3 23.3

(a) pctual through 1979.



TABLE 1.3-5

CAPCO SUMMER RESERVFS (1984 TO 1988)
SHOWING EFFECT OF CHANGE IN PNPP SCHEDULE

a. PNPP on schedule

1984 1985 1986 1987 1988
Net Demonstrated
Capability (MWe) 16,705 16,705 17,538 17,538 18,772
Net Seasonal
Capability (MWe) 16,366 16,366 17,186 17,186 18,395
Purchase (MWe) 87 57 57 57 57
Sales (MWe) 0 0 0 0 0
Available Capability (MWe) 16,423 16,423 17,243 17,243 18,452
Native Load (MWe) 13,235 13,643 14,088 14,505 14,966
Available Reserve (MWe) 3,188 2,780 3,155 2,738 3,486
Available Reserve (%) 24.1 20.4 22.4 18.9 23.3

b. PNPP 1 delayed 1 year

Net Demonstrated

Capability (MwWe) 15,500 16,705 17,538 17,538 18,772
Net Seasonal

Capability (Mwe) 15,187 16,366 17,186 17,186 18,395
Purchases (MWe) 57 57 57 57 57
Sales (Mwe) 0 0 0 0 0
Available Capability (MWe) 15,244 16,423 17,243 17,243 18,452
Native Load (MWe) 13,235 13,643 14,088 14,505 14,966
Av ilable Reserve (MWe) 2,009 2,780 3,155 2,738 3,486
Available Reserve (%) 15.2 20.4 22.4 18.9 23.3

Cc. PNPP 1 delayed 2 years

Net Demonstrated

Capability (MWe) 15,500 15,500 17,538 17,538 18,772
Net Seasonal

Capability (MWe) 15,187 15,187 15,186 17,186 18,395
Purchases (MWe) 57 57 57 57 57
Sales (MWe) 0 0 0 0 0
Available Capability (Mwe) 15,244 15,244 17,243 17,243 18,452
Native Load (MWe) 13,235 13.643 14,088 14,505 14,966
Available Reserve (MWe) 2,009 1,601 3,155 2,738 3,486
Available Reserve (%) 15.2 137 22.4 18.9 23.3
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TABLE 1.3-5 (Continued)

CAPCO REGION SUMMER RESERVES (1984 TO 1988) SHOWING EFFECT
OF CHANGE IN PNPF SCHEDULE

d. PNPP 1 delayed 3 years

1984 1985 1986 1987 1988

Net Demonstrated

Capability (MwWe) 15,500 15,500 16,333 17,538 18,772
Net Seasonal

Capability (Mwe) 15,187 15,187 16,007 17,186 18,395
Purchases (MWe) 57 57 57 57 57
Sales (MWe) 0 0 0 0 0
Available Capability (MWe) 15,244 15,244 16,064 17,243 18,452
Native Load (MWe) 13,235 13,643 14,088 14,505 14,966
Available Reserve (Mwe) 2,009 1,601 1,976 2,738 3,486
Available Reserve (%) 1%:2 11,7 14.0 18.9 23.3
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TABLE 1.3-6

CAPCO WINTER RESERVES (1984 TO 1989)

SHOWING EFFECT OF CHANGE IN PNPP SCHEDULE

4. _PNPP on schedule
1984-85 1985-86 1986-87 1987-88 1988-89

Net Demonstrated

Capability (Mwe) 16,705 16,705 17,538 17,538 18,772
Net Seasonal

Capability (MWe) 16,775 16,705 17,538 17,538 18,772
Purchase (MWe) 74 74 74 74 74
Sales (MWe) 0 0 0 0 0
Available Capability (Mwe) 16,779 16,779 17,612 17,612 18,846
Native Load (MWe) 12,381 12,764 13,133 13,526 13,904
Available Reserve (MWe) 4,398 4,015 4,479 4,086 4,942
Available Reserve (%) 35.5 31.5 34.1 30.2 35.5

b. PNPP 1 delayed 1 year

Net Demor_trated

Capability (MWe) 15,500 16,705 17,538 17,538 18,772
Net Seasonal

Capability (MWe) 15,500 16,705 17,538 17,538 18,772
Purchase (MWe) 74 74 74 74 74
Sales (MWe) 0 0 0 0 0
Available Capability (Mwe) 15,574 16,779 17,612 17,612 18,846
Native Load (MWe) 12,381 12,764 13,133 13,526 13,904
Available Reserve (MWe) 3,193 4,015 4,479 4,086 4,942
Available Reserve (%) 25.8 31.5 34.1 30.2 35.5

C. PNPP 1 delayed 2 years

Net Demonstrated

Capability (Mwe) 15,500 15,500 17,528 17,538 18,772
Net Seasonal

Capability (MwWe) 15,500 15,500 17,538 17,538 18,772
Purchase (MWe) 74 74 74 74 74
Sales (MWe) 0 0 0 0 0
Available Capability (MwWe) 15,574 15,574 17,612 17,612 18,846
Native Load (MWe) 12,381 12,764 13,133 13,526 13,904
Available Reserve (MWe) 3,193 2,810 4,479 4,086 4,942
Available Reserve (%) 25.8 22.0 34.1 30.2 35.5%
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TABLE 1.3-6

(Continued)

CAPCO WINTER RESERVES (1984 TO 1989)

SHOWING EFFECT OF CHANGE IN PNPP SCHEDULE

d. PNPP 1 delayed 3 years
1984-85 1985-86 1986-87 1987-88 1988-99
Net Demonstrated
Capability (MwWe) 15,500 15,500 16,333 17,538 18,772
Net Seasonal
Capability (MWe) 15,500 15,500 16,333 17,538 18,772
Purchase (MWe) 74 74 74 74 74
Sales (MWe) 0 0 0 0 0
Available Capability (MWe) 15,574 15,574 16,407 17,612 18,846
Native Load (MWe) 12,381 12,764 13,133 13,526 13,904
Available Reserve (MWe) 3,193 2,810 3,274 4,086 4,942
Available Reserve (%) 25.8 22.0 24.9 30.2 35.5
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TABLE 1.3-7

