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PREFACE

This draft environmental impact statement (EIS) will describe the environ-
mental impacts of transmission plans of the Department of Energy (DOE)

for the proposed Dickey-Lincoln School Lakes Project. Electric power
produced by the project is to be integrated into the New England electric
system if the project is constructed.

The preparation of this draft EIS originated in the Department of the
Interior and was transferred to the newly created Department of Energy
on October 1, 1977.

A draft EIS for the project, including the dams, powerhouses, reservoirs,
dikes, etc., has been completed by the U.S. Army Corps of Engineers and
filed with the Council on Environmental Quality. The Corps" draft
statement and this EIS will be combined into a single, joint final EIS

for the project and the associated transmission facilities. The final

EIS is to be filed with EPA in August 1978. The Corps®" draft EIS is
supported by 10 appendices. Copies of the Corps®™ draft and its appendices
have been distributed throughout the six New England states and may be
read at designated repositories.

Copies of this draft EIS on transmission facilities associated with the
project, together with its 10 appendices, have been placed in the same
repositories as well as iIn repositories in several other communities
where the impacts are of interest. These places include:

REPOSITORIES

Connecticut
Hartford State Library
Storrs University of Connecticut
Maine
Allagash Town Hall
Ashland Town Council
Auburn Androscoggin Regional Planning Commission
Augusta Natural Resources Council
Augusta State House Law and Legislative Library
Bangor Department of Energy - Federal Office Building
Bangor Penobscot Valley Regional Planning Comm.
Bangor Public Library
Biddeford McArthur Public Library
Brunswick Bowdoin College - Longfellow Library
Caribou Northern Maine Regional Planning Commission
Castine Maine Maritime Academy - Nutting Memorial Library
Farmington University of Maine
Fort Kent Chamber of Commerce
Fort Kent University of Maine
Jackman Town Hall

XXV



Lewiston
Machias
Madawaska
Orono
Portland
Portland
Portland
Portland
Portland

Presque Isle
Springvale
St. Francis
Unity
Waterville
Waterville
Winslow

Massachusetts

Amherst
Boston
Boston
Boston
Cambridge
Cambridge
Cambridge
Chestnut Hill
Lowell
Waltham
Waltham
Worcester

New Hampshire

Concord
Durham
Franconia
Groveton
Hanover
Hudson
Manchester

Rhode Island

Bates College

University of Maine -Merrill Library

First Selectman

University of Maine - Raymond H. Fogle Library

Portland Public Library

University of Maine - Documents Department

University of Maine - Law Library

University of Maine - Acquistions Librarian

University of Maine - Center of Research -
Advanced Study

University of Maine

Nasson College - Anderson Learning Center Library

First Selectman

Unity College

Colby College - Miller Library

Public Library

North Kennebec Regional Planning Commission

University of Massachusetts

Boston Public Library

Department of Energy

State Library - Fingold Library

Harvard Graduate School of Design - Gund Hall
Harvard - Widener Library

Massachusetts Institute of Technology

Boston College, Babst Library

University of Lowell - Alumni Memorial Library
Brandeis University - Goldfarb Library

U.S. Army Corps of Engineers

Worcester Polytechnical Institute - Gordon Library

State Library

University of New Hampshire - Ezekiel W. Dimond Library

North Country Council

Public Library

Dartmouth College - Baker Library
Hills Memorial Library

City Library

Kingston University of Rhode Island
Providence Brown University
Providence State Library

Vermont
Burlington University of Vermont - Guy W. Bailey Memorial Library
Essex Junction Chittenden County Regional Planning Commission
Montpelier Central Vermont Regional Planning Commission

XXV I



Montpelier State Library

Montpelier Vermont Free Library

South Royalton Vermont Law School

St. Johnsbury Northeast Vermont Development Association
St. Johnsbury St. Johnsbury Athenaem

Individual appendices for this environmental impact statement are available
in limited quantities on a need-to-know basis. They may be obtained by
written request to:

Larry Wilkerson

Assistant Project Manager
Department of Energy

Federal Office Building, Room 209
Bangor, Maine 04401
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Section 1

Description of the Proposal



1.0 DESCRIPTION OF THE PROPOSAL
1.01 Introduction
1.01.1 Authority

The Flood Control Act of 1944 assigned the authority and responsibility
for marketing and transmission of electric power generated at Federal
hydroelectric projects to the Department of the Interior (DOl). This
authority was transferred to the Department of Energy (DOE) by the
legislation which established the new department. It became effective
October 1, 1977. Power generated at the Dickey-Lincoln School Lakes
Project would be marketed under the basic power marketing guidelines set
forth in section 5 of the Flood Control Act of 1944 (16 U.S.C. 1970 ed.
sec. 825s). It provides that:

"Electric power and energy generated at reservoir projects under

the control of the Department of the Army and in the opinion of the
Secretary of the Army not required in the operation of such projects
shall be delivered to the Secretary of the Interior, who shall
transmit and dispose of such power and energy in such manner as to
encourage the most widespread use thereof at the lowest possible
rates to consumers consistent with sound business principles, the
rate schedules to become effective upon confirmation and approval

by the Federal Power Commission. Rate schedules shall be drawn
having regard to the recovery (upon the basis of the application of
such rate schedules to the capacity of the electric facilities of
the projects) of the cost of producing and transmitting such electric
energy, including the amortization of the capital investment allocated
to power over a reasonable period of years. Preference in the sale
of such power and energy shall be given to public bodies and cooper-
atives. The Secretary of the Interior is authorized, from funds to
be appropriated by the Congress, to construct or acquire, by purchase
or other agreement, only such transmission lines and related facil-
ities as may be necessary in order to make the power and energy
generated at said projects available in wholesale quantities for

sale on fair and reasonable terms and conditions to facilities

owned by the Federal Government, public bodies, cooperatives, and
privately owned companies. All moneys received from such sales

shall be deposited in the Treasury of the United States as miscella-
neous receipts.” (Qec. 22, 1944, Ch. 665 5, 58, Stat. 890.)

The Congress authorized the Dickey-Lincoln School Lakes Project in the
1965 Flood Control Act, Public Law 89-298. President Lyndon B. Johnson
signed the Act into law. It became effective October 27, 1965, and the
DOl assumed responsibilities for planning for the marketing and trans-
mission of power from the project.

Congress did not appropriate funds for the project in 1967, and very
little planning was done for several years. Activity was limited to
periodically updating the project benefits and costs based on cost index
changes. Congress provided new funds for preconstruction planning after
the "oil crisis" of 1973-74. Detailed studies have since been conducted.
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Revised costs, benefits, and project design related to power are covered
in Design Memorandum No. 3, "‘Hydropower Capacity and Project Economics,"
prepared by the New England Division, Corps of Engineers. Costs and
benefits were further updated to reflect price levels as of March 1977.
(Draft EIS, Dickey-Lincoln School Lakes, Corps of Engineers, August 1977.)

1.01.2 Background

When the Dickey-Lincoln School Lakes Project was first proposed it was
linked closely with a large tidal project on Passamaquoddy Bay. Tides
on the bay, a 30-mile long inlet on the U.S_-Canadian border between
Maine and New Brunswick, have an average range of 18.1 feet. Engineers
began to look into the feasibility of harnessing these tides to generate
electricity about 1919. Later, they included hydroelectric projects on
the St. John River in their overall plans. The river flows through both
countries and empties into the Atlantic Ocean, north of the bay.

Among the dam sites studied on the river were the Dickey Dam and the
Lincoln School Dam sites. They were considered as one project since
Lincoln School Dam was to be built to reregulate flows released upstream
by Dickey Dam, the larger of the two structures.

In the years that followed, a lot of planning and even some construction
work was done on the tidal project. But in 1961, after a three year
study, the International Joint Commission concluded that the tidal and
St. John River projects were not economically feasible.

President John F. Kennedy asked that these findings be reviewed iIn the
light of new engineering techniques and a different use concept for the
power. A study committee completed an evaluation in August 1964, and in
a report submitted to the Secretary of Interior, recommended early
construction of the tidal project and dams on the Upper St. John River.

The Secretary noted that of several dams proposed for the river the
Dickey-Lincoln School Lakes Project was preferable. Subsequent to 1964,
a review was made to update the power benefits. The power rates had
decreased due to larger, more economical developments by the power
industries since the earlier analyses.

In a report dated July 9, 1965, which the Secretary of the Interior
submitted to President Lyndon Johnson, the benefits-to-cost ratio for

the Passamaquoddy tidal project was shown to be below unity (.86 to 1).
The ratio for the Dickey-Lincoln School Lakes Project was 1.81 to 1. As
a result, the Congress authorized the Dickey-Lincoln School Lakes Project
under the Flood Control Act, Public Law 89-298, dated October 27, 1965.
It did not authorize the tidal project.

1.01.3 Description of the Dickey-Lincoln School Lakes Project
The main purpose of the Dickey-Lincoln School Lakes Project is to generate
electricity to meet future needs of New England consumers. The project

would be financed by the Federal Government. It is located in northern
Aroostook County iIn the St. John River Valley near the Canadian border.
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The St. John River Basin has an area of 21,600 square miles, 7,400
square miles of which are in Maine. The balance of the basin lies in
Quebec and New Brunswick, Canada. Downstream from the project site,
beyond the confluence of the St. John and St. Francis rivers, the St.
John River becomes the International Boundary. The main stream enters
Canada near Grand Falls, New Brunswick, and flows through that Province
to the sea. Seasonal flows of the river vary widely. Melt from winter
snows cause large flows in April, May, and June. Minimum flows occur iIn
July, August, and September and in January and February.

The annual spring runoff of the river would be captured in a large
reservoir behind a dam located near the village of Dickey. The power
plant at Dickey would be capable of generating about 1183 million Kkilowatt-
hours (1183 GW) of electricity annually (excluding pumped storage).
Dickey Dam would be operated principally as a peaking plant. A peaking
power plant is designed to operate for short periods of time, at high
capacity, to meet critical daily peak demands. The power would be melded
into the load resource curves of the New England Power Pool System for
maximum benefits. Dickey Dam would release large surges of water through
the turbines for relatively short periods of time. Lincoln School Dam
would impound the releases from Dickey Dam, smoothing out the fluctuations
of flows caused by the peaking operations at Dickey, and thus reregulate
the river downstream. Lincoln School also would generate electricity.

It could supply about 262 GWH annually.

Water releases from the Lincoln School Reservoir would increase generation
capability at three dams in New Brunswick--at Grand Falls, Beechwood,

and Mactaquac. Negotiations with Canada would result in benefits that
would accrue to the project from the additional energy generated at the
Canadian projects as a result of coordinated operation. It has been
estimated that 175 GWH of the additional energy generated downstream

would be available to the U.S. on an average annual basis. It would be
marketed with the energy generated at the Dickey-Lincoln School sites.

The Dickey-Lincoln School Lakes Project would also reduce the threat of
floods to the St. John River valley during the spring snowmelt. In
recent years, floods along the river have caused extensive damage to
Maine and New Brunswick communities.

The natural environment and the social and economic character of the
immediate area around the project would be impacted. These iImpacts are
discussed in the separate EIS written for the project by the New England
Division of the Corps of Engineers.

The site of Dickey Dam on the St. John River is just above its confluence
with the Allagash River, some 28 miles from Fort® Kent, Maine. As
authorized, the structure would iImpound a reservoir with a storage
capacity of 7.7 million acre-feet for power, flood control, and recreation.

Dickey Dam would be an earthfill dam 10,200 feet long rising 335 feet
above streambed. The reservoir water area would extend upstream into
the Province of Quebec and total 134.4 square miles (86,000 acres) at a
maximum pool elevation of 910 feet, above mean sea level.

1-3



The power facilities at Dickey would include four generating units rated
at 190 megawatts (W) each. One of these would be a reversible unit,
that is, its turbine could be reversed and used to pump water from the
lower reservoir behind Lincoln School Dam into the upper reservoir
behind Dickey Dam during off-peak periods. This water would then be
released later to help supply needs during periods of peak demand. The
power facilities would be constructed so that two more reversible units
of 190 MW each could be installed later. The installation of these
additional units would depend on future power demands, Congressional
authorization, and an adequate supply of off-peak energy for pumping.

Lincoln School Dam would be located on the St. John River 11 miles down-
stream from Dickey. It is to be an earthfill structure impounding a
usable storage capacity of 32,450 acre-feet. The tailwater of Lincoln
School Dam will extend upstream to Dickey Dam and 2 miles up the Allagash
River. At the authorized level of generation at Dickey, the maximum

pool elevation at Lincoln School would be 612 feet and the pool area
2,240 acres.

Lincoln School Dam would be 2,100 feet long. Its power facilities would
consist of two units with a capacity of 30 MW each and one unit with a
capacity of 10 MWW. These generators would be operated to produce both
peak and intermediate load factor power.

Planning studies for the project have addressed two levels of development.
The project is authorized to have an installed capacity of 760 MW at
Dickey and 70 MW at Lincoln School for a total nameplate capacity of 830
M.

Hydroelectric units, such as those planned for this project, usually

have an overload capability. Thus the overload ratings for the generators
would be about 874 MW at Dickey and 80 MW at Lincoln School for a total

of 954 MW of peaking capability.

Ultimate development of the project would call for installation of an
additional 380 MW of pumped-storage capacity at Dickey Dam. The addi-
tional 380 MW of pumped-storage capability could be added when justified
by power demands and the availability of sufficient low cost pumping
energy. The planners now expect that these two units would be added
between 1995 and the year 2000.

This ultimate development would increase the nameplate rating at Dickey
to 1,140 MW and the project total to 1,210 MWW. The overload rating for
Dickey would be 1,311 MW for a total project peaking capability of 1,391
Mv. Development of the project to the ultimate level would increase the
peaking capability of the project.

1.01.4 Repayment of Transmission Costs
A DOI/DOE analysis has determined that revenues from the sale of power

produced by the Dickey-Lincoln School Lakes Project will be sufficient
to repay all costs allocated to the production and distribution of the
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power. This included interest on and the amortization of capitol costs
for the project and the associated transmission facilities. The marketing
arrangements would be consistent with section 5 of the Flood Control Act
of 1944. Details of the analysis may be found in the Corps of Engineers®
EIS.

Annual project costs for economic analysis are based on an interest rate
of 3 1/4 percent, and a power repayment period of 50 years in accordance
with existing Federal requirements. However, the Corps of Engineers has
made additional analyses at an interest rate 63/8 percent which demon-
strate that the project still has economic feasibility under these
higher rates. These analyses are discussed in the Corps" EIS.

The studies have assumed that the earliest the Dickey-Lincoln School
Lakes project could be completed is 1986. The power repayment period is
set at 50 years. However, the project, like others of its type, is
expected to continue to operate and generate power for 100 years or even
longer.

1.02 Study Methodology

A phased approach was used to identify elements of the proposed action.
This approach was designed to systematically narrow the focus of investi-
gations and identify a solution which was adequate from an engineering
standpoint and one which would have the least environmental impact.
Figure 1.02-1 illustrates the three study phases which preceded the
preparation of this EIS.

1.02.1 Phase 1 - System Planning Studies

Phase 1 officially began in 1975. It drew heavily on earlier work.

This work included a 1974 preliminary system planning study. The study
was prepared by the Dickey-Lincoln School Study Working Group of the New
England Planning Committee, the planning organization of the New England
Power Pool (NEPOOL). The working group consisted of members of the
permanent staff of the Committee and the Committee®s utility members.
The 1974 report examined transmission requirements and the feasibility
of the Dickey-Lincoln School Lakes Project at the level authorized
then--830 MW without pumped storage facilities. The report concluded
the project output as then conceived could be effectively coordinated
with and integrated into the New England system by the mid-1980°s.

In 1976, electrical engineers of the DOI, working closely with the New
England utilities, completed a new technical study on how to integrate

the power from the project while maintaining the stability and reliability
of the system. The work of these engineers constituted a traditional
system planning study. It identified five alternative plans of service,
(Plans A-E) each with its own set of transmission lines and substation
facilities. Each plan would adequately integrate the output of the
project into the power pool (see figures 8.03-4 thru 8.03-8, Section 8).



The results and recommendations of these studies, based on load flow,
stability, and cost analyses, are presented in the report, 'Transmission
System Planning Study,”™ dated February, 1977 (Appendix A). This study
assumed that NEPEX would control the project and dispatch the power, for
maximum benefits in meeting the loads of the New England region.

When the studies were resumed in 1976 it was assumed that the Dickey-
Lincoln School Lakes project would be completed by 1986. The study was
based on projected loads, generation, and transmission facilities that
were expected to exist on that date. Load projections have since been
adjusted downward. The load estimate used in the system study is now
more representative of the load level expected to exist in the 1990-91
period.

Based only on engineering and economic considerations, the study recom-
mended the fifth alternative plan of service, Plan E. The study recognized
that the final selection of a "best" plan of service must also consider
environmental and field reconnaisance studies.

