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Final Environmental Impact Statement 

Abstract: This final environmental impact statement (FEIS) 
was prepared by the Office of Energy Emergency Operations. The 
proposed action by the Department of Energy is the granting of a 
Presidential Permit for the construction, connection, operation, 
and maintenance of 69.6 kilometers (44 miles) of a +250 to +325 
and -250 to -325 kilovolt (250-325 kV) transmission facility from 
the Erie West Substation to the international border. The pro­
posed project will connect the General Public Utilities Corporation 
System with the Ontario Hydro System for the purpose of economic 
exchanges of power and increased reliability. Environmental 
impacts expected from construction and operation of the proposed 
Lake Erie Interconnection appear to be mainly transitory effects 
on aquatic life due to construction. 





SUMMARY 

Jersey Central Power and Light Company (JCP&L ) , a sub s idiary of  General 
Public Utilities Corpo ration (GPU) , has applied for permits to construct , 
connect , operate , and ma intain the U . S .  portion of  high-voltage direct-current 
(dc ) transmis s ion circuits extending from the Nanticoke Generating Station in 
Ontario , Canada , by cables under Lake Erie to the Pennsylvania shore , a dis­
tance of  about 100 kilometers (62 miles ) .  Overhead dc transmis s ion would then 
continue fo r 9 . 6  kilometers (6 mile s )  to a dc/ac convers ion s tation to be 
located adj acent to the existing Erie Wes t  substation of Pennsylvania Electric 
Company , also  a GPU sub s i diary . The maj o r  purpose o f  the propo sed Lake E rie 
Interconnection i s  to provide reliable transmis s ion for a planned f i rm pur­
cha s e  of 1000 MW by GPU from Onta rio Hydro (OH) during the period 1985 through 
1994 . The Canadian portion of the interconnection would be cons tructed by OH . 

An electric utility or other entity propo s ing to build a transmis s ion 
line cross ing a U . S .  international border mus t obtain a Pres idential Permit 
authoriz ing the proj ect ( see Executive Orders 10485 and 12038 ) . The U . S .  
Depa rtment of  Energy (DOE ) evaluates , proces ses , and i s s ues  each Pres idential 
Permit . Regulatory decis ion-making at both the s tate and federal levels must 
comply with environmental review laws . Thi s  envi ronmental impact document on 
the proposed proj ect ha s been des igned to meet the federal requirements of the 
National Environmental Policy Act (NEPA) . 

Pos s ible alte rnatives to the proposed transmis s ion line interconnection 
include enhancement of  conservation and us e of  decentralized ene rgy sources , 
purchase  of additional power from U . S .  sources , and construction of  additional 
generating capa city .  GPU already ha s implemented a Conservation and Load 
Management Plan . It appea rs unlikely that enhancement of  this plan would 
remove the need fo r the f i rm purchase from OH . "No a ction" by DOE would be 
equivalent to denial of  the Permit . 

GPU cons idered four alternative routes in determining the most des irable 
location for the interconnection between Onta rio Hydro and the Pennsylvania­
Je rsey-Ma ryland Interconnection (PJM) : the proposed Lake Erie Interconne ction , 
a combined overland and subma rine cable route , a route through the New York 
Power Pool (NYPP) , and another via Michigan and Ohio . The combined overland­
submarine , NYPP and Michigan-Ohio routes are not preferable for GPU ' s 1985 - 1994 
energy needs . 

The envi ronmental impacts expected from cons truction and operation of  the 
proposed Lake Erie Interconnection appear to be ma inly trans itory effects on 
aquatic  life due to construction , provided that pos s ible impacts a re mitigated 
by appropriate practices . 

The envi ronmental impacts expected from the enhanced conservation and, 
decentralized source alternative would be ma inly those  due to the increased 
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m1n1ng , manufacturing , and t ransportation required to supply the material s  and 
equipment neces sa ry to implement this alternative . These impacts would be 
national in extent but imperceptible (or near ly so) at  any specific  locality .  
This alternative would not p rovide the enhancement o f  reliability which would 
be a benefit from the propo sed interconnection . 

The alternative of  purchase  of  additional power f rom other U . S .  sources 
could have a wide variety of  impacts , depending upon how and where the power 
i s  generated . S ince the se impacts would be spread over many locations , they 
would be nearly imperceptible in any specific locality . 

Construction impacts would result from the a lternative of  construction 
and ope ration of additional generating capacity . The impacts of ope ration 
would be roughly comparable to those associated with additional power pur­
chases , but mainly confined to a s ingle , smal l  region in which they would be 
perceptible . 

The enhanced cons e rvation and additional power purchased from U . S .  sources 
a lternatives would p robably result in the least adverse environmental conse­
quences . However ,  it  is  doubtful that enhanced conservation and use of  decen­
tralized sources could meet the need of  GPU ' s customers  within the 1 9 85 - 1994  
t ime frame . Additional U . S .  purchases  would not enhance reliability nor 
reduce U . S .  o i l  imports . Const ruction and operation of  new generating capac­
ity would impose greater adverse environmental consequences than would con­
s t ruction and ope ration of the p roposed interconnection . 

i i  



SUMMARY 

LIST OF FI GURES 
LIST OF TABLES 

1 . PURPOSE AND NEED 
1 . 1  Introduction 
1 . 2  Proj ect Summa ry and Purpose 

CONTENTS 

1 . 3  Resource Plan and Supply Requirements 
1 . 4  Technical Studies . . . . .  . 

2 .  THE PROPOSED PROJECT AND ITS ALTERNATI VES 
2 . 1  Interconne ction with Ontario Hydro 

2 . 1 . 1  P roposed Lake E rie Interconnection 
2 . 1 . 1 . 1  Cable . . .  . 
2 . 1 . 1 . 2  Route . . .  . 
2 . 1 . 1 . 3  Cable Laying 
2 . 1 . 1 . 4  Overhead Line 
2 . 1 . 1 . 5  Substation and Converter 

2 . 1 . 2  Alternative Interconnection Options 
2 . 2  The Alternative of Enhanced Conservation and the Development 

of Decentralized Energy Sources . 
2 . 2 . 1  Enhanced Conservation . . . . . . .  . 
2 . 2 . 2  Decentralized Energy Sources . . .  . 

2.3 The Alternative of  Purchase  of  Additional Power from 
U . S .  Utilities During the Period from 1985 through 1994  

2 . 4  The Alternative of  Const ruction and Ope ration of  Coho- l 
2 . 5  Comb ination of  Alternatives 

3 . AFFECTED ENVIRONMENT 
3 . 1  E cology . . . .  

3 . 1 . 1  Aquatic . .  
3 . 1 . 2  Terrestrial 
3 . 1 . 3  Wetlands 
3 . 1 . 4  Threatened and Endangered Species 

3 . 2  Socioeconomics 
3 . 2 . 1  Employment 
3 . 2 . 2  Population 
3 . 2 . 3  Hous ing . . 
3 . 2 . 4  Transportation 

3 . 3  Cultural Resources 
3 . 3 . 1 Historical S ites 
3 . 3 . 2  Archeological S ites 

i i i  

i 

vi 
vii 

1 - 1  
1 - 1  
1 - 1  
1 - 4  
1 - 4  

2 - 1  
2 - 1  
2 - 1  
2 - 1  
2-5  
2-5  
2 - 7  
2 - 1 0  
2- 1 0  

2 - 1 1  
2 - 1 1  
2 - 12  

2 - 1 3  
2 - 1 3  
2 - 16 

3 - 1  
3- 1 
3 - 1  
3 - 7  
3 - 1 0  
3 - 1 0  
3 - 1 1  
3 - 1 1  
3 - 1 3  
3 - 1 3  
3 - 1 3  
3- 14  
3 - 1 4  
3 - 1 4  



CONTENTS 

Page 

3 . 4  Land Use 3-16 
3 . 4 . 1 Agriculture 3 - 1 6  
3 . 4 . 2  Recreation 3 - 1 6  
3 . 4 . 3  Natural Areas 3 - 2 1  

3 . 5  Water U s e  . . . . 3-22  
3 . 5 . 1  Muni cipal/ Industrial Supplies  3-22  
3 . 5 . 2  Fi sheries . . . . . . . . 3-22 
3 . 5 . 3  Ports/Shipp ing/Navigation . 3-22 
3 . 5 . 4  Recreation . . . . . . . . 3-23  
3 . 5 . 5  Sand and Gravel Extraction 3-23 
3 . 5 . 6  Lake E rie Natural Gas Development 3-23 

3 . 6  Seismic Activity . . . . . 3-23  
3 . 7  Meteo rology and Climatology 3-23 

4 .  ENVIRONMENTAL CONSEQUENCES . . 4- 1 
4 . 1 Consequences  o f  the Proposed Lake Erie Interconnection 4- 1 

4 . 1 . 1  E cology . . . . . . . 4- 1 
4 . 1 . 1 . 1  Aquatic Ecology . . . . . 4- 1 

4 . 1 . 1 . 1 . 1  Construction . . . . 4- 1 
4 . 1 . 1 . 1 . 2  Operation/Ma intenance 4-4 

4 . 1 . 1 . 2  Terrestrial Ecology . . . 4-4 
4 . 1 . 1 . 2 . 1 Construction . . . . 4-4 
4 . 1 . 1 . 2 . 2  Operation/Ma intenance 4-5 

4 . 1 . 1 . 3  Wetlands . . . . . . . . 4-6 
4 . 1 . 1 . 4 Threatened and Endangered Species 4-6 
4 . 1 . 1 . 5 Air Quality . 4-7 

4 . 1 . 2  Soc ioeconomics . . . . . 4-8 
4 . 1 . 2 . 1  Construction . . . . 4-8 
4 . 1 . 2 . 2  Operation/Ma intenance 4- 14  

4 . 1 . 3  Cultural Resources 4- 15 
4 . 1 . 3 . 1  Construction . . . . 4- 15 
4 . 1 . 3 . 2  Operati�/Ma intenance 4- 15 

4 . 1 . 4  Land Use . . . . . . . . 4- 1 6  
4 . 1 .  4 . 1 Cons truction . . . . 4- 1 6  
4 . 1 . 4 . 2  Operation/Maintenance 4- 1 8  

4 . 1 . 5 Water Us e . . . . . . . . 4 - 2 1  
4 . 1 . 5 . 1  Municipal/ Industrial Supplies 4-2 1  
4 . 1 . 5 . 2  Fisheries . . . . . . . . 4-22 
4 . 1 . 5 . 3  Ports/Shipp ing/Navigation . . 4-22 
4 . 1 . 5 . 4 Recreation . . . . . . . . . 4-23 
4 . 1 . 5 . 5 Commerc ial Sand and Gravel Extraction from Lake Erie 4-24 
4 . 1 . 5 . 6  Natural Gas Development in Lake Erie 4-24 

4 . 1 . 6 Seismic Activity . . . . .  . . . . .  4-24 
4 . 2  Cons equences of  Alternatives to the Proposed Lake Erie 

Connection . . . . . . . . . . . . . . . . . . . 4-24 
4 . 2 . 1  Enhanced Cons ervation , I nc rea sed Load Management , 

Decentralized Energy Sources 4-24 
4 . 2 . 1 . 1  Natural Resources . 4-25 
4 . 2 . 1 . 2 Socioeconomic s  4-25 
4 . 2 . 1 . 3  Cultural Resources 4-27  

iv 



CONTENTS 

4 . 2 . 1 . 4  Land Use . . . . . . . . . . . . . . . . .  . 
4 . 2 . 1 . 5 Air Quality . . . . . . . . . . . . . . . .  . 

4 . 2 . 2  Purchase  of Add itional Power from U . S .  Utilities  
4 . 2 . 2 . 1  Natural Resources . 
4 . 2 . 2 . 2  Socioeconomi cs 
4 . 2 . 2 . 3  Cultural Res ources 
4 . 2 . 2 . 4  Land Use 
4 . 2 . 2 . 5 Transportation 
4 . 2 . 2 . 6  Air Quality . .  

4 . 2 . 3  Construction and Operation of Coho - l  
4 . 2 . 3 . 1  Aquatic Ecology . .  
4 . 2 . 3 . 2  Terres trial Ecology 
4 . 2 . 3 . 3  Socioeconomi cs  
4 . 2 . 3 . 4  Cultural Resources 
4 . 2 . 3 . 5  Land Use 
4 . 2 . 3 . 6  Air Quality . 

4 . 3  Comparison of Impacts Expected from Alternatives 
4 . 4  Mitigative Measures . . . . . . . . . . . .  

4 . 4 . 1 Mitigation for the Propos ed Lake Erie Interconnection 
4 . 4 . 1 . 1  Cable Laying in Lake Erie 
4 . 4 . 1 . 2  Cable Laying on Land . . . .  . 
4 . 4 . 1 . 3  Transmi s s ion Co rridor . . . . .  . 

4 . 4 . 2  Mitigation for Alternatives to the Lake Erie 
I nterconnection . . . . . .  . . . . .  

4 . 5  Significant Environmental Effects that Cannot Be 
Avo ided if Proj e ct is Implemented . . . . . . 

4 . 5 . 1  Commercial Vessel  Traffic . . . . .  . 
4 . 5 . 2  Sand , Gravel ,  and Natural Ga s Development 
4 . 5 . 3  Cultural Resources 
4 . 5 . 4  Esthetics . . . . . . . .  . . . . .  . 
4 . 5 . 5  Ecology . . . . . . . . .  . . . . .  . 

4 . 6  I rrevers ible and I rretrievable Commitments o f  Resources 
4 . 7  Energy Requirements and Conservation Potential . . . .  
4 . 8  Poss ible Conflicts Between Propo sed Action and Obj ectives 

of  Federa l ,  Regional,  State , and Local Land-Use Plans , 
Policies , and Controls . . . . . . .  . 

4 . 9  Growth- I nduc ing Impact o f  the Propo sed Action 
4 . 1 0 Summary 

5 . REFERENCES 

6 .  LIST OF PREPARERS 

7 .  LIST OF AGENCIES , ORGANIZATIONS , AND PERSONS RECEIVING COPIES 
OF THI S  DOCUMENT . . . . . . . . . . . . 

8 .  COMMENTS ON THE DRAFT E I S  AND RESPONSES 

APPEND IX A .  GLOSSARY 

APPENDIX B .  FLOODPLAIN/WETLAND ASSESSMENT 

v 

Page 

4-27  
4-27  
4-27  
4-27 
4-28 
4-28 
4-28 
4-28 
4-28 
4-29 
4-29 
4-30 
4-30 
4-3 1  
4-31  
4-32 
4- 33 
4-33 
4-33 
4-33 
4-35 
4-36 

4-37 

4-38 
4-38 
4-38 
4-38 
4-38 
4-38 
4-38 
4-39 

4-39 
4-39 
4-39 

5 - 1  

6 - 1  

7 - 1  

8 - 1  

A- I 

B - 1  



Figure 

1 . 1  
1 . 2 

2 . 1  
2 . 2  

2 . 3  
2 . 4 
2 . 5 
2 . 6 

3 . 1  

3 . 2  
3 . 3  
3 . 4  
3 . 5  

4 . 1 

4 . 2  

4 . 3  

B . 1  

FIGURES 

Proposed Lake Erie Transmiss ion Route 
Proposed Lake Erie Submar ine Cable Corridor 

Plan and Profile of Submarine Cables in Lake E rie 
Plan and Profile of Underground Cable Route from Lake E rie 

Shore to Coho Switching Station . . . . . . . . 
Route from Lake E rie to the Erie West Substation . 
Typical 300-kV Direct-Current Suspens ion Structure 
Location of the Proposed Coho S ite . . 

Map of Coho S ite and Transmiss ion Line . 

Aquatic Sampling Stations at the Proposed Coho Station 
( 19 7 4 - 1 9 7 8 )  

General Vegetation Map 
Existing Land Use 
Future Land Use 
Map of Ea rthquake Epicenters in the Lake Erie Region 

Sulfur Oxides Emi s s ions Trends for the United States , 
1940 - 2000 . . . . . . . . . . . . . . . . . 

Nitrogen Oxides Emi s s ions Trends for the United States , 
1940-2000 . . . . . . . . . . . . . . . 

Lake E rie Interconnection Proj ect S chedule . . . 

Wetlands and Floodplains Located in the Proposed 
Proj e ct Area . . . . . . . . . . . . . . . . . 

vi 

Page 

1 - 2  
1 - 3  

2 - 2  

2-3  
2-8 
2-9  
2 - 14 
2 - 15 

3-6  
3-8 
3 - 1 8  
3 - 19 
3-24 

4-9 

4- 1 0  
4- 13  

B-2  



TABLES 

Table 

1 . 1  General Public Utilities Electric Load and Resources 

2 . 1  

3 . 1  
3 . 2  
3 . 3  
3 . 4  
3 . 5 
3 . 6  
3 . 7  
3 . 8 
3 . 9  

4 . 1  

4 . 2  

4 . 3  
4 . 4  
4 . 5  

4 . 6  

4 . 7  

List  of  Maj o r  Permits ,  Licenses , and Approvals Required 
of  the Applicant . . . . . . . . 

Summa ry of  Mac roinvertebrate Survey 
Employment by Economic Sector in E rie County ( 19 7 5 )  
I ndustries in E rie County and Percent of  Total Employment 
1980 and Forecasted Populations by Municipality . . . . 
Population Density by Municipality . . . . . . . . . . 
National Register S ites Located within the Proj ect Area 
Structures of Local His torical S igni ficance . 
Land Uses in Proposed Proj ect Area in 1 9 7 5 - 7 6  
Recreational Areas  in Surrounding Townships . 

Potential Impacts to Lake E rie Water Quality as  a Result 
of  Trenching for Cable Laying in the Approach Zone 

Emis s ions from Nanticoke Generating Station for 1000 MW 
of E lectricity . . . . . . . . . . . . . . . .  . 

National Distribution of  1 9 7 7  Sulfur Oxides Emis s ions . 
National Distribution of  1 9 7 7  Nitrogen Oxides Emi s s ions 
Materials Needed for Manufacture of  Decentralized 

Energy Sources . .  . . . . . . . . . . . . . . . . . 
Expected Ma ximum Increases  in the Average Concentrations 

of  S02 and of  Suspended Particulates as  a Result o f  
the Operation of  the Coho Unit 1 Generating Plant 

Impacts Expected from Alte rnatives . . . . . . . . . 

vii 

Page 

1-5  

2-4  

3-4 
3 - 1 1  
3 - 1 2  
3 - 1 3  
3 - 1 4  
3- 15 
3 - 15 
3 - 1 7  
3-20 

4-2 

4-7 
4- 1 1  
4 - 1 2  

4-26 

4-32 
4-34 





1 . 1  INTRODUCTION 

1 . PURPOSE AND NEED 

Under Executive O rder 10485 as  amended by Executive Order 12038 , a Pre s i ­
dential Permit is required for the cons truction , conne ction , operation , and 
maintenance of electrical transmis s ion fa cilities that c ro s s  an internationa l 
borde r o f  the United States . Unde r  the latter Orde r , authority to grant or  
deny a Pres idential Pe rmit is delegated to  the Secretary o f  Energy , subj ect to  
concurrence by  the Secretary o f  Defense and the Secreta ry o f  State . 

Jersey Central Power & Light Company (JCP&L ) , a subs idiary o f  General 
Public Utilities Corporation (GPU) , applied to DOE on June 25 , 1980 , for a 
Permit for the Lake Erie Interconnection . GPU owns the entire common stock of 
JCP&L and of two Pennsylvania electric utilities , Metropolitan Ed ison Company 
(ME ) and Pennsylvania Electric Company (PN) . The three companies are operated 
as an integrated GPU system , although each is separately regulated by the 
Public Utility Commis s ion of its s tate. JCP&L , the actual Applicant , would be 
the maj or customer ( 65 0  MW) for the proposed firm sale of power ( 1000 MW 
tota l )  f rom Ontario Hydro (OH) , but the entire GPU system would be affected . 
I ndeed , the U . S .  portion of the interchange would be cons tructed in PN terri­
tory but not necessa rily by PN . For these  reasons and for s implicity , GPU 
will generally be cons idered as  "the Applicant" throughout this environmental 
impact  s tatement . 

1 . 2 PROJECT SUMMARY AND PURPOSE 

GPU , a U . S .  electric utility holding company , and OH , a c rown corporation 
of Canada , propose in cooperation to cons truct and operate the Lake Erie 
Interconnection , a facility fo r transmi s s ion of dc electric power between 
existing sub s tations nea r  E rie , Pennsylvania , and Nanticoke , Ontario . The 
p roposed transmis s ion route is shown in Figures 1 . 1 and 1 . 2 .  Over mos t  of its 
length , 100 kilometers ( km) [ 62 miles (mi ) ] ,  the facil ity would be composed of 
five cables on or  under the bottom of Lake Erie . New equipment to convert ac  
power to  dc and vice versa would be required at the Nanticoke and Erie  Wes t  
sub s tations . About 9 . 6  km (6 mi ) of new overhead transmi s s ion line would be 
constructed to connect E rie Wes t  to a te rmina l near  the Lake E rie shore . GPU 
would construct and own the U . S .  portion of the faci l i ty while OH would con­
struct and own the Canadian portion . After completion of the interconnection 
in late 1984 , GPU would buy 1000 MW of ele ctrical power from OH through 199 4 .  
The interconnection would subsequently s e rve a s  a non-dedicated transmiss ion 
facility p roviding a means for exchange of emergency , sea sonal-diversity , and 
e conomy energy between OH and U . S .  utilities . The proposed p roj ect is  described 
in greater detail  in Section 2 . 1 .  

GPU's main purpose in constructing the p roposed Lake E rie Interconnection 
is  to p rovide an adequate transmi s s ion path for a p roposed f i rm purchase  of 

1 - 1  
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Fig . 1 . 1 .  Proposed Lake E rie Transmis sion Route . From GPU 1981a , 
Figure 2 . 0- 1 . 

1000 MW from OR during the yea rs 1985 through 1994 . The firm purcha se  would 
relieve the capacity deficit due to the loss  of Three Mile  I sland Unit 2 and 
to the deferment of one new generating plant and the cancellation of another 
which had been planned for operation during the 1980 ' s .  I t  would also p rovide 
GPU and its customers with lower cost electrical energy than would be avail­
able by purchase  from GPU ' s neighboring utilities in the Pennsylvania-Jersey­
Maryland Interconnection (PJM) . PJM baseload energy is p rovided by coa l - fired 
and nuclear plants , but peak power is p rovided by the more expensive oil-fired 
units . On the other hand , OR baseload energy is provided by hydro and nuclear 
plants , normal peak power is p rovided by coal-fired units , and emergency power 
is provided by oil- fired plants . Peak power purchased from OR would be les s 
expensive than the peak power purchased from PJM due to the cost of the fuel 
used . 

1 - 2  
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1 . 3  RESOURCE PLAN AND SUPPLY REQUIREMENTS 

GPU ' s electric load and resources (generating and purchase  capability) 
a re shown in Tab le 1 . 1  for the yea rs 1982 through 1995 . The peak load is  
based on GPU ' s  Energy Plan o f  November 1 9 8 1  ( Load and Capac i ty Forecas t 
Tables ) .  

The average annual rate of growth (AARG) of peak load indi cated by GPU 
for the yea rs shown in Table 1 . 1  ( 1982- 1995 ) is 2 . 2% .  I ndependent forecasts 
of AARG made by Joiner and Platt ( 19 8 1 ; Table IV- 6 )  for the region of the 
United States in which GPU is a maj or  supplier indicate that the AARG will be 
2 . 5% .  This  is unusually good agreement for forecasts of this  kind made by two 
independent sources . 

The entries in Table 1 . 1  that allow comparison of percent reserves 
( columns 8 through 1 1 )  with and without the OR capacity reflect the as sumption 
that the firm purcha se of 1000 MV from OR via the interconnection will begin 
in 1984 and continue through 199 4 . All of  the 1000 MW are a s sumed to be 
available for the summer peak in 1986 . Normal ly , GPU would seek to maintain a 
system reserve margin (% reserve ) of about 25% in order to meet interconnection 
obl igations (GPU 1980a ) . 

As indicated in Table 1 . 1 ,  that level (% reserve) will be a chieved in 
only one yea r  ( 19 9 1 )  and then only if  (a) the OR firm purchase  is  in place , 
(b)  Three Mile I s land Unit 1 comes on line in 1983 , ( c )  Three Mi le I s land 
Unit 2 comes on line in 1990 , and (d)  a 625-MW coal plant is completed for 
1 9 9 1  ope ration . 

1 . 4  TECHNICAL STUDIES 

The Department of Energy (DOE ) s taff will determine if the Applicant ' s  
p roposed international interconnection will  impair the sufficiency of electric 
power supply within the United States . The DOE will  a l s o  determine if the 
interconnection will impede or tend to impede the coordination of electric 
utility planning o r  operation within the Applicant ' s  service a rea . To meet 
this requirement , the DOE staff is conducting a technical review in the fol­
lowing a reas: ( 1 )  system load flow studies to review the expected performance 
of the pertinent pa rts of the two systems and to determine l ine loadings 
during normal ope ration and during the outage of certain key fac i lities ; ( 2 )  
voltage - level evaluations with and without the proposed facility ;  ( 3 )  system 
stab i lity s tudies immediately following a maj or  outage or  disturbance ; and (4)  
p roduction- cost s tudies and los s - of-Ioad p robab i l ity studies to  a s c e rtain the 
economic and reliab i lity factors a s s o ciated with the proposed line . 

A computer ana lysis  will be used to a s sess  potential benefits in pro­
duction cos t ,  fuel use , and reliability resulting from incorporation of the 
p roposed interconnection into the applicant ' s  system . The computer  simulation 
model wi ll  be for several different periods from January 1985 through December 
1994 . The GPU system will be modeled separately and comb ined with the OR 
system . For reliabil ity evaluation , an additional analysis will  be performed 
for the GPU system with the addition of the available interconnection capac ity 
modeled a s  a generating plant . 
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Table 1.1. General Public Utilities Electric Load and Resources 

Year 

(1) 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

Peak 
Load 
(MW)

a 

(2) 

6155 

6365 

6478 

6609 

6730 

6857 

7031 

7201 

7360 

7537 

7685 

7839 

7986 

8138 

Annual 
Operable 
Resources 

(MW)b 

(3) 

6406 

6523 

6499 

6219 

6246 

6261 

6261 

6261 

6261 

6261 

6261 

5876 

5108 

4838 

Capability Added 
and Operable 

(Annual, 1982-1995) 

TMI-l 
(MW) 

(4) 

776 

776 

776 

776 

776 

776 

776 

776 

776 

776 

776 

776 

776 

TMI-2 
(MW) 

(5 ) 

880 

880 

880 

880 

880 

880 

Coal 
Steam 
(MW) 

(6) 

625 

625 

625 

1250 

1250 

Changes in 
Capability 

due to 
Retirements 

and Purchases 
(MW) 

(7) 

117 

-25 

-279 

27 

15 

-385 

-768 

-250 

-312 

Based on "GPU Energy Plan, Load and Capacity Forecast Tables" (GPU 1981). 
a

Summer peak (GPU is a summer peaking utility). 

Total 
Resources 

Without 
Ontario Hydro 

Purchase 
(MW) 

(8) 

6523 

7274 

6995 

7022 

7037 

7037 

7037 

7037 

7917 

8542 

8157 

7389 

7744 

7432 

Reserve 
Without 

Ontario Hydro 
Purchase 

(%)
c 

(9) 

6 

14 

8 

6 

4 

3 

<1 

Negative 

8 

13 

6 

Negative 

Negative 

Negative 

Total 
Resources 

With 
Ontario Hydro 

Purchase 
(MW) 

(10) 

6523 

7274 

6995 

7622
d 

8037 

8037 

8037 

8037 

8917 

9542 

9157 

8389 

8744 

8432 

Reserve 
With 

Ontario Hydro 
Purchase 

(%)
c 

(11) 

6 

14 

8 

15 

19 

17 

14 

12 

21 

27 

19 

7 

9 

4 

b
Summer capability. The numbers in this column (3) have been adjusted to show how the 1982 capability decreases due to retirements and 
reduced purchases over the 10-year period. Capability is also affected by variable diversity interchange agreements. These capability 
figures, with and without Ontario Hydro (OH) purchase, are directly from Table 1 (summer) of the GPU Energy Plan. 

c
The percent reserves are calculated using the equation: 

% 
[Total Resources (column 8 or 10) 1] x 100 Reserve ::: -

Peak Load (column 2) 
d

GPU indicates that their first use of OH-purchased power (300 MW) will be in December 1984, the second increment (300 MW) will be used in 
May 1985, and the third (400 MW) in December 1985. Thus, the entire amount will be available for the summer peak of 1986. 
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2 .  THE PROPOSED PROJE CT AND ITS ALTERNATIVES 

The propo sed Lake Erie Interconnectio n ,  cons is ting o f  three op tional 
transmi s s ion routes , and three alternatives to the route preferred by the 
Applicant are described below . The alternatives cons idered are a )  enhanced 
levels of cons ervation and use of  decentralized energy sources within the 
Gene ral Public Utilities Corporation (GPU) service area , b) purchase  o f  addi­
tional power from U . S .  sources , and c) cons truction and operation o f  a new 
generating plant . These alternatives were selected be cause each might con­
ceivably repla ce the firm power purchase  from Ontario Hydro (OH) , the end 
purpose of the propo sed proj ect . The environmental cons equences of  the pro­
posed interconnection and o f  the three alternative s are also summarized . 

The "no action" alternative is not cons ide red as a distinct alte rnative 
because no a ction by DOE is merely equivalent to denial of the Pres idential 
Permit . Denial of the Permit could re sult in one or  more a ctions by the 
Applicant : continued purcha se of U . S .  power , conservation and use of decen­
tralized ene rgy sources , and cons truction of a new generating fac ility. 

2 . 1  INTERCONNECTION WITH ONTARIO HYDRO 

2.1 . 1  Proposed Lake Erie Inte rconnection 

Over mo st of its length , 9 7- 1 1 3 km (60-70 mi ) ,  the interconnection would 
be compo sed o f  five cables on or under the bottom of Lake Erie (Fi g .  2.1 ) . 

The new line would originate at the Nanticoke Gene rating Station on the 
Canadian shore of Lake Erie and terminate at the existing Erie West Sub s tation 
located s ix miles inland on the U . S . side . The trans ition from subma rine 
cable to overhead line would o c cur near the shore immediately we st o f  the 
mouth of Elk Creek in Gi rard Township , app roximately 23 km ( 1 4  mi ) we st of the 
City o f  Erie (Fi g .  2 . 2 ) . The transmi s s ion line i s  planned to have a capacity 
of 1 000 MW and to operate at +250  to +325 and -250  to -325 kilovolts (250-
325 kV) dc. GPU would cons truct and own the U . S .  po rtion of the facility 
while OH would cons truct and own the Canadian port ion . The concern of this 
EIS  is the portion within the U . S .  j urisdiction as spe cified in Executive 
Order 1 2 1 1 4 . 

Maj or permits , licenses ,  and approvals that the Appli cant will be required 
to obtain in order to commence cons truction a ctivities for the U . S. portion of 
the inte rconnection proj ect are li sted in Table 2 . 1 .  The DOE pe rmitting 
a ction will be cons is tent with other permitting and licens ing by local, State , 
and Federal agencies . 

2 . 1 . 1 . 1 Cable 

The proposed cable is a ma s s - imp regnated paper-insulated cable operating 
at voltages of  about 300 kV (250 to 325 kV) (GPU 1 9 80a) . This type  of cabl

'
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Figure 2 . 1 .  Plan and Profile of Submarine Cables in Lake Erie . 
From GPU 1 9 8 1b . 
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Figure 2 . 2 .  Plan and Profile o f  Underground Cable Route from Lake Erie 
Shore to Coho Switching Station . From GPU 1 9 8 1b .  
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Tab le 2 . 1 .  List  of  Maj o r  Permits , Licenses , and Approva ls  Required 
of the App licant 

Permit Agency 

1. Pres idential Permit : cross  
internationa l boundary 

2 .  Environmental Report 

3 .  Encroachment Permits : c ro s s , 
enter , o r  wo rk in waterway 

4 .  Water Quality Certification 

5 .  Work in Navigable Waters: 
cros s , enter ,  o r  work in 
waterway 

6 .  Dispos a l  of Spo il: disposal 
o f  materials  from trenching 
activity 

7 .  Agencies to be conta cted prior 
to commencement of work on 
p roj ect 

Source : GPU 1980a . 

Department of Energy 

Department of Energy 

Pennsylvania Department 
of Environmenta l 
Res ources 

Pennsylvania Department 
of Environmenta l 
Res ources 

U . S .  Army Corp s of  
Engineers 

U . S .  Army Crop s of  
Engineers 

Dep t .  of  Defense; U . S .  
Coast Gua rd; Great 
Lakes Bas in Commis s ion; 
Great Lakes Commis s ion; 
International Jo int 
Comm . ;  U . S .  State 
Dept . ;  Pennsylvania Coastal 
Zone Management Commis s ion; 
U . S .  Dept . of  Trea sury 
(Customs ); U . S .  Dept . 
o f  Justice (Immigration) 

has been used suc c e s s fully in seve ra l proj ects , inc luding a l ine between 
No rway and Denmark [ 129 km (80 mi ) ]  and a l ine from the British Columbia main­
land to Vancouve r I s land [ at depths of 550  m ( 18 15 ft)  and operating at 
260 kV dc ] Three manufacture rs of  such cable a re confident that this type of 
cable  can be used for this proj ect . The capacity per cable i s  about 300 MW. 
Four cables  operating in a bipolar mode ( two at +300 kV , two at -300 kV) 
rela tive to ground could be used to a chieve a c ircuit capac i ty of 1000 MW. A 
fifth cable would also  be la id; during norma l operation this cable would serve 
as a neutral return to minimize ground currents . S ince this function is not 
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es sential , the fifth cable would be avai lable to rep lace a failed cable until  
repair could be ac complished . 

2 . 1 . 1 . 2 Route 

The route has the following salient characte ristics (GPU 1980a ) : 

1 .  The route leaves Nanticoke Gene rating Station , fol lowing a southeasterly 
direction to avoid the shipp ing channel , and fo l lows a path through a 
netwo rk o f  ga s pipelines  nea r  the Ontario sho re (Canadian j urisdiction) . 

2 .  The route maintains a distance of about 10  km (6 . 2  mi)  to the east of  
Long Point Lighthouse to utilize deep water and avoid pos s ible dange r 
from anchors o r  ships rounding Long Po int to seek shelter in storms . This 
distance is  also  adequate to avo id the continuous deposition of sand and 
mud whi ch occurs east o f  Long Po int (Canadian j urisdiction) . 

3 .  After clearing Long Point , the cable route follows a southwesterly direc­
tion towa rds Penelec ' s  Coho s ite and fina lly turns south on a direct 
approach from deep water to the shorel ine terminal (U . S .  j urisdiction) . 

4 .  The trans ition from submarine cable to overhead line wi ll be located at 
the Coho s ite with a s ingle - c ircuit 300-kV ove rhead dc line paralleling 
an existing right-of-way (ROW) to a dc/ac conve rter s tation at Erie West 
Substation . 

The prec ise location of the Lake Erie cable corridor wi ll  be selected 
from a wider corridor (Fig . 1 . 2 ) after extens ive investigation by the Applicant . 

The plan and profile of the cables in Lake E rie is  presented in Figure 2 . 1 .  
The distance between the cables embedded in the splice boxes will be app roxi­
mately 3 m ( 10 ft) . Approximately 100 m (330 ft) from sho re the cables will 
be placed in three o r  five separate trenches , spaced 10  m (33  ft ) apart , to 
protect them from damage from ice s cour and ships ' anchors . In the deeper 
central basin o f  the lake , the cables will  be laid on the bottom , spa ced a 
minimum o f  250 m ( 820 ft)  apart with a buffer zone o f  125 m (410  ft)  on either 
s ide of the outs ide cables . Thus , the antic ipated corridor width will be 
1250 m (4100 ft ) . The cables will  be allowed to s ink into the bottom sedi­
ments . It  is  estimated that the subma rine cables will  be buried for thei r  
enti re length t o  the following depths : 2 m ( 7  f t )  i n  rock , 3 m ( 1 0  f t )  in 
sand and c lay , 1 m ( 3  ft)  in mud and s ilt ( GPU 1 9 8 1b ) . 

2 . 1 . 1 . 3 Cable Laying 

The cable laying will begin on either the U . S .  o r  Canadian shore . The 
laying vessel  will approach the shore as closely a s  pos s ible and the end of 
the cable will  be paid out from the vessel  and floated to the shore on small  
floats . Once the cable end has been located at the place whe re it will  be  
j oined to  the shore-end cable , the submarine cable will be a l lowed to  s ink to 
the bottom into a trench which ha s been prepa red for it . The vessel  will then 
pro ceed a long its course towa rd the other s ide o f  the lake , paying out the 
cable as it goes . The cable will  drop to the bottom of the lake where it mus t 
be guided into the trench . This  guiding wi ll  like ly be done by a self-propel led 
s led , which wi ll  move along the lake bottom j us t  behind the cable- laying 
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vessel . In certain sections , notably in mid-lake , the guiding sled may a ctually 
prepa re the trench a s  it places the cable , us ing a combinat ion o f  plow and 
hydraulic  j ets (GPU 1980a ; GPU 198 1b ) . 