OF CHANGE IN PNPP SCHEDULE

BECAR REGION SUMMER RESEKVES (1984 TO 1988) SHOWING

EFFECT

2. _PNPP on schedule
1984 1985 1986 1987 1988
Net Capability (Mwe) 103,207 107,711 111,274 114,647 119,361
Tmports (MWe) 271 289 28€ 283 280
Exports (MWe) 91s 920 624 628 632
Total Resources (MWe) 102,563 107,080 110,936 114,302 119,009
Inoperable Capability (MWe) 0 0 0 0 0
Operable Resources (MWe) 102,563 107,080 110,936 114,302 119,009
Peak Hour Demand (MwWe) 77,404 80,246 83,177 86,056 89,012
Interruptible Demand (MWe) 621 621 621 621 621
Native Load (MWe) 76,783 79,625 82,556 85,435 88,391
Reserve (MWe) 25,780 27,455 28,380 28,867 30,618
Reserve (%) 33.6 34.5 34.4 33.8 34.6
b. PNPP 1 delayed 1 year
Net Capability (MWe) 102,002 107,711 111,274 114,647 119,361
Imports (MWe) 271 289 286 283 280
Exports (MWe) 915 920 624 626 632
Total Resources (MWe) 101,358 107,080 110,936 114,302 119,009
Inoperable Capability (MWe) 0 0 0 0 0
Operable Resources (MWe) 101,358 107,080 110,936 114,302 119,009
Peak Hour Demand (MWe) 77,404 80,246 83,177 86,056 89,012
Interruptible Demand (MWe) 621 621 621 621 621
Native Load (MWe) 76,783 79,625 82,556 85,435 88,391
Reserve (MWe) 24,575 27,455 28,380 28,867 30,618
Reserve (%) 32.0 34.5 34.4 33.8 34.6
Cc. PNPP 1 delayed 2 years
Net Capability (MwWe) 102,002 106,506 111,274 114,647 119,361
Imports (MwWe) 271 289 286 283 280
Exports (MWe) 915 920 624 628 632
Total Resources (MWe) 101,358 105,875 110,936 114,302 119,009
Inoperable Capability (MWe) 0 0 0 0 0
Operable Resources (MWe) 101,358 105,875 110,936 114,302 119,009
Peak Hour Demand (MWe) 77,404 80,246 83,177 86,056 89,012
Interruptible Demand (MWe) 621 621 621 621 621
Native Load (MWe) 76,783 79,625 82,556 85,435 88,391
Reserve (MWe) 24,575 26,250 28,380 28,867 30,618
Reserve (%) 32.0 33.0 34.4 33.8 34.6
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TABLE 1.3-7 (Continued)

ECAR REGION SUMMER RESERVES (1984 TO 1988) SHOWING EFFECT
OF CHANGE IN PNPP SCHEDULE

d. PNPP 1 delayed 3 years

1984 1985 1986 1987 1988
Net Capability (MWe) 102,002 106,506 110,069 114,647 119,361
Impcrts (MWe) 271 289 286 283 280
Exports (MWe) 915 920 624 628 632
Total Resources (MWe) 101,358 105,875 109,731 114,302 119,009
Inoperable Capability (MWe) 0 0 0 0 0
Operable Resources (MWe) 101,358 105,875 109,731 114,302 119,009
Peak Hour Demand (MWe) 77,404 80,246 83,177 86,056 89,012
Interruptible Demand (MWe) 621 621 621 621 621
Native Load (MWe) 76,783 79,625 82,556 85,435 88,391
Reserve (MWe) 24,575 26,250 27,175 28,867 30,618
Reserve (%) 32.0 33.0 32.9 33.8 34.6
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TABLE 1.3-8

ECAR REGION WINTER RESERVES (1984 TO 1989) SHOWING EFFECT
OF CHANGE IN PNPP SCHEDULE

a. PNPP on schedule

1964-85 198%-86 1986~87 1987-88 1988-89
Net Capability (MWe) 108,181 111,729 115,415 117,601 122,321
Imports (MWe) 571 589 286 283 280
Exports (MWe) 619 622 625 628 320
Total Resources (MWe) 108,133 111,696 115,076 117,256 122,281
Inoperable Capability (MWe) 0 0 0 0 0
Operable Resources (MWe) 108,133 111,696 115,076 117,256 122,281
Peak Hour Demand (MWe) 79,414 82,534 85,655 88,704 92,234
Interruptible Demand (MWe) 571 571 571 571 571
Native Load (MWe) 58,843 81,963 85,084 88,133 91,663
Reserve (MWe) 29,290 29,733 29,992 29,123 30,618
Reserve (%) 49.8 36.3 35.2 33.0 33.4

b. PNPP 1 delayed 1 year
Net Capability (MWe) 106,976 111,729 115,415 117,601 122,321
Imports (MWe) 571 589 286 283 280
Exports (MWe) 619 622 625 628 320
Total Resources (MWe) 106,928 111,696 115,076 117,256 122,281
Inoperable Capability (MwWe) v 0 0 0 0
Operable Resources (MWe) 106,928 111,696 115,076 117,256 122,281
Peak Hour Demand (MWe) 79,414 82,534 85,655 88,704 92,234
Interruptible Demand (MWe) 571 571 571 571 571
Native Load (Mwe) 58,843 81,963 85,084 88,133 91,663
Reserve (MWe) 28,085 29,733 29,992 29,123 30,618
Reserve (%) 47.7 36.3 35,2 33.0 33.4
c. PNPP 1 delayed 2 years

Net Capability (Mwe) 106,976 110,524 115,415 117,601 122,321
Imports (MWe) 571 589 286 283 280
Exports (MWe) 619 622 625 628 320
Totzal Resources (MWe) 106,928 119,491 115,076 117,256 122,281
Inoprrable Capability (Mwe; 0 0 0 0 0
Operable Resources (MWe) 106,928 110,491 115,076 117,256 122,281
Peak Hour Demand (MWe) 79,414 82,534 85,655 88,704 92,234
Interruptible Demand (MWe) 571 571 571 571 571
Native Load (MWe) 58,843 81,96 85,084 58,133 91,663
Reserve (MWe) 28,085 28,528 29,992 29,123 30,618
Reserve (%) 47.7 34.8 39.4 33.0 33.4
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TABLE 1.3-8 (Continued)

ECAR REGION WINTER RESERVES (1984 TG 1489) SHOWING EFFECT
OF CHANGE IN PNPP SCHEDULE

d. PNPP 1 delayed 3 years

1984-85 1985-86 1¥86-87 1987-88 1988-89
Net Capability (Mwe) 106,976 110,524 114,210 117,601 122,321
Imports (MwWe) 571 589 286 283 280
Exports (MWe) 619 62¢ 625 628 320
Total Resources (MWe) 106,928 110,491 113,871 117,25" 122,281
Inoperable Capability (MWe) 0 0 0 0 0
Operable Resources (MWe) 106,928 110,491 113,871 117,256 122,281
Peak Hour Demand (MWe) 79,414 82,534 85,655 88,704 92,234
Interruptible Demand (MWe) 571 571 571 571 571
Native Load (MWe) 58,843 81,753 85,084 88,133 91,663
Reserve (MWe) 28,085 28,528 28,787 29,123 30,618
Reserve (%) 47.7 34.8 33.8 33.0 33.4
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. TABLE 1.3-9

HISTORY OF CAPCO POOL POWER PURCHASE TO MAINTAIN SPINNING RESERVE OF
3 PERCENT OF PEAK LOAD FROM JANUARY 1, 1975 TO APRIL 30, 1980