It is Important to note that the electrical plans of service do not
commit the sale of power to specific locations. For example, a review
of the three western plans presented below might imply that the total
power output would be sold in the States of New Hampshire and Vermont.
This is not the case. Rather, these plans represent entry points to the
then existing backbone New England power grid system which, in tumn,
provides delivery capability to areas throughout New England. The plans
are designed to be part of--and satisfy the requirements of--the integrated
New England transmission system. Facilities in each plan satisfy a
number of transmission requirements including integration requirements,
system load carrying capabilities, shifts of generation between plants,
steady state and transient stability, and reliability of the New England
power system.

Plan E is described in section 1.03.1. The four system alternatives are
discussed in section 8 of this statement.

Plan E calls for the construction of two 345-kV alternating current
(a.c.) circuits from the project site to Moore Substation over the same
general route through western Maine as that of Plans C and D. Plan E
differs from Plan D in that two 345-kV circuits would be suspended from
a single row of double circuit, lattice steel towers. Plan D"s circuits
would be supported by parallel wood pole lines. Plan C calls for a
direct current + 400-kV transmission line. Plans A and B follow an
eastern route through Maine.

System Planning Study Assumptions

In developing alternate transmission plans for the Dickey-Lincoln School
Lakes Project, system analysts made certain assumptions. For one, they
assumed that two nuclear generating plants would be built at Sears

Island, Maine, and that a third nuclear plant would be built in Vermont.
It was also assumed that these plants would begin producing power prior
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to the completion of the Dickey-Lincoln School Lakes Project. But it
was also recognized that some of the transmission associated with the
nuclear units would be needed ahead of schedule to integrate Dickey-
Lincoln School power into New England®s main grid if the project was
energized before the nuclear units. Plans for the three nuclear plants
have since been changed. It is now assumed for the purposes of this
report that the completion of all three plants will be deferred beyond
the energization date of the Dickey-Lincoln School Lakes Project.

The system planning engineers have concluded that this change will not
affect the western plans (C, D, and E) as much as it affects the eastern
plans (A and B). For the western plans at the authorized level, only
one additional line--the line from Granite to Essex substations—-

will be required.

Without the nuclear plants, the eastern Plans A and B would require two
additional lines--the line from Winslow to Maxcy"s and on to Maine
Yankee and the line from Granite to Essex--at the authorized level.

Thus, without the three nuclear plants, the incremental additions are
substantially greater for Plans A and B, than they are for Plans C, D, and E.
This results in even greater iImpacts and costs for the eastern plans and
further strengthens the justification for proposing a western alternative.

The transmission system planning studies found that Plan E is the lowest
cost alternative that will meet technical requirements. It has a somewhat
lower annual cost than its nearest rival, Plan D. Plans E and D are
similar electrically. However, the right-of-way width for Plan E is
substantially less because it calls for a double circuit line on a

single set of steel towers rather than two single circuit wood pole

lines constructed side by side.

Additional studies may be required if Dickey-Lincoln School is approved
for construction, and if any major changes or developments occur which
affect the basic assumptions of the transmission system planning study.

Information on the estimated costs for the five alternative plans is
shown in detail in the Transmission System Planning Study (appendix A).
DOI/DOE representatives consulted with NEPLAN member organizations to
develop unit costs for the estimates. The costs reflect the experience
of the DOI/DOE in developing transmission facilities and the experience
of NEPOOL organizations in designing and constructing transmission
facilities in New England.

As stated previously, the engineering studies for this effort have been
performed cooperatively with NEPLAN. These studies resulted in '"plan of
service" alternatives which NEPLAN and the DOE agree are adequate.
However, discussions with utilities in the region have not determined
what organization would construct the facilities required to integrate
the generation into the New England Power Pool System under Plan E.
However, the Flood Control Act of 1944, which sets forth the general
guidelines for marketing power from Federal projects, does state one

1-7



criteria, that is that the Secretary shall "transmit and dispose of such
power and energy in such manner as to encourage the most widespread use
thereof at the lowest possible rates to consumers consistent with sound
business principles. . "

Tables 3 and 4 in the "Transmission Planning Summary' report (appendix
C) compares the total investment costs and annual costs for the trans-
mission facilities of all five alternative plans studied. Information
there also allows a comparison of the annual costs for the transmission
facilities under three assumptions of ownership: all Federal construction;
combined Federal/non-Federal; and all non-Federal. The fact that the
annual costs are substantially higher under the "all non-Federal™
assumption is largely due to the difference in cost of money for the two
types of construction, and the fact that approximately 27 percent of the
non-Federal annual costs would be paid in taxes which would not be
levied against a Federal facility.

1.02.2 Phase Il1-Corridor Assessment and Plan of Service Proposal

The purpose of phase Il was to (1) identify a transmission corridor

study area, (2) inventory, analyze, and map physical, biological, and
social data, () identify alternative corridors, (4) rank the identified
corridors and electrical plans based on their relative environmental
impact, and (6) use this information along with the engineering, economic
and location and reconnaissance information to evaluate and rank alterna-
tive system plans.

Corridor Assessment

The first environmental study undertaken for the DOI/DOE was an environ-
mental data reconnaissance report prepared by Comitta Frederick Associates
(CFA) of West Chester, Pa., in March, 1976. The purpose of this study

was to identify what type of environmental data was available in Maine,

New Hampshire, and Vermont. Given the availability of the information

from the CFA effort, an environmental consultant, VIN Consolidated Inc.,

of Cambridge, Mass., was hired by the DOl to conduct the "Alternative

Power Transmission Corridors study' (@ppendix B). DOI/DOE personnel
managed this corridor study and furnished input on transmission engineering.

Study area boundaries were drawn to include all areas that could be
considered as locations for any of the system facilities required for
all of the five alternative system plans. Figure 8.03-1 in section 8
shows the study area. Its outline follows jurisdictional boundaries,
including the International Boundary between the United States and
Canada as well as county and town boundaries. The area encompasses
32,000 square miles iIn the northern parts of Maine, New Hampshire, and
Vermont. VTN focused on environmental concerns and resources most
threatened by the construction, maintenance, and operation of transmission
facilities. A series of public meetings were held throughout the region
to receive input on the priorities to be responded to when identifying
corridors.
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The contractor identified corridors (defined as linear areas 1 to 10
miles wide) of least impact for each plan of service identified in phase
I. The corridors for each plan were ranked to identify the best loca-
tion for the facilities for that plan. Corridors identified through the
study are shown on figure 8.03-3, in section 8.

Corridors were ranked environmentally using two methods. A numeric
system was developed first and then a qualitative method was used to
double check the results of the numeric system. These two ranking
methods in combination were used to identify the plan of service with
the least impact.

Plan of Service Proposal

The five plans of service were then evaluated with respect to their
environmental, electrical, and site engineering qualities.

Plan E was judged to be the best plan from both an engineering and
environmental perspective. It became the proposed plan of service. A
report titled "Transmission Planning Summary' (@ppendix C) published i
November 1976 summarizes the status of our efforts to that point iIn
time, the selection of Plan E as the proposed plan, and the logic or
reasons for its selection.

n

The corridors for Plan E, indicated as the areas containing least impact
potential, were carried forth into phase 11l for more detailed study.

1.02.3 Phase I11-Route Ildentification and Evaluation
Phase 111 of the study was conducted by DOl location engineers and
several New England area environmental consultants. Its purpose was to

study in more detail the location and impact of alternative routes
within the least iImpact corridors identified during phase II.

1.02.3.1 Route Ildentification Studies

Experienced engineers from DOI/DOE, headquartered in Bangor, Maine,
performed the reconnaissance and location studies. Their findings are
presented in a report "Transmission Reconnaissance Study,' published
July, 1977 (appendix D).

The reconnaissance effort reviewed the corridors recommended for system
Plan E, and located alternative transmission line routes., (one-half
mile wide) and substation and microwave sites.

1.02.3.2 Route Impact Studies

The DOI/DOCE hired several consultants to study environmental iImpacts
associated with the transmission line routes, substation, and microwave
facilities as located by their engineers. These studies are described
here briefly. Information resulting from the studies appear In subsequent
sections of this EIS and the reports from each study are enclosed as
appendices.
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Geotechnical Impact Study

This study evaluated geotechnical conditions along alternative transmission
routes and at substations and microwave sites. All proposed locations

were analyzed for impact problems. The geotechnical studies were made
under contract by Edward C. Jordan Company, Inc., of Portland, Maine.

The firm"s report, "‘Geotechnical Impact Study' published January 1978,

is appendix F.

Geotechnical data was obtained from existing reports, maps, and color
photographs (at a scale of 1" = 2,000"). Geotechnical conditions were
often interpreted by means of indicators, such as slope, vegetation, and
soil conditions. A limited amount of field work verified data.

The geotechnical data was described and analyzed in terms of impacts

from construction, operation, and maintenance of the proposed facilities.
Among other things, the study considered slope, soil stability, erosion,
sedimentation, and potential disruptions to mining operations. Alternative
routes were evaluated comparatively, ranked, and discussed by geotechnical
related impacts.

Ecological Impact Study

This assessment included, but was not limited to, the study of wildlife,
vegetation, and water resources in the area directly affected by alterna-
tive transmission routes, substations, and microwave facilities. The
firm, Center for Natural Areas, of South Gardiner, Maine, which conducted
the study, published its findings in a report, "Ecological Resources
Impact Study," dated January 1978. This report is appendix E of this
statement.

The wildlife assessment addressed habitat modification and change,
species iImpacts, seasonal impacts, impacts resulting from increased
access, and threatened species.

The vegetation impacts studied included permanent and temporary vegetation
change, alterations to species composition, structure, form, density,
indirect and direct impacts on aquatic flora, and impacts on threatened

or endangered botanical species. The water portion of the study assessed
the types, number, and extent of the water bodies impacted, drainage
patterns impacted, and downstream effects on aquatic habitats.

The alternative routes were evaluated comparatively, ranked, and discussed
by ecological impacts.

Socioeconomic Impact Study

The socioeconomic study described existing social and economic conditions
and projected impacts. The study contractor, Edward C. Jordan Company,
Inc., of Portland, Maine, has published its findings in a report, "'Socio-
economic Impact Study', dated January, 1978. This report is appendix H
of this statement.

1-10



Those impacts resulting from the construction, maintenance, and operation
of alternative transmission line, substations, and microwave facilities,
are assessed. The socioeconomic conditions associated with the construc-
tion and maintenance of Dickey and Lincoln School dams and related
project facilities are covered in the Army Corps of Engineers draft EIS.
The projected changes in existing or future conditions resulting from

the project were expressed as impacts.

The socioeconomic study focused on such things as population changes,
population distribution, increased demand for housing, effects on social
organizations, impacts on commercial forestry, increased access, increased
demand for recreation, increased direct employment, increased business

and industrial income, increased secondary employment, increased public
expenditures, changes in tax receipts, changes in property values, and
changes in supply of goods and services. The alternative routes are
evaluated comparatively, ranked, and discussed by socioeconomic impacts.

Land Use Impact Study

The land use study covered existing and planned land use. It considered
those impacts resulting from construction, maintenance, or operation of
transmission lines, substations, and microwave facilities. The study
contractor, Edward C. Jordan Company, Inc., of Portland, Maine, published
a report, '"Land Use Impact Study,'" dated February 1978. It is appendix
G of this statement.

The consultant inventoried and mapped existing, proposed, or planned
land uses on or near alternative transmission routes and sites. Land
use data was obtained from colored aerial photographs, existing reports
and documents, aerial reconnaissance, official land use plans, and,
interviews with public agencies and officials, land managers for large
private holdings, and land development corporations.

The study considered land ownership and land use both public and private.
The long-term productivity of land and related impacts are described
geographically. The alternative routes were evaluated comparatively,
ranked and discussed by land use related impacts.

Visual and Recreational Impact Study

Recreational and visual resources were combined in one study. It was
made jointly by the DOI/DOE Team and Comitta Frederick Associates of
West Chester, Pa. The study report, "Visual-Recreational Resources
Impact Study,'" dated February 1978, appears as appendix 1.

The consultant inventoried and mapped existing, proposed, or planned
recreational resources on or near alternative transmission routes and
sites. Recreational data was obtained from color aerial photographs,

maps, and existing publications. It was supplemented by both aerial and
ground reconnaissance. For the visual assessment, visually sensitive
landscape phenomena were studied jointly by the consultant and the team.
Visual data were extracted from USGS quadrangles, color aerial photographs,
and existing documents and maps.
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The study enumerated and evaluated impacts on both existing and potential
recreational and visual resources and also suggested ways to mitigate
those impacts. Impacts on recreational features which reflect more than
75 categories of active and passive recreational activities were assessed.
The visual assessment addressed such factors as visual landscape quality,
visual site attractiveness, viewer types, and visually sensitive urban
land uses. Alternative routes were evaluated comparatively, ranked, and
discussed by recreational and visual impacts.

History and Archaeological Impact Study

The study of historical and archaeological resources used procedures
similar to those of a reconnaissance-level cultural resource study. The
study contractor was the Public Archaeological Facility, Department of
Anthropology, State University of New York, Binghamton, N.Y. The contrac-
tor"s report titled "Historical-Archaeological Impact Study,”™ dated
February 1978, is appendix J of this statement.

The study was intermediate in that if the project is approved for construction,
a more intensive survey will be conducted at a later time after the

exact location of the proposed right-of-way, access roads, and structures

are known.

The study contractor assessed potential impacts for the alternative
transmission routes and for substations and microwave sites. The approach
identified known cultural resources on the rights-of-way sites or near

the proposed facilities and analyzed through a predictive analysis the
probability of encountering cultural resources iIn unsurveyed areas.
Sources of information included the National Park Service, State historic
preservation officers, museums, academic institutions, historical societies,
knowledgeable individuals, and national and state registers. Other
information came from field investigations, published sources on local
history, prehistory, anthropology, ethnohistory, and ecology. The
predictive analysis considered the relationships between human behavior
and natural resources such as vegetation, slope, elevation, and proximity
to water. Alternative routes were evaluated comparatively, ranked, and
discussed by cultural impacts.

1.02.3.3 Route Evaluation

Upon completion of reconnaissance and environmental impact studies an
interdisciplinary evaluation session was held with the study contractors.
In this session, alternative routes were compared with respect to their
impact. Rankings of the alternative routes for each impact assessment
topic are included in section 8. The proposed route constitutes the
route considered to have least overall environmental impact. In many
sections, the proposed route was unanimously ranked as having least
impact. In some instances, the professional interests of participants
did not lead to unanimity of preference. In these cases, compromises
were discussed and a proposed location determined that was acceptable to
all present.
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1.03 Description of Proposed Facilities

The following facilities would be required for the proposed plan, which
has been referred to as Plan E. The facilities fall into three general
categories: transmission lines, substation facilities, and communication
facilities. A facilities location map, Ffigure 1, enclosed at the back
of this EIS shows the location of these facilities.

1.03.1 Proposed Transmission Lines

At the authorized level of development, the proposed transmission lines
would include:

1. Two 345-kV (a.c.) circuits from the project site to Moore Substation
northwest of Littleton, N.H., over a route through western Maine and
northern New Hampshire. The two circuits would be suspended from a
single row of double circuit, lattice steel towers.

2. A 345-kV a.c. wood pole transmission line from Moore Substation to
Granite Substation near Barre, Vt.

3. A 345-kV a.c. wood pole line from Granite Substation to Essex Substa-
tion a proposed facility near Burlington, Vt.

4. A 138-kV a.c. line from Dickey Dam to Lincoln School Dam. 5. A 138-
kv a.c. line from Lincoln School Dam to Fish River Substation near Fort
Kent, Maine.

1.03.2 Proposed Transmission Route

The proposed transmission line route was selected from a complex of
alternative routes referred to as the route network (see figure 1).
Individual route alinements within the network are termed links. Each
link was given a number to distinguish it from all other alinements.
The proposed transmission line route utilizes that combination of links
considered to pose least overall environmental iImpacts.

For purposes of both analysis and discussion, a second level of organiza-
tion is used in describing the proposed route. The route is divided

into segments which isolate portions of the proposal between substations
or terminal facilities. Five segments occur iIn the proposed route.

They are: Segment A, Dickey Substation to Fish River Substation via
Lincoln School Substation; Segment B, Dickey Substation to Moose River
Switching Station: Segment C, Moose River Switching Station to Moore
Substation: Segment D, Moore Substation to Granite Substation; and
Segment E, Granite Substation to Essex Substation.

The proposed route is illustrated on figure 1. The links in each
segment are:
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Segment A" Dickey-Lincoln School - Fish River Links: 3, 1A, IB, 1, 1C.
Length 29.4 miles.

Segment "B Dickey - Moose River Links: 4, 5, 7, 8, 11A, 11 (Ist 7.2
Mi). Length: 118.6 Miles.

Segment "'C" Moose River - Moore Links: 11 (last 37.5 Mi.), 14A, 14, 15,
17, 17B, 18A, 20, 23, 22, 33, 34, 35, 36, 40, 41. Length: 136.1 miles.
Segment 'D" Moore - Granite Links: 41, 42, 44, & 45. lLength: 38.1
miles.