The course of the ves s e l  must be a c curately cont rolled to within a few 
meters . It s pos ition will be pinpointed at al l times by precise  radio survey 
equipment insta lled on the s hip and at locations in Ontario and Pennsylvania . 
Accurate control o f  the ves s el's position and heading will  be ma inta ined by 
one o r  a combinat ion of the following three methods , depending on the ship 
chosen for the j ob :  

--the ship may be self-propelled and equipped with special pro­
pellers and control equipment ; 

--the ship may be maneuvered by tugs ; 

--the ship may be held in pos ition by four anchors and it s position 
and heading controlled by tightening and loosening ancho r chains 
appropriately . The anchors would be reposit ioned periodically by 
tugs . 

The vessel wi ll pro ceed to the near shore a rea at the other terminal , 
where the end of the cable wi ll be taken ashore on floats and sunk into a 
precut trench . Total time for laying an individua l cable a fter trenching is 
expected to be only a few days . 

As the cable laying must proceed expedit iously over the whole 1 00 km 
( 62 mi ) once it has started , s ome preparation o f  the lake bottom such as  
dredging o r  trenching will be necessary as  a sepa rate operat ion befo re laying 
sta rts . The a lternatives available for this prepa ratory wo rk are : dredging , 
t renching , and plowing and j etting . 

The convent ional method of instal ling a buried p ipeline o r  cable is  to 
dredge out a trench , lay the cable in it , and backfill . This  method works in 
rock , where blast ing is necessary ,  and in reasonably firm soil . In Lake Erie , 
it has been used for const ruct ion o f  water intake and dis cha rge st ructures .  
At the s ho reline portion o f  the route , a s  well as  in very shal low water , 
dredging is  l ikely to be the only feas ible method , a lthough further investi­
gat ion is  required on dispos a l  of  spoil  and pos s ible requirement o f  backfil l . 
Dredging progresses  at less  than 1 km (0 . 6  mi) per week in rock and produces a 
wide trench . The dredging would be done as  a prepa ratory operation , and the 
cab le would be laid at a later time . Some cleaning out o f  the trench may be 
required if  sediment ha s drifted into it . 

A second pro cedure whi ch may be ava ilable for certain kinds of  rock and 
hard s o ils  is the use o f  a self-propel led trenching ma chine , which c rawls 
along the bottom and cuts a na rrow trench . The ma chine uses a rotary cutt ing 
device to cut the bottom material into small pieces , and a hydraulic  j et 
system to force the material out of the trench . The material then sett les 
back loosely in the trench and on both sides . This pro cedure is faster [ about 
� km ( 0 . 3  mi) per day in roc k] than dredging , but is a relatively new tech­
nology .  Several manufa cturers have prototype ma chines  which a re be ing inves ­
tigated . Some machines dig the trench and lay the cable in one o�erat ion , and 
others require laying to be a second operation . 
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Plowing and j etting is  a thi rd procedure , useful in s and and soft mud 
where a wide trench would backfill  itself too quickly to be practical . A 
machine would be used to plow a narrow trench , hold the trench open briefly 
with hydraulic j ets , drop the cable in the trench , and a l low the trench to 
ba ckfill its e l f . It is likely this method would be used in the deep part of  
the route , where the substrate is  soft . 

From the shore terminal point of the submarine cables ( submarine-under­
ground cable j unction in the concrete splice boxe s )  to the switching structure 
[ 0 . 4  km (0 . 24 mi )) , it will be necessary to embed the cables in the soil . 
Plans a re to excavate a s ingle trench for the cables with a backhoe , a llowing 
spacings of about 1 m (3 ft) between each cable . Thermal backfil l  ( s and) 
would surround the cables and a 7 . 6- centimeter ( 3 - inch) concrete cover would 
be placed over the backfi l l . The concrete cover would be covered over with 
0 . 8  m ( 2 . 5  ft)  o f  soil  and seeded with erosion- retarding gra s s e s . Erosion­
and sedimentation-contro l practices as  well  as  reseeding will  be imp lemented 
to control the impacts of construction and land clearing for the underground 
cable and the switching s tation (GPU 1980a ; GPU 1 9 8 1b ) . The route to the 
switching s tation and the depth of cable imbedment are shown in Figures 2 . 2  
and 2 . 3 .  The switching s tation wi ll  occupy less  than one-quarter acre . The 
s tation will be fenced and s imi lar to a sub station in appearance . The switch­
ing s tation will be located in an old- field area . 

2 . 1 . 1 . 4  Overhead Line 

From the switching area , the line will continue southward about 9 . 6  km 
( 6  mi)  to the Erie Wes t  Substation (Fig . 2 . 3 ) . A typical tower design for a 
dc transmi s s ion line is  shown in Figure 2 . 4 .  The location and number o f  tower 
structures a re presented in Figure B . 1 .  Wherever p o s s ible , the pos itions of  
individual towers wi ll  be chosen to  allow use  of  existing access  roads or 
otherwise to provide access with minimal disturbance to the existing terrain . 
The overhead line will be constructed us ing two 1590  45/ 7  ACSR conductors with 
45 . 7 - centimeter ( 18-inch) spacing per pole and with a minimum ground clearance 
of 1 1  m (35 ft) . 

The chosen ROW will parallel  an existing transmis s ion line and wi ll 
occupy 79  ha ( 1 95 a c ) . Portions of  this  corridor are fore s t  which will be 
cleared for the ROW . Some agricultural land wi ll  be displaced . Floodplains 
and wetlands are present in the proposed corrido r ,  and construction act ivities 
will occur in them ; however ,  the Applicant wi ll  be prohibited from constructing 
any s tructures in the floodplains and wetlands (GPU 1980a)  ( see Appendix B) . 
Acce s s  roads will  be routed so  a s  not to cro s s  wetlands . 

The sequence of  operations wi ll be access  road grading , foundation instal­
lation , pole erection , and wire s tringing . The overhead line is  expected to 
be comp leted at a rate o f  one mile per month . No additiona l clearing or 
grading will be required at the structure foundations . Foundations for the 
tubular pole structures will be auger type , typically 2 . 4 m ( 8  ft)  in diameter 
and 6 m ( 20 ft) deep . Earth removed from the auge red hole will be spread over 
the adj a cent a rea . Poles will  be trucked to the site in one or more sections 
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Base Map Source: U .S.G .S. 7.5' Quadrangles, 1969 
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Figure 2 . 3 .  Route from Lake Erie to the Erie West Substation . 
From GPU 1980a , Fig . 2 . 0-2 . 
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Figure 2 . 4 .  Typical 300-kV Direct Current 
Suspens ion Structure . From 
GPU 198 1 b .  
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and then a s s emb led and erected on the foundations us ing a c rane . All construc­
tion will take place during dayl ight hours from 8 a . m .  to 5 p . m. Fugitive 
dust i s  not normal ly a prob lem in transmis s ion l ine construction , but a 
sprinkler truck will  be used to wet down the access  roads when required (GPU 
1 98 1b ) . 

2 . 1 . 1 . 5 Substation and Converter 

The U . S .  terminal of the proposed transmis s ion fa c i l ity will be an exten­
s ion of the existing Erie Wes t  Substation . The converter needed to change the 
dc power to ac compatible with the existing transmis s ion system would be 
constructed on GPU-owned land , adj acent to the substation , and would occupy 
app roximately 5 ha ( 12 . 7  ac) . 

Operation of  the dc converter station will require both a p rima ry and a 
secondary c losed-cycle coo ling system . The secondary cooling system , which 
will remove heat from the p rimary system and act as  the final heat dis s ipation 
point , will use one of three alternative cool ing methods . For two of  the 
alternatives , groundwater would be drawn from a well  and then directed to 
e ither a wet cool ing tower or to another well  for dis charge into an aquifer . 
The anticipated flow rate for these  alternatives would be 0 . 0 1 3  and 0 . 003  
cubic meters per second (0 . 45 and 0 . 12 cubic feet per second) , respectively . 
The third alternative would be a dry cooling tower uti l iz ing air  as  the coolant. 

2 . 1 . 2  Alternative Interconnection Options 

There a re two maj or  existing transmi s s ion overland routes between Onta rio 
and the Pennsylvania-Jersey-Maryland Interconnection (PJM) . One path is 
through the New York Power Pool (NYPP) and the othe r through the East Central 
Area Rel iab ility Coordination Agreement (ECAR) region companies via Michigan 
and Ohio . Without substantial reinforcement , these transmiss ion paths would 
be incapab le of accommodating the additional 1000  MW of purcha sed power imported 
from OR . 

The exports of  Canadian energy to Michigan and the NYPP were l imited by 
trans fer capabi lity in 1 97 9  and 1 980 . Capac ity purchases by GPU from OR 
(200 MW) have been subj ect to interruption and l imited by transmis s ion res tric­
tions , espec ially in New York State . Joint Ontario-New York studies indicated 
that the existing transmis s ion capab i lity from upstate New Yo rk to south­
eastern New Yo rk is fully required to provide the economic dispatch necessary 
for New York uti l ities . Trans fers from Michigan to the PJM Interconnection 
require the transmis s ion of  energy across Ohio to Pennsylvania and then to 
JCP&L . Very l ittle spa re transmis s ion capability exists  fo r economy and 
capacity trans fers from OR to PJM through these three s tates.  

Thus , to  achieve a trans fer capab ility o f  1000 MW from OR to  GPU , maj o r  
reinforcement o f  the interconnecting transmis s ion systems in ECAR and NYPP 
would be required . These would be in the form of  reconstructed or  new over­
head transmiss ion l ines in New York State , Pennsylvania , and pos s ibly in 
Michigan and Ohio . 

I f  an OR-NYPP overland route were to be selected , the most likely route 
would be a round the eastern end of Lake Erie , c ro s s ing the internationa l 
border nea r  the S i r  Adam Beck Generating Station , and then paralleling the 
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lake shore through New York State and into Pennsylvania . As ide from economic 
cons iderations , this route would requi re about 177 km ( 1 10 mi ) of new double­
c i rcuit 345 -kV transmis s ion l ines in New Yo rk State . Since existing circuitry 
i s  fully committed at p resent and i s  unable to accommodate additional load , it 
would be difficult or impos s ible to replace the conductors with heavier ones . 
I f  the existing ROW cannot be expanded , substantial new ROW would have to be 
acquired . The time required for certification of  the l ines would largely 
depend on regulatory requirements within New York and Pennsylvania and on 
problems encountered a long the p roposed route . The latter might include 
condemnation procedures ,  which could be rather lengthy s ince the transmis s ion 
would be of benefit mainly to New Jersey and hence could lack public  and 
political support in Pennsylvania and New York . 

Because of  the necess ity for j oint studies , a Pres idential Permit , certi­
fication in two states , regulatory approval from the states and federal authori­
ties , and environmental cons iderations , the route through New York and ECAR i s  
not preferred by the App l icant . These complications indi cate that these 
routes could not be implemented in a timely manner ,  and thus could not meet 
GPU ' s 1 985 - 1 994 energy needs . 

An alternative combined overland and subma rine cable route option which 
would utilize the minimum submarine cable length i s  an interconnection between 
Ontario Hydro ' s  Nanticoke Generating Station and a point east of the city of 
Erie . This  a lternative would require additional transmis s ion line from the 
l anding point ea st of Erie to the Erie West Substation . Thi s  option is not 
preferred by the Appl icant because it would involve the acquis tion of land for 
new overhead l ine routes in Pennsylvania . Thus , complications s imilar to 
those outlined for the overland options would be encountered and the route 
could not be implemented in a timely manner and could not meet GPU ' s 1985- 1 994 
energy needs . 

2 . 2  THE ALTERNATIVE OF ENHANCED CONSERVATION AND THE DEVELOPMENT OF 
DECENTRALIZED ENERGY SOURCES 

2 . 2 . 1  Enhanced Cons ervation 

GPU has developed a two-pronged energy management strategy to meet future 
energy and capacity needs during the 1 980 ' s  (GPU 1980a ) . One facet of this 
strategy is the proposed interconnection and f i rm purchase  of  1000 MW of  power 
from OH . The other facet i s  the "Conservation and Load Management Master 
Plan" (Master Plan) (GPU 1 980d) . The goa l  of  the master plan is  to reduce 
capacity needs by about 1000 MW by 1 990 . 

The master plan has two maj or  segments : a res idential  program and a 
commercial and industrial program . The res idential program i s  based on the 
implementation of  time-of-day (off-peak) rates . To enhance customer under­
standing and incentive , the customers wil l  be p rovided an energy audit p rior 
to being placed on the rate . In addition , the res idential program inc ludes 
weatherization , energy storage , space and water heating , solar water heating , 
and d i rect load controls . The GPU companies will offer to make the app ro­
p riate investment in space heating , water heating , or weatherization equipment . 
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The commerical and industrial program integrates time-of-day rates with the 
energy- load-management activities of individual cus tomers . Aga in ,  GPU will  
make inves tments in  the appropriate equipment i f  thi s  would be cost-effective . 
Becaus e detailed end-use information usually is  insuffic ient to determine the 
speci fics  of p rograms suitable for wide-scale deployment , the commercial and 
industrial efforts will inc lude a number  of demonstration activities to iden­
tify and verify opportunities . These demonst ration efforts will p rovide a 
sound bas i s  for the implementation of  ful l - s cale programs . Currently attrac­
tive candidate programs a re heating/ cooling storage , heat-recovery systems , 
di rect load controls ,  improved building des ign , energy-efficient lighting , 
energy-efficient moto rs , and energy-management systems . 

Full success  of  the master plan would reduce the electrical power con­
sumption of GPU ' s 1 . 5 mill ion customers by about 14% ( 12 . 3- 1 6 . 9%) by 1 990 . I f  
the Pres idential Permit i s  denied and GPU must rely on enhanced conservation 
and increased load management for an additional 1000 MW, GPU ' s customers would 
have to reduce the i r  power use by another 14% by 1 985 . A reduction of thi s 
magnitude within this time frame appears unl ikely . 

The environmental impacts expected from substantially enhanced conser­
vation and load management would be those  associated with the mining , manufac­
turing , and transportation of  the materials  and equipment required . These  
impacts would be national in  extent but would repres ent only a very sma l l  
fractional increase over existing industrial and commercial impacts . 

2 . 2 . 2  Decentra lized Energy Sources 

Techni cally fea s ible decentral ized energy sources include solar space­
and water-heating systems , solar photovoltaic  generation of  electric ity ,  and 
wind-energy generation . 

Only solar water heating , which is  a lready cons idered to some degree in 
the master plan , is  likely to achieve any s ignificant degree of  use during the 
next decade within the GPU service a rea . No s ignificant level of backfitting 
of solar space-heating systems has been achieved anywhere in the U . S .  because 
of  the large capital investment required , and economic cons iderations a re much 
less  favorable in the Northeastern s tates than in the South and Southwes t . 
Economi c fea s ib i lity for solar  photovolta i c  generation would requi re much 
lower production costs for the photovoltaic  cells than has been achieved thus 
far .  Wind-energy generation appears to be approa ching margina l economic fea s i ­
bility i n  selected locations , but any s i gni fi cant contribution during the 
1 980s appears unl ikely within the GPU service a rea . 

As with conservation and load management , the expected envi ronmenta l  
impacts from decentralized energy sources would b e  a s sociated with the mining , 
mananufacturing , and transportation o f  the materials and equipment . Wind­
energy systems also  produce local noise  and visua l  impacts . Impacts a s s ociated 
with conservation and load management would be dispersed over a wide geographical 
a rea . 
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2 . 3  THE ALTERNATIVE OF PURCHASE OF ADDITIONAL POWER FROM U .  S .  UTILITIES 
DURING THE PERIOD FROM 1 985 THROUGH 1 994 

An a lternative avai lable to GPU would be subs tantial purchases of  power 
from util ities in the PJM power pool , and f rom other U . S .  utilities . Rel i ­
ability within the P JM  s e rvice a rea would b e  decreased by GPU ' s inabil ity to 
meet PJM capacity obl igations , particularly if generation from new plants 
planned by other PJM utilities is delayed . Energy purchased from PJM uti l i ­
t i e s  would b e  generated p rimarily b y  coal- , o i l - o r  gas - fi red plants . GPU has 
estimated the annual increase in oil  consumption for 1 985 a s  7 6 , 000  and 
74 , 000 barrels o f  No . 6 and No . 2 oil , respectively , 3 . 58 million cubic  feet 
of natural gas , and 1 2 6 , 000  tons of coal , if the OH purchase  is not poss ible . 
The increased oil  and gas use would result in ma rkedly higher electrical 
energy cost to GPU and its customers . A p re l iminary estimate of  the cost 
increase  fo r 1 985 is $ 1 70  million (GPU 1 98 1a -- not corrected for the cos t  of  
the interconnection) . 

I t  is  not pos s ible to quantify the adverse environmental impacts associ­
ated with the purcha s e  of  power from other U . S .  util ities without knowing the 
generation type and location . However ,  certain general izations can be made . 

Since the alternative would involve the purchase  of power generated at 
existing plants , there would be no impacts from cons truction nor changes in 
land use . Operational impacts would be related to the fuel used , (e . g . , oil  
or  coal ) . Oil  is  virtual ly ash-free (0 . 1 - 0 . 2%) but coal (eastern) has an ash 
content of  about 1 0% .  Oil  and coal often have high sul fur contents (2 . 8-3 . 5%) ; 
removal of this  sulfur from the flue gas with s crubbers results in the accum­
ulation of  s ludge . Disposal  of  this a sh and sludge causes  severa l types of  
impacts (land use , land clearing , loss  o f  vegetation , loss  of  habitat , pos s ible 
eros ion , pos s ible water pol lution , and visual impacts ) .  Air qua lity impacts 
would also result from the increased plant ope ration . Concentrations of 
p rimary and secondary pollutants a re genera lly highest in the indus trial and 
population centers o f  the northeastern , middle Atlantic , and east-central 
U . S . , and any incremental increa se  in the air emis s ions from a generating 
p lant in these  a reas would likely result in a commensurate incremental 
decrease  in a i r  quality .  

2 . 4  THE ALTERNATIVE OF CONSTRUCTION &VD OPERATION OF COHO - l  

An a lternative to the implementation of  the p ropo sed transmis s ion line 
would be the cons t ruction and operation of a new generating facility .  Many 
p roces ses  ( s iting , permitting , construction , operation) a re invo lved in bring­
ing a p roj ect of this s ize on-line , including numerous variables whi ch are 
plant-specific . The following discus s ion is  based on Coho - I , a coa l -f i red 
power p lant which had been planned by GPU for 1 989 operation . After the TMI-2  
accident , the planned construction wa s deferred . 

PN , an ope rating subs idiary of  GPU , p roposed a coal- f i red facil ity , known 
a s  Coho - I , for a s ite located immediately west of  Elk C reek in E rie County 
(GPU 1 97 9) (Fig . 2 . 5 ) . The site would encompas s  app roximately 4 1 1  ha ( 1 , 1 05 a c ) , 
of  which the stat ion would occupy I I I  ha (275 a c ) . The solid wa ste disposal 
a rea would occupy 221  ha (545 a c ) , and the transmis s ion corridor would occupy 
the same a rea p roposed for the E rie Interconnection [ 79 ha ( 1 95 ac) ] . These 
a reas are shown in Figure 2 . 6 .  A more detailed discus s ion can be found in 
GPU ( 1 979) . 
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The construction pha s e  of this proj ect had been planned to begin in June 
1 983 and to continue until  May 1 988 . Operation was expected to begin in June 
1 988 and to continue for about 40 years . 

Cons truction of Coho- 1 would involve not only the generating unit itself , 
but a l s o  several other maj or components such as  intake and dis charge struc­
tures , cool ing tower ,  air pollution controls  [precipitator , flue gas desul­
furization (FGD) ] ,  coa l and was te handling systems , water treatment systems 
( raw wate r ,  was te water , sewage , coal pile runoff , storm water ,  and industrial 
waste ) , access roads , and new substations . 

Preparation of the sol id waste disposal  s ite , which would be used for 
s torage of fly and bottom as h ,  FGD s c rubber sludge , was te treatment s ludge , 
cons truction wastes and s ilt , would have to begin early in the construction 
phase . Two new 345 -kV transmi s s ion circuits connecting Coho- l to the E rie 
West Substation would a l s o  have to be cons tructed but at a later date . The 
new l ines would parallel an existing 1 15 - kV transmission line , and the a s s o­
c iated corridor would be 82 m (270  ft ) wide and 10  km (6 . 2  mi)  long . 

Ope ration of the station would require that bituminous coal be delivered 
in unit trains at the rate of three t ra ins per week . This coal would then be 
used to fuel the boiler .  Make-up water would be drawn from Lake E rie at the 
rate of app roximately 38 million liters per day ( 10 mi llion gallons per day) . 
Blowdown discharge , conta ining cooling water and effluents from va rious water 
treatment sys tems , would be dis charged into Lake E rie . Solid was te ( fly and 
bottom ash , s crubber s ludge ) from the unit would be mixed together and trans ­
ported by truck to the sol id waste disposal  a rea adj acent to the s i te . 

Construction and ope ration of a new generating facil ity would produce 
both short-term and long-term impacts . Short-term cons truction impacts would 
include noise ,  dust , eros ion ,  increased runoff ,  sedimentation , socioeconomic 
impa cts , and traffic congestion .  Most of these  impacts would be minimized 
through approp riate mitigation procedures . Long-term construction impacts 
would result from s ite clearing and changes in the land use . Maj or ope ra­
tiona l  impacts on the environment would include those a s s ociated with fuel 
handling and storage , fuel combustion ,  sol id was te disposal , water intake and 
discharge , cooling towers and visual intrusions . 

2 . 5  COMBINATI ON OF ALTERNATIVES 

GPU has indicated the deferment of Coho- l was due to financial limitations . 
However ,  i f  this s i tuation improves GPU may undertake the construction of 
Coho- l even if  the Pres idential Permit were granted . Such an undertaking 
would be feas ible s ince GPU faces a substantial proj ected deficiency of base­
load capacity after 1 994 . Any extra coal- fired energy available prior to 1 995 
could be used to displace oil - f i red generation . Moreover ,  if  the Master Plan 
does not curtail  demand as  effectively as now p roj ected , GPU would be deficient 
in capacity prior to 1 994 . 

S ince the capacity of Coho- l would be 625 MW , purchase of the remaining 
375  MW f rom other utilities would still  be neces sary .  

The impacts for the combination of alternatives conside red above would be 
l inea r  combinations of the impacts predicted for the separate alternatives . 
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3 .  AFFECTED ENVIRONMENT 

3 . 1  ECOLOGY 

3 . 1 . 1  �uatic 

Lake E rie , the sha llowest 
25 , 766  sq  km ( 9950 sq  mi ) and 
( 20 9 , 000 cfs)  (Upchurch 1 976 ) . 

lake among the Great Lakes ha s an a rea of  
an  average outflow rate of  5 920 cm/ s 
The mean detention time of  water in the lake 

is  about 2 . 5  years . Thi s  mean detention time is  an important determinant of  
ove ra l l  lake water quality , wherea s other factors ( such as  the amount , rate , 
and method o f  release  of  contaminants ,  as  well  a s  current patterns and remova l 
mechanisms ) determine loca l constituent concentrations . 

Offshore water-current patterns in Lake Erie a re highly va riable in speed 
and direction and depend strongly on wind patterns (Hamblin 1 97 1 ) . Current 
speeds are generally greatest nea r  the lake surface , and decline with depth in 
the water co lumn to low values nea r  the bottom . Speeds greater than 54 cm/ s 
( 10 6  ft/min) have been observed in the open lake , but such high values a re 
rare (Hamblin 1 97 1 ) . 

Close to shore , the net current is paral lel to the shorel ine , with the 
direction o f  movement depending upon recent wind direction . I f  the wind is  
s trong , current speed may vary markedly with depth--maximum speed being near 
the water surface and lowest speed near the bottom (Liu et al . 1 97 6 ) . During 
periods of  onshore or  offshore winds , surface currents tend to be in the 
direction of the wind s t res s . Currents nea r  mid-depth a re nearly parallel to 
the s ho rel ine and return flow occurs near the bottom to ma intain continuity 
( Saylor 1 966 ) ; net flow remains parallel  to the shore . 

The width of  the zone of  shore-parallel  currents in the Great Lakes  is  
variable , depending upon numerous factors , including wind conditions (Liu 
et a l . 1 97 6 )  and upwelling (Mortimer 1 975 ) . Mortimer ( 1 975 )  cited a s tudy 
indicating that water-current patterns characteristic of the nearsho re zone 
extend 3 - 1 6  km ( 2 - 1 0  mi)  from the shoreline of Lake Michigan , and Boyce ( 1 974)  
presented data indicating that the trans ition between shore-parallel  current 
patterns  and those  of the main body of Lake Ontario occur at 8 - 1 6  km ( 5 - 1 0  mi ) 
from shore in the summe r ,  with s imila r ,  though less  well-defined trends in 
spring and fa ll . 

Although the direction of  nea rshore currents nea r  the shoreline may 
reverse in response to wind s tres s ,  the predominant direction of flow along 
the U . S .  shoreline of the central and eastern bas ins of Lake E rie is north­
eastwa rd .  Thi s  might be expected from the app roximately southwes t-north­
eastward orientation of the lake ' s long axis , "es sentially parallel to the 
preva i l ing southwes t  wind" (Hamblin 1 97 1 ) . 
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Natura l shorel ine eros ion and turbulent re suspens ion a re the dominant 
sources of suspended sediments in Lake Erie (Sly 1 976 ) . Anthropogeni c sources , 
howeve r ,  have re sulted in increased sediment input from tributa ry s t reams . 
These  tributa ry flows and the i r  wate r qual ity-- including loading with suspended 
solids - -va ries with seasona l  rainfall . There i s  no clear evidence that any 
increa sed concentration of suspended solids in Lake Erie i s  related to these 
anthropogenic sources (Sly 1 976 ) . 

Inc rea s ingly high inputs of nutrients (phosphorus and nitrogen) to Lake 
Erie s ince the 1800s  have resulted in its highly eutrophic s tate and a s sociated 
extens ive anoxic hypolimnetic  conditions repo rted during the early 1970s . I t  
is  this aspect of Lake Erie ' s  water quality that has received the mos t  wide­
spread attention (Sly 1 976 ) . Recognition of the deteriorating condition of 
the lake prompted s i gning of  Canada/U . S .  water qual ity agreements in 1972 and 
1978 , and initiation of mas s ive remedial action . A literature survey of Lake 
Erie l imno logy and c ritical contaminant loadings and concentrations i s  
presented i n  COE/EPA ( 1 980 ) . 

Though steps have been taken to reverse eutrophication in Lake Erie , the 
U . S .  EPA ( 1 980)  repo rted that the effectiveness  of nutrient contro ls in rever­
s ing eutrophication of Lake E rie cannot be demonstrated . The same report 
stated that ha lting of further degradation of  the Lake i s  important and that 
placement into ope ration of new treatment faci l ities and modifications in 
agricultura l practices wi ll reduce the loadings of nutr ients into Lake Erie 
and its tributaries . However ,  these changes will not be reflected in water 
quality imp rovements for several years due to the s low migration of  sediment 
within and to the Lake . 

Elk Creek , a Lake Erie tributary , ha s had a histo ry of  high co l iform 
bacteria counts , and other water-qual ity problems , a s  a result of dis cha rges 
f rom the Lake City and Girard Bo rough sewage treatment plants and from the 
Grennison Brothers Tannery (GPU 1 980a ) .  

The water qua lity of Elk C reek near Pennsylvania Route 5 has been moni­
tored by the Erie County Depa rtment of  Health . Severa l pa rameters (namely pH , 
feca l coliforms , and ammonia nitrogen) occas iona lly exceeded maximum concen­
trations given in Pennsylvania ' s  Water Qua lity Criteria . Some of the high 
concentrations , plus some observations of Sphaeroti lus - l ike (sewage bacteria ) 
growth and sewage odors , may be due to the Lake C ity sewage treatment plant 
located upstream of the sampling s ite (GPU 1 980a ) . 

C rooked C reek water qua lity is  good to excel lent . C rooked C reek is  one 
of the few Pennsylvania tributaries to Lake E rie that meets state water qual ity 
standa rds (GPU 1 980a ) . 

Duck Run appea rs to have good to excel lent water  quality ,  a s  inferred 
from the compo s ition of ma c roinvertebrate populations (GPU 1 980a ) . 

The bottom topography of  the Lake Erie nearshore a rea changes constantly . 
During late winter the shelf - i ce s tacks up along the s hore and s cours the bot­
tom , picking up sand , gravel , and large boulders . As the i ce me lts , materials 
are redepos ited , thus changing the bottom topography . Sand bars are depos ited 
yearly offshore and are eroded away during the summer .  High lake levels 
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during the spring inc rease  eros ion along the escarpment . 
water sea son , the beach and nearsho re portions of the lake 
by the p revailing lake currents (GPU 1 980a ) .  

During the open­
bottom a re influenced 

Bottom sediments in the nearshore a rea consi s t  of sandy- s ilty- clay mater­
ials mixed with cobble- and boulder-sized pieces of  sandstone and shale . 
Beyond the zone of  sand and gravel , the bottom sediments become s carce , giving 
way to bedrock outcropp ing . As the bedrock s lopes  toward the central depres­
s ion of  the eastern basin , it again becomes covered with a thi ck layer of 
sediments . Mos t  of  the cable cross ing will  be in this depress ion . Bottom 
sediments in the depres s ion are mainly soft muds . The typical sequence of the 
sedimentary s trata is : muds , a combination of muds and reworked glacio- lacu­
strine c lays , undisturbed glacio- lacustrine clays , and til l . Sediments above 
the glacio-lacustrine clays become thicker with increa s ing water depth . The 
compos ition of deep-water  sediment is regula rly modified by the influx of 
s ilt-size material originating from shorel ine eros ion west of Long Po int (GPU 
1 980a ) .  

A sampling and ana lysis  program was conducted during the summer of  1 980 
to obtain speci fi c  data on sediment chemistry a long the cable corrido r .  Sampl­
ing was concentrated in the approach zone where the most  potential for  con­
struction impact exists . Concentrations for the prima ry EPA sediment criteria 
are genera lly within prescribed limits and compatible with representative 
va lues for the a rea . Z inc exceeds the nonpol luted c riteria ; however ,  zinc 
levels in the approach a rea are not s ignificantly higher than ba ckground 
levels . Concentrations of  several secondary pa rameter s - - in particula r total 
phosphorous , chromium , manganese , a rsenic , and iron--exceed the prescribed 
nonpolluted c riteria ( see Table 4 . 1 ) (GPU 1 980a ) .  

The bottom sediment at the mouth of  Elk  Creek is  composed of muck and 
sand . The eastern portion of the floodplain towa rd the c reek mouth has been 
dredged for docks and boat liveries . A sand-and- gravel barrier builds up 
yea rly at the s tream mouth , and rema ins until  rains increase the stream flow 
enough to wash it out . Ups t ream , the bottom is gravel and rubble  (GPU 1 980a ) .  

C rooked C reek , at the point of  the transmis s ion line c ro s s ing [ 3 . 3  km 
( 2 . 1  mi ) south of  the switching station] flows through a densely wooded , 
steep-s ided valley . At this po int , the stream [ about 6 m (20  ft) wide ] fo rms 
a series of runs , riffles , and pool s with a maximum depth of about 0 . 6  m 
( 2  ft ) . The stream bottom is  rubble , pebble , and muck (GPU 1 980a ) .  

Two sma l l  tributaries of Duck C reek are cros sed by the transmiss ion l ine . 
Duck Run is a minor tributa ry to Lake Erie with a total dra inage a rea of  
8 sq  km ( 3  sq  mi ) .  Only the extreme headwaters will  be affected . Riffle 
habitat (pebbles ,  rocks and grave l )  is  very limited (GPU 1 980a ) .  

Benthic invertebrate s amp ling along the entire proposed cable corrido r 
was conducted by the Applicant (GPU 1 97 9 ;  Onta rio Hydro 1 980 ) in 1 980 . Mac ro­
invertebrate populations were dominated by four maj o r  groups : Oligo chaeta , 
Diptera , Amphipoda , and Mollusca . These groups represented 99 percent of  the 
individuals  collected . 

Aquatic earthworms (Oligochaeta ) dominated numerically ( 7 8%) and were 
represented by the fami lies tubificid (Tubificida e ) , lumbriculid (Lumbricul idae ) , 
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and naidid (Naididae ) .  The Midge fami ly ( Chi ronomidae ) was the maj o r  dipteran 
fami ly , of which 33% belonged to the genus Chi ronomus . Gammarus fasciatus and 
Pontoporeia affini s represented 98% of  the amphipods collected . The fingerna i l  
clam (Sphaerium rhomboideum) and the snail  (Amnicola limo s a )  dominated the 26 
taxa o f  Mollusca found . 

Results of  the ma croinvertebrate survey are summarized in Table 3 . 1 .  
Stat ions H-M a re located within the approach zone o f  the proposed route . Sta­
tion G is  in the "deep bas in" portion of  the lake . Divers ity (an indication 
of the va riety of specie s )  tended to increase from the shallow nearshore 
region out to a depth of  1 6  m (53  ft) but to decrease a s  the depth increased 
beyond this . Shannon-Weiner divers ity va lues can range from 0 to > 4 .  These  
divers ity values  are indicative o f  poor  to  moder3te species variety ,  but are  
not necessarily indicative o f  poor  habitat quality .  

Table 3 . 1 .  Summary o f  Macroinvertebrate Surveyt 1 

Number o f  Dominant Substrate Av . Mac ro inverte-
Station Depth (m) Sample Po ints Component b rate Indext2 

G > 1 6  4 Clay/bedrock 

H > 1 6  3 Sand 

I > 1 6  4 Sand 

J 1 2 - 1 6  7 Sand 

K 1 0 - 1 2  4 Sand 

L 1 0 - 1 2  4 Sand/clay/bedrock 

M 6- 1 0  4 Sand/gravel 

t 1 Compiled from Onta rio Hydro ( 1 980 ) . 

t2 Calculated on the basis  o f  Shannon-Weiner Diversity Index values 
presented in Ontario Hydro ( 1 980 ) . Lower numbers indicate lower 
species  divers ity .  

1 . 0 

2 . 2  

2 . 0  

2 . 6  

2 . 0  

1 . 8 

1 . 5 

The E rie County Department of  Heal th s ampled macrobenthos from E l k  C reek 
and Crooked C reek nea r  Pennsylvania Route 5 .  A species l i s t  and relative 
abundances a re presented in Appendix C of the Applicant ' s  Environmental Report 
(ER) (GPU 1 980a ) .  Equal numbers o f  pollution-sens itive and pollution-tolerant 
groups  were found in Elk  C reek during all  seasons s ampled . The mac roinverte­
brates of C rooked C reek a re generally cha racteristic of fas t - flowing streams . 
Abundant macro invertebrate species included mayflies ( Baetidae and Heptagenidae)  
and caddis flies  (Hydropsychidae) . 
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The two tributa ries of Duck Run were sampled between Februa ry and August 
1 974 . A species list  is included in Appendix C of  the App licant ' s  ER (GPU 
1 980a ) .  Several invertebrate genera indicative of high water qua l ity [ e . g . , a 
caddi sfly (Potamiya ) , a midge (Microspectra ) ,  and a stonefly ( I sope rla ) ]  were 
col lected . 

A species list  of fish collected in Lake E rie and E lk C reek i s  included 
as Appendix B of the Appl icant ' s  ER (GPU 1 980a ) . A total of 1 25 1  fish repre­
senting 27 species  were col lected by gill net . Ye llow perch (Perea flave s cens ) 
and gizzard shad (Dorosoma cepedianum) constituted a maj ority of the fish col­
lecte d .  Other abundant species included wa lleye (Stizostedion vitreum) , white 
sucker (Catostomus comme rsoni ) , a lewife (Alosa pseudoha rengus ) ,  and freshwate r 
drum (Aplodinotus grunniens ) .  White ba s s  (Roccus chrysops ) ,  smallmouth bass  
(Mic ropterus dolomieui ) ,  golden redhorse (Moxostoma erythrurum) , coho (Oncorhyn­
chus kisutch) , chinook salmon (� ts chawytscha ) , and channel catfish ( I ctalurus 
punctatus ) were pres ent in moderate numbers . The remaining 15 species  were 
represented in the col lection by 15 or fewer individuals . 

