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SECTION 1

INTRODUCTION AND SUMMARY

1.1 AUTHORITY

Williams & Works is under subcontract to GTE Sylvania, Inc.,
Communication Systems Division, to collect electrical utilities data
defininy the power generation and distribution network related to the
SEAFARER PROGRAM within a specified area in Michigan's Upper Peninsula
(Subcon:ract No. CSD-C-75-1048).

Notice to proceed was issued on November 24, 1975, with
field data acquisition scheduled to be completed by December 26,
1975; a preliminary report to be submitted on December 29, 1975;
and a f nal report to be submitted on February 23, 1976.

This report is presented as one part of GTE Sylvania's overall
SITE SURVEY FINAL REPORT, MICHIGAN REGION. The data will be incor-
porated into the SEAFARER Environmental Impact Statement and utilized
as a bauis for determining the cost of mitigation measures necessary
to mininize electrical interference between the antenna system and
existing fence lines, pipelines and utilities.

§ 357 ACKNOWL EDGEMENT

The assistance and support provided by representatives of GTE
Sylvanic and its team of associates is acknowledged as being instru-
mental "n the successful completion of this report.

Each of the power companies contacted by Williams & Works was
extreme’y cooperative. Their assistance is also acknowledged.

Our two consultants also contributed by arranging local meet-
ings anc participating in the data acquisition and interpretation phase.
Both mer reside in Houghton, Michigan, and teach at Michigan Techno-
logical University. They are: Dennis 0. Wiitanen, PhD, and Mr. Walter
T. Anderson, P.E., head of the Electrical Engineering Department.
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=3 SUMMARY

The electrical study of the Upper Peninsula of Michigan was
conducted in four parts: office preparation and study, field inves-
tigation and data collection, office analysis, and preparation of
preliminary and final reports.

The SEAFARER Electrical Study Area includes Baraga, Marquette
and Dickinson Counties and portions of Houghton, Alger, Iron, Menominee
and Delta Counties encompassing approximately 6,000 square miles. Six
power companies or co-ops serve the area.

The companies are interconnected to a grid network for ex-
changing electrical energy. Some are linked through normally closed
tie switches and some are linked through normally open switches which
are cloced only in emergencies.

A1l incorporated areas with a population of 2,000 or more, plus
a buffer zone of one mile, are excluded from detailed study although
some trensmission lines have been shown in these areas for the sake of
continuity. Other areas excluded from the study are the Huron Mountain
Club anc the McCormich Experimental Forest. The map of the ELECTRICAL
STUDY AFEA - SHEET 1 delineates the limits of the Electrical Study
Area, exclusion areas, and power company service areas.

On the succeeding ELECTRICAL FACILITIES LOCATION MAPS (SECTION
3), exicting power lines are shown for each company with an appropriate
abbreviation along the Tine (i.e., UP - Upper Peninsula Power Company).
The type of Tinework utilized to delineate the power line location also
indicates the voltage and phase (see legend), while the number and type

of individual wires carried on the poles are identified by notes along
the Tines.

Generating plants are located and identified on the appropriate
maps and tabulated in the text with capacities, fuel and percent of
utilization. Major substations are also shown on the maps and tabulated
in detail in the text.




Right-of-way practices and procedures vary with each power
company. Where available, widths, descriptions and typical right-of-
way acquisition documents are included.

Construction cost experience is described where available; how-
ever, conditions vary widely and each corpany hesitates in releasing
data which can be misleading due to weather, changing construction
conditions, or actually outdated due to rapid price changes.

For each power company serving the area, interviews were sched-
uled beforehand; and a Williams & Works engineer visited the main of-
fice or field office and conducted a briefing with appropriate admin-
istrative or technical personnel. Data was reviewed and, where appro-
priate, copies requested for transfer to the home office. Each visit
lasted from four hours to a number of days. A number of companies
were visited more than once. In each case, a specific individual was
selected as the permanent contact and a list prepared with informa-
tion for contacting the individual in the future.

A1l power companies contacted were extremely helpful and pro-
vided the data requested as well as knowledgeable personnel to assist
the Williams & Works representative. Letters of appreciation have
been forwarded to each company on behalf of Williams & Works and GTE
Sylvania.

The two Targest power companies providing service in the Study
Area are Wisconsin Michigan Power Company (WM) and Upper Peninsula Power
Company (UP). Together, they generate approximately 484 Md (907) of
the electrical energy used within the Electrical Study Area. Marguette
Board of Light and Power also has a generating capacity of 57.2 M
bringing the total energy generated and used within the area to ap-
proximately 541.2 MW. The remaining three companies purchase their
electricil energy for resale primarily from WM or UP.