Segment "E" Granite - Essex Links: 45A, 45B, 46, 50, 52, 54, 49 & 56.
Length: 43.3 Miles.

1.03.3 Design Criteria

Two basic 345-kV structure configurations are proposed for the project:
(D double circuit lattice steel structures and (2) single circuit wood
pole structures. The double circuit structures would support two 345-kV
circuits between Dickey Dam and Moore Substation. The configuration and
dimensions of this structure are provided in figure 1.03-1. The height
of this structure would range from 130 to 180feet and average 165 feet.
An average of five structures would be required per mile.

Single circuit wood pole 345-kV structures would be used between Moore
and Granite and Essex substations. Figure 1.03-2 shows the configuration
and standard dimensions of this structure. Where adverse impacts are
identified in connection with the double circuit structures, two single
circuit wood pole structures may be substituted. An average of 10

single circuit wood pole structures will be required per mile.

The majority of structures in a transmission line are 'tangent" or
"'suspension’ structures. They carry only the weight of the conductors,
insulators, and fittings. They do not compensate for the tension placed
on the conductors. Towers of a slightly different, stronger, design are
used to carry or equalize stresses resulting from tension on the conductor.
They are referred to as 'dead end" structuresand are required where the
transmission route turns more than about fivedegrees, at terminals, and
for excessively long spans, such as river crossings.

Steel 345-kV double circuit dead-end structures require much heavier
members than suspension towers. The single-circuit 345-kV wood pole
dead end transmission design requires the addition of a third pole and
several guy wires to anchors buried in the ground.

138-kV Structures

The proposed transmission line design for the 138-kv lines uses wood
poles that are shorter, smaller in diameter, and closer together, than
for the 345-kV design. About 10 such structures would be required per
mile. Dead end 138-kV wood pole structures will require an additional
support pole and guy wires.
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Structure Footings

Footings for 345-kV double circuit towers are set in the ground at four
points. Each tower leg requires a footing. The footing design may be
varied to accomodate soil or bedrock properties. Typically, each tower
leg is attached to a steel plate or grillage placed within an excavation
and backfilled with excavated material or concrete.

An average footing occupies an area about 10 by 10 feet. The footing

may be buried 15 feet deep where bedrock is not encountered. Where rock
is encountered during excavation and if rock properties permit, holes

are drilled in the rock and steel rods are grouted in the holes. These
rods are either attached to a concrete footing or welded directly to a
tower member and embedded in compacted backfill. Blasting may be required
to excavate for a grillage footing if rock properties do not allow
drilling and use of a rock footing.

Footing holes for single circuit, 345-kV wood pole structures are normally
3 feet iIn diameter and are augured to a depth of about 10 feet. Poles

are set in the holes and backfilled with compacted earth or gravel.

Where rock is encountered, blasting may be required.

Footing holes for 138-kV wood pole structures are about 2 feet iIn
diameter and about 10 feet deep.

Conductors

The electrical current would be transmitted over cables with a diameter
of about 1 inch. They are referred to as "conductors.” Alternating
current transmission lines, as are proposed for this project, require
three conductors, each of which is referred to as a "phase'’’. Each phase
will have two conductors referred to as a "bundle.” The bare conductors
are insulated from the support structure by insulators, usually of
porcelain. Air serves as the insulation between the phases.

Conductors are attached to the towers by means of glass, porcelain or
fiberglass insulators. These insulators are designed to prevent elec-
tricity from flowing from the conductors to the structure and then to
the ground.

Conductors are elevated to a height sufficient to minimize hazards to
people and equipment on the right-of-way. The minimum heights to which
electrical conductors must be elevated have been established in the
National Electric Safety Code. The minimum conductor to ground clear-
ance for a 345-kV line is 32.5 feet, and for a 138-kV line 26 feet.
Additional clearance would be provided over highway, railroad, and river
crossings.

Right-of-way Requirements

The transmission lines would be located upon land for which right-of-way
easements would have been acquired from the landowners. Rights-of-way
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vary in width according to the type and voltage level of the transmission
line, and allow for construction, operation, and maintenance of both the
line and the necessary access roads. A 150-foot right-of-way width is
assumed for each double circuit and for each single circuit 345-kV
transmission design. The 138-kV transmission lines would require a 100-
foot right-of-way. Right-of-way required in each of the three States Iis
summarized in table 1.03-1.

The owner of the right-of-way property usually retains control and use

of the property, subject to the provisions of the easement. Typical
easement provisions would prohibit structures, the growing of tall

trees, the storage of flammable materials, or other activities on the
right-of-way that could be hazardous to people or jeopardize the reliabil-
ity of the transmission line. Right-of-way uses that do not interfere
with the transmission line or imperil people are generally encouraged.

Access Roads

Transmission lines are built and maintained with large machinery such as
bulldozers, cranes, and trucks. Access to the right-of-way and the line
is required for these vehicles.

Access roads for transmission lines are used for brief periods. They
are not built to high standards of road design. They are not ususally
surfaced, but rather are graded and maintained for use by construction
and maintenance vehicles. In order to minimize erosion, drainage facil-
ities such as dips and culverts are installed within the road bed.
Ground that has been disturbed is repaired after construction or main-
tenance activities. Much of the roadway needed for construction can be
seeded to grass or other plants after the line is built.

The complete location and design of access roads have not been determined.
For the purposes of this study, it is assumed that:

1. Access roads will be graded to provide a travel surface - 14 feet
wide.

2. Clearing and construction activities for access roads will disturb
a total area averaging 20 feet wide.

3. The roads will not be surfaced with gravel except where poor soil
conditions are encountered. It is estimated that 10 percent of new
access road mileage will require gravel surfacing.

4. The amount of new roads required will depend on the extent to which
existing roads can be used and the limits imposed by the terrain,
bodies of water, or wetlands. (The availability of existing access

is an important consideration in locating the line and other facilities.)
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TRANSMISSION
LINES

138KV LINE
(100 ft. R.0.W.)

37"5kV LINES
parallel
location
(100 ft. R.O.W.)

non-parallel
location
(150 ft. R.O.W.)

TOTALS

TABLE 1.03-1

TRANSMISSION LIRE

RIGHT - OF - WAY REQUIREMENTS

MAINE

Miles

29,b- mi.

177»b mi.

206.8 mi.

Acreage

356 ac.

3225 ac.

3581 ac.

PROPOSED ROUTE

NEW HAMPSHIRE

Miles Acreage

13.0 mi. 158 ac.

52.0 mi.

5 ac.

65.0 mi. 1103 ac.

VERMONT

Miles Acreage

590 mi.

34.7 mi.

93.7 mi. 136 ac.

715 ac.

631 ac. .26".1 mi.

TOTALS

Miles Acreage

290b mi. 356 ac.

72 mi.

873 ac.

7801 ac.

365.5 mi. 6030 ac.



Most of the new access roads would be on the right-of-way. However, new
roads would occasionally have to be constructed outside of the right-of-
way to provide access to it; this would necessitate the removal of
additional vegetation. Tables 1.03-2 and 1.03-3 present estimated access
road mileage both on and off rights-of-way.

Clearing Requirements

Vegetation that could interfere with the operation of the line is removed
during construction. Clearing requirements are determined carefully to
assure that only that vegetation that would interfere with the line is
removed. Typically, a clearing plan is established through the use of
photogrammetric techniques. The plan specifies clearing widths and the
permissable vegetation heights along and at varying distances from the
facility. It also considers vegetation species, height, growth rates,
slope, and conductor elevation. Tall trees which are located off the
right-of-way but which would hit the conductor if they fell are usually
removed during clearing. The fee owner usually receives compensation
for these ''danger trees" which must be removed.

Impact assessments are based on the assumption that a 150-foot wide
clearing is required for both single and double circuit 345-kV lines on
new right-of-way; 100 feet of additional clearing is required where
proposed lines will parallel an existing transmission line. A 100-foot
clearing width is required for the 138-kV lines. However, actual clearing
widths could he considerably less.

1.03.4 Construction Sequence

A transmission line is usually constructed using equipment that varies
in size and weight according to the size and weight of the transmission
towers being erected, the weather, and soil properties. Nearly all
existing 345-kV transmission lines have been built using large mobile
cranes. However, helicopters can be used to erect towers where access
is a serious problem or where the environment is extremely sensitive.
Smaller, lighter machinery is used to construct woodpole lines as com-
pared with the douhle-circuit steel 345-kV lines.

Nearly all of the construction activities take place within the cleared
right-of-way. Certain areas may be used several times during the con-
struction process and for different activities. The heaviest activity
occurs on access roads and tower sites.

Transmission lines are usually constructed by completing a series of
sequential steps: (@) surveying, (2) access road construction, Q)
right-of-way clearing, (4) structure site preparation, (5) excavation

and installation of structure footings, (6) delivery of structures to

the site, (7) structure assembly and erection, (8) conductor stringing

and tensioning, (9 installation of counterpoise, and (10) site restoration
and cleanup. Each of these activities is briefly described below.
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Excellent
Access

Good Access

Fair Access

Poor Access

TABLE 1.03-2

ACCESS ROAD REQUIREMENTS

EXISTING ACCESS CONDITIONS

Where a transmission line lies within 300"
of and parallel to existing roads, and
where terrain is generally flat to gentle
rolling. These roads would be used exten-
sively for construction & maintenance
purposes.

Where existing roads are relatively abun-
dant and frequently cross the transmission
line r/w and would often be useful for con-
struction and maintenance purposes. Where
topography is flat to rolling and would not
generally limit road construction within
the r/w.

Where existing roads are infrequent and
cross perpendicular to the transmission
line r/w. These roads would receive
limited use iIn construction and mainte-
nance of the facility where topography is
rolling and would limit road construction
within the right-of-way.

Where roads do not exist that would serve
the proposed facility. Topography is
generally steep and/or water features are
abundant requiring greater than normal
access road length.
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NEW ACCESS REQUIRED
On Right-of-Way Roads:

Off Right-of-Way Roads:

On Right-of-Way Roads:

Off Right-of-Way Roads:

On Right-of-Way Roads:

Off Right-of-Way Roads:

On Right-of-Way Roads:

Off Right-of-Way Roads:



Dickey-Lincoln School -
Fish River

Dickey - Moose River

Mosse River - Moore

Moore - Granite

Granite - Essex

Totals:

1 estimated length

TABLE 1.03-3

PROJECTED

ACCESS ROAD

MILEAGE

Location

On

21
51

88
213

100
242

4
10

25
61

238
577

2 based on a 20" disturbance width

ROW

mi.l
acres?

mi .
acres

mi .
acres

mi .
acres

mi .
acres

acres

Location

Ooff

16
39

62
150

87
211

19
46

23
56

207
502

ROW

mi .
acres
mi .
acres
mi .
acres
mi .
acres
mi .
acres

mi .
acres

Totals

37
90

150
364

187
453

23
56

48
116

445
1,079

mi .
acres
mi .
acres
mi .
acres
mi .
acres
mi .
acres

mi .
acres



Surveying

Before construction starts, the proposed rights-of-way are identified,
land ownership is determined, and permission to survey is obtained from
the landowners. A survey is then conducted.Information and locations
are obtained on elevation, land cover (vegetation height), roads, build-
ings, and water features within and near the right-of-way.

Information from the survey is mapped to help design the transmission
line and access roads. Once these designs are completed, additional
surveys are conducted to site these facilities within the right-of-way.
Access roads and tower sites, are staked. A permanent marker is placed
at the center of each tower site.

Access Road Construction

Access road construction follows; trees and brush along the road are
cleared; merchantable timber is stockpiled; unmerchantable timber and
slash is disposed of; stumps and root systems are removed from the road
bed; culverts, drainage facilities, fences, and gates, are installed;
and the road is graded. The roads are then used by contractors to
transport personnel and machinery, merchantable timber, and transmission
structures, conductors, etc. The roads are maintained throughout the
contract period.

Right-of-Way Clearing

Once access to the right-of-way is provided, the transmission line
right-of-way is cleared. A clearing plan assures that the only vegeta-
tion removed is that which is incompatible with the operation and mainte-
nance of the line. Within the area to be cleared, a clearing advisory

is provided. It indicates the permissable height of existing vegetation.
The application of these techniques tend to result in removal of tall
trees and the retention of low growing species.

Contractors are required to market all merchantable forest products
produced by clearing. Non-merchantable wood products are normally
disposed of by open draft burning. Stumps and small limbs are left.

Structure Site Preparation
Each tower site is prepared by removing all trees, brush, and stumps.

The clearing of structure sites normally takes place when the right-of-
way is cleared. Non-merchantable wood products from these sites is
disposed of along with that from the right-of-way. However, at tower
sites all vegetation, including roots systems, is removed. An area
adjacent to each structure site is graded to form a level surface for a
crane when one is used to erect the tower. The area disturbed through
site preparation varies with the type of structure being built. It is
assumed that a 150 by 200-foot area will be disturbed at each 345-kV
double circuit tower site. An area about 60 by 100 feet will be dis-
turbed at both 345-kV and 138-kV single circuit structure sites.



Excavation and Installation of Structure Footings

After the tower sites are prepared, tower construction starts. The
first step is to install the footings. Large equipment such as backhoes
or soil auguers are used to excavate the footings. Trucks deliver
footing materials to the sites.

Excavation and installation may require that rock be fractured and
removed, that holes be drilled in bedrock for anchors, or that plywood
forms be installed for concrete footings.

The footings are put in place using a small crane, and the excavationis
then backfilled, compacted, and graded to the original contour of the
land. Top soil is stockpiled during excavation and replaced after
backfilling.

Delivery of Structures to the Site

Construction contractors usually establish several work and storage
areas near the transmission line. These areas are accessible from major
highways. Transmission structures are stockpiled at these places until
needed on the right-of-way.

Large flat bed trucks transport tower members to the tower sites. Due
to the weight, small mobile cranes load the material on and off the
trucks. A number of delivery trips are required.

Structure Assembly and Erection

Steel towers are assembled in sections near the tower site. Each tower
contains three components: the tower legs, the tower body, and the
bridge. Conductors are suspended from the bridge, the uppermost part of
the tower.

Each of these components is assembled on the ground by crews of men

using a 35 to 100 ton capacity crane. Steel towers are assembled in 1

to 3 days per tower. Contractors make the most efficient use of personnel
and equipment by assembling all the towers for a portion of line before
erecting them. The towers are erected In sections.

Tower sections are lifted into place by a large 30 to 100-ton capacity
crane. Members of the crew climb the tower as it is being erected and
bolt each section in place.

Wood pole structures go up quite differently than steel structures.

Fewer components are involved. The major components of a wood pole
structure are: two or three support poles, crossarms, which are bolted

to the support poles, and in some cases crossbracing between the poles.
The bracing adds structural strength. The insulators are usually attached
to the crossarm before it is lifted and bolted in place.



Conductor Stringing

Attaching the conductors requires procedures that avoid damaging or
marring the conductor surface. This technique requires a pulling cable
called a "sock line." It is strung through large pulleys attached to
the insulators on the towers. The sock line can be pulled through the
pulleys on a series of towers with a tractor or helicopter. Once the
sock line is in position, one end is attached to the conductor which is
delivered to the right-of-way on large reels. These reels are mounted
on a machine that can control the rate of unwinding and the tension
maintained on the conductor during the unwinding process. A large
tractor equipped with special winches then pulls the sock line and the
attached conductor through pulleys on the towers and into position. As
much as 3 miles of conductor can be strung in one operation.

The conductor or conductors in each separate phase are pulled together.

The operation would be repeated six times for a 345-kV double circuit

line carrying six sets of conductors. The steel overhead ground wires

are installed much the same way. However, they are smaller and do not
have to be protected against marring. Once in place, conductors are
securely attached to the insulators and construction is virtually complete.

Installation of Counterpoise

Counterpoise refers to a system of buried conductor cables that are
installed to safely dissipate electrical current when a transmission
line conductor faults to a tower. During such failures, electricity can
move from the line to the earth through the structures. As many as Six
aluminum or copper wires, each up to 250 feet long, may be required at
each structure. The wires are buried about 2 feet deep.

Site Restoration and Cleanup

The last construction step around the site of a tower or pulling operation
is to shape the ground to its original contour.

Areas heavily disturbed during construction are seeded to grass or other
plants to prevent erosion. All litter and leftover materials are disposed
of. Equipment is removed.

1.03.5 Maintenance

The customary maintenance program for transmission facilities includes
routine and emergency maintenance and repair of electrical equipment,
tower structures, conductors, radio communication and control facilities,
substation equipment, and buildings.

Many of the roads used in construction are not needed for maintenance or
by the landowner. These roads are stabilized to prevent erosion by
installing water bars, seeding ground cover, and rocking when necessary.
They are then allowed to revegetate. Roads needed for maintenance are
protected against erosion, but are kept passable by controlling vegetation.
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The need for line maintenance work is based on inspections which are
usually accomplished by helicopter. Two-man helicopter teams normally
fly about 25 feet above the line and report damage to towers, conductors,
insulators, guys, and crossarms. They also spot pole rot, washed out
roads, hazardous vegetation, encroachments, and potentially dangerous
material on the right-of-way. Aerial inspections may be supplemented by
an occasional ground patrol of each line.