Purchase Days

1975 1976 1977 1978 1979 1980
January 9 4 26 21 17 3
February 9 2 12 13 16 1
March 5 9 4 1 8 0
April 9 10 5 2 11 0
May 5 6 14 5 11 -
June 9 9 6 8 20 -
July 7 7 14 4 6 -
August 4 4 190 6 1 -
September 0 | 6 8 1 -
October 0 2 11 9 8 -
Novembe r 0 8 13 8 8 -
December 1 17 13 16 - -
Total 58 79 134 101 111 4
Percent Reserve
(Historical) 21.9 23.8 19.6 36.7 45.7 -
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TABLE

1.3-10

SUMMER SEASON PROJECTED PEAK LOAD, GENERATING CAPACITY RESOURCES, AND

COMPUTED SUMMER RESERVES OF ECAR AND FOUR ADJACENT NERC REGIONS
WITH PNPP ON SCHEDULE

1984 1985 1986 1987 1988
ECAR Region Only
Resources (MWe) 102,563 107,080 110,936 114,302 119,009
Peak Load (Mwe) 76,783 79,625 82,556 85,435 88,391
Reserve (%) 33.6 34.5 34.4 33.8 34.6
Four Regions Adjacent
to ECAR
Resources (Mwe) 307,289 324,060 332,953 344,821 356,261
Peak Load (MWe) 243,432 253,666 263,830 274,367 285,097
Reserve (%) 26.2 27.8 26.2 a%.7 25.0
Total NERC (Contiguous U.S.)
Resources (MWe) 683,419 717,868 744,097 769,087 795,738
Peak Load (MWe) 537,611 562,053 586,758 612,289 638,216
Reserve (%) 27.1 27.7 26.8 25.6 24.6
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TABLE 1.3-11

WINTER SEASON PROJECTED PEAK LOAD, GENERATING CAPACITY RESOURCES, AND

COMPUTED WINTER RESERVES OF ECAR AND FOUR ADJACENT NERC REGIONS

WITH PNPP ON SCHEDULE

1984-85 1985-86 1986-87 1987-88 1988-89
ECAR Region Only
Resources (MWe) 108,133 111,696 115,076 117,256 122,281
Peak Load (Mwe) 58,843 81,963 85,084 88,133 91,663
Reserve (%) 49 .8 36.3 3.2 33.0 33.4
Four Regions Adjacent
to ECAR
Resources (MwWe) 321,870 335,956 340,867 355,698 365,132
Peak Load (MWe) 236,373 246,644 257,020 267,830 278,782
Reserve (%) 36.2 36.2 32.6 32:8 31.0
Total NERC (Contiguous U.S.)
Resources (MwWe) 706,633 736,955 760,831 787,080 815,787
Peak Load (MWe) 502,115 525,135 548,857 573,559 598,796
Reserve (%) 40.7 40.3 38.6 37.2 36.2
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BE-E'T

TABLE 1.3-12

PLANT COST ESTIMATES USED IN COMPUTING COST OF DELAY OF PNPP

Unit 1 Delay Unit 1 Unit 2 Total Plant
Service Total Cost Service Total Cost Total Cost
Years Date ($1000) Date ($1000) ($1000)
0 5/1/84 1,654,048 5/1/88 2,287,797 3,941,845
1 5/1/85 1,809,899 5/1/88 2,287,797 4,097,696
2 5/1/86 1,981,840 5/1/88 2,287,797 4,269,637
3 5/1/87 2,067,089 5/1/88 2,287,797 4,354,886




TABLE 1.3-13

YEARLY FIXED CHARGE . .TES (PERCENT) USED IN PNPP DELAY STUDY,
BY SERVIC® DATE

l1-Year 2-Year 5-Year
No Delay Delay Delay Delay
Unit 1 Unit 2 Unit 1 Unit 1 Unit 1
Year 5/1/84 5/1/88 5/1/85 5/1/86 5/1/87
1984 22.58 - - - -
1985 21.49 - 23.14 - -
86 20.49 - 22.06 23.69 -
87 19.58 - 21.07 22.62 24.04
88 18.74 24.26 20.16 21.63 22.95
89 17.97 23.15 19.31 20.72 21.95
1990 17.28 22.11 18.53 19.86 21.02
91 16.59 21.16 17.80 19.06 20.15
92 15.96 20.26 17.11 18.31 19.32
93 15.38 19.41 16.46 17.60 18.55
94 14.79 18.62 15.85 16.93 17.82
1995 14.20 17.87 15.24 16.29 17.12
96 13.62 17.15 14.63 15.66 16.47
97 13.03 16.46 14,01 15.01 .80
98 13.45 15,73 13.40 14.37 15.13
99 11.86 15.08 12.79 13.74 14.47
2€00 31,27 14.40 12.18 13.09 13.80
01 10.95 13.71 11.57 12.46 13.1%
02 10.63 13.02 11.20 11.82 12.48
03 10.31 12.34 10.83 11.41 11.82
04 1313 11.65 10.46 10.99 11.37
2005 12.50 11.18 13.01 10.58 10.93
06 11.87 10.72 12.29 12.87 10.48
07 11.24 10.26 11.70 12.19 12.67
08 10.61 12.43 11.05 11.50 11.96
09 9.98 11.70 10.40 10.83 11.26
2010 9.35 10.97 9.74 10.15 10.57
11 8.72 10.25 9.09 9.48 9.86
12 8.09 9.52 8.44 8.80 9.27
13 7.47 8.80 7.79 8.13 8.46
14 6.84 8.09 7.14 7.45 7.76
2015 6.21 7.36 6.48 6.78 7.07
2016 -7.06 -3.91 -5.81 -4.67 -4.11
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TABLE 1.3-14

DIFFERENCE IN ANNUAL PNPP REVENUE REQUIREMENTS
BETWEEN 1-YEAR DELAY AND NO-DELAY CASES(a)
(In Million Dollars)

capco (b)
PNPP Operation
Fixed capco (b) and
Year Charges Fuel Maintenance Total
1984 ~248.9 263.5 6.0 20.6
1985 -76.2 50.1 2.0 -24.1
1986 60.4 27.5 1.2 89.1
1987 57.4 101. 3.5 162.8
1988 54.8 ~-85.2 -£.8 -37.2
1989 $32.3 3.8 56.1
1990 49.9 154.2 204.1
1991 47.8 47.8
1992 45.6 45.6
1993 43.6 43.6
1994 42.3 42.3
1995 40.9 40.9
1996 39.5 39.5
1997 38.1 38.1
1998 36.7 36.7
1999 35.3 35.3
2000 33.9 33.9
2001 28.2 28.2
2002 26.9 26.9
2003 25.5% 25.5
2004 -27.8 -27.8
2005 28.6 28.6
2006 26.1 26.1
2007 25.9 25.9
2008 24.5 24.5
2009 23.1 23.1
2010 1.7 21.7
2011 20.3 20.3
2012 18.9 18.9
2013 17.4 17.4
2014 16.0 16.0
2015 14.7 14.7
2016 11.7 11.7
Total Annual Cost 655.1 515.8 5.9 1176.8
Present Value -11.2 425.1 6.9 420.8