Results of the adult-fish sampl ing program suggest that the spatial and 
temporal distributions of Lake Erie fishes in the proj ect a rea a re influenced 
by sea sonal in- lake movements and by the proximity of  E lk Creek . It is  as sumed 
that fish  populations in Lake E rie are s imilar "upstream" and "downstream" of 
Elk C reek due to habitat s imila rity (ANL , 1 98 1 ) . Gill-net collections nearest 
the mouth of  Elk C reek contained higher numbers of  gizzard shad , alewife , coho 
and chinook s a lmon , carp ( Cyprinus carpio ) , and smallmouth bas s  than did other 
stations (GPU 1 980a ) . 

Differences in spatia l distribution were also  noted in s e ine collections . 
Relatively high numbers of  alewi fe and mimic shiner (Notropis volucellus ) were 
found at sample station L3 ( s )  (Fig . 3 . 1 ) .  

The 1 978 fish- larvae survey collected 1 6  species  of  fish  [ including giz­
zard shad , rainbow smelt , carp , minnows , darters (Etheostoma spp . ) ,  ye llow 
perch , logperch (Percina caprode s ) , and freshwater drum] at a l l  three transects 
[ 1 . 0  m ( 3 . 3  ft) , 6 . 0  m (20 ft) , and 9 . 1 m (30  ft ) ] .  Alewife and bass were 
collected nearshore . Larvae of trout-perch (Percops is omi scomayeus ) ,  rockbas s  
(Amb loplites rupestris ) , Johnny darter (Etheos toma nigrum) , and s culpin 
( Cottus spp . )  were col lected o ffshore at the 6 . 0  m (20 ft) and 9 . 1 m (30  ft)  
depth stations but not nearshore . 

A total of 1 13 individua ls and 22 species of  fish were col lected from the 
Elk  C reek poo l habitat (GPU 1 980a ) . The golden redhorse was the most  numerous 
and cons i stently col lected spec ies in the pool . The only other notab ly abun­
dant species  in this habitat were the coho s almon and sma llmouth bas s . 

The Elk  C reek ri ffle habitat was found to support a highly productive and 
diverse fish fauna . Thi rty-eight species and 3 1 7 3  individuals were col lected 
in the r iffle during the s tudy period . In general ,  typica l s tream spec ies 
such a s  the common s hiner (Notropis cornutus ) ,  bluntnose  minnow (Pimephales 
notatus ) ,  s toneroller ( Campostoma anoma lum) , and golden redhorse exhibited 
cons i s tently high abundances throughout mos t  of the study period . The highest 
divers ity was  observed in the riffle habitat in May , when the co llection 
contained mostly s t ream fishe s , but a l s o  inc luded species which could be 
c la s s i fied as p robab le migrants from Lake Erie . These  migrant species  include 
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s i lver redhorse (Moxostoma anisurum) , carp , emerald shiner (Notropis  atherinoide s ) , 
sma llmouth bas s , and logperch . Many of the white suckers were also  probably 
migrants . Mos t  of the suckers  and ca rp were j uveniles , although adult white 
sucke r ,  silver redhorse , and sma llmouth ba s s  were a l s o  found . All of the 
adult fish in the latter group were in spawning condition . 

The May pool collection cons isted predominantly of  adult fema le sma l l ­
mouth ba s s  in spawning condition . Other species which were collected and 
found to be in spawning condition were goldfish (Cara s s ius auratus ) ,  carp , 
golden redho rse , and freshwater drum . 

A logperch spawning migration from Lake Erie into Elk Creek appa rently 
occurred between the May and June collections . Logperch increased in number 
in the Elk C reek riffle between early May and early June . As was observed 
with yellow perch and wa lleye in Lake Erie , logperch abundance decreased 
rapidly in Elk C reek a fter the June pea k .  

3 . 1 . 2  Terrestrial 

The shoreline of  Lake Erie nea r  the p roj ect a rea i s  cha racterized by 
s teep , rapidly-eroding , c lay c l i ffs . A na rrow beach of c lay , rubble , and 
boulders appea rs  at the cliff bottom during the times when the lake-water 
level is  lowes t  ( summer and fall ) . The beach i s  littered with rocks and 
sma l l - to- Ia rge trees that have eroded from the top of  the c l i f f ,  and with 
other debris  that has been carried onshore by waves and movements of the ice 
pack ( GPU 1 980a ) . 

In the a rea wes t  of  the mouth of  Elk C reek , where the submarine cables 
wi ll  come a shore , the s lopes are less steep and covered with vegetation . 
Alternating layers of gray shale  and fine-grained gray sandstone of the Canada­
way Formation Outc rop occur along portions of the lake shore and Elk C reek . 
Bedrock in the genera l a rea of  the transmi s s ion route cons ists of 1830-2280 m 
(6000- 7500 ft) of horizontal layers of sedimentary rock above crystal line 
igneous rock of pre-Camb rian Age ( GPU 1980a ) . 

Soils of the Elk C reek bottom a rea cons ist  of s ilty loams with high water 
tab les , except for sma l l  beach s and a reas and riverwash a reas of sand and 
g rave l . The higher a reas , above the s teep bluffs that parallel  Lake E rie and 
s lope into the Elk  C reek bottomland , cons ist  of sandy and gravelly loams with 
fa i rly flat s lopes . Beach ridges a re a p rominent feature of the lake plain 
that formed the shoreline when the lake wa s at higher levels . The gravelly 
and sandy soils  of  the beach ridge are quite porous ( GPU 1 980a ) . 

Behind the beach ridge a re located deep s ilty and clayey soils  of the 
gently o r  moderately sloping glaciated upland . This  general soil  type l ies on 
upland a reas that a re mantled with glacial til l .  These  soils  a re underlain by 
compact subsoils , so after ra ins , water rema ins ponded in level spots . The 
soils  warm s lowly in spring and become wet in the fall , so planting and har­
ves ting of c rops frequently a re delayed (GPU 1980a ) . 

Plant communities in the proj ect a rea are 1 )  mixed fore s t  ( deciduous and 
coni ferous ) ,  and 2 )  disturbed a reas (Fig . 3 . 2 ) . The mixed forest  is modi fied 
by various human activities . The disturbed a reas range from actively fa rmed 
fields , through an old-field success ion of shrubs and young trees , to s tands 
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of  more o r  less  mature forest . There a re several overgrown o rcha rds . 
a ry ecological  succes s ion in disturbed communities of  the p roj ect a rea 
generally well-known and p redictable series ( GPU 1 980a ) . 

Second­
follows 

Because of s low water d ra inage through the soi l ,  vegetation on fa rm 
fields usually follows a hydra rch success ion ( change from a quatic habitat 
toward terrestrial  habitat)  upon cessation of agriculture . B rambles  (Rhus 
spp ) and compos ites give way to willow-maple-aspen (Salix-Acer-Populu-;Y­
communities , in which s a s s a fras ( Sa s safra s  a lbidum) , sour gum (Nys sa sylvatica) . 
and staghorn sumac (Rhus typhina ) are often represented (GPU 1980a ) . 

A mixed mes ophytic hemlock-hardwood community is  s ituated on the east­
facing s lope to the west  of Elk Creek . Thi s  community has many large hemlocks 
(Tsuga canadens i s ) , white oak (Quer cus a lba ) , yellow b irch (Betula alleghaniens i s ) , 
tulip trees (Liriodendron tulip ifera) ,  sugar maple (Acer saccharum) , and 
American beech (Fagus grandifolia ) .  Some a reas s how a closed canopy o f  hemlocks . 
The rich a l luvium floodp l a in on the west  s ide of Elk C reek supports a white 
oak-black willow (Quercus alba-Sa l ix niger)  community . Sycamore (Platanus 
occidenta l is ) , bitternut hicko ry (Carya cordifo rmi s ) , red maple (Acer rubra ) , 
s ugar maple and basswood (Tilia ame ri cana ) a re a l s o  present . Many la rge black 
w i l low and sycamore trees a re found on the floodp la in .  Although ostrich fern 
(Pteretis sp ) is  the mos t  abundant groundcover p lant in the summe r ,  other 
ferns and some forbs a re also  common ( GPU 1 9 8 0a ) . 

I nformation on the wildlife resources along the transmis s ion corridor is  
p rovided from studies conducted at the Coho s ite ( GPU 1 9 79 ) . Of the 23  species 
o f  mammals  obs e rved on the Coho s ite , the white-footed mouse ( Pe romyscus 
leucopus ) was the most  abundant and prevalent . The short-tailed shrew (Blarina 
b revi cauda ) was a distant second . Easte rn cottontai l s  ( Sylvilagus floridanus ) ,  
woodchucks (Marmota monax ) , and white-tailed deer ( Odocoileus virginianus ) 
were the mos t  appa rent l a rger he rbivores . Red foxes (Vulpes fulva ) and weasels  
(Mustella spp ) a re the mos t  common carnivore s . Small  colonies of muskrat 
( Ondatra z ibethicus ) were appa rent in the Elk C reek vicinity . 

The mos t  important s ingle feature of the p roj ect corridor is  its location 
in a maj or  migratory flight path . Data from the Coho studies show that the 
density and frequency of  migrating b i rd s  is  highest  in spring and somewhat 
reduced in autumn . A maj o r  east-west flight path parallels the shore of Lake 
Erie whi le north-south fl ights also  pass  over the s ite .  The east-west flight 
path in spring carried raptors , blue j ays , and blackbirds . Other species  
doubtles s  move a long the lake shore but thei r  passage was not as  spectacul a r  
and thus not s o  easily obs e rved . The north-south flight path was noted to 
c a rrI mostly waterfowl flying at high altitudes ( GPU 1980a ) .  

Autumn migration is  virtual ly devoid of  raptors , and other group s  utiliz­
ing the s ite pas s  through in more leisurely fas hion . With the exception of  
waterfowl , autumn migration was not cha ra cterized by  concentrated flights , but 
the a rea was intens ively used ( GPU 1980a ) . 
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3 . 1 . 3  Wetlands 

Two p rincipal categories of wetlands a re found in the transmis s ion corri­
dor ,  namely fores ted and unfores ted wetlands (Fig . B . 1 ) . The latter category 
includes natural ly o ccurring openings supporting herba ceous growth and area s 
kept "clean" by various cultural p ra ctices . The fores ted wetlands a re " shrub " 
and "wooded swamp s " ; some a re abandoned cropl and or timberland a reas whi ch a re 
influenced by success ion ( GPU 1980a ) . 

The entire floodplain of  Elk C reek can be categorized as  a wooded swamp . 
Canadice soils  occupy mos t  of  the floodplain . This is  a deep , poorly drained 
s ilty soil  that has a subsoil of s ilty clay loam on s il ty clay (Taylor 1 9 60 ) . 
The dominant trees a re white ash and black willow .  Several additional wetlands 
a re l o cated along the transmiss ion route in low lying a reas that form the 
headwaters of tributaries to Duck Run and Crooked C reek . Wetland types repre­
sented include nonfores ted (natural ly and culturally influenced) shrub and 
wooded swamp . 

3 . 1 . 4  Threatened and Endangered Species 

None of  the fish o r  macroinvertebrate species collected in Lake Erie 
during the 1 9 74 s tudy program are l i s ted a s  threatened o r  endangered by the 
u . S .  Fish and Wildlife Service ( 1980)  or the Pennsylvania Fish Commi s s ion 
( 19 79 ) . Four fish species whose  ranges include Lake Erie a re listed by one or 
both of  these  agencies . The longj aw c i s co (Coregonus alpena e )  and blue pike 
( Stizostedeon vitreum glaucum) a re on the federal endangered l is t , although 
the l atter species is bel ieved by the Pennsylvania Fish Commiss ion ( 19 7 9 )  to 
be exti rpated from s tate waters . The lake s turgeon (Acipense r  fulve s cens ) is  
l isted as  endangered , and the eas te rn s and darter (Ammocrypta pellucida)  is  
l i s ted a s  threatened by  the Pennsylvania Fish Commi s s ion ( 19 7 9 ) . 

None of the fish species collected in Elk Creek a re currently listed as  
"threatened" o r  "endangered" by the federal government (U . S .  Fish and Wildlife 
Service 1980 ) o r  by the Pennsylvania Fish Commis s ion ( 19 7 9 ) . However ,  the 
black bullhead ( Ictalurus melas ) ,  found in May and June riffle collections in 
Elk  C reek , has an "undetermined" s tatus because of insufficient information to 
make a determination (Pennsylvania Fish Commiss ion 1 9 79 ) . 

No federa l ly l i s ted species of plants and terre s trial verteb rates or cri­
tical  habitats ( U . S .  Fish and Wi ldlife Service 1980 ) were obs e rved at o r  nea r  
the proj ect area i n  investigations from 1 9 74 through 1 9 7 8  ( GPU 1980a ) ; how­
eve r , some of these species - -e . g . , Indiana bat (Myotis soda l i s ) and peregrine 
fal con (Fa l co peregrinus ) -- range into and are occas ional ly obs e rved in the 
region . 

Excep t  for occas ional trans ient species , no federa l ly l i s ted o r  proposed 
endangered o r  threatened species unde r  the j urisdiction of the U . S .  Fish and 
Wildlife Service are known to exist in the p roj ect impact area . Therefore , no 
Biological As s e s sment o r  further Section 7 consultation unde r  the Endangered 
Species Act ( 8 7  Stat . 884 , as amended ;  16 U . S . C .  1 5 3 1  et seq . ) is  required 
with the U . S .  Fish and Wil d l i fe Service ( see Comment DOI - 3 ) . 
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3 . 2  SOCIOECONOMICS 

The proj ect a rea cons ists of three townships (Gira rd , Springfield , and 
Conneaut) and three boroughs (Girard , Lake City ,  and Platea ) .  

3 . 2 . 1  Employment 

E rie County ' s economy is closely tied to the general e conomic trends of 
industry , the bigges t  employers  in the county being manufacturing and wholesale 
and retail trade . Employment in E rie County i s  summa rized by s e ctor in 
Table 3 . 2 .  Mos t  of the indus trial and commercial trade growth has occurred in 
the C ity of E rie , and in adj a cent Millcreek , Lawrence Park , and Harbo r  C reek 
Townships .  

Industrial enterp rises  in Erie County have p rovided between 40 and 5 0  per­
cent of the available j obs  for the past 25 yea r s . These  numbers can be con­
tra s ted to the national average of 24% .  The City of Erie typically has 1 0% 
more manufacturing employment than the county . Distribution of employment 
within the industrial sector is p resented in Table 3 . 3 .  This pattern of 
employment , with its emphas i s  on the durable goods sector , has greatly hurt 

Table 3 . 2 .  Employment by Economic Sector 
in E rie County ( 1975 ) 

Industry Employment 

Manufacturing 44 , 200 

Wholesale and retail trade 

Services 

Financial services 

Government 

Transportation and utilitie s t 1 

Contract construction 

Agriculturet2 

Touri sm 

20 , 800 

1 7 , 900 

4 , 400 

13 , 700 

5 , 000 

3 , 200 

1 , 800 

8 , 054  

Source : Erie County Metropolitan Planning Com­
miss ion ( 19 7 7 ) .  

t l For 1 9 7 6 , but the figure for 1975  is  
believed to  be approximately equa l . 

t2 1 9 7 1  value . A genera l ly declining trend 
has occurred s ince 1950 when 4100  people 
were employed in agriculture . 
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Table 3 . 3 . Industries in E rie County and 
Percent of  Total Employment 

Industry 

Durable Goods 

Furniture and fixtures 

Primary meta l s  

Fabricated metal p roducts 

Nonelectrical machinery and 
transportation equipment 

Electrical machinery 

Instruments and related p roducts 

All other durable goods 

Nondurable Goods 

Food p roducts 

Paper p roducts and p rinting 

Rubbe r  and mis c .  plastics  

All other nondurable goods 

% of Tota l 
Employment 

1 . 1  

4 . 4  

4 . 7  

1 3 . 3  

4 . 5  

2 . 8  

1 . 5 

32 . 3  

1 . 7  

2 . 6  

3 . 1  

0 . 5  

7 . 9 

Source : E rie County Metropolitan Planning Com­
mis s ion ( 1 9 77 ) . 

the county and city e conomies , because investment in machinery , raw material 
inventories , heavy equipment , and furnishings typically declines during reces­
sionary time s . 

Tourism i s  the county ' s second largest source of revenue . The general 
attractions for tourists  a re : hunting in the state game lands and maj o r  rural 
a reas of the e s ca rpment and upland plateau a reas ; fishing on the numerous 
local  s treams , s t ream mouths , and lakes , as  wel l  as  on Lake Erie ; and general 
rec reation in public  and p rivate parks , camping/ recreation a rea s , and private 
homes along the lake shore . The p rimary mainstay of the county tourist  
industry i s  the Presque I sle State Par k ,  whi ch has an a rea of 1 200 ha  (3000  ac)  
and whi ch received approximately 4 . 6  million vis itors in 1980 . The a rea has 
many natural features and over s even miles of shoreline . 

Employment in agriculture i s  higher--and employment in s e rvices , whole­
s a le trade , and retail  trade i s  lower--than county or  municipal averages in 
the immediate vicinity of  the transmis sion l ine corridor  (GPU 1980a ) . 
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3 . 2 . 2  Population 

The proj ect area l ies within Erie County , whi ch is  the 1 2th mos t  populous 
county in the State of Pennsylvania . Since 1900 Erie County has been growing 
at a rate of 1 3% each decade . Erie City is the maj or  population center . Erie 
City ' s growth relative to the county has been diminishing . Mill Creek Township 
and Fai rview Township to the west of the city and Harbor Creek to the east 
have been experiencing more rapid growth (Erie County Metropolitan Planning 
Comm i s sion 1 9 7 7 ) . Population data for munic ipal ities in the p roposed proj ect 
a rea are presented in Table 3 . 4 . The a rea has been growing in population at a 
rate exceeding that of  the County . Population dens ities of the munic ipalities 
a re low to medium (Table 3 . 5 ) . 

Tab le 3 . 4 . 1980 and Forecasted Populations by Municipality 

1980 Forecasted 2000 
Munic ipality Populationt 1 Populationt2 % Change 

Springfield Township 3 3 1 0  3533 6 . 7  

Girard Township 4216  5 28 7  25 . 4  

Lake City Borough 245 1 333 1 35 . 9  

Girard Borough 2579 3366 30 . 5  

t 1  Phone conversation , E .  Che rizio , Girard-Lake City-Sp ringfield 
Zoning Officer ,  Girard Township , with ANL Sta ff , April  2 ,  1 98 1 .  

t2 Erie County Land Use Plan Update . 1 9 7 8 . E rie COllilty Department 
of Planning , Erie County Metropolitan Planning Commis s ion . 

3 . 2 . 3  Housing 

The predominant form of hous ing in the munic ipalities and in the immediate 
vicinity of the p roposed transmis s ion corridor is s ingle-family dwellings . 

3 . 2 . 4  Transportation 

Maj or  a rterial routes include Interstate 90 , U . S .  20 , and Pennsylvania 
Route 5 ,  a l l  of which a re east-west highways . Railroad service is provided by 
Conrail  and by the Bes semer and Lake Erie and the Norfolk and Western rail­
roads . The maj or  a i rport fo r the proj ect a rea i s  the Erie International 
Airport , located in northwest Mil l c reek Township . 
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Table 3 . 5 .  Population Dens ity by 
Municipality 

Population Dens ity 
Municipal ity (persons / res idential acre)  

Girard Township 4 . 3  

Girard Borough 8 . 9  

Lake City Borough 9 . 1  

Springfield Township 

County average 

5 . 0  

9 . 3  

Source : Phone convers ation , E .  Cherizio , 
Gira rd-Lake City-Springfield Zoning 
Officer , Girard Township , with ANL 
Staff , Apri l ,  1 9 8 1 . 

3 . 3  CULTURAL RESOURCES 

3 . 3 . 1 Hi storical Sites 

Three historic p roperties that are located within the proj ect a rea (Gira rd , 
Springfield , and Conneaut Townships ,  and Girard , Lake City ,  and Platea Boroughs ) 
a re l i s ted in The Nationa l Register of  Historic Places . '  All three properties 
a re covered bridges (Table 3 . 6 ) . 

The Pennsylvania Historic and Museum Commiss ion lists  two privately owned 
s tate historic s ites that are located within the proj ect area . They are : 
( 1 )  the John Di ckson House ( 1 842) ; and ( 2 )  the Hutchins on House ( 1 830 ) . Both 
houses are located in Gi ra rd Borough . In addition , the Commi s s ion has erected 
a historical ma rker for the "Erie Extens ion Canal"  on Pennsylvania Route 18  in 
Platea Borough (GPU 1 9 79 ) . 

There are severa l structures of loca l historical s ignifi cance located 
within the proj ect a rea , as  identified by the Erie County Metropolitan Plann­
ing Commi s s ion (Table 3 . 7 ) (GPU 1 9 79 ) . The closest s ite to the proposed 
transmiss ion line is the C .  Smith House , which is located approximately 0 . 8  km 
(0 . 5  mi ) to the wes t  a long Middle Road in Springfield Township . 

3 . 3 . 2  Archeologi cal Sites 

Salient a rcheologica l features of the proj ect a rea are the presence of 
Warren beaches , which are remnants of  gla cial Lake Erie , on and adj acent to 
the a rea , and the high dens ity of prehistoric s ites in the general vicinity . 
Warren beaches a re frequently as sociated with Paleo- I ndian occupations . 
Paleo-I ndian s ites are of importance to archeo logical his tory s ince they a re 
believed to represent the earliest human occupants of  No rth America (GPU 
1 9 7 9 )  . 
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Table 3 . 6 .  

Bridge Name 

Gudgeonville 

Ca rman 

Harrington 

National Register Sites Located within the Proj ect Area 

Location Stream Truss Type 

Girard Elk  Creek Multiple 
Township kingpost 

Springfield Conneaut Multip le 
& Conneaut Creek kingpost 
Townships 

Conneaut Conneaut Multiple  
Township Creek , west kingpost 

branch 

Yea r 
Built 

1868 

1 8 7 0  

1870  

Source : Letter from Mr . Cla ridge , Erie County Historical Society , to ANL 
staff , March 6 ,  1981 . 

Table 3 . 7 .  Structures of Local Historical Signifi cance 

Sp r i n g f i e l d  Town s h i p  

Ho l l iday-M i l e s  Hous e , 

North S p r i n g f i e l d ; 1832  

Samue l Ho l l iday House , 

No rth S p r i n g f i e l d ; 1806  

No rth Sp r i n g f i e l d  

Academy , 
No rth S p r i n g f i e l d ; 1866  
C .  Sm i th House 

M i d d l e  Roa d ;  c i rca 1 865 
A . T .  Dav i s o n  Hous e , 

S a n f o rd Road ; 1 8 7 6  
Joseph M .  S t rong House , 

E .  Spring f i e l d ; 1834 

Source : GPU 1 9 79 . 

G i ra rd Town s h i p  

Landwehr Ho use R e s t a u ra n t , 

E .  Ma i n  S t r eet ; 1 834 

Da n i e l  S a y re Hous e , 

Pa . Route 20 ; 1 845 
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G i ra rd Borough 

Asa & E l i za beth 
Ba t t l e s  Hous e , 

G i ra rd ;  no d a t e  

Rush S .  Ba t t l e s  

HOllse , 

G i ra rd , c i rca 1 850 
Myron Hut c h i n s o n  

HOllse , 

G i ra rd ; 1 830 
P fe i f f e r  Hou s e , 

G i ra rd ; 1 868 
U n i ve r s a l i s t  Churc h ,  

G i r a rd ; 1 85 2  
James & M a ry Web s t e r  

HOllse , 

G i ra rd ; 1 830 
Dan R i ce S o l d i e r ' s  

Monume n t ,  

G i ra rd Pub l i c  Square 

1 865 

P l a tea Borough 

E r i e  Exte n s i o n  C a na l , 

P l a t e a ; 1 844- 1 8 7 1  



While much has been researched and reported on the larger geographic a rea 
that encompasses Erie County , little profe s s ional archeological work has been 
conducted in Erie County itsel f .  The first systematic survey was conducted by 
D . A .  Johnson and Associates (as cited in GPU 1980a ) . A reco rds search and 
initial reconnai s s ance of selected a reas was performed by Commonwea lth As so­
c iates in 1 9 7 9 . No less  than 23 a rcheo logica l s ites were found and reported 
to the state archeologis t . A brief pedestrian survey a long the abandoned Penn 
Central tracks , also  conducted in 1979 , did not reveal any additional s ites 
( GPU 1980a ) . The Applicant has completed a cultura l resources survey for the 
onland po rtion of the corrido r (Lantz 1 9 8 1 ) ,  which identified a rcheological 
s ites in the proj ect vicinity . This  work is being coordinated with the 
Pennsylvania State Historic Preservation Office r .  

Because several archeo logical s ites have been found i n  the proj ect a rea 
and because their a s s o ciation with geo logical fo rmations indicates a high 
potential for prehistoric s ites , the proj ect area is  cons idered archeo logi­
cally sens itive . There a re no archeo logical s ites l i s ted in the National 
Register of Historic Places . However ,  a s ite nea r  Presque I s le State Park has 
been recommended for inclus ion by the s tate archeologis t , Region IV 
(Johnson 198 1 ) . 

3 . 4  LAND USE 

Land uses within the proposed proj ect a rea are presented in Table 3 . 8 .  
Agricultural land and open space ( land and water use a rea s )  constitute 43% and 
4 1 . 3% of the area , respectively (Fig . 3 . 3 ) . Future land-use patterns a re 
p resented in Figure 3 . 4 .  

3 . 4 . 1 Agriculture 

Agricultura l activities within the county can be divided into three 
sections on the basis  of topography and soils : namely lake plain , e s ca rpment 
s lope , and upland plateau , (Erie County Metropolitan Planning Commi s s ion , 
1 9 7 7 ) . The lake plain a rea extending a long the Lake Erie shore is used fo r 
special ized crops , such as  nursery stock , fruit crops , and early maturing 
vegetables . Nearly a l l  the grapes grown in the s tate come from this area . 
Lake Erie moderates the fall c l imate and provides an extended growing season 
such that grapes and other sens itive orchard crops can be raised . The escarp­
ment s lope is  also used to grow fruits ; however ,  hardier c rops such a s  apples 
and cherries tend to replace the more sens itive peaches and grapes . The 
upland plateau is evenly divided between we ll  dra ined soils  (where late 
maturing vegetables , cabbage , caul iflower , root crops , and potatoes predominate) 
and poorly dra ined soils where da iry farming and timber production predominate . 
Much of the fa rmland in the proj ect a rea is des ignated as  either "prime farm­
land" or  as  "additional fa rmland of s tatewide impo rtance" by the U . S .  Depart­
ment of Agriculture . 

3 . 4 . 2  Recreation 

Several a reas near the proposed overhead portion of the transmis s ion 
facil ity have been recognized as  having s ignificant. recreationa l va lue 
(Table 3 . 9 ) . Racoon C reek County Pa rk [ 78 . 5  ha ( 194 a c ) ] is loca-ted a long the 
Lake Erie shorel ine at the mouth of Racoon Cree k .  The park serves as a green­
belt where vi s itOl-S can go swirnIning , boating ) and fishing . Additiona lly ,  
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Tab le 3 . 8 .  Land Uses in Proposed Proj ect  Area (Percentage ) in 19 7 5- 7 6  

State 

Pub l i c  & Open & A i rport & Game 
Area Re s i dent i a l  Comme r c i a l  I n d us t r i a l  I n s t i tut i on a l  Re c re a t i o n  A g r i c u l tura l Wa t e r  Ra i l road Roads Lands 

G i rard Twp . 4 . 6  0 . 5  1 . 3  0 . 1  1 . 3  46 . 2  4 1 . 3 1 . 1  3 . 5  
Sp r i n gf i e ld Twp . 4 . 2  0 . 2  0 . 0  0 . 2  5 . 0  42 . 5  43 . 4  1 . 3  3 . 3  
G i ra rd Borough 1 9 . 6  2 . 9  1 . 9  1 8 . 1  3 . 8  20 . 3  2 1 . 3  5 . 8  6 . 4  
E .  Sp r i ng f i e l d  

Borough 7 .  1 0 . 1  1 . 3  0 . 1  45 . 7  4 1 . 7  0 . 7  3 . 3  
Lake C i ty Borough 24 . 4  2 . 2  1 0 . 4  4 . 3  0 . 2  7 . 5  40 . 1  2 . 4  8 . 5  
Platea Borough 6 . 3  0 . 4  1 . 1  5 2 . 8  34 . 7  1 . 1  3 . 5  W 

, .. _I St.udy Area Tot a l  5 . 5  0 . 5  0 . 8  0 . 9  2 . 9  43 . 0  4 1 . 3  1 . 4  3 . 6  
--J E r i e  County 5 . 9  0 . 8  0 . 6  1 . 3  1 . 5 44 . 6  39 . 0  0 . 8  3 . 5  2 . 1  

----_. 

Source : E r i e  County Metropo l i tan P l a n n i ng Commi s s i o n ,  1 9 7 7  . 
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Table 3 . 9 .  Rec reationa l Areas in Surrounding Townships 

Site Municipality Ownership Activitiest 1 

Raccoon C reek 
County Park Springfield Twp . Public  S ,  BA , F ,  0 ,  NSA 

Eagley Twp . Pa rk Sp ringfield Twp . Pub l i c  S ,  BA 

C rooked C reek Springfield Twp . Private S ,  NSA 

Elk C reek Girard Twp . Private S ,  BA , M ,  F ,  NSA 

Lake Erie 
Community Pa rk Gi rard Twp . Public  S ,  0 
T rout Run Fairview Twp . Private S ,  NSA 

Walnut C reek 
(Manches te r  Beach) Fai rview Twp . Public  BA , M ,  F 

Pre s que I s le Millcreek Twp . Pub l i c  S ,  BA , M ,  0 ,  NSA 

S cott County Park Millcreek Twp . Pub l i c  0 
Commodore Perry 
Yacht Club Millcreek Twp . Private BA , M 

E rie Yacht C lub Millcreek Twp . Private BA , M 

East Side Marina Mill creek Twp . Public  BA , M 

Sources : Pennsylvania Coa s tal Zone Management Program Technical Report- -Draft , 
1 9 78 , Commonwealth of Pa . ,  Dept . of Environmental Resources , Office 
of Resources Management , Harrisburg , Pa . 
Environmental Report , Lake Erie Interconnection Proj ect , 1980 , 
Docket No . PP- 72 , General Public  Uti l ities Corporation , Reading , Pa . 

t 1 Activities : S - Swimming 
F - Spo rt Fishing 
BA - Boat Access  

M - Marina 
o -Other (picnicking , hiking) 
NSA - Natural Scenic Area 

p i cnic s helters , a p layground , and a ballfield a re available . Lake Erie 
Community Park [ 44 . 5  ha ( 1 10 a c ) ] is  located approximately one mile northeast 
of  the proposed switching s tation . The pa rk is  located along the shore of 
Lake Erie and has fac i lities for swimming , camping , and p i cnicking . Scott 
County Park is located at  the mouth of the Presque I s le Peninsula . The park 
was acquired only recently and is  undeveloped at  p resent . Walnut C reek [ 16 ha 
( 40 a c ) ] i s  the mos t  s ignificant rec reational development in the p roj ect a rea , 
and offers fishing , boating access  to both Walnut C reek and Lake Erie , and a 
marina . 
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Many of the creeks in the proj ect area ( i . e . , Elk  C reek , C rooked Creek , 
Racoon C reek , and Trout Run) provide natural s cenic a reas in addition to the i r  
recreational amenities . Elk  C reek , Crooked C reek , and Racoon C reek a re further 
discus sed in Section 3 . 4 . 3 .  Trout Run is used prima rily for swimming and 
fishing . There are a l s o  several ma rinas and yacht c lubs in the proj ect a rea 
which provide boat access  to Lake Erie . 

Additionally ,  the p roposed Elk  C reek Recreation Area , adj acent to the 
Coho s ite on the west s ide of Elk C reek , is  currently under cons truction . I n  
March 1 98 1 , PN finalized a n  agreement with Girard Township , leas ing 1 8 . 9  ha 
(46 . 6  a c )  on a 25 -year renewable term . I n  Augus t 1 9 8 1 , the a rea was dedicated 
and construction was begun by the Township with matching funds from the Coastal 
Zone Management Program . 

3 . 4 . 3  Natural Areas 

The Lake E rie Bluffs running a long the Lake E rie sho re of Springfield , 
Girard , and Fai rview Townships , and Lake City Borough , a re of s ignifi cant 
va lue (Department of Envi ronmental Resources 1 9 7 8 ; Erdman and Wiegman 1 9 7 4 ) . 
The Bluffs s t retch for 24 km ( 15 mi ) , reaching heights of 36 m ( 120 ft ) above 
water level , and a re largely undeveloped . The Lake E rie Bluffs provide s igni ­
ficant habitat a reas f o r  wildlife and vegetation and serve as  e s thetic open 
space . Eros ion is  a severe p roblem in this a rea , and clearing of vegetation 
in some a reas has increased the rate of eros ion ( Great Lakes Research Institute 
1 9 75 ) . For this reason the Lake E rie Bluffs a re listed as  a c ritical hazard 
a rea ( Great Lakes Research Institute 1 9 75 ) . 

Severa l rivers and streams (e . g . , Elk C reek , C rooked C reek , Racoon C reek , 
and Duck Run) occur in the proposed p roj ect a rea . None of these  waterways i s  
designated as  a National Wild and Scenic River b y  the u . S .  Department o f  
I nterior ,  but Elk  C reek is  listed i n  the Pennsylvania S cenic Rivers I nventory . 
E l k  C reek is  a s cenic river of first priority (of s tatewide importance) , 
Group B (of less  than immediate concern) , and Water Quality Group 2 ( does not 
presently meet state water quality standards but is expected to within 
ten years ) ( GPU 1 980a ) . The C rooked C reek corridor in Springfield Township 
covers  approximately 1 10 ha (275  a c ) . C rooked C reek has been c ited a s  p robably 
the most unique natural a rea in the ent i re E rie County Coastal Zone (Department 
of Environmental Resources , 1 9 7 8 ) . Raccoon C reek has been designated of 
particular concern as  a recreationa l a rea ( Great Lake s  Research Institute , 1 9 75 ) . 
Raccoon C reek corridor contains approximately 120 ha ( 300 a c ) , of which 8 ha 
( 20 a c )  nea r  the lake has been developed , whi le the remainder i s  primarily 
undeve loped and utilized for primitive hiking and camping . 

The Elk  C reek bay a rea consi sts of approximate ly 1 30 ha ( 320 a c )  of which 
all  but 5 . 5 ha ( 1 3 . 5  a c )  is privately owned . The pub l i c ly owned parcel is  
o ccupied by  the Lake City Borough sewage treatment plant , which is  located 
immediately s outh of Route 5 .  Elk C reek bay is considered by the Commonwealth ' s 
Coastal Zone Management Program to be an a rea of s ignificant natural ,  cultura l ,  
and recreational value . It  i s  used for fishing , boating , and other recrea­
tiona l  activities , a s  well  as  for vacationing . This a rea has also been iden­
tified by the Western Pennsylvania Conservancy as having s ignificant natural 
value (Erdman and Wiegman 1 9 7 4 ) . 
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3 . 5 WATER USE 

3 . 5 . 1  Municipal / Industria l Supplies 

Two water intake pipel ines (municipal/ industria l )  at E rie , Pennsylvania-­
approximately 24 km ( 15 mi)  northeast of the proposed proj ect corridor-- a re 
the only known functioning down- current intakes nea r  the proposed subma rine 
cable route (GPU 1980a ) . Erie Water Company ' s  two intake pipelines c ro s s  
Presque I s l e  Bay and the neck of Presque I s l e  and then continue northwest  into 
Lake Erie . One of these pipelines is a 152-cm (60-in . ) diamete r  l ine that 
extends 1 600 m (5200 ft ) into the lake , with the intake crib in 8 . 5  m ( 28 ft) 
of wate r .  The second pipel ine is  a 183-cm ( 72 - in . ) diameter l ine that extends 
1950  m ( 6400 ft) into the lake , and the intake c rib is in 8 m ( 28 ft) of  
wate r .  Both pipelines a re recessed 2 to 2 . 5  m ( 6  to 8 ft) into the sediments . 

3 . 5 . 2 Fisheries 

Fishing grounds immediately adj acent to the proposed proj ect corrido r a re 
heavily fished by commercial fishing ope rations l i censed in the State of 
Pennsylvania . Most  comme rcial  fishing occurs from Erie , Pennsylvania west  to 
the Ohio s tate l ine . Commercia l boats a re restricted to waters outs ide a 
1 . 2  km ( 0 . 75 mi)  contour from September 30th through June 30th and outs ide a 
2 . 4  km ( 1 . 5  mi) contour the rest o f  the yea r .  This boundary separates sport 
fishing traffic from commercia l  operations and protects fish brood stocks . 
Comme rcial  fishing gea r cons ists a lmost entire ly of bottom-set g i l l  nets . 
Setl ines a re set in the a rea for channel catfish . Comme rcial  fishing ope ra­
tors have not set trap nets for  five yea rs in the a reas off Elk C reek . The 
rocky bottom p revents trawl ing in the a rea ( GPU 1980a ) . 