Emergency maintenance may be required when lines and tower structures

are damaged by fires, severe storms, lightning strikes, or snowslides,

or when support structures or insulators are intentionally damaged by
rifle fire or other forms of vandalism. Maintenance crews are dispatched
as soon as possible to the problem area.

IT the project is constructed and the Federal Government builds the
transmission facilities, it iIs estimated that about 21 men would be
required to operate and maintain the transmission facilities associated
with the Dickey-Lincoln School Lakes Project. Estimated annual manpower
requirements and their costs are as follows:

Estimated Estimated

Annual
Man Years Cost
Transmission Line Maintenance 7 $300,000
Substation Maintenance 3 125,000
System Protection Maintenance 3 103,000
Power System Control Maintenance 6 244,000
Operations 2 43,500
Totals 21 $815,500
1.03.6 Vegetation Control Measures

The entity given the task of maintaining rights-of-way for the proposed
transmission lines will have to remove hazardous vegetation with herbi-
cides or mechanical cutting. Vegetation becomes hazardous when it grows
too close to conductors.

Forecasts for the control of vegetation can usually be made about N

years in advance of need. Estimates are made of the exact location when
control measures must be taken, the method to be used, and the kinds and
amounts of herbicides to be applied. This 1is done for access roads as

well as rights-of-way. The projected program is then adjusted for such
uncontrollable factors as rainfall, temperature, and the severity of

winter weather. The use of herbicides must comply with Environmental
Protection Agency standards and other Federal standards; State laws,
regulations and codes; manufacturers® labels; and agreements with landowners.

Foliage can be treated with herbicides and applied from either the
ground or air. Aerial foliage treatment is an effective method of
control in inaccessible terrain and for controlling uniform stands of
high growing vegetation where selectivity is not necessary.
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Basal treatment consists of applying a mixture of herbicide and oil on

the lower trunk of the target vegetation about 2 feet above ground.

When applied during the dormant season, this technique does not create

the expanses of brown foliage that sometimes result from foliage treatment.

In the frill, notch, or cup method, a cut is made to the cambium layer
of a tree, and liquid herbicide is poured into the cut. This can be
done any time of year, but is most effective during dormancy. It is the
safest method to use near streams or sensitive vegetation.

Soil treatment refers to a method iIn which herbicide pellets or granules
are broadcast on the ground within the drip area of a tree or bush.

Some pellets temporarily sterilize the soil. Others affect only the
vegetation around which the pellets are applied.

The cutting and stump treatment method consists of cutting the brush and
trees and then spraying the stumps with a herbicide to prevent sprouting.
One problem with this method is how to dispose of the material that has
been removed. IF it is dragged away, desirable plants may be damaged.

IT it is run through a chipper and hauled away, equipment must be brought
to the site.

Helicopters can usually be used to apply herbicides from the air. They
are preferred over fixed-wing aircraft because the helicopters fly lower
and slower and can more accurately direct the spray to target areas.
Aerial application may affect nontarget vegetation. It is less selective
than ground application. Hence, It is being used less frequently than

in the past. Aerial application is often preferred, however, when
selectivity is not important, when terrain is rather inaccessible, or
when cost considerations are important.

The factors of drift and volatility must be considered in evaluating the
effect of aerially applied herbicides on vegetation off the right-of-
way. As a rule, herbicides are not applied by air within 100 feet of
rivers, streams, and lakes because of the danger of drift. Drift is cut
to a minimum by curtailing spraying whenever the wind velocity at ground
level exceeds 6 miles per hour.

Smaller droplets tend to drift more than larger droplets. So various
chemicals are often added to spray solutions to enlarge droplet size,
either by increasing the viscosity of the solution or by producing a
large globule that carries the herbicide. This assures that the amount
of drift will be reduced and also that the application will be less
affected by temperature. Controlling the size of droplets is not always
desirable, however, because increased size may lessen the effectiveness
of the application.

Volatility, the tendency of a chemical to vaporize, can result in con-

tamination by a herbicide off the right-of-way; thus only low volatile
herbicides are normally used by the electric utility industry.
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Herbicides are also selected on the basis of how well they are absorbed
by the soil or forest litter and how long they persist. Absorption by
the soil or forest litter determines the amount of the chemical which is
available to plant roots, the degree of leaching from the soil, and the
ease with which the chemical will run off into surface waters. Herbicides
can be fairly immobile in soil.

Chemicals remain in the environment until some reaction degrades them.
The reactions can come about through photochemical or bacteriological
processes or through decomposition of chemicals within plants.

1.04 Proposed Substations

Locations of the proposed substations and substation additions are shown
on the facilities location map (figure 1). Substation facilities required
at the authorized level of development would include:

1. A 345-kV/138-kV substation at Dickey Dam. It will include a braking
resistor.

2. A 138-kV substation at Lincoln School Dam.

3. A 345-kV switching station near Moose River, Maine. It is referred
to as Moose River Substation.

4. 345-kV terminal facilities would be added at Moore, Granite, Fish
River, and Essex substations.

There are two basic kinds of electrical substations: transformation
substations and switching stations. Transformation substations contain
equipment which changes voltage levels. In a switching station the
equipment controls power flow but does not change voltage.

Each substation would contain a control house. Control houses vary in
size and complexity--from small meter shelters to larger installations
needed to accomodate control, relaying, metering, and communications
panels. In general, control houses for the proposed facilities would
have from 150 to 1,000 square feet of floor space. Where required,
sanitary facilities and work space would be provided.

New substation sites are identified with the aid of topographic maps,
aerial photographs, and land use data. Potential sites are visited to
determine the best locations. Normal engineering considerations include
proximity to transmission lines, distribution systems, and load centers;
drainage; visibility; soil type; access grading requirements; terrain;
and vegetative features that could shield the substation from view or
reduce its contrast with the landscape.

Designs which adapt the substation to its surrounding environment are
prepared. Natural surroundings are often supplemented with planted
trees and shrubs. Low-profile structures may be used to further reduce
visual impacts.
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The construction of substations, control houses, and maintenance buildings
involves the establishment of a permanent entrance road about 20 feet
wide with specified cut-and-fill slopes; clearing the site of trees,
brush, and other vegetation; grading and surfacing; and placing concrete
foundations. Underground conduit runs and an electrical grounding

system will be installed. Support structures will be erected. Electrical
equipment such as transformers, switchgear, and buses will be installed.

A metal chain link fence will be placed around the equipment. Subdued
color schemes that blend with the surroundings would be used for environ-
mentally sensitive areas. Landscaping may be used depending upon the
visual characteristics of the adjacent land and the visibility of the
facility.

Substation facilities are usually built by construction contractors.

The construction time is related to the size and complexity of the
particular facility. Normally it requires 6 to 12 months. The install-
ation of equipment, making final electrical connections, and the testing
and energization of the equipment will require additional time.

The construction equipment used and the size of the construction crew

will vary with the size of the substation. Equipment used during construc-
tion of a substation may include graders, sheeps-foot rollers, scrapers,
tractors, backhoes, power trenching machines, dump trucks, water trucks,
rubber-tired cranes, and welding apparatus.

Substation construction crews usually range in size from 12 to 30
workers. They include carpenters, cement finishers, equipment operators,
linemen, electricians, plumbers, pipefitters, welders, painters, and
general laborers. The following substations are part of the proposed
transmission facilities.

1.04.1 Fish River Substation

Fish River Substation is an existing 69-kV facility owned and operated

by Maine Public Service Company. It would have to be expanded to accomo-
date the new lines. The site is about 1 mile south of Fort Kent,

Maine, on Maine Highway 161 near Fish River. It is next to the highway
and will not require new access. The expansion would require about 0.7
acre of land, and the installation of new 138-kV buswork, switchgear,

and 138-kV transformation.

1.04.2 Lincoln School Substation.

This substation would be a new facility located near the Lincoln School
Dam and powerhouse. The site is about 2 miles west of the town of St.
Francis on Maine Highway 161. It would be less than one-fourth mile
from the relocated highway. A short access road, plus about 0.7 acre of
land will be required. Lincoln School Substation would be a switching
station. It would send power generated at Lincoln School Dam to Fish
River Substation or to Dickey Dam at 138-kV.
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1.04.3 Dickey Substation

This substation would be a new facility located near the Dickey Dam
powerhouse. The proposed site iIs adjacent to a garbage dump. Access to
this site is developed. Dickey Substation will provide transformation
between 345 kv and 138 kV. It will have equipment to switch and control
Dickey power at both 345 and 138 kV. The equipment will include a
braking resistor to help maintain the stability of the system during
system fault conditions. The substation will require about 5.2 acres of
land.

1.04.4 Moose River Switching Station

The proposed site for this facility is some 4 miles north of Moose

River, Maine, and one-fourth mile from Maine Highway 201. An access

road would have to be developed. The station would require about 4.1
acres of land. It would connect the two Dickey-Moore lines with switch-
gear. This would make it possible to isolate one section of line automat-
ically and thus maintain the stability of the rest of the system.

1.04.5 Moore Substation

Moore Substation, an existing facility, is about one-half mile southwest
of Moore Dam on the Connecticut River. About 5.2 acres of land would be
required.

The existing access would be adequate to serve the new facilities.
Transformers would have to be added at the station so that the 345-kV
equipment could be connected with the existing 230-kV equipment. Some
additional switchgear would also be required.

1.04.6 Granite Substation

Granite Substation is an existing facility. It is about 5 miles south
of Barre, Vt., and 2 miles east of Williamstown in Orange County. The
existing substation would be expanded, requiring the use of about 4.1
acres of additional land. Additional switchgear and 345 to 230-kV
transformation would be required. The existing access is adequate.

1.04.7 Essex Substation

Essex Substation is a planned facility assumed to be in place and designed
when the proposed line is energized. No additional land would be required.

1.05 Radio Communication and Control Facilities

A communication system would be required to provide power system control
capability for the transmission lines associated with the Dickey-Lincoln
School Lakes Project. The communication system would in effect be an
extension of the existing New England shared microwave system.

The term "microwave' describes line-of-sight, point-to-point radio
systems that operate in the 1710 to 1850 and 7125 to 8400 MHz frequency
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bands. The communication system would use three types of stations:
active, passive, and VHF mobile repeater stations.

An active repeater station requires an access road. It usually is
served by central station electric power, backed up by an on-site, self-
contained emergency generator. The equipment is located in a one story
building with 200 to 300 square feet of floor space. An antenna tower
and a fuel storage tank are also usually located on the site.

A passive repeater station resembles a billboard in appearance, except
that it is supported by a tower. This type of station can be built and
maintained without an access road if helicopters are used. Power is not
required. Maintenance after construction is infrequent. Radio signals
from an active station strike the passive reflector are directed to the
antenna of another active station.

The following stations would be needed for the new microwave facilities,
(see figure 1, Facilities Location Map.)

1.05.1 Dickey Dam

Communication facilities at Dickey Dam Substation would include an 80-
foot high antenna tower. Equipment would be housed in the control
building or a small communications building. A clearing measuring about
50" x 50" would be needed for the microwave facilities.

1.05.2 McLean Mountain

An active repeater station would be constructed at this site. Developments
would include a station service power line that could probably be built
next to the access road, construction of the road itself, and a selectively
cleared 100" x 100" plot. The access road would run from Maine Highway
161.

1.05.3 Pennington Mountain

This facility would consist of an active repeater station requiring
central station power, a selectively cleared plot measuring 100" x 100",
and an access road- The access road would run from Maine Highway 11.
The station service line would probably parallel the access road.

1.05.4 Ashland

This fTacility would consist of an active repeater station. An existing
power line parallels the highway adjacent to the site. The site is just
north of Maine Highway 11 on farmland.

1.05.5 Oakfield

This facility would consist of an active repeater station. It would
require electric station service power, a 100" x 100" selectively cleared
plot, and an access road. The access road would run from an existing
road located just north of the site. The power line serving the facility
could probably follow the access road.

1-29



1.05.6 Hot Brook

This station is considered to be an alternate to the direct path from
Oakfield to Bagley. It would be located near a New England Bell Tele-
phone Company microwave station. The access road and an overhead power
line are developed. Developments required for the new facility would
include a short driveway and a selectively cleared 100® x 100® plot.

1.05.7 Bagley

This facility would be an active repeater station. It would also be
located near a New England Bell Telephone Company microwave station. An
adequate access road and an overhead power line run to the site. Develop-
ment of the site would require a short driveway and a selectively cleared
100" x 100" plot.

1.05.8 Ferry

This facility would be an active repeater station. It would be located
near a New England Bell Telephone Company microwave station. The site
has an existing access road and a power line. The required developments
would include a short driveway and a selectively cleared 100" x 100"
plot.

1.05.9 Black Cap

This facility would consist of an active repeater station. It would be
located near--or within--an existing station of the shared microwave
system. The site is already served with an access road and has central
station power.

1.05.10 Oak Ridge

This facility would be an active repeater station. It would require
station service, a selectively cleared 100" x 100" plot, and an access
road. The access road would be built from Upper Shirley Corner on Maine
Highway 15. The power line could probably parallel the access road.

1.05.11 Parlin

This facility would consist of an active repeater station which would
require electric station service power, a selectively cleared 100" X
100" plot, and an access road from Maine Highway 201. The power line
would probably parallel this access road.

1.05.12 Moose River
A microwave station would be required at the Moose River switching
station. The microwave facility would include an 80-foot self-

supporting tower, electronic equipment housed inside a small control
house, and electric station service power.
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1.06 Construction Schedule

The proposed transmission facilities would have to be ready for energiza-
tion when the first generating units in the power houses at the dams are
ready for testing. Construction tentatively would begin 5 years prior

to the date the generation is scheduled to begin. Thus, if we assume
that the Dickey-Lincoln School Lakes Project will begin producing power
in 1986, the construction of the transmission facilities would begin in
the spring of 1981. The schedule for construction of the transmission
facilities could be coordinated with that of the Corps to help minimize
socioeconomic impacts in the project area. Table 1.06-1 shows the
projected construction schedule for the transmission facilities.

1.07 Cost Estimates

The following table (table 1.07-1) shows cost estimates for the trans-
mission facilities in the recommended plan. The estimates include
investment costs with interest during construction (IDC) and annual
costs at the authorized interest rate for the project of 3-1/4 percent
and the prevailing (FY 1977) water resources interest rate of 6-3/8
percent. The cost estimates are current as of October 1977. Costs for
the Dickey-Lincoln School Lakes Project are discussed in section 1.10 of
the Corps® EIS.

1-31



TABLE 1.06-1

PROJECTED CONSTRUCTION SCHEDULE
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TABLE 1.07-1

COST ESTIMATES - TRANSMISSION FACILITIES FOR PLAN E
G 1/4% Interest Rate)

Investment ($000)

Materials And Interest During
Construction Construction Total
Transmission
Lines 113,900 8,430 122,330
Substations 30,440 1,860 32,300
Power System
Control 2,000 120 2,120
Totals 146,340 10,410 156,750

COST ESTIMATES - TRANSMISSION FACILITIES FOR PLAN E
(6-3/8% Interest Rate)

Investment ($000)

Materials and Interest During
Construction Construction Total
Transmission
Lines 113,900 16,970 130,870
Substations 30,440 3,710 34,150
Power System
Control 2,000 240 2,240
Totals 146,340 20,920 167,260
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2.0 DESCRIPTION OF THE ENVIRONMENT WITHOUT THE PROPOSAL
2.01 Geography
2.01.1 Regional Overview

The geographical space in which the Dickey-Lincoln School transmission
facilities could be built encompasses some 32,000 square miles of northern
Maine, New Hampshire, and Vermont. Thus, the study area for this state-
ment is about 300 miles long and 100 miles wide. It is bounded on the
north by Canada, on the east by Maine"s eastern boundary, on the west by
Lake Champlain, and on the south by a line drawn along the political
boundaries of counties and towns.

The study area lies within the physiographic region known as the New
England Province. See figure 2.01-1. This region consists of old,
highly eroded, rounded mountains with highly dissected plateaus dotted
with "monadnocks.” Monadnocks are small mountains that stand above
rolling topography (e.g., Mt.Blue, Maine; Mt. Ascutney, Vt.). The New
England Province has two major physiographic subdivisions--the White
Mountains and the New England Upland.

The White Mountain subdivision covers western Maine, north-central New
Hampshire, and northeastern Vermont. The White Mountains consist largely
of granite and other coarse grained igneous rocks resistant to erosion.
The local relief ranges in elevation from 1,000 to 3,000 feet above mean
sea level, but a number of peaks exceed 4,000 feet. The tallest is
6,288-foot Mt. Washington.

The New England Upland is an upraised peneplain, highly dissected by
streams in narrow valleys. Most of the upland is gently rolling, but
steep slopes are rather common. Elevations range from 1,000 to 2,000
feet.