1-3




e SR

Wisconsin Michigan Power Company generates all Upper Peninsula
electrical energy with hydro units while Upper Peninsula Power Company
generates 92% with coal fired steam units, 2.6% with diesel 0il fired
units, and 5.47% with hydro units. Marquette Board of Light and Power,
however, generates 66.47 with coal fired steam units, 27.1% with diesel
011 fired units, and 6.5% with hydro units.

It is estimated that WM has approximately 2,264 miles and UP
has 2,276 miles of transmission and distribution lines in the Electrical
Study Area. The four other power companies within the area have 851
miles of Tines bringing the total to approximately 5,391 miles - not
including short Tines or drops less than 300 feet in length.
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SECTION 2
DESCRIPT.ON AND TABULATION OF DATA

ELECTRICAL STUDY AREA MAP - SHEET 1 delineates the service
area of the various power companies providing electrical utility
service within the area. The six major power companies within this
area are:

Upper Peninsula Power Company (UP)

Wisconsin Michigan Power Company (WM)

Marquette Board of Light and Power (MP)

Alger Delta Cooperative Electrical Association (AD)
Ontonagon County Rural Electrification Association (OR)
Crystal Falls Electrical and Water Department (CF)

There are several power companies serving customers outside
the study area or within the excluded areas that could supply elec-
trical energy for facilities within the study area. These include:

Norway Light Department
Norway, Michigan

Gladstone Board of Public Works
Gladstone, Michigan

L'Anse Board of Public Works
L'Anse, Michigan

Baraga Board of Public Works
Baraga, Michigan

Negaunee Board of Public Works
Negaunee, Michigan

The following list represents the power companies actually
visited by Williams & Works representatives, the person contacted,
and the dates of each visit. The first name listed is the desig-
nated contact.
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Date of Visit and
Williams & Works

Representative

CRYSTAL FALLS ELECTRIC AND WATER DEPARTMENT
Mr. John Ondrus, Superintendent 12-3-75
401 Superior Street Leo Schaut
Crystal Falls, Michigan 49920

906/875-6650
UPPER PENINSULA POWER COMPANY
Mr. Elio Argentati, Vice President of Operations 12-3-75

Mr. George Gilderslieeve, Manager of Operations
and Engineering

616 Sheldon Avenue

Houghton, Michigan
906/482-0220

49931

WISCONSIN MICHIGAN POWER COMPANY
Mr. Otto R. Boll, P.E., Manager of Engineering
Mr. Al Alatalo, P.E., System Planning Engineer
Mr. Norb Schemm, Supervisor of Engineering Service
807 S. Oneida ’
Appleton, Wisconsin 54911

414/734-1411

MARQUETTE BOARD OF LIGHT AND POWER

Mr. Wilbert Wiitala, Director

Mr. Ed Buska, Production Superintendent

Mr. Ted Nelson, P.E., Assistant Production
Superintendent

2200 Wright Street, N.W.

Marquette, Michigan 49855
906/228-6900

ONTONAGON COUNTY RURAL ELECTRIFICATION ASSOCIATION

Mr. William Chabot, Manager

511 J. K. Paul Street

Ontonagon, Michigan
909/884-2510

49953

ALGER DELTA COOPERATIVE ELECTRICAL ASSOCIATION
Mr. Roy F. Hawkinson, Manager
Mr. Edwin Englund, Superintendent
426 North Ninth Avenue
Gladstone, Michigan 49837
906/425-2331

2=2

Eugene Bouwkamp
and Pat Gallo
2-20-76

Eugene Bouwkamp

12-2-75

12-3-75

Pat Gallo
2-18-76

Eugene Bouwkamp

12-2-75
Eugene Bouwkamp

12-5-75
Eugene Bouwkamp

12-1-75
Leo Schaut




Date of Visit and
Williams & Works

Representative

CITY OF NORWAY LIGHT DEPARTMENT
Mr. Junior Stanchina, Superintendent 12-3-75
915 Brown Street Leo Schaut
Norway, Michigan 49870

906/563-9641
WISCONSIN PUBLIC SERVICE CORPORATION
Mr. David W. Schonke, P.E., Manager of Division

Engineering 12-2-75
700 North Adams Pat Gallo
Green Bay, Visconsin 54305

414/432-3311
CITY OF GLADSTOIE
Mr. Howard W. Keeton, City Manager 12-2-75
City Hall Leo Schaut
Gladstone, Michigan 49837