The salmonid stocking p rogram for Elk C reek results in heavy sport fishing 
p ressure in the p roj ect vicinity in spring and fal l . The most  intense fishing 
p res sure occurs for several weeks immediately fol lowing release of yea rling 
sa lmonids in late April  and ea rly May , and during the period from September to 
mid-November when salmon a re returning from Lake Erie ( GPU 1980a ) . 

Hand dipping for smelt occurs at the mouth o f  Elk C reek during late April 
and early May ,  when ra inbow smelt are entering the c reek mouth to spawn (D . A .  
Johnson and As sociates , a s  cited in GPU 1980a ) . Yel l ow perch , wa l leye , and 
smallmouth ba ss  are the p rima ry recreationa l species sought from May through 
July . 

3 . 5 . 3  Ports / Shipping/Navigation 

The ha rbo r  in Erie , Pennsylvania is the closest la rge harbor to the 
p roposed cable route . The Erie harbor is  complete ly surrounded by the Presque 
I s le Peninsula except for the channel entrance . The harbo r  is  currently not 
us ed to capacity . The principal shipping and docking fac i l ity in the port is 
the Erie Internationa l Ma rine Termina l .  Shipbuilding and repai r  services a re 
a maj o r  activity o f  the E rie harbo r .  

Inbound ship traffic to Lake Erie harbors increased during the early 
1 9 70s , but has dec lined s ince 19 73 . Ship traffic is  composed prima rily of 
passenger and dry ca rgo ves s e ls (COE/EPA 1980 ) . The lake usua l ly opens for 
boating traffic in late Ma rch o r  early April and closes  in mid-December when 
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ice becomes a navigational problem . Shipping may continue through the winter 
months if the ice is thin and the s hipping lanes can be kept open . 

The large comme rcial lake ships or  ocean-going ships o rdinarily remain 
offshore in deep water within shipping lanes to ensure safe speedy travel . 
Large ves sels  rarely enter the nearshore waters [within 8 km ( 5  mi) of shore ) 
except when entering port . When entering port , the s e  ships are restricted to 
shipping channels , usua lly a rtifically maintained at a depth to ensure pas sage 
of deep-draft ves sels . 

3 . 5 . 4 Recreation 

A maj o r  recreational a ctivity occurring nea r  the transmission route is 
sport fishing along the Lake E rie shore and in Elk C reek . Heavy sport fishing 
occurs in the fal l  at the mouth of Elk C reek during the period of  s a lmon 
migration , and in spring along Elk C reek during the first  few weeks of trout 
season . 

Recreational demand a long the Pennsylvania Lake E rie coastline , including 
the need for lake acces s , is expected to increas e  significantly within the 
next decade (GPU 1980a ) . Provision of adequate recreation sites having lake 
access  a long the coastline is important and the location of Elk C reek and its 
numerous site amenities makes it a candidate for recreational development . 
See Section 3 . 4 . 2  for additional information . 

3 . 5 . 5 Sand and Gravel Extraction 

Potential commercial s and and gravel p roduction a reas exist in the nea r­
shore zone of  U . S .  Lake E rie in the p roposed proj ect corridor (U . S .  COE/EPA 
1980 ) . Dredge Area C ,  which is shown in Figure 1 . 2 ,  has been permitted by the 
U . S .  Army Corps  of Engineers . 

3 . 5 . 6  Lake E rie Natural Gas Development 

A p rogrammatic environmental impact s tatement on the development of 
natural gas in Lake E rie is being prepared by the U . S .  Army Corps  of  Engineers 
and the Environmental Protection Agency ( COE/EPA 1980 ) . At this time there 
has b een no d rilling for oil or natural gas in U . S .  waters of  Lake E rie . 

3 . 6  SEI SMIC ACTIVITY 

The Lake E rie a rea lies in the central s table region of  the continent . A 
map of  earthquake epicenters is p resented in Figure 3 . 5 .  

3 . 7  METEOROLOGY AND CLIMATOLOGY 

The onland portion of the p roj e ct a rea is situated within a narrow plain 
climatically characterized as the Lake E rie Plain Region . Lake Erie has a 
climatic effect on the continenta l  type climate of  the a rea . A detailed 
discus s ion of the meteorology and c limatology can be found in GPU ( 19 79 ) . 

The prevailing winds are from the south and occur in exce s s  of 20  percent 
of the year .  During greater than 50 percent of the yea r , winds p revail from 
the wes t  through south quadrants . Yea r  round wind speeds average about 
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Figure 3 .5.  Map of Earthquake Epicenters in the Lake Erie Region . Locations of epicenters 
of earthquakes recorded during 1 800- 1 9 7 2  are shown ; only earthquakes with 
intensities equal to or greater than MM III (Modified Marcelli scale of earth­
quake intensity) are mapped. The seismic frequency contour (generalized) desig­
nates epicentral concentrations (number of epicenters per 1 0 , 000 sq km) . 
Adapted from Hadley and Devine ( 1 974) . 



1 1 . 4  miles per hour ( 9 . 9  knots ) with slightly stronger winds occurring during 
winte r .  Neutral atmospheric conditions a re most common for the a rea occurring 
with a relative frequency in exce s s  of 6 7  percent of the time ( GPU 1 9 79 ) . 

The p roj ect area is  in the Northwest  Pennsylvania-Youngstown Inters tate 
A i r  Quality Control Region (AQCR) . AQCR were established unde r  p rovis ions of  
the Clean Air Act  Amendments of  1 9 70 , as  a means of  implementing air  qua lity 
standards . The ambient a i r  in the counties and townships within the AQCR have 
been monitored or modeled by the U . S .  EPA , the Pennsylvania DER , and the Ohio 
EPA to determine if  they a re in compliance with the National Ambient Air 
Quality Standards . The results of  these  analyses  determine the "attainment" 
or "non-atta inment" status of a reas in the ACQR , and consequently determine 
which regulations mus t be comp lied with if a new pollutant emitting fac i lity 
i s  p roposed . Results of  these  analyse s  a re compiled in GPU ( 19 79 ) . 
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4 .  ENVIRONMENTAL CONSEQUENCES 

4 . 1  CONSEQUENCES OF THE PROPOSED LAKE ERIE INTERCONNECTION 

4 . 1 . 1  Ecology 

The ecological consequences of the proposed Lake Erie Interconnection 
will  be dis cus sed under the headings of aquatic ecology ,  terrestrial ecology ,  
wetlands ecology ,  rare and endangered species , and atmospheric  emi s s ions from 
Ontario Hydro . 

4 . 1 . 1 . 1  Aquatic 

4 . 1 . 1 . 1 . 1  Construction 

( a )  Cable Laying in Lake Erie . A map of the proposed cable corridor is 
shown in Figure 1 . 2 .  The app ropriate COE permit will  be a cquired prior  to 
trenching a ctivities a s s ociated with cable laying . A dis cus s ion of trenching 
prior to cable laying is  presented in Section 2 . 1 . 1 . 3 .  Construction impacts 
associated with substrate disturbance due to cable laying include : 1) sedi­
ment resuspens ion and subsequent depos ition 2) dis ruption of  existing benthic 
habitat , and 3) increased turbidity . 

Impacts to water quality will  depend on the quantity and quality of the 
subs trate disturbed during trenching activities in the approach zone [ approxi ­
mately 0 . 8  km ( 0 . 5  mi) ] ,  and o n  current dispers ion of  resuspended solids . 
Proj ect-specific data are unava ilable . Thus , a set of conservative dispers ion 
analyses for pipeline co rridor trenching in the nearshore ( approach) zone of  
Lake Erie , des c ribed in  COE/EPA ( 1980) , is  here assumed to  be conservative 
a l s o  for cab le corridor trenching in the approach zone (ANL 198 1 ) . COE/EPA 
( 1980)  estimated resuspended sediment concentrations of 2 x 1 0 5 mi lligrams per 
liter (mg/L) in the immediate trenching area and 10  mg/L at 0 . 8  km ( 0 . 5  mi ) on 
the assumption of  no losses  of resuspended sediment . The suspended solids 
should have only a temporary and localized impact on water quality . Natural 
shoreline eros ion and turbulent resuspens ion are the dominant sources of 
suspended sediments in Lake Erie ( S ly 1 9 7 6 ) . 

Conservative estimates of concentrations of dissolved , potentially toxic 
trace elements ( arseni c , barium ,  chromium , manganese , and z inc ) from resus ­
pended sediment a re presented in Table 4 . 1 .  Concentrations of dissolved 
elements a re derived from the COE/EPA ( 19 8 0 )  data and GPU ( 19 80c ) data by 
assuming the COE/EPA di lution ratio and a conservative 1 0% solubi lity of  
resuspended sediments . Studies by  the App l i cant indi cate that trace-element 
so lubility should be less than 10% (GPU 1980c) . Concentrations of dissolved 
e lements in the immediate trenching area exceed estimated permis sib le concen­
trations based on ecological and health effects (EPCE and EPCH) , but a re 
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Element 

Arsenic 

Barium 

Chromium 

Manganese  

Table 4 . 1 .  Potential Impacts to Lake Erie Water Qua l i ty a s  a Result of T renching 
for Cable Laying in the Approach Zone 

Nonpolluted Average Average Dissolved 
Cri teria for Sediment Dis s o lved Concentration a t  

Sediments Concentrationt2 Concentrationt3 0 . 5  milest4 EPCHt5 

(ppm ) t 1 (ppm) at Release (mg/L)  (mg/L)  (mg/L )  

< 3  1 3 . 3  0 . 27 0 . 0 1 x 10- 3 0 . 05 

NAt7 347 . 0  6 . 9  0 . 35 x 10- 3 1 . 00 

<25 55 . 0  1 . 1  0 . 05 x 10- 3 0 . 05 

<300 540 . 0  1 0 . 8  0 . 54 x 10- 3 0 . 05 

� Zinc <90 1 3 8 . 0  2 . 8  0 . 14 x 10-3 0 . 02 I N 
t 1  Source : GPU ( 1980a) . 

t2 Source : GPU ( l980c ) . 

t3 Determined from information in COE/EPA 1980 on the a s sumption of 1 0% solub i lity .  

t4 Der ived by dividing the average dissolved concentrations a t  relea se by 2 x 1 04 , a 
dilution factor based on COE/EPA , 1980 . 

t5 EPCH = E stimated Permi s s ible Concentration based on Health E ffects . Source : Cleland 
and Kingsbury ( 19 7 7 ) . 

t6 EPCE = E stimated Permis s ible Concentration based on Ecological E ffects . Source : Cleland 
and Kingsbury ( 19 77 ) . 

t 7 NA = not app licable or  not available . 

EPCEt6 

(mg/L )  

0 . 02 

0 . 05 

NA 

0 . 02 

NA 



dispersed rapidly and do not exceed EPCE o r  EPCH at  0 . 8  km (0 . 5  mi ) . Poten­
tial  impacts of d i s s o lved t race elements should be tempora ry and loca lized . 
During s ediment resuspens ion , mos t  compounds ( including nutrients ) wil l  be 
retained or  res o rbed by particulates and redepos ited on the lake bottom . 
Minor dissolved phosphorus loadings to Lake E rie wil l  be a s s oc iated with 
t renching activities in the approach zone . There should be little potential 
for natural gas release  from Devonian shale  and sub s equent degradation of  
water quality during the t renching a ctivities . 

Sub stantial gas pockets would not be found at  the shallow trenching 
depths . Water-quality impacts associated with cable laying without trenching 
will  be s ub s tantia l ly less  than with trenching . 

Cable-laying trenching activities will  increase  concentrations of  sus­
pended solids and will  disturb benthic and open-water habitat . Disturbance 
impacts , however ,  will  be localized and temporary .  Benthic communities have 
recovered quickly after s imilar  disturbances (Stickney 1 9 7 2 ; McCauley et al . 
1 9 7 6 ) . Impacts to benthic communities and to open-water communities (e . g . , 
fish and plankton) due to suspended solids should b e  minor because suspended 
solids wi ll  be rapidly dispersed from the immediate trenching a rea . Increased 
turbidity could result in tempora ry avoidance of the immediate trenching a rea 
and pos s ib ly Elk C reek Bay . Impacts of fish spawning in the immediate t rench­
ing a rea could be s evere ; however ,  there wil l  be minimal effect lake -wide . 

Cons e rvative estimates indicate that EPCE for selected trace elements 
could be exceeded in the immediate trenching a rea (Table 4 . 1 ) . However ,  
potential for increas ed bioaccumulation and toxicity o f  trace elements to 
aquatic  b iota is minima l . Sediment resuspens ion wi ll  be local ized and tempo­
rary , thus , relatively sma ll amounts of  resuspended contaminants will be 
available to aquatic b iota . 

(b ) Cable Laying on Land . I nc reased turbidity and sedimentation effects 
on the aquatic environment of nearsho re Lake Erie , s imilar  to those des c ribed 
above for cable  laying in Lake Erie , could occur a s  a result of  cable  insta l­
lation from the s hore to the switching s ta tion . The potential severity and 
duration of these  impacts will depend on the effectiveness  of eros ion- and 
s edimentation-control mea sures on the s lopes . Contro l measures will  be imple­
mented in accordance with the Bluff Rece s s ion and Setback Act of  1980 and thus 
cons istent with the Pennsylvania Coastal Zone Management P rogram (GPU 1 980a ; 
GPU 1 9 8 1b ) . 

( c ) Clearing in the Transmis s ion Corrido r .  Const ruction of the p roposed 
overhead t ransmi s s ion fac i lities will involve widening an existing right-of-way 
(ROW) . The existing ROW originates on relatively flat terrain immediately 
wes t  of  the s lopes  bordering Elk C reek north of  Pennsylvania Route 5 .  T rans ­
mis s ion facil ities wi ll  c ro s s  two small  tributaries  of  Duck Run , the C rooked 
C reek mainstream , and two sma l l  tributaries of C rooked C reek enroute to the 
converter s tation at the Erie Wes t  Sub s tation (Fig . 2 . 3 ) . Potential impacts 
to the aquatic resources  of these  s treams are expected to be limited to a 
s light decrease in s tream shading due to the selective removal of riparian 
vegetation , and tempora r i ly increas ed s ilt loads from e ros ion until  vegetation 
is  re-established on disturbed a rea s . 
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Aquatic b iota should be l ittle impacted by construction of the closed­
cycle cooling system at the dc converter s tation located at the E r ie Wes t  
Substation . Suspended solids loadings t o  aquatic systems should be minima l . 

4 . 1 . 1 . 1 . 2 Operation/Maintenance 

Impacts to water quality during cable ope ration will  be minima l . A 
polyethylene j a cket will protect the lead sheathing of the cable from d i rect 
contact with the environment . I n  addition , an outer a rmour shielding of 
galvanized steel will p rovide cathodic protection of the lead sheath if any 
break should occur in the polyethylene j acket . Additionally ,  the cable will 
be of the s o li d ,  mas s  impregnated variety and damage to the cable wil l  not 
release lubricants into the water ( GPU 1980a ; GPU 1 9 8 1 b ) . 

The operation of the cable will p roduce e lectrical and magnetic fields in 
the vicinity of the cable . Due to the insulation and shielding surrounding 
the conductor ,  the electrical fields produced will be minimal during normal 
operation . The magnetic field p roduced will be detectable at the water 
surface . Field strength will depend on conductor current and distance from 
the cable . It will be greatest at the cable surface and decay quickly a s  one 
moves away from the cable route . Given a current of 1000 A the expected field 
flux density ( s t rength) for the Lake E rie cable would be about 3 . 33 x 10-3 

tes l a  at the cable surface , 2 . 00 x 10-4 tes la at one m ( 3  ft) and 1 . 00 x 10- 5 

tesla at 20 m (66 ft ) away . These  values can be compared with the existing 
background magnetic field of 6 . 20 x 10- 5 tes la exerted by the earth ( GPU 
1981b) . Impacts to aquatic b iota a re expected to be minima l . 

I t  i s  pos s ible that t rans ient electrical fields may appear a round the 
cable for brief periods during fault conditions . However ,  a cable fault will 
cause an immediate disconnection and no e lectrical s hock  wil l  be introduced to 
the water column ( GPU , 1 9 8 1b ) . I f  cable repair  is  required , some re-excavation 
of the bottom to remove overburden materia l  deposited by natural sedimentation 
p roce s ses  and/or backfilling is l i ke ly . Maintenance impacts to aquatic b iota 
due to repairing transmis s ion l ine b reaks will be s imilar to those  discussed 
under construction impacts but of lesser magnitude and duration . 

4 . 1 . 1 . 2  Terrestrial Ecology 

4 . 1 . 1 . 2 . 1  Construction 

C lea ring in the Transmission Corrido r .  Routing of underground cables  to 
the upland switching s tation wil l  require the clearing of a corridor through 
hemlock-hardwood woodlands on s lope s  wes t  of Elk C reek . C lear-cutting a 
corridor through this woodlot to a llow trenching for cable placement will 
require that some mature white oak (Quercus a lba ) , yellow b i rch ( Betula 
alleghaniensi s )  hemlock (Tsuga canadens is ) , sugar maple (Acer  s accharum) , and 
American beech (Fagus grandifo l i a )  b e  removed . Los s  of  these  trees will  not 
have a s i gnificant effect on the terre strial ecology of the a rea . Addi tional 
information i s  presented in Section 4 . 1 . 4 .  

The impact to vegetation will vary from one p lant community to another in 
any segment of the ROW and wil l  depend on the pos ition of  each community 
relative to nea rby towers . A short section o f  ROW will  have to be cleared to 
connect with the existing transmiss ion corridor . At the present time this 
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small  section of ROW is  lo cated in an agricultura l field on relative ly flat 
terrain immediately wes t  of the s lopes bordering Elk Creek (tentative location 
of the switching station) . In  addition to remova l of vegetation where towers 
will be erected and a long selected ROW sections to provide acces s , trees too 
close to the ROW will be removed . Genera l ly , a 200- foot ROW will be kept 
clear of woody vegetation . In  wooded a reas , this  selective clearing will 
result in a community shift to herbaceous species and some small  shrubs . Much 
of the vegetation along the existing transmi s s ion corrido r is c la s s ified as 
mixed mesophytic fore s t . Another a lteration in the vegetation as a result of 
transmiss ion- line construction in wooded a reas will be a change in species 
compos ition near the ROW edge . Genera lly , shade- intolerant species will  
become establ ished at the inte rfa ce between forest and ROW . Additiona l infor­
mation is presented in Section 4 . 1 . 4 .  

Cons truction of the proposed transmiss ion line should have minima l effect 
on existing mammal ian and avian populations . Some individua l small  mamma ls 
may be unavo idably lost during the construction phase ; but larger , mo re mob ile 
spe c ies will relocate during construction , and most will return after con­
struction activities cease . 

Game and song birds wi ll gene rally relocate to avo id construction activi­
ties . If cons truction occurs during the nesting season , some loss of song 
bird nests will result from ROW clea ring . This  unavo idab le loss  should have 
l ittle impa ct on regiona l populations . Selected remova l of trees will result 
in the loss of perching , cover , and nes ting habitats , but this will be of 
minor consequence . 

Reptiles and amphibians should unde rgo minima l impact due to construction 
and ma intenance . Indirect impacts may occur to reptiles , particularly snakes , 
due to increased human contact during the construction phase . 

Approximately 5 ha ( 12 . 7  a c )  of land will be deve loped for the dc converte r 
at the E r ie Wes t  Substation . These 5 ha ( 12 . 7  a c )  do not repres ent unique 
habitat ; therefore , impacts to terrestrial biota should be minor . 

4 . 1 . 1 . 2 . 2  Operation/Ma intenance 

The proposed transmis s ion line conductors and towers should not pose a 
serious threat to wate rb irds approaching or leaving the Elk C reek bay because 
of the distance of transmis s ion facilities from the c reek and the tree s c reen 
between the creek and t ransmiss ion route . Mo rta lity and inj ury could result 
from collis ions with shield wires , guy wires , conductors , or  tower s tructures . 
These collis ions are mo re likely to occur during inclement weather and/or 
during sp ring and fall  migration . The conductors will be spread fa r enough 
apart to prevent electrocution of birds landing on the structures or shield 
wires . 

Terrestrial biota a re expected to adapt to no ise associated with opera­
tion of the conve rter s tation and should be impacted little by its operation . 

Operation of the overhead portion of the Lake E rie Interconnection could 
produce various electrical field effects . These effects result from " corona 
loss , "  which is the amount of unrecoverable powe r emanating from the conduc­
tors . Corona-generated ions from a dc transmis s ion line fo rm a " space cha rge " 
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whi ch alters the e lectric field near the line . Distribution of ground- leve l 
electric field s trengths fo r the dc line is usually asymmetrical and varies 
widely a s  a result of the pronounced effect of wind on the space- charge d i s ­
tribution (Bracken et a l . 1 9 7 7 ) . 

The effects of dc electric fields a re less  than those of ac electric 
fields of comparable intens ity (Hi ll et a l . 1 9 7 7 ) . Because the co rona effects 
from dc fields have been little studied , a uniform co rona distribution s imi lar  
to that from an ac  line (and thus a worst-case s ituation) has been as sumed for 
purposes of a s s e s sment (ANL 198 1 ) . Corona loss  is  highe st during inclement 
weather , such as in periods of heavy rain . The maximum loss  is on the order 
of 1 00 kW per km of ci rcuit (EPRI 1 9 7 6 ) . Fo r the 9 . 6 -km ( 6 -mi)  overhead 
portion of the proposed transmis s ion line , the maximum total CGrona loss  wil l  
thus b e  o n  the order of 1 MW- -a  0 . 1% powe r lo s s . In  view of the mob il ity of 
anima l s , the dc electric field associated with this 0 . 1% power loss  is expected 
to have no adverse impact on anima l s . This  conclus ion is further supported if 
one keeps in mind that the dc corona is a symmetrical and varies widely . 

The magnetic field of a dc line is roughly equal to the 0 . 6-Gaus s mag­
netic field of the earth (Lee and Griffith 1 9 7 8 ) . Comparisons of magnetic 
fields a s s ociated with various househo ld appl iances and the 0 . 6 - Gauss magnetic 
field of dc lines led the Minnesota Envi ronmental Quality Board ( 19 7 7 )  to 
conc lude that long-term deleterious biological effects are unlikely in view of 
the relatively low magnetic flux densities a s s ociated with high-vo ltage 
dc transmiss ion lines . 

With respect to audib le no ise associated with high-voltage dc lines , 
prelimina ry results of Lee and Griffith ( 19 7 7 )  indicated no s ignificant dif­
ference between the total number  of birds detected on a high-voltage dc ROW 
and the number detected on control transects . Audible noise is  usually higher 
for ac lines . E l l i s  et al . ( 1 9 7 8 )  observed that a variety of wildlife species 
were undisturbed by audible noise  from a 500-kV line in I daho ; however ,  the 
autho rs po inted out that wildlife react differently to constant noise or hum 
than they do to a sudden noise  such a s  a twig snapping . On the basis  of this 
information , transmiss ion- line no ise is  unlikely to have significant impacts 
on wi ldl ife . Becaus e of the variation in the location and magnitude of  the 
corona , wildlife may tempora rily avoid a given location . 

4 . 1 . 1 . 3 Wetlands 

Approximate ly 1 700 linear m (5500 ft ) of wetlands exist a long the trans ­
miss ion corrido r ,  mostly in a s s ociation with tributaries to Duck Run and 
C rooked C reek (Fig . B . 1 ) . Cons truction activity will avoid these  a reas when 
pos s ible . It is unlikely , however ,  that all  such areas can be avoided . The 
placement of tower structures will be specifically designed to avo id wetland 
areas ( GPU , 1 9 8 1b ) . Adverse impacts to these wet a reas , though temporary , 
wi ll  occur during construction and stringing ope rations . Additional informa­
tion is  presented in Appendix B .  

4 . 1 . 1 . 4  Threatened and Endangered Species 

Except for o ccas ional trans ient species , no federally listed or  proposed 
endangered or threatened species under the j urisdiction of the U . S .  Fish and 
Wildlife Service a re known to exi s t  in the proj ect impact area . Therefore , no 
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Biological As ses sment or  further Section 7 consultation under the Endangered 
Species Act (87  Stat . 884 , as  amended ;  16 U . S . C .  1 5 3 1  et seq . ) is required 
with the u . S .  Fish and Wi ldlife Service (see Comment DOI -3 ) .  Additionally , 
the Pennsylvania Game Commission has not identified any species as being of 
special concern ( see Comment PGC- 2 ) . 

4 . 1 . 1 . 5 Air Quality 

Of the 1000 MW of power a s s ociated with the interconnection , approxi­
mately 5 0% is  expected to come from the OR system grid and the other 5 0% from 
the Nanticoke Generating Station (Feldman 1982 ) . However , fo r purposes of  
presenting a worst-case analys i s  of air  qua lity impacts in the United States 
from the interconnection , 1 00% of the power is a s sumed to come from the 
Nanticoke s tation . The results of the analys is  a re , the refore , conservative . 
That is , the results indicate higher levels  of pol lutant emi s s ions than would 
p robably occur if the interconnection is implemented . 

Due to the fact the Nanticoke Generating Station is  located about 60 km 
(40 mi)  from the nea res t  point of land in the United States , the concentration 
of mos t  pollutants from Nanticoke wil l  be reduced by natura l forces to such 
low levels that they wi ll  involve no measurable contribution to a i r  pollution 
in the United States . The pollutants from Nanticoke with some potential for 
a ffecting air qua lity in the United States are emiss ions of  sul fur dioxide 
(S02 ) and emis s ions of nitrogen oxides (NOx ) . These pollutants can be trans­
ported long distances and are generally bel ieved to contribute to acid p recipi­
tation , although there is  substantial uncerta inty rega rding cause-effect 
relationships between pol lutant emissions and the measured acidity of p recipi­
tation . Estimates of annua l S02 and NOx emi s s ions from generating 1000 MW of 
power at Nanticoke a re presented in Table 4 . 2 .  The estimates are based on 
current p ractice at Nanticoke , which does not include the use of pollution­
control equipment but does include coal blending and coal washing to reduce 
the sulfur content of coa l . 

Table 4 . 2 .  Emis s ions from Nanticoke 
Generating Station for 1000 MW 

of Electricity 

Pollutant 

Sulfur dioxide (S02 ) 

Nitrogen oxides (NOx) 

Emis sion Rate 
(tons /year)  

144 , 100t 1 

27 , s94t2 

t 1 As sumes 8 7 60 Megawatt hours , heat rate of  
1 0 , 000 BTU/kilowatt hour , and emiss ion rate 
of 3 . 29 ib S02 / 106 BTU . 

t2 Assumes 8760  Megawatt hours , heat  rate of 
1 0 , 000 BTU/kilowatt hour , and emi s s ion rate 
of 0 . 63 lb NOx/ 1 06 BTU . 
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It  should be noted that the estimates in Table 4 . 2  do not reflect OR plans to 
add spe c ia l  burners at Nanticoke to reduce NOx emis s ions or  the potential 
addition of sc rubbers to reduce S02 emis s ions (Pa rrott 198 1 ) . 

Trends in nationa l emiss ions a re presented in Figure 4 . 1  fo r S02 and in 
Figure 4 . 2  for NOx (U . S .  DOE 198 1 ) . Tables 4 . 3  and 4 . 4  show the distribution 
of S02 and NOx emis s ions by those  s tates that together account for approxi­
mately 80% of national emis s ions (U . S .  DOE 198 1 ) . In  comparison to national 
levels ,  the emis s ions l i s ted in Table 4 . 2  represent approximately 0 . 5% of S02 
emis s ions and 0 . 1% of NOx emis s ions . In comparison to the emi s s ions s hown in 
Tables 4 . 3  and 4 . 4  for a group of s tates ( I l l inois , Indiana , Michigan , 
Minnesota , Wis cons in , and Ohio)  general ly upwind (west)  from the region that 
is likely to receive any transpo rted S02 and NOx emi s s ions from Nanticoke , the 
emi s s ions in Table 4 . 2  represent approximately 1 . 7% of S02 emi s s ions and 0 . 6% 
o f  NOx emis s ions . On the b a s i s  of these comparisons , the S02 and NOx emis s ions 
resulting from the propo sed interconnection a re cons idered to represent a 
sma l l  incrementa l  increase to the problem of air  pollutants in the United 
'3tates . 

It  s hould be noted again that the above comparisons do not reflect OR 
plans to install  a special burne r to reduce NOx emi s s ions o r  the po s s ible 
addition of s c rubbers to reduce S02 emiss ions . Mo reover , the comparisons 
reflect the worst-case assumption that 100% of the power for the interconnec­
tion would be generated at Nanticoke . S ince OR plans to generate only 50%,  
and perhaps les s , of the power at Nanticoke , the emi s s ions l isted in Table 4 . 2  
are approximately double what is likely to occur and the above comparisons , 
therefore , indicate contributions much larger than what is also  likely to 
o ccur if the interconnection proj ect is implemented . 

4 . 1 . 2  Socioeconomics 

4 . 1 . 2 . 1  Construction 

( a )  Work Force . Cons truction of the p roposed transmiss ion line will take 
place from 1982 to 1986 (Fig . 4 . 3 ) . Cons truction of the onshore portion of 
the l ine , including the converter s tation , will take approximately three years 
( 1982 - 1 985 ) and will require a peak work force of 145 people ( GPU 1 9 8 1b ) . 
Approximately 25 workers will be needed for the ove rhead portion of the line 
and 120 workers for the converter s tation ( GPU 1 9 8 1 b ) . Cons truction of the 
submarine portion of the line will also  take app roximately three years ( 1984-
1 9 8 6 )  and will  require a wo rk force of 180 people . Emp loyment will peak 
during 1984 and 1985 when both phases of the proj ect will overlap , and the 
total work force will be 200 peop le . Mos t  of the antic ipated work force 
needed fo r onshore construction will come from the basic  construction trades , 
and app roximately half will be electricians . Most of these workers can be 
hired from within the Erie Building and Construction Trades Counc i l . County­
wide unemployment in the construction trades is currently running at 1 0 . 5% 
(Domb rowski 1 98 1 ) . This percentage includes app roximately 5 0  to 55 electri­
c ians . The work force required for the submarine portion of the line , which 
will cons ist  of crews for the cable- laying barge (e . g . , divers , equipment 
operators , and captain) and three of four navigational ves sels  (e . g . , laborers 
and deck hands ) ,  will also be composed of local labor for the mos t  part . It 
is  anticipated that approximately 150 workers could be hired locally from U . S .  
and Canadian labor fo rces . 
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Table 4 . 3 .  Nationa l Distribution of 1 9 7 7  Sul fur Oxides ( SOx ) Emi s s ions 

State (by rank) 

1 .  Ohio 

2 .  Pennsylvania 

3 .  Indiana 

4 .  I l lino i s  

5 .  Kentucky 

6 .  Texas 

7 .  Mis souri 

8 .  Tennes see 

9 .  Arizona 

10 . Wes t  Virginia 

1 1 . Michigan 

1 2 . Alabama 

1 3 . New York 

1 4 .  Flo rida 

15 . Georgia 

1 6 . California 

1 7 . Wis cons in 

1 8 . North Caro lina 

19 . New Mexico 

SOx 
Emis s ions 
( l06 tons ) 

3 . 26 

2 . 5  

1 . 89 

Subtota l 

1 . 7 1 

1 . 63 

1 . 54  

1 . 5  

1 . 28 

1 . 24 

% 
u . S .  

10 . 3  

7 . 9  

6 . 0  

24 . 2  

5 . 4  

5 . 2  

4 . 9  

4 . 8  

4 . 1 

3 . 9  

Subtotal 52 . 5  

1 .  23 

1 . 22 

1 . 04 

1 . 02 

0 . 989 

0 . 7  

0 . 67 5  

0 . 666  

0 . 6 18 

0 . 5 7 6  

Total 

3 . 9  

3 . 9  

3 . 3  

3 . 2  

3 . 1  

2 . 2  

2 . 1  

2 . 1  

2 . 0  

1 . 8  

80 . 1  

Maj o r  Source ( s )  - Percentage 
o f  State Emi s s ionst 1 

EG/BC - 82 

EG/BC - 5 6 ; IF/PG - 10 , 
IF/BC - 8 ,  PM - 1 1  

EG/BC - 79  

EG/BC - 78  

EG/BC - 94 

CM - 25 , IF - 1 7 , PM - 14 , 
EG/L - 1 3 , PI - 1 1  

EG/BC - 83 

EG/BC - 85 

PM - 88 

EG/BC - 85 

EG/BC - 7 2 , IF/BC - 8 . 5  

EG/BC - 75 , PI  - 3 ,  T - 2 . 5  

EG/BC - 25 , EG/RO - 25 , 
C IF/RO - 1 3 , IF/RO - 1 1 ,  
IF/BC - 9 

EG/RO - 39 , EG/BC - 3 7 , 
CM - 6 . 5  

EG/BC - 7 3 , EG/RO - 9 

PI - 19 , EG/RO - 18 , T - 1 6 , 
IF/RO - 16 , EG/DO - 9 ,  CM - 7 

EG/BC - 70 , IF/BC - 15  

EG/BC - 68 , IF/RO - 1 2  

PM - 43 , EG/BC - 25 , PI - 16  

t 1 Abbreviations : BC = bituminous coa l ; CIP  = commercial/ institutional 
fuel use ; CM = chemical manufa cturing ; DO = disti llate o i l ; EG = elec­
tric generation ; IF = indus trial fuel use ; L = lignite ; PG = p roce s s  
ga s ;  PI = petro leum industry ; PM = primary meta l s ; RO = res idua l o i l ; 
T = transportation . 

Source : GCA Corporation ( 1 9 8 1 ) . 
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Table 4 . 4 .  Nationa l  Distribution o f  1 9 7 7  Nitrogen Oxides  (NOx ) 
Emi s s ions 

Percentage o f  

NOx State Emi s s ions 

Emi s s ions % Fue l Transpor-
State (by rank) ( 10 6 tons ) U . S .  Combustion tation 

1 .  Texas 2 . 12 9 . 8  59  3 1 . 5  

2 .  C a l i fo rnia 1 . 28 5 . 9  28 60 

3 .  I l l ino is 1 . 27 5 . 9  6 1  35 

4 .  Ohio 1 . 19 5 . 5 6 1  3 7  

Subtota l 2 7 . 1  

5 .  Pennsylvania 1 . 02 4 . 7  54  42 

6 .  Indiana 0 . 96 4 . 4  68 28 

7 .  New York 0 . 9 1  4 . 2  50  48 

8 .  Louis iana 0 . 80 3 . 7  5 8  2 6  

9 .  Michigan 0 . 74 3 . 4  46 49 

1 0 . Florida 0 . 68 3 . 1  41  5 3  

Subtotal 50 . 6  

1 1 . Mis souri 0 . 62 2 . 9  5 6  40 

1 2 . Kentucky 0 . 5 7  2 . 6  6 7  3 1  

1 3 . Tennes see 0 . 56 2 . 6  54  42 

1 4 .  No rth Carolina 0 . 5 1 4  2 . 4  47 50 

15 . Alabama 0 . 5 1 1  2 . 4  53  41  

1 6 . Georgia 0 . 47 2  2 . 2  38 5 7  

1 7 . West Virginia 0 . 47 1  2 . 2  79 18 

1 8 . New Jersey 0 . 45 2 . 1  3 7  58  

1 9 . Wis consin 0 . 44 2 . 0  46 42 

20 . Virginia 0 . 42 1 . 9 39 5 7  

2 1 . Kansas 0 . 35 1 . 6  5 3  41  

Subtotal 75 . 5  

22 . Minnesota 0 . 34 1 . 6  39 58 

23 . Wa shington 0 . 3 1 1 . 4  32 5 7  

24 . Oklahoma 0 . 306 1 . 4 42 53 

25 . Ma ryland 0 . 305 1 . 4  39 55 

Tota l 8 1 . 3  

Source : GCA Corporation ( 19 8 1 ) . 
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I f  onshore wo rkers  a re hired f rom within the local a rea and commute from 
the i r  present res idences , and if  only 30 workers on the submarine port ion have 
to move to the area tempora rily , it can be expected that approximately 
30 workers will need hous ing and services fo r the duration of submarine con­
s t ruction . However ,  weather conditions will  not a llow construction to be 
continuous over the three-year period . The submarine cable can be l a id only 
during Lake E rie ' s  open-water season , p rimarily spring and summer .  Because of 
this variability and discontinuity in effort during the construction pe riod , 
no workers a re expected to relocate permanently and hence the re should be no 
long-term impact  on population t rends . A short-term shortage o f  rental units 
in the Gi rard/Lake City a rea could occur . An estimated 47 rental units a re 
available in Girard Borough , Lake City Borough , Gi rard Township , and Spring­
field Township , and any shortage could be offset by the ava ilab i l i ty o f  units 
in the City of  E rie (976 units ) (Vitanza 198 1 ) . 