Pleistocene glaciers shaped the main features in the region®s landscape.
These glaciers stripped way the rock mantle and early soils and left
behind till sheets of unconsolidated, unweathered, rocky materials that
formed thin, infertile soils. The soils often will not support crops.

The surface hydrology was also created by the glaciers whose deposits
diverted the preglacial streams. Moraine deposits often blocked drainages,
forming wetlands, large and small lakes, and countless bogs and marshes.
Long chains of lakes were created in some valleys. The drainage pattern
today is irregular and haphazard.

Forests cover 80 to 90 percent of the study area. The trees are mostly
spruce, fir, and northern hardwoods. Most of the original stands were
logged, cleared, or burned long ago, and the land today is covered with
second or third growth timber.

Some 10 to 20 percent of the study area is occupied by farms or urban
communities. Agricultural lands occur largely in northeastern Maine on
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what is called the Aroostook Plain. Farmlands are also found along the
St. John, Connecticut, and Winooski rivers. Population density is low.
It is lowest in northwest Maine and highest along the study area®s
southern fringe. Overall, land use can be classified as rural.

Most of the urban communities have a population of less than 5,000
persons. Many of the towns and cities are on rivers which once provided
power for mills. Manufacturing is still important in many of these
towns. Other major economic activities include recreation, farming,
forestry, extractive industries, and vacation home construction.

A more detailed discussion of the region®s geography appears in appendix
B, "Alternative Power Transmission Corridors'” and appendix D, "Trans-
mission Reconnaisance Study."

2.01.2 Geographical Description of the Proposed Route

The following discussions describe commonly known geographic features
near the proposed route. They are intended to serve as a geographic
frame of reference. The discussions are organized under five headings
which describe portions of the route between substations. See figure 1.

Dickey-Lincoln School-Fish River

This segment of the proposed route is 29.4 miles long. Beginning at the
proposed Dickey Substation site on the west bank of the Allagash River,
the route crosses the river and runs along the southeast side of the St.
John River to the site proposed for the Lincoln School Substation. From
here the route runs northeast between the St. John River and the bordering
valley walls. The route passes south of St. Francis, Maine, and north

of Bossy Mountain. Near the southern end of Stevens Hill southwest of
Fort Kent, Maine, the route parallels an existing transmission line

across the Fish River to Fish River Substation.

Dickey-Moose River

The proposed route from Dickey Substation to Moose River Switching
Station northwest of Moose River, Maine, is 118.6 miles long. It
roughly parallels the U.S.-Canada border at distances ranging from 6 to
20 miles.

The route begins at Dickey Substation and runs southwest parallel to the
Allagash River for a distance of 1.5 miles. Then it continues south-
westerly leaving the Allagash River and runs midway between the Allagash
River and the St. John River. The route passes about 4 miles west of
Clayton and Chemquasabamticook (Ross) lakes en route to a point one-half
mile northwest of Baker Lake. Here the route turns south-southwest and
passes about 1.5 miles west of Big Bog. South of Big Bog the route is
roughly parallel to and 1.5 miles west of the North Branch of the Penobscot
River. After a short distance, it turns at a point one-half mile west
of Long Pond, runs south-southeast and passes through a low area iIn the
Green Mountains. Beyond the Green Mountains, the route crosses the
South Branch of the Penobscot River just west of Canada Falls Lake,
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FIGURE 2.01-1

MAJOR PHYSIOGRAPHIC REGIONS 1

"Reference: Alternative Power Transmission Corridors,
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turns southwest, and follows a natural gap between the western extension
of the Ironbound Mountain ridge and Boundary Bald Mountain east of
Trickey Bluffs. The line roughly parallels Alder Brook iIn this area and
passes to the south of Heald Pond. The route then crosses Maine Highway
201 and enters the Moose River Switching Station west of the highway
about 3 miles north of Moose River, Me.

Moose River - Moore

This portion of the proposed route is 136.1 miles long. It crosses
portions of Maine, New Hampshire, and Vermont. The route roughly
parallels the U. S.-Canada border within Maine. Itturns to a more
southerly direction in northern New Hampshire and crosses into Vermont
en route to Moore Substation on the Connecticut River.

The route begins at Moose River Switching Station and goes southwest to
a crossing of the Canadian Pacific Railroad west of Holeb, Maine. At
this point, the route turns south and follows the Moose River and the
Middle Branch of Kibby Stream through mountainous terrain. It ascends
the divide between Kibby and Bold Brook before decendingsouthwest to
the North Branch of the Dead River. [Itcrosses thisriver andMaine
Highway 27 at the southern end of the Chain of Ponds and crosses Bag
Pond Mountain Ridge and the southern flank of Round Mountain. Then the
route turns west and enters New Hampshire. Just beyond the New Hampshire
State line, the route again turns southwest and passes east of First and
Second Connecticut lakes. In the area of Round Top Mountain, the route
angles south-southwesterly and parallels Dead Water Ridge to the west.
At a point about 2 miles west of Diamond Pond, the route turns south and
crosses the Colebrook Valley, passing one mile west of Kidderville, N.
H. At the southern end of the Colebrook Valley, the route again enters
mountainous terrain. Heading in a southerly direction, the route passes
through Cranberry Bog Notch and parallels Nash stream to its junction
with the Upper Ammonoosuc River. It crosses this river as well as Beach
Hill before turning southwest. The route passes just south of Groveton,
N. H., and along the northwestern slope of Cape Horn enroute to a
crossing of the Connecticut River 2 miles south of Guildhall, Vt. The
route then crosses the Connecticut River and enters Vermont. The route
loops inland away from the Connecticut River at a distance of about 4
miles and then turns southwest and parallels the river to a junction
with an existing transmission line which follows the northwestern edge
of the Moore Reservoir. The proposed route parallels this transmission
line for a distance of 3 miles to Moore Substation.

Moore-Granite

The proposed route between Moore and Granite substations is 38.1 miles
long. It parallels existing transmission lines.

The route begins in New Hampshire at the Moore Substation adjacent to
Moore Dam. It runs westward along the south and southeast side of the
Connecticut River to Monroe where the line crosses the Connecticut River
into Vermont. The route passes north and west of Barnet, Vt., then it
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follows the Connecticut River south for a short distance. Near Mclndoe
Falls past the southern flank of Blue Mountain, the route turns west
crossing Wells River between the towns of Groten and South Ryegate.

From Wells River, the route continues west to a point 1 mile southeast
of the William Scott Memorial Highway. Then it turns southwest and
roughly follows this highway and Waits River to the vicinity of Haden
Hill. There the route turns west passing south of the Knox Mountains
and generally parallels Scott Memorial Highway at a distance south of
the highway of one half to 3 miles enroute to Granite Substation.
Granite Substation is 2 miles south of Graniteville near Barre, Vt.

Granite-Essex

The proposed route from Granite Substation to the Essex Substation is
43.3 miles long. It parallels existing transmission lines for much of
its distance and is entirely within Vermont.

The route begins at Granite Substation and parallels an existing trans-
mission line running northwesterly. The route roughly parallels the
Stevens Branch of the White River 1 mile to the east. It passes one-half
mile southwest of Barre, Vt., and 2 to 3 miles south of Montpelier, Vt.
At a point about 2 miles south of Montpelier, the route turns north-
westerly and begins to follow the Winooski River.

The first portion of the route along the Winooski River is a new aline-
ment. It parallels the Winooski at a distance of about 1 mile until it
reaches the area of Middlesex, Vt. Just south of Middlesex the route
parallels an existing transmission line to its west. It goes south of
the Winooski River to the area of Waterbury, Vt. One and one-half miles
south of Waterbury, the route angles northwest again parallel to an
existing line and crosses the Winooski River 1 mile east of North Duxbury.
After crossing the river, the route turns west and follows the northern
hank of the river valley through the Green Mountains. The route passes
north of the towns of Bolton, Jonesville, and Richmond. Near the inter-
section of U. S. Highway 2 and Vermont Highway 117 two and one-half
miles east of Williston the route turns north along another transmission
line. It follows this line north along Highway 117 for a distance of
about 1 mile. Then the route turns west and again crosses the Winooski
River. The proposed route follows the river about 1 mile from its south
bank to the Essex Substation 4 miles to the northwest. The Essex Sub-
station site is on the south bank of the Winooski River 1.5 miles south
of Essex Junction, Vt.

2.02 Geology

2.02.1 Regional Overview

The continental glaciers profoundly modified the surface geology of the
study area. Some of these glaciers are believed to have been thousands

of feet thick. New England was subjected to a series of these ice
sheets. The last one retreated some 11,000 to 15,000 years ago.



Although the ice sheets did not change the elevations of the hills and
mountains very much, they did create marked changes in the physiography,
land forms, and surface materials. A brief reference was made to these
physiographic changes in the previous section. The New England soils

are typically rocky and often infertile. They resulted when the glaciers
stripped away the original soil and soil mantle of New England and left
behind a veneer of unsorted clay, sand, and rock fragments called till.
In other places they exposed bedrock. The third kind of surface deposit
occurring in the study area is alluvium which has been deposited along
the streams and rivers and on the flood plains.

Glacial deposits are broken down into two main categories, these are
“till" or "unstratified drift" and "'stratified drift.” The significant
difference between till and stratified drift is that till lacks any
obvious sorting of its components. Stratified drift deposits show the
selective activity of water.

Eighty to 90 percent of the study area is covered by till. This till is
composed of a heterogeneous mixture of silt, sand, clay, gravel, cobbles,
and boulders. There are three kinds of till: basal till, superglacial
till, and moraines. All three occur in the study area.

This widespread distribution of till over New England has important
consequences. Because the till is of relatively recent origin in terms
of geologic time, it has not weathered a great deal. The New England
soil is comparatively young and extremely rocky.

In contrast to the till deposits, stratified drift is sorted distinctly
according to the size and weight of its component fragments. This
indicates it was formed in a fluid medium. The three main kinds of
stratified deposits are: glacio-fluvial deposits, lacustrine deposits,
and marine sediments. Glacio-fluvial deposits include all the materials
deposited by water melting from the ice. Since they were deposited by
running water, they are stratified in layers. There are two types of
glacio-fluvial deposits--ice-contact and pro-glacial. The ice contact
deposits include kames, kame terraces, and eskers.

Pro-glacial deposits are deposits laid down by water, but they formed
outside the margins of the glacier as a result of the stream flows that
canme from the melting ice. They include "valley train" and "outwash
plain™ deposits. Valley train deposits are coarse to fine, sandy or
gravely materials deposited in a valley downstream from the melting
glacier. Outwash plain materials are horizontally bedded and sorted
sands or gravels formed downstream from melting glaciers.

Glacio-fluvial deposits, besides being interesting landscape features,
are potential sources for groundwater, especially when they occur near
lakes or streams which can recharge these deposits. They consist of
assorted sands and gravels and are a good source of highway and construc-
tion materials.

Eskers, kames, kame terraces, and valley train deposits are quite
common in the study area. They do not have the same distribution as the



till deposits and are confined largely to valley areas or to long
finger-like ridges.

Lacustrine, or lake sediments, are most common in stream valleys and

lowland areas. They mark the final melting stage of the ice sheets.

The lake deposits formed in alternate layers. These deposits were
transported by the water and laid down is stratified silts, clays, and

sands. Usually these deposits do not make good aquifers because of the
presence of fine sediments, especially clay, which lowers their permeability.

Marine sediments form in salt water. They are similar to lacustrine
deposits. However, they do not show the alternating layers. As with
lacustrine deposits, marine deposits may contain water-saturated zones.
But due to the fineness of the sediments and the grain size of the clay,
they do not yield water readily. Occasionally, wells in the more sandy
marine deposits yield small supplies of water. Marine deposits are most
common in the study area in eastern Maine toward the coast. These areas
were once Fflooded by rising seas when the glaciers melted.

The third type of deposit in the study region, alluvium, is found along
the rivers, streams, and on the flood plains. The alluvium came from
glacier materials that were eroded from the surface and then redeposited
by the streams and rivers as they made their way to the sea.

2.02.2 Geological Description of the Proposed Routes

The following description of geological conditions along the proposed
routes represent a summarization of the information contained in appen-
dix F, "Geotechnical Impact Study.' The discussion covers five segments.

Dickey-Lincoln School-Fish River

The proposed route extends from Dickey to Fort Kent along the southeast
side of the St. John River Valley. The topographic setting is one of
moderate relief with mature stream development. Relief ranges from
approximately 550 feet to slightly over 1,500 feet (M.S.1.). Most ridge
and hill summits range between 1,300 and 1,400 feet. Bossy Mountain is
located south of the proposed route west of the town of Fort Kent.
Between Dickey and St. Francis, the St. John River is moderately restric-
ted within the well defined valley walls. Below St. Francis to Fort

Kent the river valley broadens with a moderately well developed flood
plain.

Bedrock along the proposed route is of the Seboomook formation. This
sequence of rocks is predominantly a cyclically bedded sequence of gray
slate, sandstone, and some graywacke of Early Devonian age. The north-
east trend of rocks in this area can be readily identified by the linear
topographic expression that is the result of the differential erosion
between the less resistant, highly fissile slates and the more resistant
sandstone and graywacke beds. Slopes along the route range from low to
excessive. The route crosses 15.8 miles classified as having "low"



slope (0-10 percent), 11.3 miles having "moderate' slopes (10-15 percent),
2.8 miles having 'steep" slopes (15-35 percent), and 0.7 miles having
"excessive'" slope (35 percent); which comprise 52 percent, 37 percent, 9
percent, and 2 percent of the route, respectively.

Dickey-Moose River

The proposed route extends southwest and south-southwest across rela-
tively flat to moderately rolling topography (see section 2.01.2 for
geographical description). Elevation ranges from approximately 1,000 to
1,600 feet over the route. Changes in relief are typically gradual and
less than 200 to 300 feet. Glacial till is the predominant surface
material with some outwash, ice contact, alluvial and alluvial mixtures.
Peat and muck are found iIn topographic low areas and stream valleys.

The bedrock underlying the route consists entirely of metamorphic
sedimentary rock of upper Silurian and lower Devonian age (Seboomook
formation). Although the rocks have been tightly folded, only long
grade thermalmetamorphism has occurred in this segment. The rock in
this segment appear to be of the biotite metamorphic grade. The Ilitho-
logic changes and geologic structure of the area appears to influence
the topography. A massive argillaceous sandstone, including some vol-
canics, forms a zone of more resistant rocks from Lake Caucomgomoc
through Seboomook and Canada Falls Lakes southwestward toward the Canadian
border. These more resistant rocks of the Frontenac and possibly the
Tarratine formation may also include the area around Green Mountain. In
general, the volcanics and graywackes, due to differential erosion with
the less resistant shales, slates, and phyllites, form the higher
topographic areas.

Slopes along the proposed route from Dickey to Moose River are low to
moderate. The route crosses 76.7 miles (65 percent of route) classified
as having low slope, 39.4 miles (34 percent) having moderate slope, and
1.3 miles (1 percent) having excessive slope.

Moose River-Moore

The route runs from the Jackman-Moose River area southwestward through
the hilly to mountainous terrain of northwestern Maine and northern New
Hampshire to the Moore substation on the Connecticut River. Due to the
rugged terrain, areas of steep to excessive slopes are encountered. The
mountainous areas transversed are part of the northern extension of the
White Mountains. In general, the summit elevations increase from Moose
River area to the Groveton area of New Hampshire. The topography
decreases from here to Moore Substation. Summit elevations around
Groveton range from 2,000 to 3,600 feet. The predominant surface mater-
ial is glacial till with some fine granular and potential aggregate
sources located along the stream valleys. Potential soil stability,
erosion and sedimentation problems exist along the steeper portions of
this segment.
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Underlying the route are metamorphosed sedimentary rocks ranging from
Ordovician to Devonian in age. In many areas, volcanic rocks are inter-
spersed with, and gradational to, the sequence of slates, shales, phyl-
lites, and schists. The volcanic rocks, for the most part, were deposited
contemporaeously to the adjacent metasediments and also range in age
from Ordonvician to Devonian. Both mafic and acidic intrusives were
injected into the sedimentary sequence during multiple periods of defor-
mation from Ordovician to Mississippian time. Some syenite and serpen-
tine rocks of unknown age are encountered along the route. In general,
the intrusive rocks weather and erode more slowly than the volcanic
sequence which iIn turn weathers and erodes more slowly than the sedi-
mentary rocks giving rise to a complex topography. In many cases,
however, local structural and lithological characteristics are the prime
considerations in terms of topographic control.

Slopes along this segment of the proposed route are generally greater
than encountered elsewhere. Low slopes comprise 51.7 miles or 38 percent
of the route, 68.2 miles (80 percent) are classified as having moderate
slope, 13.3 miles (10 percent) steep slopes, and 3.6 miles (3 percent)
have execessive slopes.

Moore-Granite

This segment runs from Moore Substation on the Connecticut River west
and southwestward across the hilly to mountainous terrain of east
central Vermont. |In general, the topography is moderately hilly with
numerous isolated peaks with summit elevations between 2,000 and 3,000
feet.