(1984 Dollars)

(@) For no delay PNPP Unit 1 is in service May 1984. For l-year delay
PNPP Unit 1 is in service May 1985.
(b) cAPCO system costs.
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TABLE 1.3-1:

DIFFERENCE IN ANNUAL PNPP REVENUE REQUIREMENTS
BETWEEN 2-YEAR DELAY AND NO-DELAY CASES (a)
(In Million Dollars)

carco (b)
PNPP Operation
Fixed capco (b) and
Year Charges Fuel Maintenance Total
1984 -248.9 263.5 6.0 20.6
1985 -355.4 414.0 1.3 59.9
1986 -25.9 91.8 2.1 68.0
1987 124.4 130.0 4.9 259.3
1988 118.7 i4.9 133.6
1989 113.4 -107.2 6.2
1990 108.2 158.3 266.5
1991 103.4 103.4
1992 98.9 98.9
1993 94.5 94.5
1994 90.9 90.9
1995 87.9 87.9
1996 85.2 85.2
1997 82.0 82.0
1998 79.0 79.0
1999 76.1 76.1
2000 72.9 72.9
2001 65.8 65.8
2002 58.5 58.5
2003 55.6 55.6
2004 .6 .6
2005 2.9 2.9
2006 58.7 58.7
2007 897 557
2008 52.4 52.4
2009 49.5 49.5
2010 46.5 46.5
2011 43.6 43.6
2012 40.5 40.5
2013 37.6 37.6
2014 34.5 34.5
2015 31.7 ¢ 1 A
2016 24.2 24.2
Total Annual Cost 1363.6 965.3 14.3 2343.2
Present Value -25.5 821.1 20.3 815.9

(1984 Dollars)

(a) por no delay PNPP Unit 1 is in service May 1984. For 2-year delay
PNPP Unit 1 is in service May 1986.
b) CAPCO system costs.
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TABLE 1.3-16

DIFFERENCE IN ANNUAL PNPP REVENUE REQUIREMENTS
BETWEEN 3-YEAR DELAY AND NO-DELAY CASES (2)
(In Million Dollars)

capco (b)
PNPP Operation
Pixed  capco(b) and

Year Charges Fuel Maintenance Total
1984 -248.9 263.5 6.0 20.6
1985 -355.4 414.0 P 59.9
1986 -338.9 458.1 8 | 121.3
1987 7.4 199.1 7.6 214.1
1988 164.4 43.2 2.8 210.4
1989 156.5 19.9 176.4
1990 149.1 9.2 158.3
1991 142.2 142.2
1992 135.4 135.4
1993 129.1 129.1
1994 123.8 123.8
1995 119.0 119.0
1996 115.2 118.2
1997 111.1 31%1.1
1998 107.0 107.0
1999 102.9 102.9
2000 98.8 98.8
2001 90.7 90.7
2002 82.2 82.2
2003 73.8 73.8
2004 17.8 17.8
2005 19.1 19.1
2006 20.2 20.2
2007 76.0 76.0
2008 3.7 Ti:7
2009 67.7 67.7
2010 63.8 63.8
2011 59.5 59.5
2012 57.7 7.7
2013 51.4 51.4
2014 47.3 47.3
2015 43.4 43.4
2016 3i.8 31.8

Total Annual Cost 1592.8 1407.C 19.8 3019.6

Present Value

(1984 Dollars) -179.9 1273.1 15.8 1008.0

(8)Por no delay PNPP Unit 1 is in service May 1984. For 3-
year delay PNPP Unit 1 is in service May 1987.
b)CAPCO system costs.
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TABLE 1.3-17

IMPACT OF PNPP DELAY ON OIL CONSUMPTION
FOR CAPCO PROJECTED ON A SINGLE-SYSTEM BASIS
(In Million Gallons)

Year 1984 1985 1986 1987 1988

No Delay of PNPP (Base)

#2 0il 74.7 109.5 79.5 83.8 74.7

#6 0il 45.7 72.5 49.7 53.9 48.6

Total 120.4 182.0 129.2 137.7 123.3
l-Year Delay of Unit 1

#2 0il 179.4 123.6 82.9 106.3 60.2

#6 0il 131.4 85.5 53.0 71.0 38.0

Total 310.8 209.1 135.9 177.3 98.2

(Total - Base) 190.4 27.1 6.7 39.6 -25.1
2-Year Delay of Unit 1

$2 0il 179.4 237.5 100.7 110.3 74.7

$6 0il 131.4 183.7 67.0 76.1 48.6

Total 310.8 421.2 167.7 186.4 123.3
3-Year Delay of Unit 1

$#2 0il 179.4 237.5 203.6 125.7 78.2

#6 0il 131.4 183.7 151.7 89.7 50.1

Total 310.8 421.2 355.3 215.4 128.3

(Total - Base) 190.4 239.2 226.1 77.7 5.0
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CHAPTER 2
THE SITE AND ENVIRONMENTAL INTERFACES

This chapter presents the basic relevant information concerning
those physical, biological, and human characteristics of the
area environment that might be affected by the operation of

the Perry Nuclear Power Plant (PNPP). To the extent possible,
the information presented reflects observations and measurements

made over a period of years.

2.1 GEOGRAPHY AND DEMOGRAPHY

This section has been completely updated to reflec* changes
in population and land use that have occurred since the submit-
tal of the ER/CP.

2.1.1 SITE LOCATION AND DESCRIPTION

2.1.1.1 Specification of Location

Located in a rural part of Lake County, Ohio, the site is
approximately 7 miles northeast of Painesville, the county
seat, and approximately 35 miles northeast of Cleveland, the
nearest large city. The eastern two-thirds of the site is
within the boundaries of North Perry Village, and the western
third is within Perry Township. Lake Erie borders the site
to the north. Figures 2.1-1 and 2.1-2 show the location of
the plant site with respect to Lake Erie, nearby roads, high-
ways, communities, cities, and various topographic features.

The centerline of the reactor for Unit 1 is located at north
latitude 41° 48' 04.2" and west longitude 81° 08' 36.6"; under
the Universal Transverse Mercator (UTM) grid, it is located
in zone 17 at coordinates 4,627,498 meters north and 488,079
meters east. The centerline of the Unit 2 reactor is at north
latitude 41° 48' 02.3" and west longitude 81° 08" 35.6"; under
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the UTM grid, it is at coordinates 4,627,437 meters north
and 488,100 meters east.

2.1.1.2 Site Area Maps

The plant site is located aiong the southeastern shoreline

of Lake Erie on an ancient lake plain approximately 50 feet
above lake low water datum. It is approximately 1,100 acres
in size and relatively flat. The land has a very gentle slope
toward the lake and is incised by small streams which drain
into the lake. About 45 percent of its area 1is covered with
light to heavy woodland with the remainder consisting mostly
of farmland and nursery stock.