Short-term benefits from the construction force will  be a reduction in 
local unemployment and an increase in cash flow to the local a rea . Workers 
who occupy rental units during the week and commute to the i r  permanent res i ­
dences o n  the weekend are expected to spend a t  most 25% of  thei r  disposable 
income in the local a rea ( GPU 1980a ) . Those  workers who a re hired from the 
local  area will p robably maintain existing spending patterns , spending mos t  of  
their  income at  the i r  existing p lace of  res idence . A net increase  in  cash  
flow to  the area , however ,  will  result from hiring unemployed construction 
workers . Workers who move to the a rea for the duration of  the spring/ summer 
construction season , and then move back home , should spend between 67% and 80% 
of thei r  dispos able income in the local a rea for rent , gas , food , and other 
nondurable goods and services (ANL 1 9 8 1 ) . 

(b)  Transportation . The p roposed transmis s ion line will  cross seven 
public  roads . Four a re light-duty roads , one is a heavy-duty road , and two 
a re four-lane highways . Construction of  the l ine should have minimal impact 
on these routes .  Traffic flow and traffic congestion will  increase due to 
movements of  the construction work force , but the smal l  s ize of  this force 
( 145 people)  and the span of the p roj e ct should minimize these impacts . There 
could be a need for tempora ry rerouting of traffic when cons truction occurs 
adj acent to a roadway , and this would inconvenience people us ing those roads . 

The proposed l ine will  cross three rai l roads ( Conra i l , Norfolk and Wes tern , 
and Bes semer and Lake E rie) . Cons truction of  the l ine should not impact the 
operation o f  these  railroads . The proposed corridor will  para l le l  an abandoned 
Conrail  rail  line for much of its length . 

4 . 1 . 2 . 2  Operation/Maintenance 

( a )  Work Force . Ope ration o f  the l ine will not require a permanent work 
force , except for the first  few years when the switching s tructure and connecto r  
s tation w i l l  be manned b y  a s ingle operator . Helicopter and foot patro l s  of  
the t ransmis s ion corridor wi l l  be conducted periodically to  inspect and main­
tain the l ine , the conductors and insulators , and the towers  and for inspec­
t ion and cont ro l  o f  vegetation and e ros ion . I t  is  anticipated that any new 
a ccess  roads const ructed for the p roj ect will  be maintained a s  neces s a ry to 
fac i litate these inspections . These  operations will  require approximately 
three peop le . 
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The operational and maintenance activities at the s ites of  the switching 
s tructure and converter s tation will  be l imited to periodic inspections , 
routine maintenance testing o r  overhauling of  equipment as  inst ructed by the 
manufacturers , and maintenance o f  the s t ructures and surrounding grounds . A 
s light increase in the amount of  human act ivities a round the existing substa­
t ion can be expected a s  a result of  these actions . 

(b)  T ransportation . The distance from exi sting a irstrips to the pro­
posed corridor i s  sufficient to ensure that there is  no danger of  a col l i s ion 
with the proposed overhead transmis s ion l ine during takeoff or landing . 

4 . 1 . 3  Cultural Resources 

4 . 1 . 3 . 1  Construct ion 

( a )  Cable Laying in Lake Erie . Subsurface p rehis to ri c , histori c , and 
ethnohisto ri c  s ites could exi s t  in Lake E rie in the a rea of the p roposed 
corridor (ANL 1 9 8 1 ) . The Appl icant wil l  take the necessary precautions to 
avoid such s ites i f  they a re located prior to or  during const ruction . 

(b)  Onshore Const ruction Activity . Tue proposed l ine will  not impact 
any onshore s ites of nationa l  historica l , a rcheologica l , a rchitectura l , or 
cultural s ignificance that a re l isted in the Nat ional Regis te r  of Historic 
Places . 

In  October of  1 9 7 9 , an a rcheologis t  from Commonwea lth Associates , Inc . , 
conducted a records search and initial reconna i s s ance of  selected portions of  
the GPU Coho s ite and surrounding a rea (Kern 1 9 79 ) . He concluded that por­
t ions of the p roj e ct a rea a re a rcheological ly sens itive , having a "high poten­
tial  for past human o ccupation . "  

The Appl icant has comp leted a cultural resources survey for the onland 
portion of the corridor ( Lantz 1 9 81 ) , which identified archeological s ites in 
the proj ect vicinity . This work is being coordinated with the Pennsylvania 
State Historic Preservation Office r .  Construction of  the p roposed transmis s ion 
line could disturb a rcheological  s ites that have not yet been identified . 
Movement o f  equipment , installation of  structures and conductors , and vegeta­
tion clearing will  disturb upper  soil  layers  a long the ROW and could d i s turb 
a rcheological evidence . 

4 . 1 . 3 . 2  Ope ration/Maintenance 

( a )  Offshore Operation . Operation o f  the p roposed transmis s ion line 
s hould have little impact on subsurface p rehisto r i c , histo ri c , and ethno­
historic s ites . Maintenance and repai r  of the l ine s hould a l s o  have no impact 
on these  s ites as  long a s  cables a re not moved f rom the corridor into unsur­
veyed a reas . 

(b)  Onshore Operation . Operation and maintenance o f  the line s hould 
have l ittle impact on onshore prehis toric , histo ri c , and ethnohistoric s ite s , 
p rovided that a more comp rehens ive archeological survey of  the fina l route i s  
performed . This  survey s hould identify potential s ites s o  that maintenance 
c rews can avoid  them while working on the l ine . There is a pos s ib i lity that 
maintenance activity would disturb s ites missed dur ing the survey . 
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4 . 1 . 4  Land Use 

4 . 1 . 4 . 1 Const ruction 

( a )  Land Area Affected by Const ruction . The maj o r  impacts on land use 
will result from cons truction of 9 . 6  km (6  mi)  of  high-vo ltage dire ct- current 
(HVDC ) t ransmi s s ion l ine and its associated facilities . As a result of con­
s t ruction of the line and the converte r stations , approximately 79 ha ( 195  a c )  
of  the 1 9 0 -ha ( 4 7 0 - a c )  existing corridor w i l l  be impacted . 

App roximately 762 m (2500 ft)  of  transmiss ion cable will  be imbedded 
underground between the Lake E rie  s ho re and the converter station . Trenching 
for cable placement will require that a corridor be c leared through the hemlock­
hardwood woodlands on s lopes wes t  o f  Elk C reek . The corridor  will be approxi­
mately 6 m (20 ft)  in width . Construction at  the switching and converter 
stations will include clearing , grading , and fencing the s ites , and laying the 
foundations . The switching s tation will be located in an old-field area and 
o ccupy less  than one-quarter acre . Impacts from cons truction activities will  
be the removal of  mature vegetation , e ros ion , and sedimentation . These  areas 
will  be pre-empted from other uses during the lifetime o f  the proj ect . Expan­
s ion of the E rie Wes t  Sub s tation to include the converter station will  o ccupy 
an additional 5 ha ( 12 . 7  a c )  of land within the Sub s tation boundaries  ( GPU 
1 9 8 1 b )  . 

The remainder of  the transmiss ion line will be erected along an existing 
ROW , which terminates at the E rie Wes t  Substation . The transmis s ion corridor 
will  cross approximately 1 0  ha (25 a c )  of  wetlands , 1 2  ha (30  a c )  of  woodland , 
and 5 7  ha ( 140 a c )  of  agricultural land , including 24 ha (60 a c )  that have 
been des ignated as "prime farmland" and 32 ha (80  a c )  that have been des ig­
nated a s  "additional farmland of s tatewide importance" by the Important Farm­
l and Inventory of Pennsylvania (USDA 1 9 78 ) . No portion of the s tudy a rea is  
class ified a s  "unique farmland" (USDA 1 9 78 ) . Construction activities for thi s  
portion o f  the transmiss ion l ine w i l l  include excavation and backfilling o f  
tower foundations , clearing of  the ROW , and cons truction of  new a ccess  roads . 
The maj o r  impact f rom these const ruction activities will  be the modification 
of  current land uses  in the exi sting corridor to include the HVDC transmis s ion 
l ine . 

Agricultural a reas c ros sed by the l ine will continue to be used for 
farming , except in the immediate vicinity of the new tower s t ructures . The 
Appl icant antic ipates that app roximately 67 towers will  be needed along this  
portion o f  the ROW . S ince farmland occupies approximately 7 2% of  the total 
a rea of  the corrido r ,  it  can be as sumed that approximately 7 2% of the towers 
( i . e . , 48 of  them) would be s ituated on farmland . S ince the base of  each of  
these  48  towers will  be 2 . 4  m ( 8  ft)  in diameter and will  occupy 4 . 6  s q  m 
( 5 0  s q  ft) , this  will  mean that approximately 220 sq m ( 2400 sq ft) will  be 
lost from p roductive use .  This is  less  than 0 . 02 ha ( 0 . 05 ac) . In addition , 
s ome farmland a round the towers will  be lost f rom cultivation due to the 
inability of  farm machinery to ope rate close to the towe rs . 

Forested a reas c ros sed by the l ine [ 12 ha (30  a c ) ] will  be c leared where 
neces s a ry and subsequently managed to encourage growth o f  herbaceous vegetat�on 
and shrubs . Wetlands will  be avoided whenever pos s ib le . Impacts to wetlands 
as a result of  construction a re dis cus sed in Section 4 . 1 . 1 . 3 .  
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(b ) Recreation Areas . The nearest active rec reational facil ity to the 
corrido r  is  the Lake E rie Community Park , located approximately 1 . 5  km ( 1  mi) 
to the northeast of  the mouth of  Elk  C reek . Due to the distance separating 
the line from exi s ting rec reational facilities , construction of the proposed 
l ine should have no maj or impact . 

Although not yet des ignated a s  a regiona l recreationa l area , the mouth o f  
E l k  C reek and the shore o f  Lake Erie provide recreational opportunities for 
local residents . Both a reas a re used for sport fishing , and Elk  C reek exper­
iences heavy use during the spring trout season and again during the fall 
s almon migration . The mouth o f  Elk  C reek i s  also  used for seasonal residences . 
About 20 cottages are s ituated below the main bluff on a terra ce 9 m ( 3 0  ft) 
high (Great Lakes Research Ins titute 1 9 7 5 ) . Recreational demand along the 
Lake Erie coas tline is expected to increase  s ignificantly within the next 
decade , and Elk C reek ha s been proposed as candidate for recreational develop­
ment because  of its location , its access  to the lake , and its other amenities . 
The construction o f  the onshore portion of  the line will  result in some esthe­
tic degradation of the s lopes flanking E lk C reek to the wes t .  Removal o f  
vegetation f o r  trenching and grading purposes , noise and dust from construc­
tion machinery , and eros ion and s i ltation from runoff could temporarily a ffect 
those  people us ing Elk C reek for fishing , boating , summer vacationing , and 
other forms o f  recreation . Construction activities could reduce the value of  
the recreational experience by interfering with people ' s  a ctivities and the 
estheti c appeal of the area . 

( c )  Residential Areas . The new lines will not be located in any exist­
ing res idential community . Fewer than 15  res idences a re located with 150  m 
(500  ft)  of  the edge o f  the 79 -ha ( 195-ac)  a rea that will be required for the 
new lines . These residences could be subj ected to increased noise  and dust 
levels  during construction , as  well  a s  inconvenience due to the movement of  
men and machinery . 

(d)  Natural Areas . The proposed line will not impact any nationally 
s i gnificant natura l a reas listed in the National Regi stry o f  Natural Land­
marks . Presque I s le in E rie , Pennsylvania , is the closest national landmark 
to the proposed proj ect , and it is located approximately 22 . 5  km ( 15 mi ) away . 

No waterways within or  adj acent to the transmi s s ion route have been 
des ignated as  National Wild and S ceni c  Rivers by the U . S .  Depa rtment of the 
Interior .  However ,  Elk  Creek is l i s ted in the Pennsylvania Scenic Rivers 
Inventory (GPU 1 9 S'Oa) .  The construction of the l ine would reduce the s cenic 
quality of  the c reek , as  well  as  the recreational value that users of  the 
c reek ,  especially fishermen , receive from their vis its . Vis itors during the 
l aying of the cables could experience esthetic  intrus ion due to the presence 
of machinery , construction noise and dust , and the clearing of vegetation in 
the western embayment . 

The Western Pennsylvania Conservancy has identified two natural a reas 
within the s tudy a rea : ( 1 )  the Lake Erie Bluffs , including Springfield and 
Gira rd Townships , ;  and ( 2 )  the mouth of Elk  Creek (Erdman and Wiegman 1 9 7 4 ) . 
In addition , the C rooked C reek corrido r ,  whi ch the proposed l ine would c ross , 
has been identified by Pennsylvania ' s  Coastal Zone Management Program as  a 
unique area and a state conservation stream (Department of  Envi ronmental 
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Resources 1 9 7 8 ) . The ecologic impact of the construction of  the proposed 
t ransmis s ion l ine in these a reas is  d i s cuss ed in Section 4 . 1 . 1 . 

At p resent , the Appl icant plans to c learcut a corridor  and t rench from 
the s hore to the converter s tation at  the base of  the bluff in order to embed 
the cables . Construction a long the b luff ' s  edge and removal of  mature vege­
tation could a ccelerate e ros ion and rece s s ion . Construction a long the b luffs 
in an area that has been des ignated a s  a c ritical hazard a rea ( the mouth of  
E l k  C reek) by the Pennsylvania Coastal Management Program could violate the 
Pennsylvania Bluff Recess ion and Setback Act i f  eros ion control p ractices  a re 
not adequa te . The Act s tates that fac ilities be setback f rom the b luff ' s  edge 
a specified distance , depending on the munic ipality ,  and that fac i l ities be 
const ructed utilizing sound land use practices that minimize dis ruption of  the 
b luff face . These  activities will have an impact on the hemlock-ha rdwood 
woodlot , as noted in Section 4 . 1 . 1 . 2 .  

The cons truction impact to C rooked C reek s hould be minimal because the 
l ine wil l  cross C rooked C reek at a fairly narrow point in the stream corridor . 
Use rs of  C rooked C reek could suffer e s thetic  intrusion due to construction 
activities .  

The wide s t  lOa-yea r  floodway , whi ch is  the stream channel p lus adj acent 
floodpl a in a rea that must be kept free of enc roachment in order that the 
l Oa-ye a r  flood may be carried without a substantial increase in flood he ight , 
that the p roposed t ransmis s ion l ine will  c ros s is  approximately 33  m ( 108  ft) 
a c ros s . This distance can be spanned without difficulty with the p lanned 
tower spacing o f  229 m ( 7 5 0  ft) . Construction of the l ine s hould have minimal 
impact on floodplains s ince no tower bases will  be cons t ructed in wetlands or  
floodplains (GPU 1980b ) . Construction c rews and equipment will  use  existing 
roads and bridges whenever pos s ib le to avoid c ross ing s treams . 

4 . 1 . 4 . 2  Operation/Maintenance 

( a )  Land Area Affected by Operation . App roximately 79  ha ( 195  a c )  of  
the 190-ha ( 47 0-ac ) corridor wi l l  be impacted as  a result of  operation of  the 
l ine . Operation of the p roposed proj e ct will  have l ittle direct impact on 
regional land use . The reas ons for this a re threefold : ( 1 )  the HVDC l ine 
will  be located in an existing corrido r ;  ( 2 )  agricultural and other land uses  
will  continue a s  before , except in the vicinity of the tower s tructures ;  and 
( 3 )  county and loca l - c ommunity land use plans have anticipated the change in 
l and use . 

The fifth cable ( a  spare)  will  be used as  a neutral l ine for metal l i c  
return of  the unbalanced current . Thus the ground (earth) will  not be used 
for the return , so  ground currents will  be negligible and will  cause no s ig­
nificant corros ive e ffects on p ipel ines and other underground structures ( GPU 
1 980a) . 

(b)  Rec reation Area s . Operation of the l ine will have l ittle e ffect on 
E l k  C ree k ,  except for the esthetic  impact due to vis ibility o f  the corrido r .  
Lake Erie Communi ty Park will  not b e  affected by operation of  the l ine . 

( c )  Natural Area s . For the Lake E rie Bluffs , the mouth o f  E l k  C reek , 
and C rooked C reek , the maj or  impact from ope ration o f  the l ine wil l  be e s thetic 
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intrus ion . A clea red corridor will be mainta ined through the hemlock-hardwood 
woodlands nea r  Elk  Creek bay and will result in visua l  impact because it 
dis rupts the wooded cha racter of the a rea . 

Operation of  the line will have an incremental esthetic  impact on C rooked 
C reek because the line is vis ible along the overhead route . This will be 
espec ially true where the 18 to 30 m (60 to 1 00 ft) towers are vis ible . 

The p resence of the l ine will not affect the four floodways crossed by 
the transmis s ion corridor . No transmiss ion towers will be located in the 
floodways (GPU 1980b ) . 

The existing corridor c ro s ses  several roads , and the proposed addition 
with its new access  roads could offer off-the- road vehicles (ORVs ) further 
access  ( legal or illegal )  to the corrido r .  ORV operators could use the corri­
dor for access  to natura l areas unless ORV traffic is  properly controlled . 
However ,  this is not a new prob lem s ince the new corridor is  j us t  an expans ion 
of  an existing corrido r .  

( d )  Field Effects from Operation of Overhead Lines . The operation of 
the overhead po rtion of  the Lake Erie I nterconnection could produce several 
s igni ficant electric field effects , such as  radio interference (RI ) , tele­
vision interference (TVI ) , and audible no ise . The l ine could a lso produce 
va rious cha rging effects , including charge buildup ( increa sed shock potentia l )  
i n  men , anima l s , parallel  fences , nearby buildings , and vehicles , and could 
result in electrostatically induced ignition of fue l .  Mos t  of these field 
e ffects are caused by a phenomenon called " corona loss . "  As explained in 
Section 4 . 1 . 1 . 2 . 2 ,  the total corona loss from the t ransmi ss ion line is 
expected to be about 1 MW ,  a 0 . 1% power loss . 

Radio interference could be caused by co rona loss  from the transmis s ion 
line . Electromagnetic energy radiated by the dc transmiss ion line will have 
frequency components encompass ing AM b roadcas t  frequenc ies . For this  noise  to 
fa ll  within the acceptable RI tolerance level for radio reception , s tudies by 
the Electric  Power Resea rch Institute (EPRI ) indicate that the s igna l-to-noise 
ratio ( SNR) - - i . e . , the ratio of  b roadca st s igna l to  line no ise--mus t exceed 
1 0 : 1  (EPRI 1 9 7 6 ) . For a receiver placed at the edge of a transmiss ion-l ine 
corridor 60 m ( 198  ft) wide , the SNR fo r a b ipolar l ine voltage of 300 kV was 
measured to be 19 : 1 .  Since this RI is well  within the acceptable tolerance 
level , it  s hould not be a serious problem with the Erie Interconnection Proj ect . 
Additionally , the radio no ise level resulting from the overhead transmi s s ion 
l ine is  calculated to be 43 . 28 dB 15  m (50 ft ) from the positive conductor .  
An upper level o f  5 3  to 5 8  dB a t  the edge o f  the ROW i s  cons idered the maximum 
des ired level of  noise  interference . Radio interference effects due to any 
co rona discharges on the indoor HVDC convers ion equipment can be l imited by 
equipment des ign and can be suppressed by radio-frequency shielding which will  
be  constructed as  part  of  the equipment building . Radio interference due to 
switching effects at the converter station thyri stors will  also  be minimized 
by equipment des ign and by bui lding s creening . I nstal lation of damper cir­
cuits suppre s s e s  conduction of interference outs ide of  the bui lding on HVDC 
conductors . Corona effects on the outdoor switching structure will be l imited 
by des ign to a value no higher than that a llowed in the no rma l high-voltage ac  
switchyards (GPU 1 9 8 1b ) . 
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Corona- induced audible noise should not be noticeab le . The faint c rack­
l ing and popping often heard in the vicinity of  high-vo ltage transmiss ion 
l ines is  due to the ionization of air at the conductor surface . This ioniza­
t ion produces compressions and rarefactions that are propagated through the 
a i r  as acoustical energy , i . e . , as audib le noise . The audible no ise leve l 
resulting from the overhead line is  calculated to be 34 . 50 dB 15  m (50 ft)  
from the positive conducto r .  An upper level of  40 to 45 dB at the edge of the 
ROW is cons idered the maximum des ired level of audible noise interference (GPU 
1 9 8 1b )  . 

Tests conducted by EPRI ( 1 9 7 6 )  indicate that if  audible no ise  and radio 
no ise  a re kept within the above l imits , TVI should be no problem on dc l ines . 
Co rona- induced televis ion interference (TVI ) is  usua l ly seen as  televis ion 
pi cture a lterations in the form of short black bars . TVI is due to a comb ina­
tion of  c ha rge accumulaton on the receiving antenna and line-radiated inte r­
ference ( s imilar to RI ) .  The cha rge develops ionic currents on the antenna , 
and these produce the s ame type of  picture distortions as  the l ine- radiated 
TVI . However , EPRI studies show that TVI is of little concern at distances 
greate r than 25 m (82 ft ) from the line for l ine voltages of  600 kV (EPRI 
1 9 7 6 ) . S ince the proposed l ine will operate at about 300 kV , and s ince there 
will  be no homes within 25 m (82 ft) of the l ine , TVI will be negligible . 

The a ction of switching the a c  outputs from the converter s tation trans ­
formers produces harmonics  in the current wave of the ac  lines . I t  is po s s ible 
for these harmonic  currents to appear on the ac  transmi s s ion lines , and they 
may cause interference to nea rby voice-frequency telephone c ircuits . S ince 
the dc output voltage of the converter is  not a constant unchanging vo ltage 
this can also  cause telephone interference . However ,  te lephone interference 
due to the HVDC-transmiss ion sys tem will be kept within acceptable limits by 
transmiss ion l ine and converter system des ign . Ha rmonic currents can be 
suppres sed by use of  capacitors and inductances . Additionally , the cab le 
shield will  reduce the propagation of these vo ltages away from the trans ­
miss ion line . 

The electric- field e ffects of transmi s s ion l ines cons ist  primarily of 
charge accumulation in humans and animals , fences , buildings , and vehicles ; 
this can result in a shock hazard . An uncomfo rtab le shock occurs at 
0 . 25 j oule (J) (EPRI 197 6 ) . The induced voltage needed to produce this s hock 
depends on the capac itance of  the obj ect (human , fence , building , etc . )  and 
its a s soc iated " leakage" res i stance to the ground . Potential  shock hazard 
from the proposed transmiss ion line will not be severe , a " carpet-type" shock 
being the strongest field- induced shock attainable . This shock would be on 
the order of  0 . 005 J (EPRI 1 9 76 ) . 

The voltage required for a man to sense a shock is 1 2 . 5  kV . The induced 
voltage on a man s tanding di rectly under a 300-kV b ipolar transmi s s ion line is 
about 8 kV . Thus , a person would feel no phys ical  sensation caused by the 
e lectric field of a 300-kV transmi s s ion line (EPRI 1 9 7 6 ) . 

Anothe r shock hazard could come from fences paralleling the transmis s ion 
l ine . To pose any hazard , the fence must be we l l  insulated from the ground . 
I n  an EPRI study , a barbed wire fence with wooden posts ran for 9 . 1  km (5 . 7  mi) 
a long the edge of the corrido r 30 m ( 100 ft) wide of a 600-kV test line . This 
s tudy showed that the continuous total current that could develop in this 
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fence would exceed the threshold of perception (5 . 2  rnA) only 1% of  the time 
(EPRI 1 9 7 6 ) . Since the E rie transmis s ion l ine has a voltage of  300 kV and the 
length of its corridor is 9 . 6  km (6 mi) , j us t  s l ightly longer than the 600-kV 
line in the EPRI s tudy , the continuous total current that could develop in the 
longest pos s ible parallel fence in the transmis s ion corridor will  be below the 
threshold of  perception . 

Another concern with fences is  the trans ient dis charge from a highly 
insulated fence . Wooden posts , such as those  often found on rural fences , can 
provide quite effective insulation and hence can permit the retention of a 
charge on a parallel fence . EPRI studies indicate that a 2-km ( 3 . 2-mi ) fence 
17 m (56 ft ) from a 600-kV dc line yields a barely perceptible shock sensation 
(EPRI 1 9 7 6 ) . Greater latera l distance from the line and lowe r line voltage 
would permit a corre spondingly longer fence before the threshold of sensation 
is  rea ched . In  actual field pra ctice , most uti lities ground a l l  fences within 
the high voltage ac t ransmis s ion line ROW . This would appea r to be a prudent 
p ractice for HVDC lines also . 

There is  a high p robability of  vehicula r  traffic under the proposed 
t ransmiss ion line ; farm and line-ma intenance vehicles could typically be 
stationary under or  nea r  the line for extended periods of time . These  vehicles 
could build up an electrostatic charge if  they were highly insulated from the 
ground and i f  they remained under  the line for an extended time . Be cause mos t  
vehic les  a re not highly insulated from the ground ( i . e . , they have a low 
leakage resistance) , it is  seldom pos s ible to store enough energy on large 
obj ects , such as trailer trucks , to de liver more than a "carpet type" shock 
(0 . 005 J) (EPRI 1 9 7 6 ) . 

Vehic le ope rators a re naturally concerned about the pos s ibility of fuel 
ignition in vehic les  nea r the transmiss ion line . Under  normal conditions , 
howeve r ,  neither vehic les nor humans can attain the stored ene rgy neces s a ry to 
ignite gaso line (EPRI 1 9 7 6 ) . Under  certain conditions , howeve r ,  refuel ing 
under high-voltage transmi s s ion l ines could be haza rdous . Therefore , precau­
tiona ry measures include grounding the vehicle and bonding the fue l dispenser 
to the vehicle before sta rting the fueling operation . 

Various groups  a re conducting scientific  studies identifying health 
effects due to dc  electric  fields . Measurable biological effects attributable 
to electric fields , ions , or  shock have been demonstrated in laborato ry studies 
fo r a c  lines . To extrapolate these effects and apply them to the dc powe r 
l ine environment is  not pos s ible at present (Minnesota Environmental Quality 
Board 1980) . 

4 . 1 . 5 Water Use 

4 . 1 . 5 . 1  Municipal/ Industrial Supplies 

( a )  Const ruction . Cable laying in Lake E rie is  the only construction 
aspect of the proj e ct that could impact the intakes at E rie , Pennsylvania . 
However ,  resuspended sediments and diss olved trace elements a re not expec ted 
to adversely affect water quality of the Erie Water Company intakes which a re 
lo cated 4 . 8  km ( 3  mi)  from the cable corridor , a s  was seen earlier in Table 4 . 1  
and the associated dis cus sion in Section 4 . 1 . 1 . 1 . 1 (a ) . 
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(b)  Operation/Maintenance . Impacts associated with maintenance of  the 
cable route will be s imilar  to those for construction but less  s ignificant 
because b reaks in the cable should be infrequent . 

4 . 1 . 5 . 2 Fisheries 

(a)  Construction Effects on Commercial Fishing . The no ise and increased 
turb idity caused by the trenching activity will p robab ly lead fish to avoid 
the construction a rea . The severity of this impact will depend on the con­
s t ruction time in the approach zone . The trenching rate is  proj ected to be 
1 km per day ( 3280 ft per day) (GPU 1980a ) . The Applicant anticipates that 
trenching activities will take three summers . 

Gill-netters will find it necessary to avoid construction equipment in 
the maj or fishing areas along the cab le route . The impacts on the commercial  
fishery are expected to be short-term and minor . 

(b)  Cons truction Effects on Sport Fishing . Temporary dis ruption of  
sport fishing and other recreationa l a ctivities at the mouth of E lk C reek and 
nearshore Lake Erie are expected to o c cur as a result of the phys ical distur­
bance , no ise , and turb idity resulting from nearshore and onshore construction 
a c tivities . As dis cus sed in Section 4 . 1 . 1 . 1 ,  these impacts will  be short-term 
and minor on a lake-wide bas is . 

( c )  Operation/Ma intenance . Routine operation of  the cable wi ll  have no 
impact on the commercial or  sport fishery . No electric field will emanate 
from the cable becaus e the cable will be shielded and grounded (GPU 1980a ) . 
Impacts a s sociated with maintenance will be s imilar to construction impacts 
but less frequent . 

4 . 1 . 5 . 3  Po rts / Shipping/Navigation 

( a )  Cons truction . The cable- laying barge and three o r  four tugboats 
(ANL 1 9 8 1 )  cons titute a negligible increase  in ship traffic  and will have an 
ins ignificant impact on Lake Erie shipping . Existing port facilities in the 
Lake E rie region--harbors , docks , wha rves or piers , and space for maintenance , 
repairs , and s torage - - s hould be able to absorb the peak increases in ves sel  
traffic  attributable to  construction activities . 

Commercial  ship traffic will  need to avoid construction equipment along 
the cable route . The cable- laying ba rge will be equipped with audio and 
visua l  warning devices . Because cable laying is a continuous proces s ,  there 
wil l  be only short-term rerouting of ship traffic at any given s ite . The 
t renching rate is expected to be 1 km per day ( 3280 ft per day) . Overa ll  con­
s t ruction a ctivities are expected to last three summers . 

(b)  Operation/Maintenance . There is  little likelihood  that a ship ' s  
anchor will snag a cab le . Cables will  be buried in the nearshore area , which 
is  where recreation ves sels mos t  often anchor . Large commercial  vessels  avoid 
nea rsho re waters at a l l  times except when entering harbors through mainta ined 
channels . Ships norma lly do not ancho r in the open water ;  however ,  there are 
reports of ships dropping anchor for s tabilization during storms (PDER 1980 ) . 
The cab le route , however ,  will  be well ma rked on navigational charts and ship 
p i lots and capta ins will be advised to consult these charts before anchoring . 
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Moreove r ,  the l ikelihood of  snagging mo re than one cable in the deep-water 
zone will be reduced by laying the cables at  250-m (820 - ft)  intervals . However , 
i f  a ship ' s  anchor  should penetrate the cable and contact the conducto r ,  the 
potential shock hazard to the ship ' s  crew will be negligible . The water will  
carry away any charge that might ac cumulate on the ship over the 30 mil l i­
seconds before current disconnection (GPU 1 9 8 1b ) . 

Electromagnetic fields will  exi s t  a long the cab le route and wi ll  affect 
magnetic comp a s ses . The magnetic field produced will be  detec table at  the 
water surface . Field strength will  depend on conductor current and distance 
from the cable , but it will be greatest at the cable surface and decay quickly 
as one moves away from the cable route . Given a current of  1 000 A the expected 
field flux dens ity ( s trength) for the Lake Erie cab le would be about 3 . 33 x 1 0 - 3 

te s la at the cable surface , 2 . 00 x 1 0 -4 tes l a  at one m (3  ft) and 1 . 00 x 1 0 - 5 

tes la at 20 m (66  ft) away . These values can be compared with the existing 
background magnetic field of 6 . 20 x 10- 5 tes la exerted by the ea rth . 

S imp l i fied calculations show that the magnetic comp a s s  erro r  for a ve ssel  
directly above a cable might be  on  the order of 65°  where the wate r is 5 m 
( 1 6 . 4  ft)  deep but would diminish to about 6°  whe re the depth is  100  m (328 ft) . 
I n  mo s t  cases this error would rapidly diminish and disappea r  a s  the ves sel  
c ros sed over the cab le , but it could be  serious on  headings parallel ing the 
cab le route (GPU 1980a ) .  Impa cts to large ships should be minor because 
magnetic compas s e s  a re used only as back-up systems . Burial of  the cable in 
the shallow water of  the nea rshore zone will minimize this impa ct . Smal l  
c ra ft nearshore where magnetic compass  error is  likely to b e  greatest tend to 
navigate by s ight rather than with a compas s . 

The effects on magnetic compasses  wil l  be thoroughly explored with the 
U . S .  Coast Guard and other responsible agenc ies , and it is anticipated that no 
mitigative mea sures will  be required . The cab le route will be shown on lake 
charts , togethe r with a warning that magnetic compas s  headings may be unreli­
ab le in  the vic inity o f  the cable . Magnetic e ffects emanating from the cab le 
do not a ffect other navigational devices such as Loran , Sona r , depth sounders , 
rada r ,  radio beacons , etc . (GPU 1980a ) . 

Maintenance activities will have minima l impact on ship traffic and 
ports . 

4 . 1 . 5 . 4  Re c reation 

( a )  Cons truction . Construction activities will tempora ri ly inte rfere 
with pleasure boating , fi shing , and swimming in the nearshore a rea of  Lake 
Erie as  we ll  a s  at the mouth of  Elk Creek . Though these impacts will last  for 
the duration of  construction in the active cable- laying a rea , there are no 
antic ipated long-term impacts . 

(b ) Operation/Maintenance . The magnetic field as sociated with routine 
ope ration of  the cable may adversely affect navigation of  pleasure boats , as  
desc ribed in Section 4 . 1 . 5 . 3 (b) . Also , pleasure c raft wi ll  need to avoid 
areas where maintenance is in progre s s . 
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The presence of  ma intenance ves sels , and increased turbidity a s s oc iated 
with maintenance a ctivities , could adversely a ffect recreation a ctivitie s ;  
howeve r ,  these impa cts should be short-term . 

No electric field will emanate from the cable because the cable will  be 
shie lded and grounded (GPU 1980a ) . The re fore , the re will be no impact to 
people who might be diving or swimming in the vicinity of the cables . 

4 . 1 . 5 . 5 Comme rcial Sand and Gravel Extraction from Lake E rie 

Direct impacts to sand and grave l deve lopments in Lake Erie will depend 
on the exact cab le corridor , who se width will va ry from severa l  mete rs in the 
nea rshore zone to 1250 m (4 100 ft ) in the deep-water zone . It  is unlikely 
that sand and gravel resources in the co rridor will  be developed during the 
operational lifetime of  the proposed proj ect . 

4 . 1 . 5 . 6  Natural Ga s Development in Lake Erie 

COE/EPA is  p repa ring a programmatic envi ronmental impact statement on 
development of natural ga s in Lake Erie ( COE/EPA 1980 ) . At this time , there 
is no drilling for oil  or natura l ga s in U . S .  waters of Lake Erie . Impacts 
a s s o c iated with inte raction of  the proposed proj ect ' s  operation/ma intenance 
and natural ga s development will be d i s cussed in s ite-specific  environmenta l  
reviews . However ,  it is  unl ikely that natura l gas resources can be developed 
comp letely within the corridor during the operational l ifetime of  the p roposed 
proj ect . 

4 . 1 . 6 Seismic Activity 

The overa l l  frequency and intens ity of seismic activity in the region is  
low and should not adversely impact the proposed proj ect . I n  support of  this 
conc lus ion , over 30 years of  offshore drilling in Canadian waters of  Lake Erie 
ha s not resulted in any do cumentable problems caused by seismic activity 
( COE/EPA 1980) . 

4 . 2  CONSEQUENCES OF ALTERNATIVES TO THE PROPOSED LAKE ERIE CONNECTION 

4 . 2 . 1  Enhanced Conservation, I nc reased Load Management , Decentralized 
Energy Sources 

The impacts of  this a lte rnative would be those associated with the manu­
fa cture and use of such devices and materials  as insulation ; storm o r  thermal 
windows ; caulking ; weather stripping ; solar shade s c reens ; thermo stats with 
automatic setba cks ; more efficient meters , lights , moto rs , app l iances , and 
heating and cooling systems ; photovoltaic  systems ; and wind-energy convers ion 
sys tems . The magnitudes of  these impacts would depend on the quantity of  
equipment and material manufactured and used . If  the enhanced conse rvation 
program were to fulfill  GPU ' s ! !Conservation and Load Management Master Plan!! 
it would require the manufa cture and installation of about 296 , 000 storage 
water  heaters (with a commensurate number  of off-peak meters ) ,  7 7 , 000 sto rage 
space-heating units , and s imilar  quantities of other conservation/management 
devices or mate ria ls  (GPU 1980a ) . 
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4 . 2 . 1 . 1  Natural Resources 

The manufacture and use of the needed equipment and materials would 
uti lize some petroleum p roducts and nonrenewable resources .  The amount used 
would depend on the market penetration . Materials needed for an additional 
143 , 000 res idential/commercial solar hot-water heating units , an additional 
14 , 000 res idential solar  heating and cooling units , an additional 18 , 000 
res idential photovol taic systems , and an additiona l 1 0 , 000 residential/  
commerc ial  wind-energy systems , a re given in  Table 4 . 5 . 