With the exception that portion of the route along the Connecticut
River, glacial till is the predominant surface material. Along the
Connecticut River from Moore substation to Barnet, Vt., fine lacustrine/
outwash deposits are generally exposed along the steeper valley walls.

The underlying bedrock consists of Ordovician and Devonian metamorphosed
sediments and volcanics. These metamorphic rocks have been intruded by
Ordovician and Devonian granite rocks, and in some cases, early intrusive
rocks have been metamorphosed by more recent events. In general, the
bedrock structure appears to subordinate lithology as primary control of
topography. However, the large granite complex in the vicinity of
Hardwood Mountain shows a strong correlation between topography and
lithology. Steep to excessive slopes are encountered iIn several in-
stances along the proposed route. In general, where these steeper
slopes are crossed, a potential for soil stability, erosion and sedi-
mentation problems may exist.

Low slopes occur along 15 miles of the route (39 percent), moderate
slopes for 17.6 miles (45 percent), steep slopes for 3.9 miles (10
percent), and excessive slopes for 2.2 miles which is 6 percent of the
route.
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Granite-Essex

This portion of the proposed route extends from Granite Substation
northwestward paralleling the Winooski River Valley through the Green
Mountains to Essex Substation about 5 miles east of Burlington, Vt. The
topography ranges from hilly to mountainous along the axis of the Green
Mountains. In general, the Winooski River is a mature stream that has
become entrenched into the terrain. Extensive lacustrine/outwash deposits,
which are transitional to a marine deltaic sequence, occur throughout

this area as a result of numerous lakes formed during the waning glacial
period. These deposits are exposed along the valley walls and lower

upper surfaces along most major streams. These lake and outwash materials
often form the steep slopes along the moderately deep entrenched stream
valleys. Those sediments, due to their high silt and fine sand fractions,
are highly erodable when the surface soils are disturbed.

Relief along the route ranges from several hundred feet to nearly 1,000
feet. The higher percentage of steep to excessive slopes are mainly due
to the steep valley walls of the entrenched streams throught this segment.

The bedrock underlying the route consists of Cambrian to Devonian
metamorphosed sedimentary and volcanic rocks. Due to the long time span
over which these rocks were formed and the variety of the tectonic and
orogenic events that deformed them subsequent to their disposition, the
proposed route crosses a great number of various lithologies. These
varied lithologies range from dolomite and marble to crystalline

schists and gneiss. Topography along the route is the result of a
combination of lithology, structure, and local factors.

Slopes along the route from Granite to Essex are the most severe en-
countered by the proposed lines. Excessive slopes occur over 4.4 miles
and comprise 11 percent of the route, steep slopes occur over 7.2 miles
representing 17 percent of the route, moderate slopes occur over 16
miles for 39 percent of the route, and low slopes over 14 miles for 34
percent of the route.

2.03 Soils
2.03.1 Regional Overview

Geologists define soils as a surface zone of unconsolidated materials
that have been altered by weathering. Soils in the study area came
about through the breakdown of till and bedrock and an interaction with
vegetation, weathering, precipitation, and climate. New England soils,
which are comparatively young, formed after the last glacier receded
some 11,000 to 15,000 years ago. Soils derived from till are stony.
These soils continue to heave up boulders.

Many areas, especially in the mountains, were scraped clean by the

glaciers. The soil there is very thin because bedrock takes a long time
to break up and weather.
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2.03.2 Description of Soil Properties Along the Proposed Route

The following descriptions of soil properties along the proposed route
addresses two subjects: general soil characteristics and surficial
materials.

The discussions on general soil characteristics describe soil associ-
ations along the proposed route, the landscape position in which they

tend to be located, and their texture and erodibility. Much of this
information comes from published soil surveys of the USDA Soil Conservation
Service (SCS).

Surficial materials were inventoried as one element of the Geotechnical
Impact Study, appendix F. The appendix contains detailed maps illustrating
the locations of surficial deposits along the routes. Tables which
summarize the distribution of surficial materials along each segment

appear below.

Erosion potential was assessed by the Geotechnical Impact Study. Soil
erosion potentials are expressed as slight, moderate, or high. Descrip-
tions of erosion potential along segments of the proposed route are
provided in table 3.03-1, section 3.03-2.

Dickey-Lincoln School-Fish River

General Soil Characteristics - Most of the soils on this segment of the
proposed route have been mapped by the SCS. The medium intensity soil
survey published by SCS indicates that two basic soil associations are
found on this route. They are Thorndike-Howland and Stetson-Allagash-
Hadley-Winooski associations. The Thorndike-Howland association consists
of soils derived from glacial tills. Mostly shallow to bedrock Thorndike
soils occur on the hills. The deeper, moderately well drained Howland
soils are found iIn the lower areas. Topography is generally irregular

in this association. Erodibility is classified as medium to slight.

The Stetson-Allagash-Hadley-Winooski association consists of soils
formed in floodplains and terraces. They are composed of water-
deposited sands and gravels and some silts. Soils of this association
are found in most stream valleys along the route. Most of the soils iIn
the association are well drained. Hadley and Winooski soils are flood-
plain soils found along streams and the St. John River. These soils have
high erodibility. The well-drained Allagash and Salmon soils and the
moderately well drained Madawaska and Nicholville soils are found on the
lower terraces. These soils are mostly sandy and generally have medium
erodibility. In wetter areas their erodibility is high. Stetson and
Machias soils are found in the higher terraces and are usually more
gravelly. These soils have low to medium erodibility.

Surficial Materials - The distribution of surficial deposits along the
proposed route from Dickey to Fish River Substation is summarized in
table 2.03-1. Surficial deposits along this segment are mostly deep
glacial till and outwash.
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TABLE 2.03-1

SURFICIAL DEPOSITS1
PROPOSED ROUTE

DICKEY-LINCOLN SCHOOL-FISH RIVER

Surficial Miles Percent of
Deposit Types Crossed Route
Glacial Till (deep) 9.6 mi. 33%
Glacial Till(highgroundwater) 3.7 mi. 13%
Glacial Till(shallow depth) 3.6 mi. 12%

Glacial Till (shallow depth and
high groundwater)

Bedrock
Outwash (deep) 10.7 mi. 36%
Outwash (high groundwater) 1.1 mi. 4%

Ice Contact

Alluvial 0.7 mi. 2%
Peat & Muck

Alluvial & Peat & Muck

Lacustrine/Outwash

Outwash & Alluvial

1 Reference: Geotechnical Impact Study, appendix F.
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Dickey-Moose River

General Soil Characteristics - Most of soils along this route have been
formed in glacial tills. The SCS is presently conducting reconnaissance
soil investigations in the area. Preliminary information indicates that
soils of the Perham-Daigle Soil association are found along the route
from Dickey to Allagash Stream and Doucie Brook. These soils are
comparatively deep, usually more than 3 feet to bedrock. In the higher
and steeper areas, shallow to bedrock soils are present. Perham and
Daigle soils are silty to sandy and have a dense, compact substratum.
Perham soils are well drained and are found on upper slopes. Daigle
soils are poorly drained and are found on the lower slopes. Erodibility
of these soils is medium.

In the southern section of the route, the glacial till soils have been
identified as the Chesuncook-Telos-Monson association. These soils are
silty and stony. Chesuncook and Telos soils have a firm, compact substratum.
Monson soils are shallow to bedrock. Chesuncook soils are well-drained

and are found on the upper slopes. Telos soils are poorly drained and

are found in lower areas. Erodibility is medium. Soils of this type are
common in northern Maine areas where steep slopes are present.

Most of the outwash soils on this route segment belong to the Colton-
Stetson-Allagash association. These soils are usually gravelly and
well-drained. Erodibility is low.

The areas of floodplain and alluvial soils are of the Hadley-Winooski
association. Erodibility is high. These soils are of minor extent
along the route.

Peat and muck areas are present in the lower areas of the segment. Peat
and muck is highly erodible if disturbed.

Surficial Deposits - Surficial materials on the segments between Dickey

and Moose River substations are almost exclusively glacial tills. Table
2.03-2 is a compilation of surface deposits. Glacial tills are encountered
along 93 percent of the segment. Most of the glacial tills are deeper

than 5 feet.
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TABLE 2.03-2

SURFICIAL DEPOSITS1
PROPOSED ROUTE

DICKEY-MOOSE RIVER

Percent OF
Route

Surficial Milles
Deposit Types Crossed
Glacial Till (deep) 66.2 mi.
Glacial Till (high groundwater) 27.3 mi.
Glacial Till (shallow depth) 16.3 mi.

Glacial Till (shallow depth and
high groundwater)

Bedrock
Outwash (deep) 1.6 mi.

Outwash (high groundwater)

Ice Contact 0.1 mi.
Alluvial 1.0 mi.
Peat & Muck 0.1 mi.
Alluvial & Peat & Muck 6.0 mi.
Lacustrine/Outwash

Outwash & Alluvial

Reference: Geotechnical Impact Study, appendix F.
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Moose River-Moore

General Soil Characteristics - Most of the soils on this route segment
are derived from glacial till. Much of these soils are silty and stony.
The silty till soils belong to the Chesuncook-Telos-Monson Soil association
in Maine and the Calais-Buckland-Glover Soil association iIn New Hampshire.
All these soils have formed in compact tills and have very firm substrata.
The Chesuncook-Telos-Monson association may be more silty and of a

colder temperature regime. Chesuncook and Calais soils are well-drained
deep soils found near the tops of ridges and hills. Telos and Buckland
soils are found along the base of slopes and the lower areas of the
segment. They are more poorly drained. Monson and Glover soils are
shallow to bedrock. Soils of these types are found from Jackman to
Wilson Mills in Maine and on to Columbia, N. H. These soils have medium
erodibility. South of Columbia, the till-derived soils are more sandy.
Soils in this area belong to the Lyman-Berkshire-Marlow association and
the more gravelly Becket-Skerry-Lyman association. Shallow to bedrock
soils are common. Because of steep slopes, much of the area is well
drained. The soils of these associations have low erodibility.

The till-derived soils in Vermont are more silty, and the erodibility of
these soils is higher. They are soils of the Cabot-Peru-Marlow associ-
ation. Much of this area is well-drained.

Along most large streams in the route, soils have formed on sandy water-
deposited terraces. The Masardis-Adams association has sandy and gravelly
soils of this type. Peat and muck soils are common with these soils.
They are found in Maine along the Dead River and from Parmachenee Lake
to Cupsuptic Lake. Other terrace soils belonging to the Windsor and
Adams-Colton-Duane associations are found along the Mohawk, Jones, and
Connecticut rivers and Akers Pond. Mixed outwash-alluvial soils of the
Colton-Ondawa-Podunk association are found along the Swift Diamond,
Upper Ammonoosuc and Connecticut rivers. Terrace soils have low erodi-
bility.

Floodplain soils are found only in a small area of the segment. These
soils of the Limerick-Winooski association are silty and have a high
erodibility. The route crosses these soils at the Connecticut River
floodplain between Northumberland, N. H., and Guildhall, Vt.

Surficial Deposits - Glacial tills are the dominant deposits encountered.
(See table 2.03-3.) Tills occur over 89 percent of this route. These
deposits are usually more than 5 feet deep. Alluvial, peat, and muck
deposits are found on the route at the Upper Ammonoosuc and Connecticut
River crossings.
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TABLE 2.03-3

SURFICIAL DEPOSITS1
PROPOSED ROUTE

MOOSE RIVER - MOORE

Surficial Milles Percent OF
Deposit Types Crossed Route
Glacial Till (deep) 78.7 mi. 58%
Glacial Till (high groundwater) 23.1 mi. 17%
Glacial Till (shallow depth) 22.0 mi. 16%
Glacial Till (shallow depth and

high groundwater) 3.3 mi. 2%
Bedrock
Outwash (deep) 5.2 mi. 4%

Outwash (high groundwater)

Ice Contact 1.8 mi. 1%
Alluvial 1.9 mi. 1%
Peat & Muck 0.1 mi. 1%
Lacustrine/Outwash

Reference: Geotechnical Impact Study, appendix F.
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Moore-Granite

General Soil Characteristics - Almost all of this segment has soils
which have formed in glacial till. However, there are some floodplain
soils of the Limerick-Winooski Soil association. They are minor in
extent. The most notable of these areas is along the Jail Branch of the
Winooski River. The Connecticut River has been dammed where the route
crosses and the floodplain normally associated with the river has been
inundated. Terraces are found along many of the streams. The lower
terraces along the larger rivers are mostly sandy, gravelly, and well-
drained. These soils belong to the Adams-Windsor association. Soils of
this association are also found on terraces along small streams. The
largest areas of these soils are located near the Connecticut River,
Wells River, Jail Branch, Stevens River, and Great Brook. Erodibility
of the Adams-Windsor association is low.

On the higher terraces along the Connecticut River, soils have developed
on old lake plains. These soils are commonly silty and are moderately
well drained. Erodibility is high. Lake plain soils in this segment
belong to the Hartland-Belgrade Soil association.

Soils formed in glacial till vary according to topography and location.
In the New Hampshire section of the route soils belong to the Lyman-
Marlow-Peru soil association. These soils are sandy to silty with a
well-developed fragipan. On hills and ridges these soils may be shallow
to bedrock. Berkshire soils which are sandy and have no fragipan are
found in this association and are common in southern portions of the
route. The Lyman-Marlow-Peru soil association has medium to low erodi-
bility, but slopes are generally steep. The till soils from Connecticut
River to Groton, Vt., are in the Colrain-Woodstock soil association.

The soils found here in the rolling uplands of central Caledonia County
are sandy to silty and mostly well drained. The soils of the Colrain-
woodstock association are typically found along the ridges and hills of
this part of the segment, and are shallow to bedrock in places. In the
lower lying areas, soils belonging to the Paxton-Woodbridge association
are found. These soils are similar to those of the Colrain-Woodstock
association, but have a fragipan at a depth of 1 to 2 feet. Their
erodibility is medium. The Colrain-Woodstock association has low erodi-

bility.

In Groton, northern Topsham, and Orange, the soils again belong to the
Lyman-Marlow-Peru soil association. These soils are generally found at
higher elevations in this part of Vermont. Shallow to bedrock soils
perdominate on the ridges and hilltops of this area.

The lower sides of the hills iIn this part of the route possess silty
soils with well-developed fragipans. These soils of the Cabot-Buckland
association have medium erodibility. Associated with the Cabot-Buckland
soils are the Colrain-Woodstock association. These are sandier soils
and are shallow to bedrock. Mostly of the ridges and hilltops in the
lower Orange and Topsham have these soils.
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In eastern Washington and western Orange counties, the till-derived

soils become silty and have a very firm compact layer at 1 to 2 feet.
These soils of the Glover-Calais-Buckland soil association, are generally
found in the lower elevations of central Vermont. Much of the area is
well drained. Shallow to bedrock soils are found along hilltops and
steep slopes. Erodibility is medium.

Surficial Deposits - Glacial tills again are the dominant surficial
category encounterd. Tills of shallow depth are frequently encountered.
Table 2.03-4 shows the distribution of surficial deposits along this
portion of the proposed route.

Granite-Essex

General Soil Characteristics - This route primarily has soils derived
from glacial tills. Most of the till soils found along the segment are
stony. Soils of the Buckland-Cabot association and the Glover-Calais-
Buckland association are found from Granite substation to Montpelier.
These soils are silty and have a firm, compact layer at a depth of 1 to
2 feet. Many areas are shallow to bedrock. Much of this part of the
segment is well drained. The erodibility is generally medium. From
Montpelier to Richmond much of the segment is near an interface of
Ffloodplain soils and till derived soils. The floodplain soils belong to
the Hadley-Winooski-Limerick association and are found in the larger
stream valleys along the entire segment. The valleys include the
Winooski River, Dog River, and Stevens Branch of the Winooski River.

The floodplain soils are generally silty and are highly erodibile. The
till soils in the Montpelier to Richmond section of the segment belong
to the Lyman-Marlow-Peru soil association. The soils are less silty
than those of the Buckland-Cabot soil association. A well developed
fragipan is found in them. Most of this area is iIn the Green Mountains
and is shallow to bedrock. Erodibility of the soils in this association
is medium to low. Slopes are generally steep.

In the section of the route from Richmond to Essex, most of the soils
have formed in water deposited material. There are some small areas in
this section with till derived soils which belong to the Peru-Cabot-
Marlow soil association. These soils are deep and have a fragipan.

They have medium erodibility. There are also some minor areas of till
derived soils belonging to the Farmington-Nellis-Stockbridge soil associ-
ation. The soils of this association are shallow to bedrock for the
most part, and are generally more silty than the soils of the Peru-
Cabot-Marlow association. They have medium erodibility. Large areas of
floodplain soils of the Hadley-Winooski-Limerick soil association are
found along the Winooski River.