Figure 2.1-3 shows the topographic features of the plant site

in relation to the approximate location of the plant facilities.
Figure 2.1-4 is an aerial photograph of the site showing the
site boundaries, exclusion area, location of the plant, and

the general character of the immediate surroundings.

The entire site, as shown in Figure 2.1-4, is owned by CEI
except for the right-of-ways for public township and village
roads which traverse the area just outside the exclusion area
boundary. A right-of-way easement was granted to the East
Ohio Gas Company for rerouting their gas line through the
site as shown in Figure 2.1-3.

2.1.1.3 Boundaries for Establishing Effluent Release Limits

CEI purchased all land within the site boundary except for

the right-of-ways of public township and village roads outside
the exclusion area boundary. Aaditionally, the mineral rights
of one parcel outside the site boundary in Lake Erie is con-
trolled by CEI. This parcel (Figure 2.1-5) encompasses the
cooling water tunnel facilities that project into Lake Erie.
CEI entered into a contract with the State of Ohio for this
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area, delineated as "Limits of Mineral Rights" in Figure 2.1-5,
wherein the State of Ohio agreed not to exercise their right

to lease for salt mining the offshore area within the "Limit

of Mineral Rights"™ for the life of the plant (46 years).

No domestic residences exist within the site boundaries; how-
ever, certain areas of farmland and nursery within the site

may continue to be used after the plant is constructed.

The exclusion area is that area which is sitvated inside 2,900-
foot radii centered on the Unit 1 and Unit 2 r=actors. Except
for Lake Erie, the exclusion area is completely within site
boundaries. The minimum distances from the plant effluent
release points tc the exclusion ares boundary are shown in
Figure 2.1-4. CEI controls the mineral rights, both within

the exclusion boundary on land and within 1,800 feet of all
safety-related structures in Lake Erie, to preclude subsidence
as a detrimental effect on safety structures.

Those portions of Center Road and Lockwood Road within the
exclusion area have been withdrawn from public use, and gates
have been installed across these roads to discourage public
access to the area. No public road traverses the exclusion
area.

2.1.2 POPULATION DISTRIBUTION

2.1.2.1 Population Within 10 Miles

Figure 2.1-6 shows the locations of nearby cities and towns
within a 10-mile radius of the Perry Nuclear Power Plant.
Table 2.1-1 presents these population groupings and their
(1)

associated 1975 population estimates according to distance

and direction from the plant site.

The 1978 estimated population within 10 miles of the station
is 73,134 persons; within 5 miles the estimate is 16,875 people.
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As shown in Figure 2.1-6, the following municipalities are
located either totally or partially within 10 miles of the

plant.
Approximate Distance
(Miles) and Direction
1975 Estimated from Plant to Center of
Municipality Population Incorporated Areas
North Perry 872 1.5 - SW
Perry 1,005 3.0~ 8
Madison 1,774 5.5 - ESE
Painesville 17,407 7.0 - SW
Fairport Harbor 3,287 7.0 - WSW
Grand River 599 8.0 - WSW
Geneva 7,167 10.0 - E
Geneva-on-the~Lake 980 10.0 - ENE
Mentor 39,523 15.0 - SW

The 0 to 5-mile population distribution was determined from

a physical house count conducted in July 1978. Referenced
from the U.S. Bureau of the Census(z) housing unit factors

of 3.60, 3.68, and 3.11 people per housing unit for the town-
ships of Madison, Perry, and Painesville, respectively, were
applied to the survey results to determine the 1978 population.
Estimates of population for the years 1980, 1983, 1984, 1985,
1986, 2000, 2010, and 2020 were calculated by applying the
Lake County growth rates(3) to the 1978 population.

Population distributions between 5 and 10 miles of the PNPP

were based on th2 1970 census data. Numerical centroids (popula-
tion totals at concentration centers) were assigned to geograph-
ical areas across the continental United States by the U.S.
Census Bureau. Population totals per segment were calculated
based on the location of the centroids relative to the reactor
location. Population estimates to the year 2020 were projected
by applying the decennial growth rates of pertinent counties

in Ohio(3) to the 1970 population distribution results. Decen-
nial growth rates past the year 2000 were assumed to be equiva-
lent to those of 1990 to 2000. Figures 2.1-8 through 2.1-
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16 show the projected populations from the year 1978 through
2020.

The population estimates for the first year of operation are
reflected in Figure 2.1-9. In the event of construction delays,
population estimates for 1984, 1985, and 1986 are in<luded

in Figures 2.1-10 through 2.1-12.

2.1.2.2 Population Betweeen 10 and 50 Miles

Figure 2.1-7 shows the locations of significant population
concentrations within 50 miles of the plant. The population-
distribution estimates for the area between 10 and 50 miles

were calculated by methods similar to those used in estimating

the 5- to l0-mile populations. As in Ohio, pertinent Pennsylvania

(4)

county growth rates were factored into calculations where

appropriate.

The influence of Canadian populations on the totals within

50 miles of the plant is minimal. The town of Erieau in Harwich
Township, Kent County, is located in the northwestern sector,
approximately 45 miles from the plant. Utilizing the 1971
and 1976 population figures for Erieau,(s) the peocpulation
estimates for 1978, 1980, 1983, 1984, 1985, and 1986 were
calculated. It was assumed that the decennial growth rates
of Kent County were applicable to Erieau. Since population
predictions for Kent County were available only to the year
2000,(5) decennial growth rates to the year 2020 were based
on the rate for the decade from 1990 to 2000.

Figures 2.1-8 through " .1-17 show the projected population

distribution for the years 1978 to 2020 for the areas between
10 and 50 miles of the plant.
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2.1.2.3 Transient Population

Transient populations within 10 miles of the plant are primarily
the result of local, seasonal fluctuations of perule at various
parks and camps. Large recreational areas such as Township
Park, near Madison, and Headlands State P: k, 7.5 miles west-
southwest of the plant, offer a variety of facilities that

also attract vislitorr from outside the 10-mile radius. Table
2.1-2 gives the annual attendance figures for significant

parks and camps near the site.(7)

Most of the summer cottages in both Lake and Ashtabula Counties
have been converted to permanent residences.(a'g) Lake County
has approximately 275 vacant and seasonal cottages, 189 of

which are located west of the site.(e) No data are available
for cottages and transient populations in Geneva-on-the-Lake

in Ashtabula County,(grlo)

Manufacturing facilities that have a total work force exceeding
100 people and are located in close proximity to the plant

are the Neff-Perkins Corporation and the IRC Fibers Company.
The Neff-Perkins Corporation, located 3,000 feet west-southwest
of the plant, has a work force of 175 persons(ll); the IRC
Fibers Company, 3.5 miles west-southwest, employs 400.(12)

For both firms, the average time at work is 45 hours per week
for each employee. This includes a 40-hour work week(l3'l4)
and approximately 5 hours per week for lunch and miscellaneous
time at the work site.