Special  impacts a s s ociated with the photovolta i c  sys tems would be those 
related to the extraction , production , process ing , transpo rtation , and handling 
of the materials  used in the manufacture of the receivers  (Theodo re and 
Buonicore , 1980) . Substances used or under cons ideration for use in these 
devices a re :  s i li con , cadmium sulfide , gall ium a rs enide , selenium , and group 
I I I  phosphides . Without prope r  controls , surface and groundwater could be 
polluted during ore mining , ore roasting , smelting , refining , and device 
fabrication . Cadmium could enter the surface waters in the mining and smelting 
p roces s ;  it could also leach into groundwater from s lag heaps and gro s s  dis­
posal . S i licon cell  p roduction yields effluents conta ining hydrogen fluo ride 
and acetic and nitric a c ids ; and gallium extraction from bauxite generates 
alumina s ludges and waste water containing trace meta l s . However ,  none of 
these  effluents would result in either surface or  groundwater pol lution if  the 
p rocesses  a re in compliance with U . S . EPA regulations . 

Other aquatic or  terrestial impacts associated with the manufacture and 
use of the needed equipment and materials would include contamination of water 
and land from spil led coolant ( antifreeze , corros ion inhibito r s ) , collis ion of 
b i rds with wind-machine roto rs , and the loss  of vegetation and hab itat asso­
c iated with the land needed for commercial solar collectors , photovo ltaic  
devices , and wind machines (Theodore and Buonicore 1980) . 

4 . 2 . 1 . 2 Socioeconomics 

Manufacture of the conservation , load management , and decentral ized 
energy devices would involve a risk of  worker inj ury , the amount depending on 
the quantity manufactured . 

Extraction , p roduction , and proce s s ing of  the materia l s  used in the 
photovoltaic cells  would pose a potential hazard to human health (Theodo re and 
Buonicore 1980 ) . Production of cadmium sulfide cells  capab le of delivering 
1000 MW would result in the release  to the atmosphere of 3-4 metric tons 
(3 . 3-4 . 4  tons ) of cadmium . This  is about 0 . 5% of the p resent annual emiss ion 
from all  U . S .  zinc refineries .  S i l i con cell  fabrication would be expected to 
emit several toxic  agents to the atmosphere . One such agent , PH3 , is  letha l 
for man at 8 ppm . Gallium arsenide , another substance used o r  under cons idera­
tion for use in photovoltaic cells , is not very toxic  unless  dissociated to 
release  elemental arsenic which is  highly toxic . 

The use of the materia l s  and devices by the consumer would involve some 
ris k .  Experience with urea - formaldehyde (foam-in-place)  insulation has shown 
that unanti c ipated toxic reactions can occur (Brys see 1 9 7 8 ; NAS 1980) , and 
experience with wind-energy converters has shown that rotors sometimes fly 
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Material  

Steel 

Concrete 

Gla s s  

Urethane 

Copper 

Coolant 

Plastic 

S i l i con 

Sulfuric acid  

Lead 

Aluminum 

S i lver 

Table 4 . 5 .  Materials  Needed for Manufacture of Decentralized Energy Sources 

143 , 000 Residential/ 1 4 , 000 Res idential 
Commercial Solar  Hot- Solar Heating/ 
Water Heating Units Cooling Units 

(metric tons ) (metric  tons ) 

239 , 000  2 7 , 500 

5 , 200 5 , 100 

3 , 500 2 , 300 

1 , 900 1 , 600 

5 , 200 5 , 000 

1 8 , 000 Res idential 
Photovolta i c  

Systems 
(metric tons ) 

4 , 000 

1 , 100 

1 8 , 000 

5 , 500 

8 , 000 

28 , 400 

30 

25  

1 0 , 000 Residential/  
Commercial  Wind-Energy 

Convers ion Systems 
(metric tons ) 

60 , 500 

1 , 300 

165 , 700 

Source : U . S .  Depa rtment of Energy . 1980 . "Technology Characterizations , Environmental Information 
Handbook" , DOE/EV-0072 . Was h .  D . C .  



apa rt because of the mechanical stress imposed at high speed (Theodore and 
Buonicore 1980) . 

4 . 2 . 1 . 3  Cultural Resources 

One cannot a s s e s s  the specific impacts on a rcheologica l ,  historica l , or 
natural a reas a s  a result of the manufacture and use of the conservation , load 
management , and decentralized energy devices without knowing where these  
devices would be manufactured and used . However ,  the use  of commercial s o la r  
collectors , photovoltaic receivers , and wind-energy convers ion devices ,  no 
matter where they would be p laced , would general ly result in visua l  intrus ion 
(Theodore and Buonicore 1980) . Large areas of collectors and receivers would 
be esthetically displeas ing , and the glare might be irritating to people on 
the ground or in nearby buildings . 

4 . 2 . 1 . 4 Land Use 

The collecto r  area needed to replace 1000 MW of conventional electricity 
with photovolta i c  power would be about 23 s q  km ( 9  sq  mi)  (Theodore and Buoni­
core 1 9 80 ) . The a rea needed for s o la r  thermal energy convers ion would be 
s imila r . Wind energy converters would require less a rea , about 2 7  ha (68 ac)  
fo r about 1 0 , 000 units (DOE 1980) . 

4 . 2 . 1 . 5 Ai r Quality 

I f  the extraction , production , and p roce s s ing of materials used in the 
photovo ltaic cells  results in the uncontro lled release  of toxic sub stances 
into the atmosphe re , these  could pose a health hazard (Sec . 4 . 2 . 2 ) . However ,  
comp liance with U . S . EPA regulations would prevent this . EPA regulations would 
a l s o  l imit the release of other primary and secondary a i r  pollutants (S0

2 ' 
NO , particulates , etc . )  a s sociated with the production of the materials  
ne�ded and with the manufacture of the conservation , management , and energy 
devices (Theodore and Buonicore 1980) . 

4 . 2 . 2  Purchase  of Additional Power from U . S .  Uti lities 

I t  i s  not pos s ible to quantify the adverse environmental impacts associ­
ated with the purcha se  of additional power from other U . S .  uti l ities without 
knowing the type and location of the generating p lants . However ,  certain 
generaliz ations can be made if one a s sumes that the fuels  used would probab ly 
be o i l  or  coal and the location would be the northeastern , middle Atlantic , o r  
eas t  central U . S .  

S ince the a lternative would involve the purchase  of 
existing plants , there would be no construction impacts . 
cus s ion i s , therefore l imited to ope rational impacts . 

4 . 2 . 2 . 1  Natural Resources 

power generated at 
The following d i s -

Increased ope ration of existing plants would result in increased s o l i d  
wastes (ash , s crubber  s ludge ) , the amount o·f which would depend o n  the kind 
and quality of fue l .  Oil  is  virtual ly ash free ( 0 . 1 -0 . 3%) while eastern coal 
has an ash content o f  about 1 0% (Theodore and Buonicore 1 9 8 0 ) . Oil  and coal 
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a l s o  often have high sulfur contents ( 2 . 8-4 . 0%) . Ash is  col lected by electro­
s tatic  precipitators . Sul fur is  removed from the flue gas by a chemical  
reaction that yields a partially dewatered semi-solid ( s c rubber  s ludge ) . The 
amount of wastes that would result from the combus tion needed to produce an 
added 1 000 MW would vary from a small  amount [ 23 , 000 metric  tons ( 25 , 000 tons ) ] 
if  a low- sulfur oil  were used to an annual production of  280 , 000 metric  tons 
[ 300 , 000 tons (400 , 000 cu m) ] if high- sulfur coal were used (GPU 1 9 79 ; 
U . S .  EPA 1 9 7 7 ) . Water pollution resulting from disposal  of this  ash/s ludge 
was te should be minima l because U . S .  EPA regulations would have to be imple­
mented . However ,  there would be an incremental loss  of  terrestial or aquatic  
habitat [ up to  1 0  ha  ( 25 a c )  per  year if  the 400 , 000 cu m of ash/s ludge was te 
is  as sumed to be spread 4 m ( 1 3  ft ) deep ] . 

4 . 2 . 2 . 2  Socioeconomics 

Although a typ ical 1 000-MW generation plant would require an operating 
work force of about 150 ( o i l )  to 300 ( coa l)  people (Theodo re and Buonicore 
1980 ; U . S .  DOE 1980) , the number needed to provide an added 1 000 MW from exist­
ing plants probably would be les s . The exact number  would depend on whether 
the added generation at an existing plant was sufficient to cause an incre­
mental increase in work force . 

4 . 2 . 2 . 3  Cultura l Resources 

The most likely cultural or esthetic  impact of  added generation at exist­
ing plants would be visua l  intrus ion resulting from the disposal  of  the addi­
tional ash-s ludge waste and decreased visib i l ity due to increased air pollution . 

4 . 2 . 2 . 4  Land Use 

The land a rea preempted for the incrementa l was te dispo s a l  would be no 
mo re than 1 0  ha (25 a c ) , on the as sumption that the 400 , 000 cu m ( 300 , 000 tons ) 
per year of additional was te would be p iled 4 m ( 13 ft) deep . 

4 . 2 . 2 . 5  Transportation 

The movement of additional raw material s , was te materials  ' .  and peop le 
would result in an incrementa l increase  in transportation . 

4 . 2 . 2 . 6  Air Qual ity 

Although air  qua lity in northeastern U . S .  is generally good ( Sec . 3 . 2 . 5 ) , 
pollutant concentrations a re generally highes t  in the industrial and popula­
tion centers of  these regions . Although the generation stations that would 
produce added electrical power would not be permitted to exceed U . S .  EPA air  
emi s s ion l imits , increased emi s s ions would result in a commensurate dec rease 
in air qual ity . However ,  1 000 MW would be only about 5% of  the annual average 
capac i ty in use in either the NPCC or HAAC area , or 2% of that in the ECAR 
area . On a regional basis , the impact would be minima l . 
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4 . 2 . 3  Construction and Operation of Coho - 1* 

An environmenta l impact s tatement will be prepared by the approp riate 
federal autho rity prior to construction and operation of  the Coho - 1  generating 
fac i l ity . Construction and operation of the Coho- 1 generating fac i l ity and 
its t ransmiss ion line would p roduce both short-term and long-term impacts . 
Sho rt-term construction impacts would include no ise , dust , e ros ion , increased 
runoff , sedimentation , socioeconomic impacts , and traffic congestion . Long­
term cons truction effects would result from s ite clea ring and changed land 
use . 

Maj or  operationa l impacts would include those a s sociated with fuel han­
dl ing and s torage , combustion , solid waste dispos a l , and water intake and dis­
charge . Les s e r  impacts would be those asso ciated with cooling tower drift , 
the work force needed to operate the plant , and the visual instrus ion of  the 
plant itself . 

4 . 2 . 3 . 1  Aquatic E cology 

Increased runoff and accelerated e ros ion and sedimentation would be mos t  
severe during active const ruction . Additional runoff from the coal p i l e  and 
sol id-wa s te disposal  a rea would occur during operation . This runoff , if  
uncontrol led , could cause severe water pollution and impa cts to  aquatic eco­
systems ; however ,  compl iance with U . S .  EPA regulations would prevent this . 

Impacts assoc iated with water intake and dis charge during station opera­
tion include fish imp ingement and entrainment , and water qua lity and therma l 
effects . Mos t  adult fishes would be ab le to swim against the flow rates that 
would occur at the intake structure , but fish eggs and larvae would be entrained 
and destroyed . Although about 32 million fish larvae and 1 2  mil lion fish eggs 
would be entra ined during the 40-year life of the station , the impacts of this 
entrainment on the Lake E rie commercial catch would be less than 1% (0 . 003-0 . 8%) . 

The amount of water withdrawn f rom Lake Erie for plant operations would 
range between 2 1 . 2  and 36 . 3  mill ion liters (5 . 6  and 9 . 6 million gal lons ) per 
day . Approximately 4 million liters ( 1  mill ion ga llons ) per day would be 
dis charged back to the lake . The only substances that would be added to the 
dis cha rge s treams a re reagents to control the pH ( a c id and lime ) , traces o f  an 
EPA-approved b ioc ide , and constituents of the d i s cha rge from the sewage treat­
ment plant . The offsho re outlet s tructure would p rovide mixing of  the dis cha rge 
with the lake water . The total dissolved solids would be only about 10 mg/L 
above amb ient concentrations at 30 m ( 100 ft)  from the dis charge outlet . 
Concentrations o f  ammonia , nitrates , and phosphates would approximate amb ient 
levels  at this s ame distance . 

Thermal e ffects would be minimal . The effluent would be 4-6°C ( 7 - 1 1 °F)  
above amb ient at point of  dis charge but would decrease  to  O . So C  ( 1 °F ) above 
amb ient within a distance o f  1 . 2-2 . 4  m ( 4- 8  ft) . Because o f  the veloc ity o f  
the plume nea r  the discha rge point [ 1  m/ s ( 3  ft/ s ) ] ,  mos t  fi shes would be 

*Unle s s  otherwise  noted , the information in this section was obta ined from 
GPU ( 19 79 ) . 
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unable to maintain a pos ition in the therma l plume at temperatures highe r  than 
0 . 5 ° C  ( 1 °F)  above amb ient . 

4 . 2 . 3 . 2  Terrestrial Ecology 

Const ruction of the s tation would generate noise  that would be audible at 
a number  of dwell ings and annoying [ mo re than 5 - 10 dB (A) above background ] at 
two nearby res idences . The highes t  noise level would o c cur during pile driving 
ope rations and during the initial  blowout of the maj or  stream l ines . These  
activities would be confined to  daylight hours . Fuel handling during ope ra­
tion (emptying coal cars , working the coal pile by bul ldozer ,  conveying the 
coal on belts ) would also  p roduce noise . The noise level at the nea re s t  s ite 
bounda ry would be about 50 dB (A) , the approximate level of a quiet s treet or  
average urban interior (Fowler and Mervine 1 9 7 4 ) . 

Fugitive dust would result from both construction a ctivities ( clearing , 
earth moving , vehicular traffic )  and ope rations ( coal handling) . I f  uncon­
trolled , the impacts would be severe . However ,  GPU ' s mitigation measures 
( including paving or sprinkling heavily traveled a reas ; water spraying of 
coa l )  would reduce the uncontrolled amount to only a s light increase above 
current level s .  

Clearing the s ite would result in long-term impacts . Al l vegetat ion 
would be moved from about 100 ha (250 a c )  for the power s tation and from a 
sma ller a rea [ le s s  than 1 ha ( 2 . 5  a c ) ] for the transmi s s ion-lj  towe rs . 
About 60 ha ( 15 0  a c )  are cultivated fields and fence rows . This  �learing of  
t rees , field crop s , and other vegetation would result in a long-term loss  of  
habi tat for  res ident anima l s . 

Additional vegetation and habitat [ about 160  ha (400 a c ) ] would be lost 
as  a result of solid-waste disposal . The a rea would be c leared in increments 
of  8 ha (20 a c )  during the l ife of  the unit . When one increment is  filled 
with was tes , it  would be covered with soil  and revegetated and the next incre­
ment p repared . Thus , only about 8 ha (20 a c )  would be disturbed and unre­
c l a imed at any one time . 

S ite c learing and other construction and ope rational activities would not 
affect any rare or endangered species based on present knowledge . Consulta­
tion , as  required by Section 7 of the Endangered Spec ies Act of  1 9 7 3 , would be 
initiated with the u . S .  Fish and Wildlife Service . This consultation would 
either confirm that no rare or endangered species would be affected or it 
would lead to the requirement of appropriate mitigation measures . 

4 . 2 . 3 . 3  Socioeconomics 

The maximum construction wor k  force would be about 950 p eop le . Of thi s  
tota l , about 80% ( 760 people)  would commute dai ly from the i r  p resent homes i n  
the local a rea and the remaining 20% ( 190  people)  would b e  new to the a rea . 
The 190  new people would require local housing during their  employment and 
would use community s e rvices . 

Operation of  the s tation would require a labor force of about 245 people . 
About half  of  these  people would be expected to commute dai ly from the i r  
p resent residences ; the remainder would move into the a rea . The impac t  o n  
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community s e rvices would be minimal as  these  s e rvices appear adequate to 
a ccommodate added res idents . The effect on the local economy would be a 
po s i t ive one resulting f rom wages earned and spent by the relocated workers 
for  local goods and s e rvices ( annual payroll = $ 9 7 -396 mil lion ; 1988-202 7 ) , as  
wel l  a s  taxes paid by the utility . There would be positive economic benefits 
from domestic  coal p roduction and utilization . 

Automobile and truck traffic  in the vicinity of  the plant would be 
increased greatly during const ruction (25-50%) and to a les s e r  extent during 
operation (6- 1 3%) . The mos t  pronounced impacts of this added traffic would 
o c cur along the north-south roads between the s ite and U . S .  20 and 1 - 9 4 .  
The s e  local roads , currently i n  marginal condition , now s e rve as  minor col­
lectors with limited carrying capacity .  

4 . 2 . 3 . 4  Cultura l  Resources 

The Lake E rie B luffs have been des ignated as  a critical a rea by the 
Pennsylvania Coastal Zone Management Program (Office of Resource Management , 
Pennsylvania 1 9 7 7 )  and a re protected by the Pennsylvania B luff Rece s s ion and 
Setback Act (Pennsylvania 1980) . GPU had p lanned no construction within 76 m 
(250  ft) o f  the Lake E rie Bluffs other than tunneling unde r  them for the 
intake and dis charge structures . The Act requires that const ruction p ractices 
in the vicinity of  the bluffs minimize eros ion and recess ion o f  the bluffs . 

Although there a re no l i s ted historic p laces within the p roj ect a rea , 
the re is a high dens ity o f  p rehistoric s ites . A total of  23 such s ites has 
been identified within 3 . 2  km (2 mi ) of  the station and waste-dispo s a l  a reas . 
Construction and ope ration of  the station could disturb these s ites and others 
not yet identified . A complete survey by a qua l i fied a rcheologist would be 
neces s a ry to locate a l l  s ites and , in consultation with the Pennsylvania 
Historical Preservation Officer , to develop appropriate mitigation measures . 

Construction and operation of  the station would result in esthetic impacts 
caused by visua l  intrus ion . These  intrus ions would include the p lant , the 
coal  p ile , the a sh/ s ludge disposal  a rea , the cooling tower with its plume , and 
the associated t ransmis s ion line . The cooling tower would be the most notice­
able facility because o f  its immense s ize . Ope ration o f  the tower would 
p roduce a p lume which would reach a cons iderable height at times . In addition , 
the tower would be s ituated on a bluff overlooking the lake , giving use rs o f  
Lake E rie a generally unobs t ructed view of  it . 

4 . 2 . 3 . 5 .  Land Use 

Construction and ope ration of  the facility would change the use of  about 
400 ha (990 a c )  of land from rural farmland and woodlands to heavy industrial 
for at least 45 years . About 1 75 ha ( 435 ac)  o f  the 400 ha ( 9 9 0  ac)  a re now 
c l a s s ified as prime agricultural land and 160  ha ( 395 a c )  as farmland of  
s tatewide s ignificance . The remaining 65 ha  ( 160 a c )  a re c l a s s i fied as  "other 
land . "  

About 80  ha ( 195  a c )  would be traversed by the t ransmis s ion line . Of  
thi s 80  ha  ( 195 ac) , about 25  ha ( 6 0  a c )  a re now woodland and 55  ha  ( 135 a c )  
a r e  rural agricultural land . The forest areas would b e  t rimmed t o  prevent 
inte rference with the lines , but the agricultural l and and its use would be 
little changed . 
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The solid-waste disposal  po rtion of  the s ite [ 160 ha (400 a c ) ] would be 
reclaimed and revegetated as  used . The s tation itself could be demol i shed 
a fter decommis s ioning and its portion of the s ite [ 100 ha ( 25 0  a c ) ] could be 
regraded and revegetated . 

4 . 2 . 3 . 6  Air Quality 

Coho - 1  will be designed to meet the most stringent Federal New Source 
Performance Standards and Prevention of  Signi ficant Deterioration (PSD ) regu­
lations . In complying with these requirements the station will  utilize the 
mo st advanced means of sulfur dioxide and particulate removal equipment that 
is technica lly ava ilable (Best Available Control Techno logy) . A detailed 
asses sment of  air qual ity impa cts can be found in GPU ( 19 79 ) . 

Through the use of diffus ion modeling , the effects of  Coho - 1  operation 
are predicted not to exceed the appropriate (Class  I I )  increments for either 
S02 o r  pa rticulate matter . The maximum inc reases in S02 and suspended parti­
culate concentrations are predicted to be as  shown in Tab le 4 . 6 .  

Tab le 4 . 6 .  Expected Maximum I ncrea ses in the Average 
Concentrations of  S02 and of Suspended Particulates 

as  a Result of  the Operation of  the Coho Unit 1 
Generating Plant 

Maximum S02 SusEended Particulates 

I nc rease Av . Concentration % of PSD Av . Concentration % of  PSD 
for :  ( lJg/ cu m) Increment (lJg/ cu m) Increment 

I -yea r  period 1 . 1  5 . 5  0 . 05 0 . 3  

24-hour period 3 1  34 . 1  1 . 5  4 . 1 

3-hour period 99 19 . 3  

Source : Adapted from GPU ( 19 79 ) . 

Although the s tation would meet PSD s tandards , through the use of pollu­
tion control equipment ( i . e . , precipitato r ,  s crubber , boiler control of NOx , 
and other comme rcially available technologies ) releases to the atmosphere over 
the l i fe of the plant would include up to 383 , 000 metric tons (442 , 000 tons ) 
of  S02 , 445 , 000 metric tons (490 , 000 tons ) of  NOx , and 19 , 000 metric tons 
( 2 1 , 000 tons ) of fly-ash particulate matter , including 450 metric  tons (500 tons ) 
of  trace elements . These emiss ions would contribute to the deterioration of 
regiona l air quality and to the prob lem of acid rainfa l l . The U . S .  EPA i s sued 
a PSD permit for Coho- I on August 1 ,  198 1 . 
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4 . 3  COMPARISON OF IMPACTS EXPECTED FROM ALTERNATIVES 

The impacts asso ciated with the propo sed proj ect  and the three alter­
natives are summarized in Table 4 . 7 .  

Mos t of the impacts associated with the Lake Erie I nte rconnection are 
unique (among the alternatives ) in that mos t  are submarine . Only the te rre s ­
t r i a l  construction aspects a re comparable t o  those of  the new s tation a lterna­
tive ; these are only a small  fraction of the latter . Operational impacts 
within the u . S .  re lated to power generation will be minimimal with a very 
sma l l  increase in air  pollution and acid rain within the u . S  to be expected 
from increased operation of OH gene rating p lants . 

The impacts from the enhanced conservation , management , decentralized 
sources alternatives are more difficult to asses s . In genera l , they a re 
related to the manufacture of the devices and materials  needed for this a lter­
native . These  impacts could be sma l l  if  one as sumes that all manufacturing 
( inc luding mining , ore handling , etc . )  were done in accordance with all  laws 
and regulations . The risk of worker inj ury could , however ,  be significant 
(assuming full implementation of the enhanced conservation a spects ) . 

Impa cts associated with the purcha se alternative would be limited to 
operational impacts a s  there would be no new construction . The operational 
impacts would be much the same (per kWh) a s  those associated with any power 
gene rating station . 

The new station a lternative would inc lude all  the construction impacts 
a s sociated with building a powe r plant plus all the operating impacts (compar­
able to the operating impacts associated with the purchase  alternatives ) . 

4 . 4  MITIGATIVE MEASURES 

Mitigative measures are those that might reduce or  modify the envi ron­
mental impa cts of the proposed proj ect or its alternatives . Detailed discus ­
s ion of such mea sures is  confined to those applicable to the p ropo sed Lake 
Erie Interconnection , for the reasons stated in Section 4 . 4 . 2 .  

4 . 4 . 1 Mitigation for the Proposed Lake Erie I nterconnection 

4 . 4 . 1 . 1  Cable Laying in Lake Erie 

(a) Construction Impacts 

The construction impacts ( sediment resuspens ion , dis ruption of benthic 
habitat , and increased turbidity) will be mo re severe in the shallow-water  
zone than in  the deep-water zone because of  the trenching required in the 
former .  Aquatic biota wi ll be impacted adversely tempora rily . The Applicant 
wi ll  implement a construction s chedule to mitigate these impacts to the extent 
pos s ible (GPU 1980a ) . The fina l trenching s chedule and methods will be coordi­
nated with the appropriate agenc ies to minimize impacts to the Lake E rie 
fishery . This s chedule will  be cons istent with the Pennsylvania Coastal Zone 
Management Program ( U . S .  Department of Commerce 1980 ) . 
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Commercial and sport fishing and other recreational activities will be 
dis rupted tempora rily in the immediate vicinity of  the construction activi­
ties . The proposed route and construction s chedule will  be published by the 
App licant in local and regional papers , fishing news letters , and other appro­
p r iate publi cations to minimize the d i s ruption . Additionally , commercial 
ves s el traffic will need to avo id the cable-laying vessel ( s )  along the cable 
route . Becaus e cable laying is a continuous p roce s s , only temporary rerouting 
of ship traffic  will occur at any given location . Construction operations 
will  be compatible with the regulations of the Pennsylvania Department of 
Environmenta l  Resources , the u . s .  Army Corps of Engineers ( COE ) , and the u . s .  
Coast Gua rd . 

Shipwreck s ites could exi s t  in the p roposed Lake Erie corrido r .  However ,  
no s ites were identified during the deta iled bottom mapping ( GPU 1 9 8 1 c ) . Any 
s ites that a re found during subsequent activities will be recorded and their 
eligib i l i ty for the National Register of  Historic Places will be determined . 
S ignificant s ites will be avoided i f  at a l l  pos s ible ; if  not , pos s ible impacts 
to them will  be mitigated by a recovery and curation program or  by other 
mitigative p rocedures approved by the Pennsylvania State Historic Preservation 
Officer . These measures will be cons istent with the Pennsylvania Coastal Zone 
Management Program (U . S .  Department of Comm�rce 1980) . 

(b)  Operation/Ma intenance Impacts 

Operation of the cable will have three maj o r  impacts : ( 1 )  navigational 
interference ; ( 2 )  the potential for anchor snagging ; and ( 3 )  interference with 
natura l gas ,  sand , and gravel deve lopment . These impacts will be mitigated to 
the extent pos s ible by s howing the cable corridor on navigational charts , 
along with warnings ( 1 )  that anchor dragging should be avoided in the a rea ; and 
( 2 )  that magnetic compass  headings will  be unreliable in the immediate vicinity 
of  a cable . It  is  unl ikely that sand , gravel , and natural gas resources can 
be developed completely in the Lake Erie corridor during the operational 
l i fetime of  the proposed proj ect . 

4 . 4 . 1 . 2  Cable Laying on Land 

Construction operations a s s ociated with cable laying from the shore to 
the switching s tation will increase  eros ion . Lake Erie water quality and 
aquatic biota could be impacted adversely as a result of increased e ro s ion . 
The Applicant will implement effective eros ion- and s edimentation-control 
measures to reduce these potential impacts . These measures will be cons is tent 
with the Pennsylvania Coastal Zone Management Program (U . S .  Department of  
Commerce 1980) . 

The Applicant will develop construction and operation/maintenance manage­
ment plans that will include specifications for ( 1 )  clearing and chemical 
treatment , (2) e ros ion and sediment control , and ( 3 )  vegetation management of 
the transmis s ion corridor and other impacted a reas including floodplains and 
wetlands . These  plans will be approved by the appropriate agencies prior to 
any construction activities . 

Lake Erie B luffs in the proposed proj ect corridor have been des ignated as  
a c ritical hazard area in the Pennsylvania Coastal Zone Management Program 
(U . S .  Department of Commerce 1980 ) . The Appl i cant ' s  construction practices , 
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therefore , wi ll  be cons is tent with the Pennsylvania Coastal Zone Management 
Program and will  be des igned to minimize eros ion and recess ion of the b luffs . 

Parts of the p roposed p roj ect  a rea have "a  high potential for past  human 
oc cupation . "  A 100% surface reconna is sance of the ROW will  be conducted by a 
qua lified p rofess ional archeo logist  (GPU 1980a ) . The App licant ha s completed 
a cultura l re sources survey for the onland portion of the corridor (Lantz 
198 1 ) . Any s ites that  a re found p rior to or  during construction will be 
recorded and the ir  el igibility for the National Regi ster of Historic places 
will  be determined . Signi ficant a rcheological s ites (historic or p rehistoric)  
will be avoided i f  at  all  p o s s ible ; if  not pos s ible , impacts to them will be 
mitigated by a recovery and curation program or  other mitigative p rocedures 
app roved by the Pennsylvania State Historic Preservation Office r .  These 
mea sures will be cons is tent with the Pennsylvania Coastal Zone Management 
Program (U . S .  Department of Commerce 1980) . 

4 . 4 . 1 . 3  Transmis s ion Corridor 

(a) Construction Impacts 

Construction of the overhead transmis s ion line will result in increased 
eros ion and s tream sedimentatio n .  Increased eros ion due t o  surface disturb­
ances along access  roads , at tower s ites , at the switching and convertor 
s tations , and in other areas will be reduced by a number  of cons truction 
p ractices (GPU 1980a ) . Road widths will  be kept to the minimum required to 
accommodate the equipment that will use the road , cuts will be made only where 
nece s s a ry to reduce road grades to acceptable levels ,  and access  roads will be 
de signed to c ross  s treams as  nea rly as  pos s ible at  right angles . Towers will 
not be p la ced on steep , highly e rodable slopes such as  those adj a cent to the 
C rooked C reek mainstream . E ros ion- and sedimentation- control p rocedures will 
be implemented , s iltation dams will be placed on graded s lopes during construc­
tion , and dis turbed areas will be seeded and mulched as  soon as  p racticable 
after construction is  completed . These mea sures will be cons i s tent with the 
Pennsylvania Coa s tal Zone Management Program (U . S .  Department of Commerce 
1980) . 

Wetlands and floodp la ins could be impacted adversely a long the corridor 
route . Although the Appl icant will avoid these  areas whenever pos s ible , some 
construction activities in wetlands will be unavoidable (GPU 1 980a) . The 
placement of tower structures will  be spec ifically de signed to avoid wetland 
and floodplain a reas . To minimize the potential impacts , special equipment 
des igned for construction in wetlands and floodplains will be used . Con­
s t ruction activities in wetlands will be l imited to seasons when the ground is 
f rozen or entirely dry . (Much of the "wetlands"  area is actually "wet" only 
during the sp ring . )  These  measures will be cons i stent with the Pennsylvania 
Coa s tal Zone Management Program (U . S .  Department of Commerce 1980 ) . 

Crooked C reek , which the transmiss ion lines will c ros s , has been des ig­
nated as  a unique area and a state conservation stream by the Pennsylvania 
Coastal Zone Management Program ( 1980 ) . Impacts to C rooked C reek will be 
esthetic int rus ion and an increase  in eros ion and sedimentation . Esthetic 
impacts will be minimized by c ross ing the stream where it is  fairly narrow . 
E ros ion and sedimentation impacts will be minimized by means of the eros ion­
and sedimentation- control p rocedures desc ribed above (GPU 1980 ) . These 
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mea sures will be cons is tent with the Pennsylvania Coastal Zone Management 
Program ( 1980 ) . 

Mitigative measures for the Lake Erie Bluffs , outlined in Se ction 4 . 4 . 1 . 2 ,  
will  be emp loyed . 

The construction and operation/maintenance p lans will be implemented a s  
indi cated i n  Section 4 . 4 . 1 . 2 .  

Mitigative measures for the cultura l resources are outlined in 
Section 4 . 4 . 1 . 2 .  

(b ) Operational Impacts 

Right-of-way impacts include those associated with periodic inspection , 
routine maintenance , and repairs . Helicopters and foot patrols ( rathe r than 
land vehi cle s )  wi ll  be used to inspect the l ine and the corrido r .  Adequate 
tree clearance wi ll be mainta ined by trimming . 

The exi sting corridor crosses several transportation routes ,  and the 
p roposed addition with its new access  roads could provide o ff-the- road vehicles 
(ORVs ) further access  ( lega l  and illega l )  to the corridor . The corridor could 
be used by ORV ope rators to acce s s  natural a reas unle s s  ORV access  is  properly 
controlled . Ac cess  to the ROW by ORV tra ffic will be prohibited to the extent 
p o s s ible by constructing barriers at access  points . 

Field e ffects resulting from operation of  the overhead line will be 
mitigated by the des ign of the dc conductors , which will be corona- free under 
no rmal conditions . Field effects resulting from operation of  the converter 
s tation and the switching s tation will be mitigated by bui lding and system 
des ign ( GPU 198 1b ) . 

The construction and operation/ma intenance management p lans will be 
imp lemented as  indicated in Section 4 . 4 . 1 . 2 .  

4 . 4 . 2  Mitigation for Alternatives to the Lake Erie I nterconnection 

For the p roj ect alternative o f  enhanced conservation and decentralized 
sources , the expected envi ronmental impacts would arise ma inly from increased 
extraction and proce s s ing of  raw materials , from inc reased manufactur ing of  
equipment and device s ,  and from transpo rtation and insta llation of  these 
products . These impa cts would be only a sma ll fractional inc rement in the 
indistingui shab le existing impacts a s sociated with mining , manufactur ing , and 
comme rce in the U . S .  Mitigation of such impacts could be a chieved only by 
broad governmental control mea sures such as those already imp lemented by state 
agenc ies and federal agencies such as  the Envi ronmenta l Protection Agency , the 
Occupational Safety and Health Administration , and the Depa rtment of Transpor­
tation . Since ne ither GPU nor the DOE would have the respons ib ility or authority 
fo r such mea sures , it would not a s s i s t  the DOE decis ion p roce s s  to cons ider  
them in  deta i l . 

For the p roj ect alternative of  purchase of additiona l powe r from U . S .  
utilities , neithe r DOE nor GPU ha s the respons ib il ity or the authority to 
impose mitigative requirements on the generation of the purcha sed powe r .  
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Mo reover , the incremental power that existing plants owned by other uti l ities 
would generate for sale to GPU would be p ractically inseparab l e  from the 
no rmal generation at the same plants . 

For the proj ect alternative of  construction and operation of  Coho- I ,  DOE 
does not have the respons ibil ity o r  the autho rity to impose mitigative require­
ments . To the extent pos s ible , mitigative measures have been discus sed in 
Section 4 . 2 . 3 .  

4 . 5  SIGNIFICANT ENVIRONMENTAL EFFECTS THAT CANNOT BE AVOIDED IF PROJECT 
IS IMPLEMENTED 

4 . 5 . 1  Commercial Vessel  Traffic 

Ancho r dropp ing by commercial ves sels  will be prohibited in the Lake E r ie 
corridor during the operational l i fetime of  the proposed proj ect . 

4 . 5 . 2  Sand , Grave l ,  and Natural Gas Development 

I t  is unl ike ly that sand , gravel , and natural gas resources can be devel­
oped completely in the Lake Erie corridor during the operational lifetime of  
the proposed proj ect . 

4 . 5 . 3  Cultural Resources 

Construction of the p roposed t ransmis s ion line s could impact cultural 
resources . The submarine and overland portions of the transmiss ion l ine will 
be surveyed for cultural resources .  Some of  these s ites may be eligible for 
the Nationa l Register of Historic Places , whi le others may have little cultural 
o r  s cientific  value . 

4 . 5 . 4  E s thetics  

Construction o f  the transmis s ion line , substation , and converter will  
introduce othe r man-made intrusions , furthe r altering the visual character of 
the lands cape . Areas of  natural s ignificance ( i . e . , Lake E r ie Bluffs , Elk 
Creek , and C rooked C reek) will be impacted . 

4 . 5 . 5  E cology 

Disturbance of  aquatic and terrestrial hab itats and thei r  populations 
will  be the maj or  ecological impact . The environmental impacts expected from 
construction and operation of the proposed Lake E rie Interconnection appear to 
be ma inly trans itory effects on aquatic l i fe due to const ruction , provided 
that pos s ible impacts a re mitigated by appropriate practice s . Impacts to 
regional hab itat and population will be minor . 

4 . 6  IRREVERS IBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES 

Resources that would be committed to this proj ect include manpower ,  
material s ,  and energy . The maj or portion o f  these resource commitments would 
occur during cable-laying operations . The commitment of materials would not 
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be absolutely irreve r s ible , a s  in most cases the material could be recyc led . 
I t  i s  unl ikely that sand , gravel , and natural ga s resources could be developed 
completely in the Lake Erie co rridor during the operational l ifetime of the 
p roposed proj ect . The land commitment would be relatively mino r ,  and in most 
cases it could be returned to its original condition . 

4 . 7  ENERGY REQUIREMENTS AND CONSERVATION POTENTIAL 

The energy required for thi s p roj ect is  included in fabricating the 
underwater cable , towe rs , wire , insulators , and other ha rdwa re . In addition , 
energy wi ll be required for construction activities ( i . e . , t renching , cable 
laying , ROW clearing , and tower insta llation) . 

When ope rationa l , the p roj ect will  uti lize exces s  Canadian power-generation 
capacity , thus reducing demand for domestic  and imported fuels . 