Above the Winooski floodplain are extensive areas of terraces and old
lake plains. Generally, the soils found on the terrances belong to the
Adams-Windsor soil association. These soils are sandy to gravelly and
are mostly well drained. The erodibility of this soil association is
lov. Soils of the Adams-Windsor association are also found on other
terraces along the route. Most of the soils formed on the old lake
plains belong to Hartland-Belgrade-Munson soil association. These soils
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TABLE 2.03-4

SURFICIAL DEPOSITS1
PROPOSED ROUTE

MOORE-GRANITE

Surficial Miles Percent OF
Deposit Types Crossed Route
Glacial Till (deep) 17.5mi. 46%
Glacial Till (high groundwater) 3.9 mi. 10%
Glacial Till (shallowdepth) 7.9 mi. 21%

Glacial Till (shallow depth and
high groundwater)

Bedrock
Outwash (deep) 0.3 mi. <1%

Outwash (high groundwater)

Ice Contact 0.1 mi. <1%
Alluvial 0.7 mi. 2%
Peat & Muck 0.1 mi. <1%
Alluvial & Peat & Muck 0.2 mi. <1%
Lacustrine/Outwash 0.8 mi. 2%
Outwash & Alluvial 6.6 mi. 17%

1 Reference: Geotechnical Impact Study, appendix F.
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are found along the Winooski River, Snipe Island Brook, Crossett Brook,
Mad River, and Dog River. The soils are silty and sometimes underlain
by clay. Erodibility is high.

Near the Essex substation there is another area of soils that have
developed in old lake plains. These soils belong to the Enosberg-
Whately-Vergennes association. They are sandy near the surface and
underlain by clay. Some areas have clayey surface soils. The soils of
the Enosberg-Whately-Vergennes association have medium to high erodibility.

Surficial Deposits - Surficial deposits on the proposed route from

Granite to Essex vary considerably from those on other route segments.
Most of the soils crossed are shallow glacial tills. Lacustrine/outwash
deposits occur over a distance of 8.3 miles. These deposits are typically
fine to moderate in texture. They were deposited in glacial lake environ-
ments. Alluvial soils are also often encounted along this portion of

the proposed route. Table 2.03-5 shows a breakdown of surficial deposits
for this route.

2.04 Mineral and Aggregate Deposits
2.04.1 Regional Overview

Mineral exploration in the study region has largely been conducted by
private corporations. Both reconnaissance and preliminary explorations
have occurred. However, site specific information based upon this work
is proprietary information not available to the public.

The mineral reported most frequently as occurring in the region is

copper. From the area of Dickey south to northern New Hampshire--

wherever volcanic rock occurs--copper deposits may occur. Minerals
which occur in association with copper but in lesser amounts, are:

zinc, lead, molybdenum, gold, and silver.

Current reconnaissance for mineral deposits in the study region are
directed at identifying areas where copper ore may be high grade and
thus feasible to mine. Several locations are reported to possess such
deposits. However, since no plans to mine these resources are known,
their importance will be greatest, perhaps, at some future date.

Aggregate sources within the study region are fairly abundant and occur
mostly in valley floors adjacent to water features.

2.04.2 Mineral and Aggregate Deposits along the Proposed Route

No important mineral deposits are known to occur along the proposed

route, and no developed mining facilities were encountered. The following
areas occur in the general area of the route and to some extent may be
considered as indications of the types of mineral resources which might

be present. Caucomgomoc Mountain, Catheart Mountain, and Burnt Jacket
Mountain located in Piscatequis and Somerset Counties of Maine contain
copper resources.

2-19



TABLE 2.03-5

SURFICIAL DEPOSITS1
PROPOSED ROUTE

GRANITE-ESSEX

Surficial Miles Percent OF
Deposit Types Crossed Route
Glacial Till (deep) 11.2 mi. 26%
Glacial Till (high groundwater) 1.1 mi. 3%
Glacial Till (shallowdepth) 16.9 mi. 39%

Glacial Till (shallow depth &
high grounwater)

Bedrock
Outwash (deep) 0.9 mi. 2%

Outwash (high groundwater)

Ice Contact 2.0 mi. 5%
Alluvial 2.7 mi. 6%
Peat & Muck

Alluvial & Peat & Muck
Lacustrine/Outwash 8.5 mi. 20%

Outwash & Alluvial

1 Reference: Geotechnical Impact Study, appendix F.
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Rump Mountain and Thrasher Peaks in the Oxford County area near the
Maine-New Hampshire border were also identified as having some copper.

The Conway granite is located near Percy Peak and Long Mountain, north-
east of Groveton, N. H., in Coos County. The Conway granite, in general,
has been identified as an area for uranium exploration.

Several copper mines were opened iIn this same general area in the late
1800"s but due to insufficient size and concentration were eventually
closed.

Magnetite (iron ore) was mined at Burnside Mountain in Essex County,
vt., (Guildhall, Vt., area) for a short time prior to 1886. Lead iIn the
form of galena was identified in this same general area.

Granite and slate mines occur in the general area of the route between
Moore and Granite substations. These building materials have been a
major economic resource in the Barre, Vt., area. Current mining interests
are concentrated on a single intrusive granite mass in and around Barre,
Vt.

Abandoned granite mines are located at Blue and Burnham mountains in the
towns of Ryegate and Topsham, Vt.

Three copper mines were operated intermittently from about 1860 to 1919
in an area known as Dike Hill, in the town of Corinth, Vt. These mines
were apparently closed due to a decline in copper prices rather than a
shortage of ore.

The assessment of possible aggregate deposits along the proposed route

relied upon the surficial deposit data presented in section 2.03. All

clean, moderate to coarse textured granular deposits were assumed to be
potential aggregate sources.

Aggregate sources were identified along allsegments of theproposed
route. Relatively extensive areas ofaggregatedeposits are predicted
along the route from Dickey to Fish River Substation, which follows
topographically low areas along the St. John River. A second area of
relatively high aggregate potential is along the Winooski River between
Granite and Essex Substations.

2.05 Climate and Air Quality
2.05.1 General Description

The National Weather Service describes the study area’s climate as
""changeableness of weather, large range of temperatures, both daily and
annual; great difference between the same seasons in different years;
equitable distribution of precipitation; and considerable diversity from
place to place."” Local factors which cause variations are, '‘varying
elevations, types of terrain, and distance from the Atlantic Ocean"
(appendix B).
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Mountain elevations above 2,000 feet experience the most severe weather
conditions in terms of extreme cold temperatures, heaviest precipitation,
heaviest snowfall, greatest frequency of high winds, and greatest exposure.
Alpine-tundra vegetation occurs above the treeline on the tops of the
higher mountains and is indicative of severe climatic extremes. The
treeline generally occurs at 4,800 feet on north slopes and at 5,200

feet on south slopes.

Temperature

The annual average temperature ranges from 41° Fahrenheit in the northern
interior areas to 45 F iIn the southern river valleys and sea coast

areas of southern Maine. Elevation, slope, aspect, and other local
environmental features such as the degree of urbanization have an

effect on temperature variation. At the summit of Mt. Washington, for
example, the annual average temperature is 27 F, whereas the stations

in Its vicinity at much lower elevations report annual averages of 40 to
42 F. Temperature varies more from one location to another in winter
than in summer. There are an average of 25 days with subzero readings

in the southern areas and 60 or more per year in the northern areas and
mountains.

The growing season, (i.e, the number of days between the last killing
frost of spring and the first killing frost of autumn,) varies from
almost 140 days in the southernmost areas to less than 90 days in the
White Mountains. Within the study area, the growing season in the
northernmost parts is considered to be less than 100 days.

Precipitation

Precipitation is spread evenly throughout the year and averages from 38
to 48 inches annually except on the higher mountains where it may he as
high as 60 to 70 inches. Coastal storms bring heavy precipitation to
the southern and eastern sections of Maine near the coast in winter.

The average annual snowfall varies widely from north to south and is
related to elevation. For example, in New Hampshire, the summit of Mt.
Washington receives nearly 185 inches of snow annually. Bethlehem, only
20 miles to the west, receives 70 inches per year. Snowfall varies
greatly from year to year. In 24 years of records for Mt. Washington,
the seasonal snowfall ranged from a maximum of 317 inches to a minimum
of 135 inches. Monthly snowfall averages in different years vary even
more than the yearly averages. Generally, the average annual snowfall
is 55 inches in the southern portions of the study area to 110 inches in
the northernmost portion.

Winds and Storms

The study area lies within the region of prevailing westerlies and winds
coming from the northwest in the winter and from the southwest in the
warmer part of the year. However, these generalizations may be affected
by the influence of mountains and river valleys acting as barriers or
tunnels, which may channel the winds perpendicular to their predominant
regional direction.
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Coastal storms, called "northeasters'™ are well known in New England.
These storms, due to their coastal origin, are most prevalent in south-
eastern New Hampshire and southeastern Maine. Northeasters generate
strong winds accompanied by heavy rain or snow. Sometimes they create
ice storms.

In late summer or fall, storms of tropical origin may affect portions of
the study area. Few such storms reach full hurricane force.

Tornadoes are not common. They occur once or twice a year and affect
only small areas. Because so much of the land is forested and sparsely
settled, most of the tornadoes are not seen or recorded. They do not do
much damage. The peak months for tornadoes are June and July. The
probability of a tornado striking any given spot is extremely remote.

Thunderstorms and hailstorms occur most often from mid-spring to early
fall on an average of 15 to 20 days per year. The most severe storms
are accompanied by hail which can ruin field crops, break glass, and
damage property. Usually hail damage is slight, and the area affected
is relatively small.

Glaze (ice) storms during winter produce hazardous travel conditions.
But these storms are usually brief. A few have occured which were
prolonged and widespread. They break trees and utility lines. |In the
design of transmission lines, ice load Is an iImportant factor to be
considered.

Floods

Widespread major flooding is not a frequent phenomenon in the study
area. The most common Fflooding occurs in the early spring when heavy
rains combine with melting snows. Usually the snow melts earlier in the
warmer downstream areas and is gone before thawing starts in the colder
headwater areas. As a result, serious flooding does not occur during
the spring runoff in most years. Major springtime floods occurred in
1895, 1896, 1923, 1936, and 1953. Less serious, Tairly widespread
floods occurred as a result of heavy rains iIn the fall of 1907, 1909,
1927, and 1950. Summertime storms bring about local flood conditions in
small streams, but rarely affect the main stream flows.

2.05.2 Climate and Air Quality Influences

Two climatic factors, wind and ice, exert forces upon the transmission
towers and conductors. Criteria for the design of transmission lines

in response to wind and ice loading are set forth in the National Electric
Safety Code (NESC) of the American National Standard. The February 28,
1977, edition of the NESC, Section 25, indicates that the proposed
transmission lines would be located in an area classified as having

heavy combined loading due to combined ice and wind.

Microclimatic conditions will be modified in response to vegetative

clearing along the proposed transmission line. However, site specific
information is not available in a form which would permit a descriptive
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narrative of microclimatic conditions along the proposed route. Sections
3.07 and 3.08, which describe the impact of the proposal, discusses the
potential effects of microclimatic alteration upon vegetation and
wildlife resources.

2.06 Surface Water
2.06.1 Regional Overview

Water is a fundamental and dominant resource in the study area. The
water surface features have been determined largely by glacial activity,
post glacial uplifting, erosion, and an average precipitation greater
that 40 inches per year. The forest cover retains precipitation and
releases it slowly thereby minimizing sedimentation and temperature
changes.

Man"s activities, such as settlement patterns, commerce, and trans-
portation, have responded to the availability of water. Historically,
grist mills were located on natural water courses. The settlement of
nearby towns and villages followed. Later, other Kkinds of industry such
as shoe factories and lumber mills, were located along the rivers and
streams because they supplied water power and a means of transportation.
This settlement pattern is still evident today in the population distri-
bution along major water courses.

Farming in New England was oriented to water courses where the deeper,
alluvial soils were less rocky and more productive, as compared with
eroded soils on the hillsides. Water has combined with the forest and
physiographic resources of this study area to produce an abundant
esthetically pleasing environment. The region is a major area for
outdoor recreation. Lakes and ponds which can support sailing, boating,
fishing, and swimming have attracted vacation homes.

Water quality within the study area is relatively high. Vermont and New
Hampshire have identified and mapped their Class A waters, which are
waters rated highest as to quality. Maine has listed its waters in a
publication titled, "Classification of Surface Waters"™ (State of Maine,
1975). The value of these waters for existing and potential sources for
municipal supply is recognized as a major asset. Sensitive water basins
in the study area are illustrated on map 7.4, map volume, appendix B.

Basins of high quality water in Vermont and New Hampshire are much
smaller and more limited iIn number than those in northern Maine.

2.06.2 Aquatic Resource Inventory

Aquatic resources were iInventoried through the Ecological Resource

Impact Study (appendix E). The inventory techniques used included
literature research, interviews with State biologists, and helicopter
reconnaissance. Aquatic resources were categorized as: streams, defined
as linear bodies of water with a downward direction of flow; wetlands,
defined as areas where the soil is waterlogged by shallow, standing
water for most of the year; and lakes. Streams as defined included
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rivers and brooks. Wetlands were distinguished by the dominant form of
vegetation and classed as: bogs, marshes, or swamps. Lakes as defined
included both ponds and lakes.

Information on geographical considerations, chemical and physical
characteristics, and wildlife species associated with aquatic resources
is presented in section 3 of appendix E. Table 2.06-1 lists the habitat,
spawning needs and dominant food type of fish species which occur in
waters along the route.

Groundwater conditions and the major sources of groundwater were also
researched through the Ecological Resources Impact Study, thus information
on groundwater resources also appears in appendix E.

2.06.3 Aquatic Resources along the Proposed Route
2.06.3.1 Inventory of Water Features

The previous section described the characteristics of aquatic systems.
The following summarizes the number and types of such features occurring
along the proposed route. The following information is summarized from
that contained in the Ecological Resources Impact Study, appendix E and
the Geotechnical Impact Study, appendix F.

Tables 2.06-2 through 2.06-6 list water features along each of the five
segments. The tables provide information on the number of water features
encountered, their names, and their general landscape position. The
significance of these features as habitats for wildlife is discussed iIn
section 2.06.3.2. Water Quality is discussed In section 2.06.3.3. The
use of water features for such activities as recreation is covered under
separate headings.

2.06.3.2 Aquatic Resource Ecological Values

This section discusses the value of water features on wildlife habitats.
(An inventory of water features along the proposed route appears in
section 2.06.3.1.)

Streams, wetlands, and lakes have been ranked according to their value
as habitats (see appendix E). Values are assigned on a five point
scale. For example, iIn ranking a stream for its value to trout Fisheries,
the stream with a ranking of 1 would have poor habitat for trout, while
a stream ranked 5 would be an excellent trout habitat. Wetlands are
ranked according to their ability to support a variety of wildlife. A
large wetland with a number of iInterspersed vegetation types which is
located near a permanent water body or stream would have a greater
diversity of wildlife than a small, isolated wetland with homogenous
vegetation. The former example would receive a 5 ranking and the latter
a ranking of 1.

Lakes are rated according to size and the status of their fisheries.
Large lakes with several good fisheries, or a single excellent fishery,
would receive a ranking of 5. Small lakes with no reported fisheries
receive a ranking of 1.
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SPECIES

Semotilus corooralis
(Fallfish)

Semotilus atrcmaculatus
(Creek chub)

Catostomus commersoni
(White sucker)

Catostomus catostomus
(Longnose sucker)

Ictalurus nebulosus
(Horned pout)

Lota lota
(Cusk)

C-asterosteus aculeatus
(Threespine stickleback)

Punaitius ountitius
(ilinespine stickleback)

Microuterus dolomieui
(Smallmouth bass)

Lenoiiis sibbosus
(Pumpkir.seed sunfish)

Perea flavescens
(Yellow perch)

Oottus cognatus
(Slimy sculpin)

Anguilla rostrata
jAmerican eel)
Coregonus clupeaformis
(Lake whitefish)
Prosooium cylindraceum
(-Round whitefish)
Salmo salar
(Land-locked salmon)

Salmo gairdneri
(Rainbow trout)

Salvelinus fontinalis
(Brook trout)

Salvelinus namaycush
(Lake trout)

Salvelinus ocuassa
(Blue-back trout)
Osmerus mordax
(Rainbow smelt)
Esox niger
(Chain pickerel)
Couesius nlumbeus
(Lake chub)
Hotrods cornutus
(Common shiner)
Phoxinus eos
(Redbelly dace)
Phoxinus neogaeus
(Finescale dace)
Rhinichthys atratulus
(Blacknose dace)
Rhinichthvs cataractae
(Longnose dace)

Reference:

TABLE 2.06-1

FISH SPECIES OCCURRING WITHIN TEE ARM1
CROSSED BY THE TRANSMISSION ROUTE

HABITAT

Streams Lakes

X X
X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X
X X
X X
X X
X X
X
X
X X
X X
X X
X X
X X
X X
X X
X

TEMPERATURE = SPAWJJIHG AREA

Cold Warm Streams Lakes
X X X X
X X
X X X
X X

X X X
X X X
X X X
X X X
X X
X X
X X
X X
X A
X X X
X X X
X X
X X
X X
X X
X X
X X X
X X
X X
X X
X X
X X
X X X
X X

Fish

Ecological Resources Impact Sgugg, Appendix E

Insects

FOOD

Benthie
Invert. Plankton

X X

X

X X

X X

X

X X

X

X

X

X

X

X

X X

X X

X
X

X

X

X X

X X
X
X
X

Detritus



References :

TABLE 2.06-2

WATER RESOURCES
PROPOSED ROUTE

DICKEY - LINCOLN SCHOOL - FISH RIVER

M

g
\00 w
B &R
RIVEES

EROOKS

TOTAL:

LAKES

TOTAL:

WETLANDS

TOTAL:

a
o @
WATER a oK @
RESOURCE %9%83
NAME e B o
wWgo ., A
sf(§0 g~
Allagash R. 1 1
Fish R. 1
Petite Bk. 1
Thibideeu Bk. 1
Kelly Bk. 1
Factory Bk. 1
Wheelock Bk. 1
Sinclair Bk. 1
Camel Bk. 1
Negro Ek. }|
Casey Bk. N
Wesley Bk. 1
Wyles Bk. 1
Wiggins Bk. 1
McClean Bk. 1
no names 10 k
30 22 6 2
LOCATION
w
p
2 S
a
H
v Al
0 0 0
&
A
B s
8
§ & P
no names 2 3
5 2 3

Ecological Resources

Geotechnical

Resources
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RIVERS

EROOKS

TOTAL:

References:

WATER
RESOURCE
NAME

Allagash R.