906/425-2631
WISCONSIN MICHIGAN POWER COMPANY

NORTHERN DIVISION
Mr. Edward Koerschner, Manager
Mr. M. Thoburn Gibson, Supervisor of Field 12-17-75

Engineering 12-18-75
Mr. Willard Miller, Line Superintendent 12-19-75
Mr. Robert Linssen, Supervisor of Engineering Leo Schaut

Department 2-19-76

1401 South Carpenter
Iron Mountain, Michigan 49801
906/774-3000

L "ANSE BOARD OF PUBLIC WORKS
Mr. Raymond Herrala, Manager of Public Works
L'Anse, Michigan 49946

906/524-6116

BARAGA BOARD OF PUBLIC WORKS

Mr. Joe Ross, Superintendent of Light and
Power

Baraga, Michigan 49908
906/353-6237

Eugene Bouwkamp

12-4-75
Eugene Bouwkamp
and Pat Gallo

12-4-75
Eugene Bouwkamp
and Pat Gd]]O




2.1 UPPER PENINSULA POWER COMPANY

The main office of the Upper Peninsula Power Company is located
at 616 Sheldon Avenue, Houghton, Michigan 49931. The telephone number
is (906) 482-0220. The information in this report was obtained from
Mr. Elio Argentati, Vice President of Operations and Mr. George Gilder-
sleeve, Manager of Operations and Engineering.

2.1.1  Service Area

The Upper Peninsula Power Company provides service to 95 com-
munities and adjacent areas and furnishes energy for resale to four
municipalities and three other electric utility companies in the Upper
Peninsula. A Targe portion of the SEAFARER Study Area is served by
the Upper Peninsula Power Company (refer to SHEET 1).

2.1.2 Qutside Power Sources and Interconnections

Due to the large size of the service area, nearly all com-
panies find it is economical in some cases to buy electrical energy
at wholesale rates from other companies and distribute locally. The
Upper Peninsula Power Company exchanges electrical energy with the:

City of Marquette

Wisconsin Michigan Power Company
Cliffs Electric Service Company
Edison Sault Electric Company

The Upper Peninsula Power Company also has interconnections
for purposes of wholesaling electrical energy for resale purposes
to:

City of Negaunee Board of Public Works

City of L'Anse Board of Public Works

City of Baraga Board of Public Works

Ontonagon County Rural Electrification Association
Wisconsin Michigan Power Company

Alger Delta Cooperative Electrical Association

nNo
]
P




2.1.3 Generating Plants

Within the study area, the Upper Peninsula Power Company
generates 388,825 KW of energy at plants at the following locations:

Y
2/

(CES Co)
(UPG Co)

Owned by Cliffs Electric Service Co.

Upper Peninsula Generating Co. (Owned jointly by UPP
GES Co)

Capacity Utiliza-
Name Location KW Fuel _ tion
In the Area
J. H. Warden Station L'Anse 15,625 Coal 8814
Prickett Hydro Station Baraga Co. 2,200 Water  75°
Ishpeming Station Ishpeming 7,500 Coal 92
1/ Ishpeming Station (CES Co) Ishpeming 10,000 Diecel 80
~ Hoist Hydro Station (CES Co) Dear River
Storage 4,400 Water 75
McClure Hydro Station
(CES Co) Marquette Twp. 8,000 Water 75
Cataract Hydro Station
(CES Co) Forsyth Twp. 2,000 Water 75
Carp Hydro Station (CES Co) Marquette 4,400 Water 75
2/ Presque Isle Station (UPG Co) Marquette 334,700  Coal 89
TOTAL: 388,825
f OQutside the Area
Escanaba Station Escanaba 25,300 Coal 87
AuTrain Hydro Station
(CES Co) AuTrain 896 Water 75
Portage Station Adams Twp. 55,000 Fuel
0i1 80
Dodgeville Station Dodgeville 9,080 Fuel
011 80
Victoria Station Victoria Dam 12,000 Water 75
TOTAL: 102,276

Co and




2.1.4 Transmission and LDistribution System

The Upper Peninsula Power Company has a widespread system
utilizing 138 KV, 69 KV and 33 KV transmission voltages. ONE-LINE
DIAGRAMS of these systems are included on the 138 KV System, 69 KV
System-Eastern Division, 69 KV System-Western Division, and 33 KV
System-Marquette County.