2.1.3 USES OF ADJACENT LANDS AND WATERS

2.1.3.1 Use of Land Immediately Adjacent to the PNPP

This section describes land and water uses adjacent to the
PNPP. Figure 2.1-3 is a topographic map of the site and adja-
cent are». It shows key water- and land-use features, the
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bounaaries of the site, the exclusion area, and the locations
of the principal PNPP structures.

The site is comprised of approximately 1,100 acres owned by

the applicant. Some 250 acres are devoted to the main physical
structure complex in the northern portion of the site near

Lake Erie. Most of the remainder of the site consists of
natural grassland and forested areas. (Information on the
ecological aspects of the lands within and adjacent to the

site is presented in Section 2.2.) Some onsite land is used
for pasture and for growing nursery stock.

Figure 2.1-18 shows present land uses at the site and in the
adjacent and nearby environs. Most of the land along the
boundaries of the site is forestland, grassland, or vacant -
as are the lands immediately adjacent to the site, with the
exception of small residential areas near Camp Roosevelt on
the west and near North Perry Park to the northeast. Landscaped
verms have been constructed by CEI along Parmly Rr id to the
east and west of Center Road. Mature and seral forests in

the eastern and western portions of the site provide a natural
buffer between natural, park, residential, and agricultural
land uses.

The PNPP buildings are located on the northern portion of

the site. The exclusion area, therefore, includes the nearby
waters of Lake Erie, but no land area outside of the site
boundary. Onsite activities will be limited to the generation
of electrical power.

2.1.3.2 Nearest Meat and Milk Animals, Gardens, and Residences

(135) on the nearest meat and milk

Table 2.1-3 provides data
animals, gardens over 500 square feet in area, and residences
for each of the 16 sectors surrounding the plant. Minimum

distances to site boundary points are given in Table 2.1-4.
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Most of the milk produced within 5 miles of the PNPP is used
for home consumption. Table 2.1-5 lists tne locations, owners,
and uses of the milk produced by dairy cows within 5 miles

or the plant. There is one commercial dairy within the 5-
mile radius. (16)

The residence nearest to the reactor containment area is approxi-
mately 3,750 feet northeast of the center of Units 1 and 2
(specifically, the midpoint on a .ine between the centers

of the two units). This residence is adjacent to the vehicle
turnaround loop on Lockwood Road. Several dwellings are located
along Lockwood Road in this area.

2.1.3.3 Present and Future Use of Land Within 5 Miles of
the PNPP

Figure 2.1-19 shows present land uses within 5 miles of the
plant. Aside from forestland, most of the land is used for
agriculture and pasture. Residential, industrial, commercial,

utility, recreational, and other uses are scattered throughout
the area.

A great number of nurseries are located in the vicinity of

the plant; most - these are in Perry and Madison Townships

to the south and east. Favorable conditions along Lake Erie
have encouraged the growth of a highly productive nursery
industry - one that is today a multimillion dollar business.(le)
Major highways in the area, including U.S. Route 20, are dotted
with retail outlets offering nursery stock. Other agricultural
activities are small in comparison. Grapes, vegetables, and
fruit are some of the agricultural products of the area.

Wheat, oats, rye, corn, and other feed grains are of minor

importance. There are also many open fields that have gone
fallow. (16)



The major residential areas are the small villages of Perry,
North Perry, and Madison. New single-family developments
are sprouting to the east of the site in Madison Township,
in the Narrows Road area and Perry Township, and to the west
in Painesville Township. Continued urban pressure from the
west is expected to influence land use and land values in
the vicinity of the plant.

Most c. the land west of the site (north of U.S. Route 20)

is zoned for industrial use. Most of this land is now used

for agriculture. Some land is forested, and some is open

fields not presently used for agriculture. The major industrial
establishments are the Neff-Perkins Corporation and the IRC
Fibers Company. Parmly and Perry Township Parks, located
adjacent to the western boundary of the site near Lake Erie,

are two of the three recreational parks in the nearby vicinity.

South of U.S. Route 20, the land is also characteristically
agricultural, with interspersed open, wooded, and residential
areas. The Route 20 corridor, although largely zoned for
commercial use through the 5-mile radius, contains many resi-
dential, agricultural, and open areas; there are scattered
commercial areas as well. The small communities of North
Perry and Perry use land in a variety of ways, generally in
accordance with existing zoning. The land surrounding these
towns (as well as Madison) is primarily agricultural, forested,
or open-field 1and.(l7)

At present, housing in the area is limited to single family
dwellings. Several developments of low-density housing are
being built 2 to 4 miles east and east-northeast of the site.
The land east of the site along [J.S. Route 20 is primarily
zoned for commercial use. Some of it is zoned for residential
use; the remainder is undeveloped. Along the Conrail railroad
corridor, which traverses the area in a southwest-northeast
orientation, there are several scattered industrial parks.
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Additional fallow or otherwise open land along the corridor

is zoned for future industrial use.(l7)

The Grand River runs through a natural area between Painesville
and Ashtabula. The river has been officially designated a

"wild river" in this area south of the PNPP. Although it

is not an officially designated wildlife sanctuary, the area
supports many wildlife species rarely seen in other parts

of Ohio. The river is within 4 miles of the site at its closest

point.(17)

The region around the site, from Painesville to Madison, has
experienced steady growth over the past several decades.

The influencing factor has been the continued exodus of people
from the Cleveland urban area. This trend is expecrted to
continue to influence land-use patterns, concentrations, and
values for years to come. Land uses projected for the S-mile
area are shown in Figure 2.1-20.

2.1.3.4 Agricultural Activities

2.1.3.4.1 Area Within 10 Miles of the PNPP

The area within 10 miles of the PNPP is located almost entirely
within Lake County and Lake Erie. It is predominantly agricul-
tural, with interspersed grassland and forestland. To the
west, more residential and industrial use is evident. The
percentage of land used for agriculture in Lake County is
approximately 16.4 percent.(la)

There is very little cattle grazing in Lake County(16'19)
and only one commercial dairy, Green Farms, approximately

4 miles east of the PNPP main building complex. Green Farms
has about 75 head (calves, heifers, cows).‘ls)
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2.1.3.4.2 Area Wituin 50 Miles of the PNPP

The l3-county area within 50 miles of the plant consists of
all or part of Lorain, Cuyahoga, Medina, Summit, Lake, Geauga,
Portage, Ashtabula, Trumbull, and Mahoning Counties in Ohio
and Erie, Crawford, and Mercer Counties in Pennsylvania.
Generally, there is a clear d2lineation between the agricul-
tural activities associated with the Lake Erie shoreline and
those of areas about 5 to 50 miles inland. The soils and
climatic conditions have encouraged the establishment of a
nursery stock industry along the lake - the highest income-
producing agricultural activity of the southern shoreline

of Lake Erie. Interspersed with the nurseries, but much less
dominant, are orchards producing tree fruits, small fruits,
and grapes. Some vegetable farms, growing mainly tomatoes,
complement the intensive pockets of nurseries (notably in