4 . 8  POSS IBLE CONFLI CTS BETWEEN PROPOSED ACTION AND OBJECTIVES OF FEDERAL , 
REGIONAL , STATE , AND LOCAL LAND-USE PLANS , POL I C IES , AND CONTROLS 

There a re no known confl icts between the p roj ect and governmental policy , 
plan , regulation , or  control . 

Appl i cable envi ronmental regulations have the obj ective of  preserving 
sens itive area s , unique habitats , and significant cultural resources . However , 
other governmental policies a ffecting electric utilities ' responsibility to 
s e rve expected demands , stewa rdship of resources ,  and conservation of energy 
mandate they undertake p roj ects with the potential to save energy . The p roj ect 
wil l  c reate the p o s s ibility that sens itive a reas , unique hab itats , and cultural 
resources will  be disturbed . However ,  mea sures a re being implemented that 
will  adequately mitigate these expected effects . 

4 . 9  GROWTH- INDUC ING IMPACT OF THE PROPOSED ACTION 

Proj ect de s ign , material fab rication , and cons truction will be done by 
existing companies . A minor temporary increa se in the local res ident popula­
tion is  expected due to the const ruction work force . 

The Applicant ' s  proposed interconnection wi ll  not increa se GPU ' s resources 
and therefore no additional power will be ava ilable to accommodate growth . 
the interconnection will  p rovide for increa sed reliability and economic energy 
exchanges .  Purchase  of power from Canada will not occur until  a purchase  
agreement is  executed by  GPU and OH . 

4 . 10 SUMMARY 

The Applicant ' s  proposed alternative will have environmental impacts on 
water , land , and a i r . The water impacts of the proposed alternative appear to 
be trans itory ,  occurring mainly during and immediately fol lowing const ruction . 
Impa cts on land use will  be both trans itory ( construction) and permanent 
during the life of the p roposed line . Air impacts of the p roposed line will  
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occur mainly during construction , with some minor impacts during maintenance 
operations . Most impacts can be substantially reduced by app l i cation of  good 
engineering p ra ctices or reasonable mitigation mea sures . 
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8 .  COMMENTS ON THE DRAFT EIS  AND RESPONSES 

In thi s section , the letters of comment on the Draft E I S , 300-kV Submarine 
International Transmi s s ion Line , Erie , Pennsylvania , to Nanti coke , Onta rio , 
Canada , General Public  Utilities Corporation a re reproduced in full . The DOE 
responses  a re lo cated after each letter of comment . 

Letters of  Comment 

Federa l Agencies 

U . S .  Nuclear Regulato ry Commis s ion . . .  . 
U . S .  Department of  Transportation . . .  . 
U . S .  Coast Gua rd , Ninth Coast Gua rd District 
U . S .  Depa rtment of Commerce , Gene ral Counsel 
U . S .  Depa rtment of  Commerce , National Oceani c and 

Atmospheric  Administration . . . . . . . . . . . . . . . . 
U . S .  Envi ronmenta l  Protection Agency . . . . . . . . . . .  . 
U . S .  Department of  the Army , Buffalo District , Corps of Engineers 
U . S .  Department of Agriculture , Soil Conservation Service 
U . S .  Department of  the Interio r . . . . . . . . . .  . 

State Agencies 

Commonwealth of  Pennsylvania , Pennsylvania Historical and 
Museum Commis s ion . . . . . . . . . . . . . . . . . . . . . . . . 

Commonwealth of  Pennsylvania , Department o f  Envi ronmental Resources 
Commonwealth of  Pennsylvania , Pennsylvania Game Commi s s ion . . . . .  

Inte res ted Parties 

Gene ral Public  Utilities System Companies 
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NRC-l 

UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON. D. C. 205115 

SEP 2 4  1 981 

Mr . James W .  Workman , Acti ng D i rector 
Uti l i ty Systems and Emergency 

Commu n i cat i o n s  D i vi s i on 
Offi ce of Emergency Operat i ons 
Department of Energy 
Was h i ngton , DC 20461 
Dear Mr . Workman : 

Th i s  i s  i n  response to your request for comments on the Draft Envi ronmental 
Impact Statement for 300-kV Submar i ne International  Transm i s s i on L i ne Eri e ,  
Pennsyl van i a  to Nant i coke, Ontar i o ,  Canada General Pub l i c  Uti l i t i es Corpora-
t i on . 

We have rev i ewed the s tatement and determi ned that the proposed acti on has 
no s i gn i f i cant rad i o l o g i cal heal th and s afety i mpact, nor wi l l  i t  adversel y  
affect any acti v i t i es subject to regu l ati on by the Nucl ear Regu l atory 
Commi s s i o n .  

S i nce we made no substanti ve comments , you need not send u s  the F i n a l  
Envi ronmental Statement when i s sued . 

Thank you for provi d i n g  us wi th the opportun i ty to rev i ew th i s  Draft 
Envi ronmental Statemen t .  
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S i ncere l y .  

()-!/<711J 
Dan i e l  R .  Mu l l er , Ass i stant D i rector 

for Envi ronmental Technol ogy 
D i v i s i on of Engi neer i n g  



Response to comment of the United States Nuclear Regulatory Commission 

September 24 , 1 9 8 1  

NRC- 1  

Comment noted . 
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DOT-l 

U. S. DEPARTM ENT O F  TRANSPOR TATION 
FEDERAL. HIGHWAY ADMINISTRATION 

R E G I O N  T H R E E  

3 1  H o p k i n s  P l a z a  
B a l t i m o r e , M a ry l a nd 2 1 2 0 1  

O c t o b e r  1 ,  1 9 8 1  

D e p a r t m e n t  o f  E n e rg y  
S y s t em C o o rd i n a t i o n  a n d  G e n e r a t i o n  

P e r f o rm a n c e  B r a n c h  
2 0 0 0  " M "  S t r e e t  N . W .  
W a s h i n g t o n , D . C .  2 0 4 6 1  

D e a r  S i r s : 

IN R E P L Y  R E F E R  T O :  

T h i s  o f f i c e  h a s  r e v i ew e d  y o u r O E I S  f o r  t h e p ro p o s e d  3 0 0  KV 
T r a n s m i s s i o n L i n e  u n d e r  L a k e E r i e  b e t w e e n  Ca n a d a  a n d  E r i e ,  
P e n n s y l v a n i a  . 

H E P - 03 . 1  

U h e  p r o b a b l e  t r a n s p o r t a t i o n i m p a c t s  f o r  t h a t  p o r t i o n c r o s s i n g 
s e v e r a l  p u b l i c  h i g h w a y s  a n d  w i t h i n  a n  e x i s t i n g  t ra n s m i s s i o n 
l i n e  c o r r i d o r  f rom L a k e  E r i e t o  t h e  s u b s t a t i o n h a v e  b e e n  
a d e q u a t e l y  p r e s e n t e d . 

S i n c e r e l y  y o u r s , 

V 1 n c e n t  C l l e t t i  
A s s o c i a t e R e g i o n a l  A dm i n 1 s t ra t o r  
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Response to comment of  the United States Department of Transportation 

DOT- 1 

October 1 ,  1 9 8 1  

Comment noted . 
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CG- l 

CG-2 

Department ot &�er ,y 
Kr .  "ViH;:r L J .  � t.t" ; " 
D l r ec tor , J�A At !al�' Divlll�\ 
w • •  �"� ":'b, ... u�, j,J .  \J .  ...,) 1" ... 

lh:ar IU .  MtetDI 

OCT 1 6  1981 

�� . � O� !� � LL � · a '�u � �cp t�E� � E  _ �u 
CODcerD1Q& ura t t  �DYirOPMeDtal �t 
itat ... Dt (nilS ) tor t� propo .eu 
luu �V lD tercat ioD&. iDterco�c tl� 
bec..ek •• •• , ka � • .atlcoke , Un t .  

'lli� l' . r.t.u ", .. k I L  �\o:,� .. ", . _ t.  i t. �  It .·· � l l!  __ ... (.wtu ..r., ;'c i €: : t:l>_"" _ · . 0.: . "  .. . . \ 
.mi reque l t .  tbat tbe Coa.t Guard be CODIul ted regarcilD& the eUec t l  U l.  
tu� » uo.;o.r. . ... c, ... � a " "" U l 4  \Jlal>n"' t - c  '-"1;'1'.1 1010'" .. .  � t. i: e  .. ..  II  p .. . .... M P:i 
4 . 1 . � . 3 . ( �) OD pale __ i� . 1u add i t i OD ,  the �oa . t  GuarG re�ue . t .  that 
Cu, ' p<! 8 &  -. t o . '  .. 1 .. 0 �cL r e  .. . .. . D I:il .. t IIl!II£ par .. � . al l. ,I" e le a .  1;Y ... i: ,.!.6 c CM Le .... 
OIl approprlate char t l .  

G ' l etO l c  ... ee p 10 '  ",cs" .. seQ 0 8  t ur t ue .  IO.:iC WlleD l a t  .. o ... i U  
bec�. avai lab le . 

11.&AC • .  e . y ,  

a. D .  flURSUh 
C�Cler , U .  S .  Coalt Cuard 
Diltrict " &BAiDi Officer 
I, .irectiOD of the Cg _cier ,  
Miatb Coa.t Guard D1.trict 

Copie. toa U . S .Uepar taeDt of trauportatiOll, Ila&ica 111 , 'bi l a4elphu, 'A 
&c�uai e �gu!ato ' 1  AdKiuil t . at l UG ,  •• IDl.D¥tuu , U .  � .  
'e.lyb_i. Ilectric ec.pa" JObalteNa, i'j, 
Ar.OI1l.e "at . Ok. "  La�orato � r ,  Ar&OIma , . 1 l i uu i.a  
COHDt(c;.-wI-l) •• lbiqtOll, D . C .  
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Response to comments of  the United States Coast Guard , Ninth Coast 
Guard District 

October 1 6 , 1 9 8 1  

CG- 1 

The Marine Chart Division of the National Oceanic and Atmospheric Adminis­
t ration (NOAA) has been contacted by the Appl icant to ensure that appropriate 
navigational chart changes wil l be made once the cables are instal led and 
operating . The U . S .  Coast Guard will  be informed of the effects of the sub­
marine cable on magnetic compasses . Compass  errors will be c learly demarcated 
on appropriate charts (Section 4 . 1 . 5 . 3 ) .  

CG-2 

The U . S .  Coast Guard will  be advised of  future p roj ect documentation . 
The Appl icant will continue to coordinate with NOAA and the Coast Guard through 
l icensing and const ruction processes . 
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OCT 2 9  198t 

Mr . Garet A .  Born stein 
S y s tem Coord ina t ion and 

Gene r a t io n  P e r f orma nce B ranch 
u . s .  Depa r tment o f  Energy 
2 0 0 0  M S tree t ,  N . W . , Rm .  4 1 1 0  
Washingto n ,  D . C . 2 0 4 6 1  

Dear Mr . Bornste i n :  

GENERAL COUNSEL O F  THE 
UNITEO STATES OEPARTMENT OF COMMERCE 
WashIngton, D.C 20230 

This i s  in reference to your draf t  envi ronmental impact state ­
ment enti tled " 3 0 0  XV Submar ine I n ternationa l Transm i s s ion Line , 
Erie , Pennsylvania to Nanti coke , Ontario , Canada , General Public 
U t i l i ties Corpora tion - Docket No . P P - 1 2 . "  The enc losed comment 
f rom the National Oceani c a nd A tmospheric Admin i s tration i s  
forwarded for your cons idera tion . 

Thank you for giving us an opportunity to provide th i s  commen t ,  
which we hope wi l l  be o f  a s s i s tance t o  you . We would appreciate 
receiving four copies of the f inal environmental impact s ta tement . 

S incere ly , 

!J_-tTt;,--L' 
Robert � .  Miki 
Director o f  Regulatory Po l i cy 

Enclosure Memo from : Eugene J .  Aubert 
Environmental Research Laboratories 
National Oceani c  and Atmospheric 

Adminis tration 
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Response to comment of  the United States Department of  Comme rce , 
General Counsel 

No response requi red . 

8 -9 



DOC-l 

TO : 

FROM : 

SUBJECT : 

PP/EC - Joyce w� � 
RD/RF24 - Eugene J .  f.ert 

U.S. DEPARTMENT OF COMMERCE 
Netionel Dcaenic end Atmo.pheric Admlni.tntion 
ENVIRONMENTAL RESEARCH LABORATORIES 

Laboratory 

Ann Arbor .  MI 

DEIS 8109 . 1 7 - 300-KV Submarine Internat ional Transmiss ion Line . 
Erie . Pennsylvania to Nanticoke . Ontario . Canada . General Public 
Utilities Corporat ion 

The subj ect DEIS prepared by the U . S .  Department o f  Energy . Office of 
Emergency Operations on Submarine Transmiss ion Line across Lake Erie has been 
reviewed and comments herewith submitted . 

Lake Erie will cause only ins ignif icant effects in deeper parts of the lake . 
More pronounced eros ion damage should be expected in the nearshore and bluff 
areas by waves and ice and by water runof f .  Frequent inspect ion and proper 

� Construct ion and operat ion of a submarine transmission l ine across 

maintenance will be required . 
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Response to comment of  the United States Depa rtment of  Comme rce , 
Nationa l Oceanic and Atmospheric Administration 

October 1 6 , 1981  

DOC - l  

Pos ition noted . Eros ion damage will  b e  minimized through app roved miti­
gative procedures (Section 4 . 4) . 
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EPA- l 

U N I TED STATES ENVI RON M ENTAL PROTECTION AGENCY 
REG ION I I I  

O CT 2 7  1981 

Mr . James W. Workman 
Acting Director 

6TH AND WALN UT STREETS 
P H I LADELPH I A .  PEN NSYLVA N I A  1 9 1 0 6  

Ut ility Systems and Emergency 
Communicat i ons Division 

Office of Emergency Operations 
Department of Energy 
Washingt on ,  DC 20461 

Dear Mr. Workman : 

We have c ompleted our review o f  the Dra ft Environmental Impact Statement 
concerning the 300KV Submarine International Transmission Line , Erie , 
Pennsylvania to Nanticoke , Ont ario , Canada . 

UOn the bas is of the inf orma tion presented in this document we have p lacLG 
�he proposal in EPA reporting cat egory LO- l .  This means we believe the 
statement adequately describes the �rop osal and that we have no obj e ctions 
to the proj ect . 

The classification and the date of EPA ' s comments wi ll be pub lished in 
the Federal Register in accordance with our respons ib ility to inform the 
public o f  our views on proposed Federal act ions under Sect ion 309 of the 
Clean Air Act . 

l�sZ����� 'r . �ohn ��/h� 
Chief 
EIS & Wetlands Review Section 
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Response to comment of  the United States Environmental Protection Agency 

October 27 , 1 9 8 1  

EPA- 1 

Comment noted . 
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DE PARTME NT  OF  THE ARMY 

BUFFA LO  D I S TR I CT ,  CORPS OF ENG I NE E R S  
1 7 76 N I AGARA STREE T 

BUFFA L O ,  N�' YORK 1 42 0 7  
NCB�' .Re : Docket No . PP-72 
Co�. on Draft Environmental Impact Statement 

Mr . Caret A. Bornstein 
Department of Energy 
Syste�Coordination and Generation Performance Branc 
2000 M Street , N . W . , Room 4110  
Washington , DC 20461 

Dear Mr .  Bornstein : 

5 November 1981 

My staff has completed review of the Draft Environmental Impact Statement pre­
pared by the Department of Energy entitled -300-KV Submarine International 
Transmission Line Erie , Pennsylvania to Nanticoke , Ontario , Canada General 
Public Utilities Corporation- dated September , 198 1 .  

In general ,  this doc\DIent is adequate for our purposes for the preliminary 
review of this pro ject . However , there are three areas mentioned in the DEIS 
that should be addressed more specifically in the Final EIS . 

DOA-l a .  In Section 4 . 1 . 5 . 5  of the DEIS , it is stated that -It is unlikely 
that sand and gravel resources in the corridor will be developed during the 
operational lifetime of the proposed pro ject . - I have enclosed a aap indi­
cating the location of a sand and gravel dredging operation by the Erie Sand 
Steamship Company in Lake Erie approximately seven ai1es off Presque Isle that 
has been authori zed by the Corps of Engineers . From the information supplied 
in the DEIS , the exact location of the proposed cable corridor in relation to 
this dredging operation as well as any effects the project aay have on the 
operation cannot be deterained . 

DOA-2 b .  In Section 4 . 1 . 5 . 6 ,  '1'be DEIS atates that -Iiripacts 88sociated with 
interaction of the proposed projec t ' s  operation/aaintenance and natural gas 
development will be discussed in a1te specific environmental impact 
statements .  However , it is unlikely that natural gas resources can be deve­
loped completely within the corridor during the operational lifetiae of the 
proposed project . - '1'be Corps of Engineers has DOt aade any predetenaination 
to prepare such site-specific lIS ' s  for each 1eaile area . Depending upon the 
scope of a proposed gas deve10paent activity,  a decision will be aade as to 
the need for an EIS or a .ore simplified environaenta1 review . In any ease , a 
public interest review would be perforaed and an environaenta1 .. sessment 
prepared . '1'be public interest review would afford the opportunity to IOvern­
aenta1 agenc ies , the general public and other interested parties , such as 
owners/operators of utility 11n.s in the ar.a , to eo_at on the propoaa1 . 
We therefore r.c .... nd replacinl the t.ra -aite-specific environaenta1 tapact 
atateaenta- in this paralraph with -aite-specific environaental revie .. - .  
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Response to comments o f  the United States Depa rtment of  the Army , 
Buffalo District , Corps  of  Engineers 

November 5 ,  1 9 8 1  

DOA- l 

Figure 1 . 2  i s  revised to indicate the relative locations of  the s and and 
gravel dredging operation and the proposed cable corridor (Section 1 . 2 ) .  
Potential  confl i cts wil l  be resolved through the Pennsylvania Department of 
Envi ronmental Resources (Encroachment Permits : c ros s , enter , or work in 
waterway) . 

DOA-2 

The language in Section 4 . 1 . 5 . 6  has been revised to read " s ite - specific 
environmental reviews . "  

8 - 1 5  



OOA-3 

OOA-4 

OOA-5 

NCBCo-S 
Mr .  Bo rnstein 

c .  In Section 2 . 1 . 1 . 2 o f  the DEIS , it is stated that in deeper vater the 
f ive cables could be spaced up to 0 . 6  miles apart . This would result in a 
cable corridor at least 2 . 4  miles vide . It is possible , depending on the 
final location and route of the corridor , that significant acreage could be 
removed from the potential area available to the Commonwealth of Pennsylvania 
for gas development leasing . We recommend that you contact Mr .  Eugene Frund 
of the Pennsylvania Department of Environmental Resources at the following 
address : 

Eugene Frund , Chief 
Minerals Section 
Pennsylvania Department of Environmental Resources 
Bureau of Forestry 
P . O .  Box 1467 
Harrisburg , PA 1 7 1 20 

('For your information , I have enclosed a map showing the reference program gas 
�drilling leasing areas in Lake Erie which were analyzed in our Draft EIS . [In order to fully assess the Corps ' regulatory authority and allow a complete 

assessment of the environmental effects that would result from the proposed 
project , I request that you send us specific information concerning construc­
tion methodology when it becomes available . 

Thank you for the opportunity to co_ent on this project . If you have any 
questions , please contact Carol J .  Bath of my Environmental Analysis Section 
by calling A/c 716-876-5454 , extension 2322 or FrS 473-2322 . 

Sincerely , 

Incl .� 
as stated Regulatory Functions Branch 
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DOA-3 

Section 2 . 1 . 1 . 2  has been revised to indicate the "anticipated corrido r 
width wi l l  be 1250  m ( 4 100  ft) . "  Recommendation noted . The Appl icant has 
been informed . 

DOA-4 

Information noted . 

DOA-5 

Specific  information concerning the construction methodology wil l  be 
p rovided to DOA for app rova l when it becomes ava ilable .  

8 - 17  
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United Stat .. Department of Agriculture 
Soil 
Conservation 
Service 

Box 985 
Federal 

1 7 108 

November 1 2 .  1 98 1  

SCS-l 

Mr . Garret A. Bornstei 

Re : Draft EIS 0079 - Issuance of a Presidential Permit to Jersey 
Central Power and Light Company 

Dear Mr . Bornstein: 

line wil l  Uhe draft EIS needs t o  address the soil resources where cab l e  
be conducted between Lake Erie and the Coho Switching Station 
The soils along Lake Erie can be highly erosive and difficult 
once dis turbed. 

in Pennsylvania . 
to stabilize.  

SCS-2 �he Erie County Soil Survey is availab le to provide information on so il 
location. suitabilities. and limitations. The soil survey and technical 
assistance is availab le from Lewis Steckler.  District Conservationist . 
Soil Conservation Service. R. D .  #5. Route 19.  Waterford . PA 1644 1 .  
t elephone 8 1 4-796-6 784 . 

Thank you for the opportunity to review your draft Environmental Impact 
Statement . 

S incerely. 

sistent State Conaervationist 
for Natural Resource Projects 

c c :  
Hor.an A. Berg . Chief . SCS. Washington. DC 
Carter Chri.teD80n. Area Coa.ervation1st. SCS I Clarion. PA 
Levi. Steckler. District Conaervation1st . SCS.  Waterford. PA 
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Response to comments of the United States Depa rtment of  Agriculture , 
Soil Conse rvation Service 

November 1 2 ,  1 9 8 1  

SCS - l 

Pos ition noted on the eros ive nature of  the Lake Erie area soils . Back­
ground information on soils  is presented in Section 2 . 1 . 3 .  The potential for 
eros ion is  recognized in Sections 4 . 1 . 1 . 1 . 1 Cb )  and 4 . 1 . 4 . 1 .  Mitigative measures 
a re presented in Sections 4 . 4 . 1 . 2  and 4 . 4 . 1 . 3 .  

SCS-2 

Information noted . 
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United States Department of the Interior 
OFFICE OF THE SECRETARY 

WASHINGTON. D.C. 20240 

Mr. James W. Workman 
Acting Director 
Utility Systems and Em ergen� 

Comm unications Division 
O ffice of Emergency Operations 
Departm ent of Energy 
W ashington, D.C. 20461 

Dear Mr. Workm an: 

NOV 2 3  i 9 81 

Thank you for your letter of September 4, 1981, t!"ansmitting copies of the draft 
environmental i mpact statem ent for a 300-kV Subm arine International Transmission Line 
from Erie, P ennsylvania to Nanticoke, Ontario, Canada. Our com ments are presented 
according to the format of the statem ent or by subject. 

Aouatic Ecology 

DOI-l It  is noted that most of the Lake Erie cable crossing will be in the central depression of 
the eastern basin. The bottom sedim ents in the depression are mainly soft muds. We 
suggest that the final statement also should consider the potential for any adverse 
eff ects on water quality that may result from any resuspension of bottom sediments 
during trenching within the depression, especially where excessive thicknesses of muds 
are excavated. 

DOI-2 

DOI-3 

Cul tural Resources 

The statement notes the possibility of the proposal's impact on historic and prehistoric 
resources. We, therefore, urge the General Public Utilities Corporation to consult with 
the State Historic Preservation Officer on survey methods before reconnaissance or 
sur vey of rights-of-way for archeologieal sites. In thlI manner, the validity of the survey 
can be assured. 

Threatened and Endangered Species 

The statement that endangered eastern cougars (Felis concolor cougar) "_.range into and 
are occasionally observed in the region" should be revised with respeet to the eastern 
cougar in the project area in the United States. We are not aware of any recent 
confirmed sitings of eastern cougars in Pennsylvania. 

Therefore, except for occasional transient species, no federally listed or proposed 
endangered or threatened species under the jurisdiction of the U.s. Fish and Wildlife 
Service are known to exist in the project impact area. Therefore, no Biological 
Assessment or further Section 7 consultation under the En�gered Species Act (87 Stat. 
884,  as am ended; 16 U.S.C. 1531 et seq.) is required � .. ith the Fish and Wildlife Service. 
Should project plans change, or if additional information on listed or proposed species 
becomes available, this determination may be reconsidered. 
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Response to comments o f  the United States Department o f  the Interior 

November 23 , 1 9 8 1  

DOI- 1  

Trenching activities will not occur in the central bas in (Section 2 . 1 . 1 . 2 ) . 
Water-qua lity impacts associated with cable laying without trenching will be 
substantially less  than with trenching (Section 4 . 1 . 1 . 1 . 1 ) .  

DOI - 2  

The Applicant wi ll  consult with the Pennsylvania State Historic Preserva­
tion Officer (Section 4 . 4 ) . 

DOI - 3  

The text has been revised t o  incorporate this  comment (Sections 3 . 1 . 4 
and 4 . 1 . 1 . 4 ) . 
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DOI-4 

DOI-5 

2 

F is heri es  [The draft statement correctly recognizes the value of the salmonid fishery and the heavy 
sportfishing pressure in the project vicinity in the spring and fall. We suggest that 
constr ucti on be planned to minimize activity in the vicinity of Elk Creek from mi�AprU 
to early May and from September to mi�November. 

Fish and Wildlife Coordination Act 

The Fish and Wildlife Service concurs with the conclusion that impacts on fish and 
wildlife resources will be mostly transitory in nature if construetion follows the 
principles outlined in  the craft statement. Project implementation would require permits 
from the U.S. Army Corps of Engineers, pursuant to Section 10 of the Rivers and Harbors 
Act of 1899 and Section 404 of the Clean Water Act of 1912, as amended (P.L. 92-500). 
However, in the Service's review of the permits pursuant to the Fish and Wildlife 
Coordination Act (16 U.S.C. 661 et seq.), it would not object to project construetion as 
desc!'ibed in the draft statement, but may recommend project modifications or other 
m easures to mitigate fer losses of wetland habitats, if necessary. For further 
information, you may contact the Area M anager, U.s. Fish and Wildlife Service, 1500 N. 
S econd Street, Harrisburg, P ennsylvania 11102 (FTS 590-3143). 

W e  hope these comm ents will be helpful to you in the preparation of a final statement. 

8-24 
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A�xv/�/ 
/"Bruee Blanchard, Director 

Environmental Project Review 



DOI -4 

Pos ition noted . The final s chedule will be coordinated with app ropriate 
agencies to minimize impacts to the Lake Erie fishery . 

DOI -5 

Pos ition and information noted . 
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.. C O  ... ... O N W EALTH O F'  PEN N SYLVANIA 
PENN SYLVAN IA H I STO RI CAL AN O ... USEU ... C O  ... ... I S . I O N  

WIL.L.I .... PENN ... E ... D " ,.L. ... U . E U '"  .ND . ..  C H IVE • •  U I L. D I N IJ  
. D X  I D a .  

H ..... , • •  U .. IJ. PE NN. VL.V.NI. 1 7 1 :1 0  

Mr. James W .  Workman 
Acting Director 
U t ility Systems and Emergency 
Com munications Division 

Office of Emergency Operations 
United States Department of Energy 
W ashington, D.C. 20461  

Dear M r .  Workman: 

October 13, 1981  

Re: Environmental Impact Statement 
International Interconnection Between 
GPU and Ontario Hydro 
DO E/DEIS - 0079 
Our file t ER 81  042 1020 

The above named application has been reviewed by the Bureau for Historic 
Preservation in accordance w ith Section 106 of the National Historic Preservation Act of 
1 966, Executive Order 1 1 593  and the regulations of the Advisory Council on Historic 
Preservation (36 CFR 800). 

PHMC-l Significant archeological sites are located in or near your project area & others are 
likely to exist. These resources could be adversely affected by project activities. Intensive 
testing of the archeological resources will be needed to determ ine their eligibility for listing 
in the National Register of Historic Places. For assistance in developing the necessary 
scope of work , please contact Kurt Carr of the Division of Planning & Protection, Bureau for 
Historic Preservation, Pennsylvania Historical and Museum Com mission. The sites and areas 
that concern us are listed beloW. 

Er 57 

��/ 
Brenda Barrett 
Director 
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Response to comment o f  the Commonwealth of  Pennsylvania , Pennsylvania 
Historical and Museum Commiss ion 

October 1 3 , 1 9 8 1  

PHMC - 1  

Surveys covering both the onland and underwater portions of  the transmis ­
s ion l ine have been p rovided t o  the Pennsylvania State Historic Preservation 
Officer for review . The Department of  Energy wil l  comp lete comp liance with 
p rocedures under the National Historic Preservation Act of 1966  p rior to the 
time the Applicant begins construction . 
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DER-l 

DER-2 

COMMONWEAL TIl OF PENNSYLVANIA 
DEPARTMENT OF ENVI RONMENTAL RESOURCES 

P . O .  Box 2063 
Harri sburg . PA 1 71 20 

Garet A. Bornste i n  
Department of Energy 
System Coordi nati on and Generation 

Perfonnance Branch 
2000 M Street . NW . •  Rm. 41 1 0  
Washi ngton . D . C .  20461 

Dear Mr. Bornstei n :  

October 1 5 .  

The Department has revi ewed the Draft Envi ronmental Impact 
Statement coveri ng the proposed Internati onal Transmi s s i on Li ne from 
Eri e .  Pennsyl vani a  to Nanticoke . Cana da .  

� The Department feel s  the draft EIS  i s  an adequate revi ew  of 
envi ronmental impacts from the project. We woul d be interested i n  
revi ewi ng the Fi nal EIS  when i t  becomes avai l abl e. 

For your records . our Department has been ass i gned the 
respons i bi l i ty to coordi nate state agenc i es comments on documents 
requi red by the Nati onal Envi ronmental Pol i cy Act. Future EIS ' s  shoul d 
be sent to Wal ter A. Lyon . Deputy Secretary for Pl ann i n g ,  P .O.  Box 2357 , 
Harri sburg .  PA 1 7 1 20 (7 17 )  783-3940, to obta i n  the comments of 
Commonweal th agenci es . 

Thank you for the opportuni ty to revi ew th i s  report. 
" 

1 I i) f' !�� .. 
, \ \ 

i roMen 
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Response to comments of  the Commonwealth of  Pennsylvania , Department of  
Environmenta l Resources 

October 15 , 1 9 8 1 , and November 24 , 1 9 8 1  

DER- l 

Comment noted . 

DER-2  

Information noted . 
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COI\t \lONW L A LTI l Of PEN N SY LV A N I A  

U I I' A IHM ENT OF F N V I R O N I\t FN T A L  R ES() U IK t- S  

I'. ( )  n. " 1 4 (}7 
liarrisburK. 1'('nn�y lw8I1ia 1 7 1 20 

( 7 1 7 )  783-9500 In reply refer to 
Rl'-l-CZM 

II,-..,a..r • •  '. ", ... n'I�.·m"'" November 24 , 1 9 8 1  

�tr . Robert W .  Vocke 
Divi sion of Environmental Impact Studies 
U. S .  Department of Energy 
Argonne National Laboratory 
9700 S .  Cass Avenue 
Argonne , I l l inois 60439 

Dear �tr . Vocke : 

CZ 7 : SPE 

In response to your letter of October 5 ,  1981 , I am providing 
comments to the Draft Environmental Impact Statement prepared for the 
300 -KV Submarine Internat ional Transmi ss ion Line , Erie , Pennsylvani a ,  
t o  Nanti coke , Ontario , Canada General Publ ic Uti lities Corporat ion . 

DER-3 In our review of the document , I have noted several incorrect 
interpretations of the Pennsyl vania Coastal Zone Management (CZ1-1) Program . 
The statements contained on pages 4 - 3  and B- 3 referring to CZM are not 
techni cal ly correct . The s tatements regarding CZM should be changed to 
reflect the fol lowing fact . The COJlllX)nwealth of Pennsylvania has for­
mally designated the Lake Erie shorel ine bluff as a bluff recession 
hazard area (BRHA) under the authority of the Bluff Recession and Set-
back Act of 1980 , not under the authority of the CZM Program. (A s ingle 
CZM Act in Pennsylvania does not exist , s ince the Program is based on 
networking of existing State authorities . )  Al l construction activities 
and mi tigative measures in the BRHA must be approved under the conditions 
established by the Bluff Recession and Setback Act , not the C�l Program . 
By complying wi th standards and criteria for construct ion activities 
within the BRHA , which are enumerated in Title 2 5 ,  Chapter 8 5 ,  of the 
Department of Environmental Resources ' s  Rules and Regulations , the activity 
would be deemed cons istent with the Pennsylvania CZM Program. 

In conclusion , I trust that this information wil l  help you to 
clarify the intent of these s tatements made in this report . If you have 
any questions on this matter , please feel free to contact me at the above 
l isted nunber . 

abOT, Manager 
Coastal one Management Office 
Resources Management 
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DER-3 

The text has been revised (Section 4 . 1 . 1  and Appendix B ) . 
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AOMI�ISTFtATIVE �VISIONS 

C�ONWEALTH Of 'ENNSYLVANIA ACCOUNTING 

ADMINISTRATION 

LICENSE SECTION 

PERSONNEL 

GAME MANAGEMENT 

INFORMATION " E DUCATION 

lAW ENFORCEMENT 

LAND MANAGEM E N T  

1 7 1 20  R E 4 L  E5T4TE 

105 S. state Street 
Millville . pa. 17�6 
November 20. 19t1l 

Garet A. Bornstein 
U . S .  Departaent or EnerlY 
System Coordination and Generation 
Performance Branch 
2000 M Street. W. . Room 4110 
Washineton. D. C .  20461 

In re: Colllllents on Draft Enviro,.enta1 Impact 
stat .. ent, 300-KV Submarine International 
Transmission Line . Erie, Pennsylvania, to 
Nanticoke. Ontario . Canada - Dooket No. pp-72 

Dear Hr. Bornsteins 

the attached report contains o\U' a,eney' _ timine_ am recolllllemations re,ar­
dine the proposals contained in the I:rart Enviro,.ental Impact stat.ent for this 
project. 

U you mould have a� questions or oouents oonoernine this report. please 
diJoect th_ to .e, or to Mr. Gre,ory J. Grabov1o&, Wildlire Dlpact Review SUPU"­
visor, Pennsylvania Gue CorIai.sion, P. O .  Box 1�7. Rarrisbur" pa. 17120, ('117 ) 
71:53-1:5743. 

oos J. Barilh, OOE 1ft 
R. Vo oJce , Arcoane lat.. Lab. 

8 - 32 

Sineerel.1 yo\U's. 

��4'� 
J H�h Palaer, 
Gute Biolo,ist 
(717) ".5I:S-bJ20 
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5529 
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Response to comments of  the Commonwea lth of  Pennsylvania , Pennsylvania 
Game Commis s ion 

November  20 , 1 9 8 1  

See p .  8-35 . 
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PGC-l 

PGC-2 

PGC-3 

PGC-4 

PENNSYLVANIA GAME COMMISSION 

iNV LROttlENl'AL IMPACT RE1lIE!i REPORT 

Prepared bYI oJ MUCh pallller . Land Mana,eraent D1vision, P.M8ylvania GUle COJlllllie-
8ion, Nove.ber 20, 19t5l 

Pro lect: 30o-KV Sut:marin. International Tran_i88ion Line , Erie , PeMsylvania, 
to Nanticoke, OntariO , Canada - General Public Utilities Corporation 

�: Renew ot Draft Env1.ro,.ental lapact Stat .. ent Prepared by U . S .  Depart­
.ent ot ineru 

Inve8tigator: oJ HUCh PalMer, Game 81010,i8t, Land Mana,ement DiVi8ion 

Introduction [ The international tran_is sion .line is one or three projects beine consider­
ed by General PubUc Utl.lit1es. The other two are the Coho and Seward Seven Gel')­
eratine Stations. The ov.rall wildlite impacts ot the transmission line will be 
si,niricant� less than those ot the ,eneratine stations. 

Soecies .Urected 

The intoraation on pale 3-'1 is not a complete listine or the wild bird and 
mammal specie. found on the project site. Howev.r, it does list the major spe­
cies and sp.ci.s ,roup.. In addition, the .it. is described as being .located on 
a .ajor a1cratoJ7' bird fUCht path. W. nnd this uterial to be ,enerally ade­
quate and acceptable. 

Th. Game COIIId .. ion bas no information indicatine the project ar.a serve s as 
r.sident bab1tat for aqy bird or .... &1 specie s listed as threatened or endal')­
cered by the U . S .  F1ab and Wildlir. Sernce or derined as beine or sp.cial conc.rn 
by the Commission. 

Interrer.nce With eo.a1 •• ion Lends 

G No lands owned or leased by the 
j .ct. 

Qaae Co.a1 •• ion v.Ul be impacted by this pro-

Reduction in Wildlif. Habitat 

n,ure 3.2 adequat.� indicate. b. ,.nerd habitat type s found on the pro­
j.ct ar.a. W.tland. const1tute the 80 st .1&nU'icant vUdlire habitat. It appear s 
all wetland ar.as have be.n id.nt1tied, but this ehould be "rUied a,ain.t the U . S .  
Fi ab and Wildlir. Sernoe National W.tland. Inv.ntory .aps. Our .xperi.noe in 
this ar.a iMicat •• ext.n.i" wetland. int.rsp.r.ion within tone .e8Ophytic ror.st . 