Data on major substations is included in TABLE 1. The general
location of generating plants, substations, and transmission lines
are shown on the ELECTRICAL FACILITIES LOCATION MAPS in SECTION 3.
Detailed location by section, township and range, actual Tocation of
the right-of-way, pole or tower number, etc., are shown on separate
maps prepared by the power company and keyed to each ELECTRICAL FACI-
LITIES LOCATION MAP. These maps are too numerous to include as a
part of this report, but prints have been supplied to GTE Sylvania
where they are filed.

2.1.5 Projected Time-Phased Growth - Proposed Construction of New
Facilities

The Upper Peninsula Power Company has seven new 138 KV lines
under construction. They are also proposing to rebuild an existing
69 KV 1line from Houghton to M-38 to provide 138 KV service. The Upper
Peninsula Power Company is also planning to construct a White Pine
Tine and substation to serve the above line. Those lines which are
under construction are shown on the ELECTRICAL FACILITIES LOCATIQON
MAPS.

The Upper Peninsula Power Company is also planning to build an
80 MW plant by 1980 in the Houghton-Hancock area. The type of fuel to
be used has not been determined as yet. The Cliffs Electrical Service
Company is also studying various sites for a 500 MW coal-fired plant.
Three 80 MW coal-fired units are under construction at UPG Co for com-
pletion in 1978.

construction is not readily available; however, financial data as of

Data regarding the capital posture to support additional plant ?
1974 is included in SECTION 4.1.1.

——
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System Right-of-Way, Easements, Land Use/Co-Use Arrangements

Transmission lines are generally located on easements of ap-

proximately 100 to 110 feet

Peninsula Power Company owned rights-of-ways.

tion lines are on public rights-of-ways.

ODLa

separate easements are

are on a

distribution lines

in width. Approximately 10% are on Upper
Nearly all distribu-
When this is not possible,
nea Tr

om individual property owners. Some

co-use right-of-way arrangement with

local telephone companies and cable TV company. A sample of a typical
easement form is included in SECTION 4.2.1.

2.1.7 Construction Cost
The Upper Peninsul

mates for transmission line

)
I v ne
~ 1\ :

oY KV i1ne
33 KV 11ne

line

5 Tk
7.2 KV

The Upper Peninsula
cost of changing 10 KVA sir
transformers is about $300

tion line to insulate the

at about $1,000/mile of line

2.1.8 Grounding Practices

Transmission line
static wire tied to ground
spiral wrapped with copper
nasses to give reasonable m
wires are often carried on
ground at each pole.

iIns i]

required for the line volta

’ower Company cucyent construction esti-

s including easement are as follows:

‘ower Lompany ofticials estimate that the
gle bushing transformers to two bushing
1 + b - nt o 49 ¥ s e A4
us the cost of modifying the distribu-
sutral conductor. This cost is estimated
e.
and insuiator Uata
it o ) 1 11v ¢} Vi /
uCLures usuaily nave a [ O=1TNCI eel
Jh 00 11ec hay +he | ++ cprta
R )04 poieésS nave the butt section

wire with additional ground rods or

Inimum resistance to ground. Neutral
low voltage spool insulators and tied
tors used on the lines are of the a

higher.

one voltage clas




" " o Iy W by
i A gl by 5

2.1.9 Power Interruptions/Downtime

The Uppcr Peninsula Power Company officials state that trans-
mission outages due to icing occur very seldom. Transmission line out-
age due to lightning occurs approximately twice a year per 100 miles
of line. Transmission line outages due to miscellaneous causes occur
approximately once a year per 100 miles of line. The length of the out-
age depends on the location and cause, varying from one to three hours.

2.1.10 Rates and Charges

Detailed rates and charges for energy are included in SECTION 4.

2.1.11 Miles of Power Lines Within the Study Area

The Upper Peninsula Power Company has the following number
of miles of transmission and distribution lines in the Electrical
Study Area.

138 KV - 183 miles

69 KV - 267 miles
33 KV - 70 miles
7.2/12.5 KV - 1,720 miles
Underground - 36 miles

TOTAL 2,276 miles
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2.2 WISCONSIN MICHIGAN POWER COMPANY

The individuals contacted during the data gathering phase of
the study (two separate visits) were Al Alatalo, System Planning Engi-
neer, and Norb Schemm, Supervisor of Engineering Services for Wiscon-
sin Michigan Power Company. Their address is 807 South Oneida:
Appleton, Wisconsin 54911. The telephone number is (414) 734-1411.
The person to contact in the future is Otto R.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>