Erie County, Pennsylvania).(zo)

Dairy farming is the leading source of agricultural income

in the region. Livestock is important, particularly in the
Ohio counties. Moreover, the area is generally known as an
excellent forage-prcducing region. The primary forage crops
are grasses and legumes (including alfalfa, clover, and birds-
foot treefoil).(zo) In northeastern Ohio and northwestern
Pennsylvania, the grazing season lasts from approximately

May 15 to Octcber 15 or November l.(15,20,21) There is some
variation in the dairy animal feeding regimes used throughout
the 50-mile area; however, some general practices are employed
in nearly all counties. Most of the silage, especially corn
silage that is used for feed, is grown by the farmer or else

(20) A large proportion of the remaining hay

raised nearby.
and silage is grown in the immediate area. Some protein supple-
ments are fed to the dairy cattle. The dairy cattle within

the 50-mile area are pastured approximately half the time

during the summer months, but stored feed (mostly corn silage

and hay) is also used. Stored feed is used during the winter
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months. For beef cattle, pasture may supply as little as

25 percent of the food.(za) Green chop feedinjy, the practice

of feeding chopped field crops directly to livestock (omitting
the use of silage), is not common. It is estimated that very
little green chop feeding is used within 50 miles of the site.(zo)
Agricultural production statistics for 1974 and 1977 are given
in Table 2.1-6. The data are presented by sectors derived
from the 16 points of the compass and radii of 1, 2, 3, 4,

5, 10, 20, 30, 40, and 50 miles.

2.1.3.5 Commercial and Recreational Fishing and Hunting

2.1.3.5.1 Commercial Fishing

In the area within 50 miles of the PNPP, the water body that
will be predominantly affected by plant discharges is Take
Erie. Both commercial and sport fishing all over Lake Erie
has been erratic because of pollution; however, the total

U.S. commercial catch, as reported by the National Marine
Fisheries Service, has increased in recent years. From an
all-time low of 8.8 million pounds in 1971, the harvest rose
to 9.8 million pounds in 1974. Since 1954, Canada has outpro-
duced the U.S. fishermen on Lake Erie: in 1974 the Canadian

catch was 38.6 million pounds.(zz)

The principal commercial species harvested from Lake Erie

are carp (32 percent of total), white bass (30 percent of
total), and yellow perch (24 percent of total). Several other
species account for the remaining 14 percent of U.S. commercial
fishing in Lake Erie. The leading species in the Canadian

catch is smelt.(zz)

Detailed catch figures for the statistical grid delineations
closest to the site show a reported harvest in 1977 of 352,651

pounds - an increase of 14 percent over the preceding year.(23)
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The grid area lying offshore of Fairport Harbor and extending
approximately from Mentor Headlands to North Perry was the
second highest for all grid areas along the lakeshore from

the western Cleveland area to the Pennsylvania border. The
major species fished in this region are yellow perch and fresh-
water drum, which account for about 90 and 10 percent, respec-

tively, of the total catch.(23)

The Ohio Department € Natural Resources estimates that future
harvests of perch, drum, and gizzard shad will increase from
present levels, while the catch of walleye, white bass, and
channel catfish is estimated to remain constant or fall below

present levels.(23)

Principal ports for the lakeshore region of Lake, Cuyahoga,
and Ashtabula Counties include Cleveland, Fairport Harbor,
Ashtabula, and Conneaut. The principal species harvested

at these points are yellow perch and freshwater drum. It

is estimated that 90 to 95 percent of the total fish harvested

at these ports are shipped out of the port city and that generally
(23)

40 percent of all Ohio-produced fish are sold out of the State.
2.1.3.5.2 Recreational Fishing

Recreational fishing in the three-county lakeshore area has
been declining in recent years. In 1977 the total catch was
106,836 pounds(23); the major recreational fish species are
drum (45 percent of the total), followed by yellow perch (37
percent) and white bass (16 percent). Most of the recreational
fishing is from shore locations at Cleveland, Mentor, Fairport
Harbor, Ashtabula, and Conneaut.(23) There are many public
fishing areas along the Erie lakeshore within 50 miles of

the plant. (See Table 2.1-7 and Figure 2.1-21 for listing

and location of shoreline recreational water-use areas.) It

is assumed that all fish caught for pleasure are consumed

locally. No species currently or historically indigenous




to the lake waters in this region have been used as stock

for fish farms.(23)

The nearest publicly accessible point to the plant discharge

is the open water of Lake Erie above the discharge on the

lake bottom. However, most Lake Erie fishing is done from

the shore. From the lakeshore it would be possible to fish
from a location at the northeastern site boundary approximately
3700 to 4000 feet from the discharge. To the southwest of

the site, the nearest publicly accessible point is just beyond
the Neff-Perkins plant site - approximately 4400 to 4900 feet
from the discharge. However, there is no evidence of fishing
success at these particular points; the best lakeshore fishing
points are considered to be along the breakwaters at the harbors
on the lake.

2.1.3.5.3 Hunting

The area within 50 miles of the PNPP includes 10 counties

in Ohio and three in Pennsylvania. The Ohio counties are
generally developed; Lake and Cuyahoga Counties in particular
are highly urbanized. These counties are not major hunting
areas, as shown by the deer-kill figures in Table 2.1-8.

In fact, the two state hunting zones in which these counties
are located had the lowest total kills for the State, excluding
zone 2, where only bow hunting was permitted.(34)

A moderate amount of hunting activity occurs in the Pennsylvania
counties (and Ashtabula and Trumbull Counties, Ohio). It

is quite probable that these counties are major hunting areas
for portions of the urban hunters of Cleveland, Pittsburgh,
Erie, and Youngstown. A current evaluation of recreational
facilities for Ohio shows that most counties within the 50-

mile area have a surplus of hunting land that will remain
through 1990, (3%)
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Big-game kill data are quite accurate and extensive for both
states (Table 2.1-9). However, there is no information on
where the game is consumed. It is assumed that most game
harvested within 50 miles of the plant is consumed within
the region.

2.1.3.6 Coordination of Plant Activities with Uses of Adjacent

Lands and Water

The plant is sited for a functional and safe operation and
compatibility with the natural environment of the surrounding
area and communities. To this end, it was decided to keep
the outer areas of the site in their present natural state
and to provide landscaping and screening devices.

The plant is well situated for access by road, water, «nd
rail. A railroad spur to the plant was built from the IRC
Fibers Company approximately 3 miles west. It is owned by
the applicant and operated by the Fairport, Painesville, and
Eastern Railroad. The line extends through a large area,
west of the plant and north of U.S. Route 20, which is zoned
for industrial use. Most of the rail line has been routed
through an existing transmission right-of-way.