The d •• cription or sv1tchinc station aM tran.u .. ion corridor construct10n 
indicat •• J.and. clearinc vUl be cornuoted, but this 1. not quantUied. Dlpaot. 
or land clearinc tor tran_18sion 11MS can u.uaJ.l..T be offs.t by proper re .. ,eta­
tion, but it 18 .tUl n.c.sa&!'1' to delineate the ar .. in90lved to a ••••• overall 
impact.. rntoraation on pal. 4-14 indicate. 195 acr.. ot transmi •• ion oorrido� 
land v1ll be diverted r!'Oll it. pr ••• nt u •• , but there i. not IlUf'tici.nt data to in­
dicat. the 1apact. on wildJ.1r. habitat. 

IntONation on pac •• 3-8, 3-9, 3-10, 4-6, and in App.mu 8 indicat.s a po­
t.ntial 1apaot on .. tlam., but a,ain thi. 18 not quant1tied. A.. th... ar.a. 
oon.titut. the 8O.t .i,n1ticant habitat t1J)4t, probable 1apacts ehoulc1 be ol.ar� 
indicated. 

With th. &bove-a.ntioned exoeption of .. tland. 10 •••• , .. tind the uteri&! 
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PGC - 1  

Information and pos ition noted . 

PGC - 2  

I nformation and pos ition noted . 
endange red and threatened species . 

PGC-3  

Information noted . 

PGC-4 

See Comment DOI - 3  for s tatement on 

Paragraph 1 - Pos ition and information noted . The wetlands wil l  be 
verified against the U . S .  Fish and Wildl i fe Service Nationa l  Wetlands I nventory 
maps to the extent pos s ible prior to DOE ' s  pub l ication o f  the final floodplain/ 
wetlands  assessment and determination . A draft asses sment i s  contained in 
thi s FEI S  (Appendix B ) . 

Paragraph 2 - Land clearing is quanti fied under Section 4 . 1 . 4 ,  Land Use . 
The s tatement that 79  ha ( 195 a c )  o f  transmis s ion co rridor land will be diverted 
from its present use is incorrect and has been revi sed . 

Paragraph 3 - A loss  o f  wetlands i s  not anticipated ; only minor distur­
bances a re expected during construction activities .  See Response PGC - 7 . 
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-2-
PGC-4 lon habitat reduction to be adequate and aooeptabl •• 

Reduction i n  Wildlif. Population. 

PGC-5 

PGC-6 

PGC-7 

Reduction. in wildlit. habitat ,.nerali1' r •• ult in proportional reduction. in 
wildl1t. population.. A. habitat 10 .. 18 not quant.itied in the DEIS, it 18 not 
po.sibl. to a ••••• population reduction8. 

Pal. 4-5 iadicat. •• population 10 •••• w1ll be !lin1abed throUCh r.location ot 
1IIlpact.ed an1llal. to oth.r ar.a.. SUch r.locat.ion will r.sult in temporary incr.a­
••• in population l.vel. in the �crat.ion ar.a.. Howver, th... population. 
wiLl sub.equ.n� r.v.rt. to pre-�crat10n �.v.�. r.suit.inc in an indicr.ct but 
r.al popuiat10n reduct.ion. 

pevelopm.nt of W1�if. Mitigation Programs ( K1t1,ation •• asur.s are di .cu •• ed 1n S.ct.ion �.�. G.n.ra11sed programs are 
out.11ned, but. th.r. are no sp.cific proposals for wildlif. miti,at.ion. Such plans 
.hould be d.veloped. 

Comm.nt.s. Conclu.ion.. and R.camm.adat.ion. 

It is t.h. opinion of the Ga.. Co_l8.ion that. und.r t.ns ot the Fl8h and 
Wildlife Coordinat.ion Act, con.ultation betwe.n the Commi.sion and the Departm.nt. 
of Sne.ra shoulcl occur on th1. proj.ct. Prior to thi. report., .uch consultat10n 
has not. be.n oonducted. In fact, the copy of the DEIS we r.c.i vecl to r.rt.w cam. 
from t.h. Fish and Wildlif. S.rrtc •• not ooE. w. are requ.stinc that .uch consul­
tat.10n cont.inue for the r ... inder of proj.ct. r.vi.w. While t.h. orfic1al r.vi.w 
p.riod ror th. mas has .nded, we are requ.st.inc our coaa.nt. r.c.i'ge ru.J.J. and 
prop.r consid.ration due to the factor. out.lined abo" and the ack of t.1JII.ly 
not.ificat.ion tbroUCh prop.r obannel •• 

Th. Co.-1 •• ion 1. DOt. opposed to th. oon.truct.10n ot this proj.ct U accom­
plished in an .nvirora.nt.al..ly-acceptabl • •  ann.r. Our r.co.a.adat.ions ror afr.e­
t.inc thi. are d.taUed below. We v1.ll not. oppo •• th. is.uanc. of til. U . S .  Army 
Corp. Of KllIin.er. Section q.()4 p.l'Ia1t. under t.h . .... oondition.. Du. to t.h. un­
r.sclnd wetlaad. i •• u •• , ve _y requ.st. specUio a •••••• nt. .... ur •• durinc p.r­
.it. r.vi.w and th. oorxUt.1oniac ot the p.nit to insur. prop.r ait.1,at.ion ot th. 
unavoidable impact •• 

Th. Gam. Coaai •• ion aak.s t.h. tollov1nc r.ca.a.ndation. to insur. the .nvi­
rora.ntal accept.abUity of thi. proj.ot: 

1. Th. wildlif. habitat 10 •••• r.aultinc rro. proj.ct implem.nt.ation !lUst. be 
quantitati"ly and qualitat.iv.ly id.ntified. 

2. A veUand. F •• er_tion and aiti,ation plan .ust. be d.v.loped throUCh iDe 
tera,.nC7 ooord1natlon involT1Jll the U.S. Fish and Wildlif. Servic ••  U. S .  EPA. the 
P.nna,ylvania Fish eo-i •• lon. and th. G ... eo.u.aion. Arv p ...... nt .. tand. 
10 .... v1ll require ait1cation. 

J. .l r.n,.tation and aanq_nt plan tor the trana.1 •• iOD corridor. aDd 
oth.r �acted ar ... .  ust. be d.nloped throqh 1Dteracel'107 ooordiD&tion in-.o1rtnc 
t.h. U.S. nab &Dd W1ldl1t. Servi" &Dd the GaM eo-t •• lon. 
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PGC-5  

Position noted . Habitat loss  is  quantified and described in the ElS  in  
Section 4 . 1 . 4 ,  Land Use , and in Section 4 . 1 . 1 . 2 ,  Te rre s trial Ecology . Addi­
tional information has been added to Section 4 . 1 . 1 . 2 ,  Terrestrial Ecology . 
The s tatement was made that "Some individual sma l l  mammals  may be unavoidably 
lost during the construction phase ; but large r ,  more mob i le species will  
relocate during construction , and mos t  will  return a fter construction activi­
ties cease . See Response PGC-6 . 

PGC-6  

Proper imp lementation of the cons truction and operation/ma intenance 
management plans ( see Response PGC-7 ) should minimize impacts to wildlife . We 
believe that , under the circums tance s , no additional mitigative mea sures are 
requi red . 

PGC - 7  

The Pennsylvania Department of  Environmental Resources received the DElS 
( see Comment DER- 2 ) . Coordination wil l  continue for the remainder of the 
p roj ect review . All Pennsylvania Game Commis s ion comments will  receive con­
s ideration . Wildl ife habitat losses  resulting from the proj ect a re des cribed 
in Section 4 . 1 . 4 ,  Land Use , and in Section 4 . 1 . 1 . 2 ,  Terres trial E cology .  

The Applicant wil l  develop s tandard construction and operation/mainte­
nance management plans , which wil l  include spe cifications for ( 1 )  clearing and 
chemical treatment , ( 2 )  ero s ion and sediment control , and ( 3 )  vegetation 
management of  the transmis s ion corridor and other impacted areas including 
floodp la ins and wetlands . These plans will  a l s o  include the detailed wetlands 
preservation and mitigation plans . The se pla ns will  be approved by appropriate 
agencies prior to any construction a ctivities . The text has been revised to 
reflect this ( Section 4 . 4 ) . Mitigative measures wi ll  be required for any 
permanent wetlands losses . A final floodplain/wetlands determination will  be 
made by DOE fol lowing comment on the a s s e ssment contained in this FEl S .  
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Service 

Mr .  James Barker , Chief 

GPU .... CorporeIIon 
POSI OffICe Box 1 01 8  •Re.a.d.,ng.p.em.sytvania 19603 

215 371- 1001 
TELEX 1 36-482 
Writer ' s  Direct Dial : 
2 15-37 1-5355 

October 1 5 ,  1981 

System Coordination & Generation Performance Branch 
Department of Energy 
Room 4 1 10 
2000 M Stree t ,  N .W.  
Washington ,  DC 2046 1 

Dear Mr .  Barker : 

We have received the draft Environmental Impact Statement 
and are currently reviewing it . 

In order to keep your office informed , enclosed is • copy 
of our filing with the MAAC Executive Board dated October 9 ,  1 98 1 .  
We anticipate review by t he  MAAC Area Coordinating CoDaittee within the 
next month . 

RWW/rp 
Enclosure 
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IIi!J Service 

DEIS Comment Coordinator 
Department of Energy 

GPU Service �,.tion 
Post OttlCe Box 10 18  
Reading, Pennsylvar1a 1 9603 •• ".215 371 ' 1001 
TELEX 1 36-482 

Writer ' s  D irec t Dial No . 
2 15-37 1-5355 

October 22.  1 981  

Sys tem Coo rdication and Generat ion 
Performanc� Branch 

2000 K Stree t .  NW 
Washington. DC 20461  

Dear Sir : 

SUBJECT : Docket No . pp-n . Comruent s  on Draft 
Environmental Impac t Statement 

On behalf of the General Public Utilities Syst em Compan iE: 5 ,  
I am pleased to submit comments on the Draft Environmen tal Impa c t  

Statement for the Lake Erie Interconnect ion . 

We are generally satisfied with the documen t and o f fer on ly 
minor comments for clarity and completeness. As reque sted . two 
copies o f  our co�ant8 are enclosed . 

If you require assistance in resolving any of the commen t s  
received from others o r  need further clarification o n  any ma t t er , 
please contact myself or Mr .  Paul Feldman at (814) 533-85 76.  

iW :j rb 

Inclosure 

bec : Meana . P. S .  FelJ_n / 
G. B. Hus ton 
J. i.. Ung 

vory tv�� 
ROBFJlT W. "''ERTS 
Assistant Vice Presiden t 
SYAt"!!: C?er;!l � i ont't 

GPU Service Corporation is a subsidiary Of General Pubrc Utilities CorPOration 
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GPU-l 

COMMENTS ON LAKE ERIE INTERCONNECTION DEIS 

Cover Page [ The title without punctuation is confusing since it linb Canada wi tb 
GPU. We sugges t the following: Envircnmental Impact State.ant . +3 .. 0 de 
Submarine International Transmission Line . Nanticoke , Ontario , Canada to Erie County, 
Pennsylvania. Ontario Hydro and Geaeral Public Utilities . 

Page 1 . 1  • •  Section 1 . 1 . Paragraph 2 

GPU-2 G S tandard. ·abbreviations tI.�� iLl !,.� h",ve Penp.lec as PN and Philade1phia 
Electric as PE . We sugges t ucing PM for Penelec to a�id confusion. 

GPU-3 

Page 1 . 1 . ,  Section 1 . 1, Paragraph 2, Liue8 7-10 [ Although GPU benefits will accrue , ben .. fits to Jersey Central should 
be emphasized . The 1000 !II fina capaci ty ",,1 11 be credited to Jersey Central in 
the GPU interconnection arrangement . Also , line 10 should state tbat the U. S .  
portion would be constructed "in PN territory, " but not necessarily by PN. 

Page 1-4. Sec tion 1 . 3  

GPU-4 G We regard this 8S too brief to adequately explain and empbasize the 
� for the project and consequences of it not being built . 

Page 2 . 1. First Sentence 

GPU-5 C This sentence! is somewhat confusing in describing bow _ny options and 
routes were considered . 

GPU-6 

Page 2- 1,  Paragraph 2 [ Realistically , GPU does not have a "no action" alternative . So_ thing 
!DUst be done to meet demaud . Section 2 . 1  may be titled : The Preferred Alternative . 
and reference that although specific design is not ye t available , the impacts wi thin 
limits have b een estimated . Vendors will act within these limits .  

Page 2-1 .  Paragraphs 4 and 6 

GPU-7 C Correct terminology, as used elsewhere , is �250-325 kilovolts (KV) dc . 
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Response to comments from the General Pub l i c  Utilities System Companies 

October 22 , 1981  

GPU- l 

The title has been revised to eliminate this  confus ion . 

GPU-2 

PE has been changed to PN (various pages ) .  

GPU-3 

Benefits to Jersey Central are noted (Section 1 . 1 ,  paragraph 2 ) . Line 10 
has been revised to state " in PN territory but not neces sarily by PN . "  

GPU-4 

The information on need is adequate for this Environmental Impact State­
ment . Additional technical  s tudies (Section 1 . 4) will be evaluated by DOE 
prior to granting or denying the Pres idential Permit .  

GPU-S 

We do not believe the language is confus ing ; no changes have been made in 
the text (Section 2 ) . 

GPU-6 

Comment noted . However ,  the s tatement as presented is correct and no 
revis ion has been made in the text ( Section 2 ) . 

GPU-7 

Suggestion noted . However ,  the presentation used is preferred (Sec­
tion 2 . 1 . 1 ) ,  and appropriate revis ions have been made elsewhere in the text 
(various pages ) .  
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GPU-8 

GPU-9 

- 2 -

Page 2-5 

Further definition on the cable spacing in deep water may allow revision 
of the add-page senteuce to read : "In the deeper central basin of the lake, the 
cables will be laid on the bottom, spaced a adniDm of 250 meters apart with a buffer 
zone of 125 meters on either side of the outside cables . The cables will be allowed 
to sink into the botta. sed1mentll . tt 

'l'bua the anticipated corridor width is 1250 raters . 

Page 2-6 ,  Last two paragr;!phs 

G For case of comparison, co..-,n units should be used, such as kl101lleters 
per day or kiloaeters per week, not both. 

Pase 2-7, Paragraph 2 

GPU-IO G Second sentence should read : "Plana are to excavate a single trench 
for the cables with a backhoe. allowing spacings of about 1 meter (3 feet) between 
each cable. " 

Pase 2-7, Paragraph 4 

GPU-l l  The state.ant " the Applicant will be prohibited frolll constructing 
any structures in the floodplains and wetlands (GPU 1980a) " is incorrect and too 
restrictive . The DOE has correctly stated in Appendix B (page B-3) that "Although 
the applicant will avoid these areas whenever possible . some construction ac tiviti .. 
in wetlands will be UDa-.oidable • • • •  II and goes on to explain how these illlpacts will 
be ain1m1zed. Drawings C- 12723 provided with Supple.ent 5 to the Environment-l 
Report specifically detail the location and degree of i�ct on wetlanda and flood­
plains . 

Also, we believe the Den should define ita us. of "wetlands" and " flood-
plains . "  

Page 2- 10. Section 2. 1 . 2  

GPU-1 2  C 'l'b1s saction could be oentitled "Alternative Interconnection Routes . "  

GPU-13  

GPU-14  

Pase 2- 11, Section 2 . 2 . 1 

G '1'hia should belin "CPU bas developecl a cwo-pronged energy �ga.ent 
strategy to ... t future enerRJ and capacity need. durinl the 1980 '  • •  " 

Pase 2-1 1 ,  Section 2 . 1 . 2, top paragraph, last sentence 

U The traums.ion would be of benefit _iDly to Hew Jersey (DOt 
Pennaylvania; therefore, puhlic aDd political support in Pennaylvania _pt 
be lacking. 
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GPU-8 

New information noted . The text has been revised (Section 2 . 1 . 1 . 1 ) .  

GPU-9 

Comment noted . 

GPU- 10 

New information noted . The text has been revised (Section 2 . 1 . 1 . 3) . 

GPU- l l  

The Applicant wil l  b e  prohibited from placing any structures in wetlands 
and floodplains . However ,  it i s  recognized that construction activities wil l  
occur i n  wetlands and floodplains , and appropriate mitigative measures wi ll  b e  
taken t o  reduce these impacts . The text has been revised to cla rify thi s  point 
(Section 2 . 1 . 1 . 4) . 

The Glo s s a ry now contains the DOE definitions of wetlands and floodp lain 
a s  p resented in the Federal Register  ( "Comp liance with Floodp l ain/Wetlands 
Environmental Review Requirements , "  March 7 ,  1979 , Part IV) . 

GPU- 12 

Comment noted . However ,  the language used is  correct , and no change has 
been made in the text (Section 2 . 1 . 2) . 

GPU- 13  

Comment noted . The text has been revised ( Section 2 . 2 . 1 ) . 

GPU- 14 

Comment noted . The text has been revised (Section 2 . 1 . 2) .  
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- 3 -

Pase 2-11.  Section 2 . 2 . 1. last sentence 

GPU-15  C Sucb an offer may not yet be approved by the PaPUC and· the lLJ BPU. 

Page 2-13. Paragraph 3 

GPU-1 6  C Ex1atinl UIli.te would probably not be equipped with scrubbera. 

Page 2- 17 

GPU-1 7  G the DOE should define "nonlinear sYJlbiottc effects of appreciable 
mapitude . "  

Page 3-9. Paragrapb 2 

G the scientific 
platanoides) . 

GPU-18 na_ for .syca.)re i s  Platanus occidentalis (DOt � 

Page 3-16. Paragrapb 1 and Page 4-11. Paragraph 6 

GPU- 19 ( The results of the survey by Carnegie Institute and elrCAvation by 
l Gannon University should be included . 

Pages 3- 16 . 3-23. 4- 13 and 4-14 

GPU-20 !teferenee to recreation areas does not JDeution the proposed ElJt Creek 
Recreation Area adjacent to the Cobo side on the vest side of Elk Creek.. In Marcb, 
198 1 .  Penelec finalized an aaree8ellt witb Girard Township, leuinl 46 . 6  acres on a 
25-year renewable tera. In Auauat, 1981. the park va. dedicated and cons truction 
belan by the townsbip with 1I&tcbinl funcia fro. the Coastal Zone Manal_nt proar_. 
The s tatement OIl pale 4-13 that "coaatruction of the line would reduce the scenic 
quality of the creek , .. vell .. the recreational value that users of the creek, 
especially fiaber1le1l, receive frOil tbeir visits" is mre than offset by constructiOll 
of the part on land leased fro. Penalec. 

Pale 4-8. Section 4 . 1 . 2 . 1 Ca) 

GPU-2 1 The nWlber in the work. force .. y be revised to state that about 200 people 
will be requirecl durinl peak cOlUltruction periods . They break dovn u foll0V8 : 

60 in the s�r for sea trials 
60 for drecilinl 

1983-1984 aoci 1985 

20 for land cable entrenchment 
120 for submarine cable 

60 for dredliq 
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GPU- 15 

The use of "will"  in paragraph 2 of Section 2 . 2 . 1 is  subj ect to Master 
Plan app rova l .  No change is required . 

GPU- 16  

Comment noted . The text has been revised (Section 2 . 3 ) . 

GPU- 1 7  

Comment noted . The statement ha s been deleted (Section 2 . 5 ) . 

GPU- 18 

Comments noted . The text ha s been revised (Section 3 . 1 . 2 ) .  

GPU- 1 9  

New info rmation noted . The survey ha s been incorporated (Sections 3 . 3 . 2  
and 4 . 1 . 3 . 1 ) . 

GPU-20 

New information noted . The text has been revised (Section 3 . 4 . 2 ) . 
Pos ition on o ffsetting impacts is noted . 

GPU-21  

New info rmation noted . The text has been revised (Section 4 . 1 . 2 ) .  

8-45 



GPU-2 1  

- 4 -

Page 4-8 ,  Sec tion 4 . 1 . 2 . 1 (a) ( cont ' d . )  

1 20 for the submarine (5th) cable 

This revision is to allow for double shif ts (of 60 workers each) 
and a separate dredging crew. 

The las t sentence on page 4-8 should be revised to state that about 1 50 
workers will be hired from the U . S .  and Canadian labor forces . 

Page 4-9 

GPU-22 C A revised schedule is enclosed . 

GPU-23 

Pages 4- 1 2 ,  4- 14 [ The statement that "79 ha ( 195 ac) of the L90 ha (470 ac) corridor 
will be diverted from current uses " is incorrec t and inconsis tent with the s tate­
ments that follow which indicate that a maximum of 5 . 02 ha will be diverted from 
current uses . 

Page 4-14 

GPU-24 Cons truction o f  the trench by means pro posed and subsequent s tab ili-
zation would t end to increase shoreline s tabilization, thus decreasing erosion 
po tentia l ,  not accelerating eros ion and recession. TIle Pennsylvania Coastal Zone 
Management Program and Girard Township will issue a variance from the Bluff and 
Setback Act for the por tion of the buried cable route.  Fur thermore, the Erosion 
and Sedimentation Control Plan has been approved by the USDA-Soil Conservation 
S ervice and Erie County Conservation Distric t .  

Pase 4-- 28 

GPU-2S C The U. S .  EPA issued a PSD permit for the Coho- l Generating S tation 
on August 1 ,  198 1 . 

GPU-26 

GPU-27 

Page 4-30, Paragraph 5 [ The sta tement that the applicant will res trict trenching activities 
to the period mid-June through August is too restrictive . The actual schedule will 
be determined the the availabili ty of labor and coordina ted wi th the PaDER and 
Pennsylvania Fish Commiss ion to minimize impacts on the Lake Erie fishery. 

Page 4-3 1  

G With regard to shipwreck sites , please make it clear that no such sites 
were found in two detailed surveys on the U . S .  side of the international border . 
One was identified adj acent to the corridor on the Canadian side. 
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GPU-22 

New information noted . The revised Figure 4 . 1  has been placed in the 
text (Section 4 . 1 . 2 ) .  

GPU-23 

The error is  acknowledged . The text has been revised (Section 4 . 1 . 4 ) .  

GPU-24 

Information and pos ition noted . The text rema ins unchanged ( Section 4 . 1 . 4 ) .  

GPU-25 

Information noted . The text ha s been revised (Section 4 . 2 . 3 . 6 ) . 

GPU-26 

Info rmation noted . The text has been revised ( Section 4 . 4 . 1 . 1 ) .  

GPU-27 

New info rmation noted . The text has been revised (Section 4 . 4 . 1 . 1 ) .  
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Page 4-34 

CPU-28 ( If sand , gravel and natural gas resources development is unlikely 
during the lifetime of the proj ec t ,  it does not follow that this is a "a1gn1f1cant 
env1ronme�tal effec t . "  

Page 4-34 

2 9 C The relatively ins ignificant ef fec ts to ecological resources should be CPU-
d efined in more detail . 

Page 4-3 5 ,  Paragraph 1 

CPU-30 C Should read " deman:l ior do;:..,;.:; ,:] <: .;.::1 imported o il . "  
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GPU-28 

Pos ition noted . Howeve r ,  the potential conflict  in res ource development 
is a significant envi ronmental effect (Section 4 . 5 . 2 ) . 

GPU-29 

Comment noted . The text has been revi sed (Section 4 . 5 . 5 ) . The reader is 
refe rred to Sections 4 . 1 . 1 . 1  and 4 . 1 . 1 . 2 fo r additional info rmat ion on ecologi­
cal resources . 

GPU-30 

Comment noted . The text is correct as  presented (Section 4 . 7 ) . 
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APPENDIX A .  GLOSSARY 

Amphipod- -Any of  a large group (Amphipoda ) of  sma l l  c rustaceans (as  the sand 
flea ) with a latera l ly compres sed body . 

Anoxi c - -A lack of  dissolved oxygen , whi ch in turn alters va rious phys ical  and 
chemical reactions , as wel l  as inhib iting organisms which require oxygen 
to survive . 

Anthropogenic- -Of , relating to , or  influenced by the impact of man on nature . 

Benthic- -Relating to , or occurring at the bottom of a body of water . 

Biota - -The flora and fauna of a region . 

Capacitor--E lectrical component fo rmed by conductors and sepa rated by a dielec­
tric which may be a vacuum , paper , mica , gla s s , a i r , or  other substance . 

COE - -United States Army Corps of Engineers . 

dB- -Decibel .  

Decentral ized- -The dispersion of energy generation from a central location to 
individua l homes and bus ines ses . 

ECAR--East Central Area Rel iabil ity Coordination Agreement . 

EPA- -United States Environmental Protection Agency . 

EPCE- -E stimated Permi s s ible Concentration based on Ecological E ffects . 

EPCH- -Estimated Permis s ible Concentration based on Hea lth E ffects . 

EPRI - -E lectrical Power Research Institute . 

ER- -Environmental Report . 

Eutrophic--The chemical condition or state of a lake conta ining high leve l s  of  
nutrients , which results in biologica l ly "rich" environments .  Eutrophic 
lakes are generally shallow and wa rm . 

Firm Purchase  (Trans fer ) --The power and a s soc iated energy to be purchased is  
intended to  be avai lable at a l l  times during the period covered by the 
committment . The powe r is usua l ly obtained outs ide the power pool of the 
purcha s ing util ity . 
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Floodpla in- -The lowlands adj oining inland and coastal waters and relatively 
flat areas and flood-prone areas of offshore is lands inc luding , at a 
minimum , that a rea inundated by a 1% or greate r chance flood in any given 
year . The base floodplain is de fined as the 100-year ( 1 . 0%) floodplain . 
The c ritical action floodplain is  defined a s  the SOD-yea r  ( 0 . 2%) flood­
plain . 

Forbs- -Any he rb othe r than gras s . 

GPU- -Gene ra l Public Utilities Corporation . 

HVDC- -High voltage direct current . 

Hypolimnetic--Perta ining to the cold bottom laye r of  water of  a strati fied 
lake , which is  of an es sentially uniform tempe rature . 

Inductance- -That prope rty of a ci rcuit which , when carrying a current , is 
cha racterized by the formation of a magnetic field and the storage of  
magnetic ene rgy . 

La custrine--Of , relating to , or  growing in lakes . 

MAAC- -Mid-Atlantic Area Counc i l . 

Macrobenthos - -The la rge organisms that live on or in the bottom of bodie s of 
wate r .  

Mac roinve rteb rates - -The large r  species of anima ls  that lack a spina l co lumn . 
Gene rally used in de scribing aquatic forms of insects , a lthough sna i l s , 
worms , clams , and othe r organisms are inc luded . 

Mean Dentention Time--The average time it takes the total volume of wate r in a 
lake ( such a s  Lake Erie)  to flow into the downstream lake or  rive r .  

Mesophytic--Grows under medium conditions of mo isture , where wate r supply is  
ne ithe r s canty no r abundant . 

Microbenthos - -The sma ller organisms that live on or in the bottom of  bodies of  
wate r .  

NPCC--Northeas t  Power Coordinating Counc i l . 

PSD--Prevention of  Significant Deterioration Program ; the purpose of the 
program is  to prevent deterioration of  a i r  qua lity in atta inment a reas , 
where current a i r  qua lity is better than the Nationa l Amb ient Air Qua lity 
s tandards (NAAQS ) .  

RI- -Radio interference . 

Ripa rian--Re lating to , or living , or located on the bank of a natura l water­
course (as a rive r) or sometimes of a lake or a tide-wate r .  

ROW--Right-of-way ; the land used by a pub l i c  utility ( a s  for a transmis s ion 
line ) . 
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SNR- -Radio b roadcast s ignal-to-noise ratio . 

Taxa- -Cla s s ifications of  plants and animals  according to their  presumed natural 
relationships . 

Tes la - -A unit of  magnetic flux dens ity . 

Thyristor--Semiconductor device for bistable switching between high conductive 
and nonconductive modes . 

Till- -Unstratified glac ial drift cons ist ing of  clay ,  sand , gravel , and boulders 
intermingled . Produced by the eros ion of rocks caused by moving ice . 

TSP- -Total suspended parti culates ; a measure of air  qua lity .  

TVI - -Televi s ion interference . 

Wetlands--Those  a reas that a re inundated by surface water or  groundwater with 
a frequency sufficient to support , and under normal c i rcumstances does o r  
would support , a p revalence of  vegetative or aquatic life that requires 
saturated or  seasona lly saturated soil conditions for growth and repro­
duction . Wetlands generally include swamps , marshes , bogs , and similar 
a reas such as  sloughs , potholes , wet meadows , river overflow ,  mudflats ,  
and natura l ponds . 
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APPENDIX B .  FLOODPLAIN/WETLAND ASSESSMENT 

I .  Proj ect Purpose and Des cription 

General Public  Uti l ities (GPU) , a U . S .  electric utility holding company , 
and Ontario Rydro (OR) , a c rown corporation of Canada , p ropose in cooperation 
to construct and ope rate the Lake E rie Interconnection , a 109 - km ( 68 -mi ) long , 
325 -kilovolt high-voltage direct current (HVDC ) line for t ransmis s ion of 
electric power between existing substations nea r  E rie , Pennsylvania , and 
Nanticoke , Ontario (Figs . 1 . 1  and 1 . 2 ) . The purpose of the p roposed Lake E rie 
Interconnection i s  to p rovide an adequate transmis s ion path for a p roposed 
fi rm purchase of 1000 MW from OR during the yea rs 1985 through 1994 . GPU 
proposes  to construct and own the U . S .  portion of the fac i lity whereas OR 
would construct and own the Canadian segment . 

Approximately 99  km ( 62 mi)  of  the transmiss ion line would be submerged 
under Lake E rie . App roximately 10 km (6 mi ) of onshore transmi s s ion line 
would be constructed to connect the Erie Wes t  Substation to a switching s tation 
located nea r  the U .  S .  s ide of the Lake E rie shore . The proposed onshore 
transmiss ion l ine would c ro s s  part of the Lake E r ie shore , two small  drainage 
courses  of Duck Run C reek , the C rooked Creek mains tream , and two sma l l  t ribu­
taries of C rooked C reek . 

I I . Floodplain/Wetland E ffects 

The a rea whe re GPU p roposes  to locate its t ransmi s s ion line i s  charac­
terized by flat narrow plains , inci sed by drainage patterns ; all waters drain 
towards Lake E rie . Mos t  of the existing vegetation a long the p roposed trans ­
mis s ion route is  eithe r c ropland or  mixed mesophyti c  fore s t . Portions of  the 
p roposed transmis s ion route cons ist  of  fores ted and unforested wetlands and 
floodplains (Fig . B . l ) .  The fores ted wetlands a re " shrub" and "wooded swamp s " , 
s ome of whi ch a re abandoned c ropland o r  timbered areas whi ch a re influenced by 
the success ional p roces s .  The unfores ted wetlands cons i s t  of  naturally 
occurring openings supporting an herbaceous growth and a reas  kept clean by 
various cultural pra ctices . 

Construction operations associated with cable laying from the shore to 
the switching s tation (0 . 4  km ; 0 . 24 mi ) will result in a temporary increase  in 
eros ion and sedimentation and loss  of vegetation on the Lake E rie sho re . In  
addition , ope rations will a ffect the Lake E rie bluffs , which have been des ig­
nated as a critical hazard a rea in the Pennsyvania Coastal Zone Management 
Program (U . S .  Depa rtment of Commerce 1 9 8 0 ) . 

Approximately 1 6 . 7  hectares ( 4 1 . 2  a c res ) of  floodp lain/wetlands a re 
located in the p roposed overhead t ransmis s ion l ine corridor , mostly in associ­
ation with tributaries to  the Duck Run C reek and Crooked C reek a rea s . Although 
the Applicant will avoid these a reas whenever pos s ible , construction act ivities 

B- 1 



r �130] 

1 
� 
0 y, 
I I 

2 0 
I 

K E Y  

Legend 

�L�{' F lood plain 
� Wetland 

• Structure Location 

K I LO M ETE R 

y, M I L E 
I 

SCA L E  

B-2 

F igure B. 1 .  Wetlands and F lood plains Located 
in the Proposed Project Area. 



for the overhead transmi s s ion l ine are expected to unavoidab ly impact 
0 . 8  hectares  ( 2 . 1  a c re s )  of floodplains and wetlands , resulting in a tempora ry 
increase in eros ion and s tream sedimentation . Vegetation ( i . e . , ripa rian 
floodplain and shrub-wooded wetland ) in the transmiss ion co rridor will  be 
c leared . Trees will be replaced with lowe r-growing vegetation forms . 

C rooked C reek , which the transmis s ion l ines will c ros s , has been desig­
nated as  a unique area and a s tate conse rvation stream by the Pennsylvania 
Coastal Zone Management Program . Impacts to C rooked C reek will be esthetic 
and a tempora ry increase in eros ion and sedimentat ion . 

To mitigate impacts to the Lake Erie b luffs and affected streams , the 
Applicant ' s  cons t ruction practices will be in compliance with the Pennsylvania 
Bluff Recess ion and Setback Act and des igned to minimize eros ion and recess ion 
of  the b luffs . In  a letter o f  November 24 , 198 1 , the Pennsylvania Department 
o f  Environmental Resources indi cated that Applicant compliance with the stan­
dards and criteria for construction activities within the hazard a rea (Title 25 , 
Chapter 85 , o f  the Pennsylvania Department o f  Environmental Resource ' s  Rules 
and Regulations ) would cause the construction activity to be deemed con s istent 
with the Pennsylvania Coasta l  Zone Management Program . 

Tempora ry increases in eros ion and stream sedimentation due to cons truc­
tion o f  the overhead transmis sion line wi ll  be reduced by construction prac­
tices . Road widths wi ll  be kept to the minimum required to a ccommodate the 
equipment that will use the roads ; cuts will be made only where neces s a ry to 
reduce road grades to acceptable levels , and a ccess  roads will be des igned to 
c ross  s t reams as  nearly as  pos s ible at right angles . E ros ion and sedimentation 
control p rocedures wil l  be implemented , s iltation dams will be placed on grade 
s lopes during construction , and disturbed a reas will be seeded and mulched as 
soon as  p racticable a fter construction is completed . 

The placement of  tower structures will be specifically des igned to avoid 
wetland and floodplain a reas . Towers will not be placed on s teep , highly 
erodable  slopes such as those adj acent to the C rooked C reek mainstream . GPU 
will  minimize potentially adverse environmenta l  impacts in the wetland a reas 
through the use of special  equipment for wetland terrain des igned to minimize 
impacts to vegetation and soils . The use of  this equipment will be limited to 
seasons when the ground is frozen o r  entirely dry to further minimize impact . 
Esthetic impacts to C rooked C reek will be minimized by cross ing the stream 
where it is fa i rly narrow . 

I I I . Alternatives  

Pos s ible a lternatives to  the p roposed Lake Erie  transmiss ion line inter­
connection inc lude enhancement of  conservation and use o f  decentralized energy 
sources , purchase  of additional power from U . S .  sources , and construction of  
additional generating capacity . GPU already has  implemented a Conservation 
and Load Management Plan . It appears unlikely that enhancement of this plan 
would remove the need for the f i rm purchase  from OH . "No action" by DOE would 
be equivalent to denia l  of the Pe rmit . 

GPU cons idered four alternative route s in determining the most des i rab le 
location for the interconnection between Onta rio Hydro and the Pennsylvania-
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Jersey-Ma ryland Interconnection (PJM) : ( 1 )  the p roposed Lake Erie I nterconnec­
tion , (2)  a combined overland and submarine cab le route , ( 3 )  a route through 
the New York Power P�ol  (NYPP) , and (4)  another via Michigan and Ohio . The 
comb ined overland- submarine , NYPP , and Michigan-Ohio routes are not preferable 
for GPU ' s 1985 - 1994 energy needs . The applicant ' s  preferred a lternative is  
expected to  generate environmental impacts no  greater than any of  the other 
alternatives . 

The environmental impacts expected from the enhanced conservation and 
decentral ized source a lternatives would be mainly those  due to increased 
mining , manufa cturing , and transportation required to supply the materials and 
equipment neces s a ry to implement this a lternative . These  impacts would be 
national in extent but imperceptible ( o r  nea rly s o )  at any specifi c  locality .  
This a lte rnative would not p rovide the enhancement o f  reliab i lity which would 
be a bene fit from the p roposed interconnection . 

The a lternative of  purchase  of  additional power from other u . s .  sources 
could have a wide variety of  impacts , depending upon how and where the power 
is  generated . S ince these impacts would be spread over many locations , they 
would be nea rly imperceptible in any specifi c  locality .  

Construction impacts would result from the alternative o f  construction 
and operation of  additional generating capacity . The impacts of  ope ration 
would be roughly comparable to those  associated with additional power pur­
chases , but mainly confined to a s ingle , sma l l  region in whi ch they could be 
s igni ficant . 
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