The barge slip, used to deliver heavy equipment, will be allowed
to fill with silt. No future use is pianned for it; however,

if needed, the applicant may redredge the slip for future

use. The intake and discharge structures have been constructed
according to U.S. Army Corps of Engineers specifications and,

as such, have been built so as not to interfere with shipping

or boating.

Major roads in the area (Interstate 90, Ohio Route 2, U.S.
Route 20) provide good access to the PNPP. Center and Parmly
Roads provide access to the site; Center Road is the main
entrance to the major facilities area. Center Road north
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of the intersection of Center and Parmly Roads, and Lockwood

Road on the northeastern site boundary are controlled entrances.

All local east-west traffic is handled by Parmly Road and
UoSo 20.

The site is traversed by the Eastlake-Ashtabula (345-kV) trans-

mission line and a 20-inch, 150-psi gas line. Proposed new
transmission-line alignments are discussed in Section 3.9.

The area in the vicinity of the plant has experienced steady

growth over the past several decades. The influencing factor
has been the exodus of people from the Cleveland urban area.

This trend is expected to continue to influence land-use pat-
terns, concentrations, and property values for years to come.
Figure 2.1-19 shows projected land use by 5-year intervals

to the year 2000.

In the nearby vicinity of the PNPP, the areas to the east

in Madison Township are those experiencing the most growth.
Since the ER/CP submittal, the township's population has in-
creased from 12,455 inhabitants to 15,236 - an increase of
approximately 22 per:ent.(l7) By the year 2000, the township's
population will have more than doubled. Growth rates in Perry
and Painesville Townships will be similar.(l7) Figqure 2.1-20
depicts, by land-use type, the areas most likely to exhibit
growth in future years.

2.1.3.7 Uses of Water Within 50 Miles of the PNPP

The PNPP is located along the southern shoreline of Lake Erie.
Its cooling system 1s a closed-loop cooling-tower system,

and hence the effects on the lake will be minimized. However,
a certain amount of blowdown from the towers will be contin-
uously discharged to the lake.



The potential uses of water that could be impacted by plant
effluents are addressed in the subsections that follow. The
area evaluated is within a radius of 50 miles and encompasses
parts of Lorain, Cuyahoga, Lake, and Ashtabula Counties in
Ohio, and Erie County in Pennsylvania.

2.1.3.7.1 Water Supplies

Lake Erie is directly or indirectly the source of most of
the potable-water supplies within 5 miles of the plant. Fairport
Harbor and Painesville rely on Lake Erie to provide water

(36) Potable water is supplied

to an estimated 30,000 persons.
to approximately 1,700 persons in Perry by the Ohio Water

Service via Painesville (Lake Erie).(36) To the east of the
plant, Madison relies on three wells and two ponds to serve
2,000 inhabitants.(36)

serve the inhabitants of Lake County.

In addition, 4,900 residential wells
(37)

Fairpcrt Harbor, Madison, and Painesville anticipate operational
changes in the near future: Fairport Harbor is updating its
treatment facilities; Madison will add additional wells, update
its pumping equipment, and add additional (0.375 million gallon
daily) elevated storage; and Painesville will increase its
distribution system and add an additional Lake Erie intake

with a capacity of 12 million gallons per day.(36)

Among the municipal water-supply systems, the intake that
is closest to the plant is at Fairport Harbor, approximately
7 miles scuthwest (see Table 2.1-10 and Figure 2.1-20 for

a listing and map of the locations of Lake Erie potable water
intakes in the region).
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2.1.3.7.2 1Irrigation Uses

Little or no water from Lake Erie is used for irrigation in

the nearby Ohio counties: Lake, Ashtabula, Cuyahoga, and Lorain.(38)
The nursery business and other agriculture activities that
require supplemental water generally rely on water drawn from
small ponds and small streams. Wells are generally not a

practical source of irrigation water.
2.1.3.7.3 Recreational Uses

Lake Erie is a major center of recreational activities, with
many public and private recreational facilitie¢s along the
shore within 150 miles. Campsites, boat docks, and small
beaches are located along the shoreline. Boating, sailing,
and fishing account for much of the recreationzl use (see
Table 2.1-7 and Figure 2.1-21). With the water quality of
Lake Erie improving, the demand for recreational water use
within 50 miles of the plant will increase. Demand for all
water-based recreational activities will increase in all Ohio
counties that abut Lake Erie within 50 miles of the plant.(40)

2.1.3.7.4 Transportation Uses

Lake Erie has long been an important transportation link for
many of the economic centers in the Great Lakes region since
it is part of the Saint Lawrence Seaway System. In 1976,
129.8 million freight tons of U.S. traffic were carried on

Lake Erie (including the upper Niagara River).(4l)

2.1.3.7.5 Wells

Within 50 miles of the PNPP there are many locations where
residential water supplies are drawn from wells. Most of
the area is underlain by Ohio shale, which is very dense and
does not transmit water well. The only inland areas where
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there is a likelihood of recharge are in the several buried
valleys of the region.“z)

2.1.3.7.6 Regional Consumptive Uses of Water

Under normal operating conditions, the PNPP will require approxi-
mately 69,400 gallons of water per minute (155 cubic feet

per second). All water required for plant operation will

be taken from Lake Erie. Approximately 65 pe-cent of the

water will pass through service-water heat exchangers and

return to the lake via a diffuser pipe. The balance will

be required for cooling-tower makeup and will be evaporated.

It is not anticipated that the plant's use of lake water will
have any effect on other regional uses of lake water.
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TOWNS AND CITIES WITHIN FIFTY MILES OF THE PNPP

TABLE 2.1-1

Estimated
1975 Distance (miles) Direction From

Town/City (Ohio) Population (@) From Plant Site Plant site
0-5 MILES FROM PNPP
North Perry 872 1 E
Perry 1,005 3 S
5=10 MILES FROM PNPP
Madison 1,774 6 ESE
Painesville City 17,407 7 SW
Fairport Harbor 3,287 8 WSW
Grand River 599 9 WSwW
10-20 MILES FROM PNPP
Geneva~-on~-the~Lake 980 11 ENE
Geneva 7,167 E
Mentor-on-Lake 7,585 14 WSW
Kirtland Hills 468 15 SW
Mentor 39,523 15 Sw
Chardon 4,397 16 SSW
Aquilla 457 18 S
Ashtabula City 24,264 18 ENE
Rock Creek 765 18 SE
Willoughby City 19,896 18 SW
Waite Hill 534 18 SW
Eastlake 21,805 19 SW
Lakeline 217 19 WSW
Timber lake 1,085 19 WSW
20-30 MILES FROM PNPP
Jefferson 2,629 20 ESE
Willowick City 19,614 21 SwW
willoughby Hills 6,842 22 SW
Burton 1,253 23 S
Kirtland 6,063 23 SW
Wickliffe 18,365 23 SW
Gates Mills 2,252 24 Sw
Kingsville Township 1,921 24 ENE
Middlefield 1,90<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>