3. Er. West Twin R.
St. John E.

S. Br. Penobscot R.
N. Br. West Twin Bk.
Ben Glazier Bk.

W. Br.
McKinnon Bk.
Savage Bk.
Schedule Bk.
Johnson Bk.
Whittaker Bk.
Harding Bk.

Farm Bk.

Cunliffe Bk.

Bk. from Ugh Lake
Agnes Pond Bk.
Baker Bk.

Rainey Bk.
Abacoter.ic Bk.
Budwory Bk.
Little Fenobscot
Alder Bk.

Upper Churchill St.
Holmes Bk.
Gilbert Bk.
Kelley Bk.
Little Gilbert
Campbell Bk.
Center Bk.
Mills Bk.
Sweeney Bk.
Fool Bk.
Knowles Bk
Comstock Bk.
Doucie Bk
Turner Bk.
McDonald Bk.
Carry Bk.
Norris Bk.
Dole Bk.

Hale Bk.

Heald St.

L. Br. Sandy St.
no names

Bk.

Bk.

99

Ben Glazier Bk.

Ecological Resources
Geotechnical

TABLE 2.06-3

WATER RESOURCES 1
PROPOSED ROUTE

DICKEY - MOOSE RIVER

s
3 @©
H(XI?
§'?a*1& %
\ H
geg 55 99
> K B
1 LAKES
1
1
L
1
1
1
1 1
L
i
i
1 1
1
2 2
1
) TOTAL:
1
L WETLANDS
1
1
1
1 1
1 1
1
1
1
1
1
T TOTAL-:
1
1
2
1
£
1
2
i
1
1
1
1
n
1
1
2 18 3
58 31 10

Resources
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Blue Pond
Trickey Ponds

Canada Falls Lake

Alder Pond
Baker Lake
Long Pond

no names
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TABLE 2.06-4

WATER RESOURCES 1
PROPOSED ROUTE

MOOSE RIVER - MOORE

b/\m
3 7
 Fo

RIVERS

BROOKS

me
ves
R

Bog
8 e

WATER
RESOURCE
NAME

S. Br. Penobscot R.
Moose R.

S. Br. Moose R.
Caribou Flow
Cursuptic R.
Upper Ammondusuc R.
Connecticut R.
Kennebago R.
Little Magalloway R.
Magal low8y R.

W. Br. Mohawk R.
Mohawk R.

Bog Bk.

Sandy St.

N. Br. Wood St.
McKenny Bk.
North Six Bk.
Kibby St.

Little Alder St.
Sable Mill Bk.
Middle Bk.
Porter Bk.
Trestle Bk.
Smith Bk.

M. Br. Cedar St.
E. Br. Deadwater St.
E. Br. Simms St.
Nash St.

E. Er. Nash St.
Long Mountain Bk.
Ames Bk.

Dean Bk.

Neal Bk.

Scales Bk.
Cutting Bk.

E. Br. Sandy St.
Gander Bk.

Wood St.

East Bk.

Gold Bk.

Bear BK.

North Bk.

West Bk.

Moose Bk.

Branch Bk.
Rowell Bk.

W. Br. Cedar St.
Ferguson Bk
Simms St.

Moran St.
(Middle Bk.)
(Bog Bk.)

WATER
RESOURCE
NAME

55%

3 Kh

Pike Bk.
Waterhole Bk.
Slide Brook
Roaring Bk.
Catbow Bk.
Mink BK.
Miles St.
Halls Bk.
no names
TOTAL: 162

LAKES

Crocker Pond

Mud Pond

Long Pond

Twin Island Pond

Gander Pond

Nash Bog Pond

Moore Resevoir

Daymond pond

Chain cf Ponds

Round Mtn. Pond

Neal pona

Miles Pond
TOTAL: 12

WETLANDS

TOTAL : 55

oog
0><
o

XM

3r
ad so 26

LOCATION

8° 5

1%}
X U

rgeve 4

References: Ecological Resources Impact Study, Appendix E

Geotechnical Resources Impact Study, Appendix F
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waQ
Sg
K g(g. WATER gL@
- RESOURC
hake
RIVERS Connecticut R.
Wells R.
Watts R.
Stevens R.
BROOKS Bill Little Bk.
Scarrite Bk.
Manchester Bk.
East Bk.
Heath Bk.
Stevens Bk.
Carter Bk.
Smith Bk.
Darius James Bk.
Keenan Bk.
Jail Bk.
Coburn Fond Outlet
no names 20 8
TOTAL: 50 30 13
LAKES LOCATION
3 3
A
v Al
Coburn Pond
Lower Symmes Pond
Pond (no name)
TOTAL:
WETLANDS
_A‘
PQ
@ n
g |
cpP
none named
TOTA
References: Ecological Resources

TABLE 2.06-5

WATER RESOURCES1
PROPOSED ROUTE

MOORE - GRANITE

Geotechnical Resources
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RESOURCE

WATER
TYPE

TOTAL:

LAKES

TOTAL-:

WETLANDS

TOTAL:

TABLE 2.06-6

WATER RESOURCES1
PROPOSED ROUTE

GRANITE - ESSEX

FTE,OHDQSD N

RGN © A

og'ﬂ@ é
“ 88 B

HpPeovgs

Dog R.

Winooski R.

Mad R.

Cold Springs Bk. 1

Berlin Pond Bk.

Kelly Bk. 1
1
|

Ll \S R

Joiner Bk.

Snipe Island 3k.

Stevens Bk; L
Jones Bk. 1
Crossett Bk. 1
Duck Bk i

no names 3 19 4
76 12 3 10

LOCATION
w

H

S

v Al

Bolster Resevoir

none named
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Aquatic habitats along the proposed route are summarized with respect to
the number and value of streams, wetlands, and lakes encountered. Des-
criptions of aquatic habitats of particular significance are also provided
(see map volume, appendix E).

Dickey-Lincoln School-Fish River

Aquatic habitat values along this segment of the proposed route appear
in table 2.06-7.

TABLE 2.06-7

AQUATIC HABITAT VALUESJ
PROPOSED ROUTE

DICKEY-LINCOLN-FISH RIVER

Qualitative Numeric Streams Lakes WetLands
Values Values (Occurences) (Occurences) (Occurences)
LOW 1 9
2 5
AVERAGE 3 1 4
4 5 1
HIGH 5 3

Reference: Ecological Resources Import Study, appendix E.

Information on fisheries within these water features follows:
Streams

This segment crosses the Allagash River about 2 miles above its confluence
with the St. John River. The Allagash is a large river at this point

and contains a good brook trout Ffishery. Excellent populations of brook
trout are reported in Negro Brook, Wiggins Brook, and McLean Brook. The
centerline crosses Wiggins Brook at a small wetland containing open

water and dead trees. This wetland is of moderate value to wildlife.
Petite Brook, Thibideau Brook, Factory Brook, and Wheelock Brook have
high quality habitat for brook trout and are reported by Maine Department
of Inland Fisheries and Wildlife to contain good to very good populations
of brook trout. The Fish River, crossed about 2 miles above its con-
fluence with the St. John River, is a large stream with very good
populations of brook trout.

Dickey-Moose River

Table 2.06-8 shows values assigned to aquatic habitats along the route
from Dickey to Moose River Switching Station.
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TABLE 2.06-8

AQUATIC HABITAT VALUES1
PROPOSED ROUTE

DICKEY-MOOSE RIVER

Qualitative Numeric Streams Lakes Wetlands
Values Values (Occurences) (Occurences) (Occurences)
LOW 1 12 -
2 14 1 11
AVERAGE 3 17 1 27
4 18 4 13
HIGH 5 4 1

Reference: Ecological Resources Impact Study, appendix E.

Fisheries within these aquatic habitats are as follows:
Streams

Ben Glazier Brook, McKinnon Brook, and Whittaker Brook are reported by
the Maine Department of Inland Fisheries and Wildlife to have excellent
populations of brook trout. Turner Brook is crossed about 2 miles above
its confluence with the Baker Branch of the St. John River. At the time
of the aerial survey, logging operations in the brook"s watershed were
adding silt to the stream. Two branches of Knowles Brook which support
excellent brook trout fisheries are crossed. The Baker Branch of the
St. John River is crossed about 1 mile below Baker Lake. The river is
large and supports a very good trout fishery. Excellent spawning and
nursery facilities for salmon and brook trout are present both upstream
and downstream from the lake.

Norris Brook and Dole Brook are medium-sized streams which are crossed
about 2 miles above their confluences with the North Branch of the
Penobscot River. Two branches of the Little Penobscot River are crossed
and both are good trout streams.

The corridor parallels the south branch of the Penobscot River for
about 2 miles and then crosses the river as it enters Canada Falls Lake.
The South Branch of the Penobscot River, Hale Brook, Fish Brook, Alder
Brook, Upper Churchill Stream, and Heald Stream all support good brook
trout fisheries.

Lakes
Blue Pond is a shallow, 17-acre pond in mile 23 with a poor brook trout

fishery. The route runs along the northwest shore of Baker Lake, a
1,231-acre lake with depths to 30 feet. It is long, wind-swept, and has
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extensive gravel beaches. Water quality for cold water game fish is
good at all depths. BakerLake is managed for both brook trout and
salmon. Large numbers of perch, suckers, chub, fall fish, and horned
pout limit the trout populations but have less effect on landlocked
salmon.

The route passes within a half mile of the shore of Long Pond. This
845-acre lake with depths up to 50 feet provides good habitat for lake
trout. The lake has large population of whitefish and rocky shoals for
spawning. The tributaries provide adequate spawning and nursery facil-
ities to maintain a good brook trout fishery. A sport fishery for cusk
also exists.

Canada Falls Lake (2,627 acres, maximum depth 24 feet) supports a good
brook trout fishery. It has excellent spawning areas in tributaries,
cool areas near the inlets, and springs for brook trout during warm
weather. Whitefish are also present.

Trickey Pond is a small pond (23 acres, maximum depth 30 feet) adjacent
to the centerline. It supports a good brook trout fishery. Rocky
ledges around the pond shelter it from summer winds and allow thermal
stratification to occur. The inlets are intermittent and of little
value to brook trout which probably spawn along the gravel shoreline.
One-fourth mile from the centerline is Alder Pond with an area of

37 acrea and maximum depth of 8 feet. Alder Pond supports a good
population of brook trout. They spawn in the gravel along the shoreline
and in the outlets and feed on the large populations of aquatic iInsects
and small minnows.

Moose River-Moore

Aquatic habitat values assigned to water features along this segment are
summarized in Table 2.06-9.

TABLE 2.06-9

AQUATIC HABITAT VALUES1
PROPOSED ROUTE

MOOSE RIVER-MOORE

Qualitative Numeric Streams Lakes Wetlands
Values Values (Occurences) (Occurences) (Occurences)
LOwW 1 27 1
2 24 9
AVERAGE 3 14 2 31
4 9 4 12
HIGH 5 7 2 2

! Reference: Ecological Resources Impact Study, appendix E.
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Fisheries which occur within water features along this route segment
are:

Streams

Sandy Stream, North Branch Wood Stream, McKenney Brook, Moose River,
Kibby Stream, Gold Brook, North Branch Dead River, and Alder Stream are
all reported to have good to very good brook trout fisheries.

The Kennebago River would be crossed at a point where it is small and
smooth flowing. The Kennebago and two of its tributaries that are
crossed provide spawning areas for brook trout from Kennebago Lake. The
Cupsuptic River is an excellent brook trout stream. The Magalloway
River is crossed about 2 miles upstream from Parmachenee Lake. It is an
important spawning tributary for brook trout in Parmachenee Lake. The
little Magalloway River supports an excellent population of brook trout.

Tributaries to the First and Second Conneticut Lakes would be crossed at
seven points. They are stocked with salmon, brook, and lake trout. The
Mohawk River has excellent habitat for trout and is stocked with rainbow
and brook trout. The proposed centerline crosses three branches of
Simms Stream which is stocked with brook trout. The route parallels
Nash Stream for 5.5 miles. The centerline is within one-fourth mile of
of the stream. When the Nash Bog Pond dam broke in the early 1970°s,
considerable damage was incurred iIn Nash Stream below the pond. However,
the streamside vegetation is regenerating. Nash Stream is considered a
high quality trout stream and is stocked with brook trout. Tributaries
to the stream are crossed at six locations.

The Upper Ammonoosuc River is a large stream and an excellent habitat
for trout. It is stocked with brook trout. The Connecticut River is a
very good habitat for warm-water fisheries.

Lakes

Daymond Pond is an ll-acre pond one-half mile from the centerline. It
is stocked with brook trout. Crocker Pond, adjacent to the centerline,
is a 227-acre pond stocked with brook trout. Two small brook trout
ponds lie on either side of the corridor. They are the 25-acre Mud Pond
and 98-acre Lond Pond. Chain-of-Ponds has an area of 700 acres and a
maximum depth of 106 feet. Sport fisheries include brook trout, salmon,
and lake trout. There are sufficient spawning and nursery areas in the
tributaries to maintain the former two species, but the lake trout are
stocked. Also present are yellow perch and smelt. The route crosses
Chain-of-Ponds at the outlet. Round Mountain Pond is a 75-acre brook
trout pond one-half mile from the centerline.

The centerline follows within one-fourth mile of the western shore of
Moore Reservoir and then crosses the Connecticut River just below the
hydroelectric dam. In addition to warm-water Ffisheries, Moore Reservoir
contains small populations of trout near cold-water inlets.
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Moore-Granite

Aquatic habitats along the proposed route from Moore to Granite were
assigned the following values:

TABLE 2.06-10

AQUATIC HABITAT VALUES1
PROPOSED ROUTE

MOORE-GRANITE

Qualitative Numeric Streams Lakes Wetlands
Values Values (Occurences) (Occurences) (Occurences)
LOW 1 24 1
2 10 3
AVERAGE 3 2 1
4 1
HIGH 5 3

Reference: Ecological Resources Impact Study, appendix E.

Fisheries which occur in the streams and lakes along this route are:
Streams

The route follows the southeast bank of the Connecticut River from the
Moore Dam to the Stevens River and crosses 10 tributaries. All the tri-
butaries are small. The Connecticut River is crossed 1 mile below its
confluence with the Passumpsic River. At this point, the Connecticut
supports good populations of smallmouth bass, brown trout, and rainbow
trout. The Connecticut River has been proposed as a salmon restoration
area but dams, such as Moore, and pollution have prevented salmon from
becoming established. Stevens River is crossed one-half miles above its
confluence with the Connecticut River and contains small population of
brown trout. The Wells River has a very good brook trout fishery. The
Waits River is crossed twice and supports a very good brook trout
fishery. Jail Branch Brook is crossed and has an excellent brown trout
fishery and is stocked with steelhead rainbow trout.

Lakes
Coburn Pond is a 5-acre pond adjacent to the centerline at mile 4. The

centerline is one-fourth mile from the south shore of 38-acre Lower
Symmes Pond. Both ponds support warm-water Tfisheries.
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Granite-Essex

The aquatic habitat value of water features in this route are summarized
in table 2.06-11.

TABLE 2.06-11

AQUATIC HABITAT VALUES1
PROPOSED ROUTE

GRANITE-ESSEX

Qualitative Numeric Streams Lakes Wetlands
Values Values (Occurences) (Occurences) (Occurences)
LOW 1 25
2 15
AVERAGE 3 3
4
HIGH 5

Reference: Ecological Resources Impact Study, appendix E.

Fisheries within the streams along this segment are:
Streams

The route crosses the Winooski River in two locations and runs parallel
to the river for most of its length. It crosses a number of tributaries.
The Winooski River has good rainbow trout, excellent brown trout, and
small mouth bass fisheries.

Cold Spring Brook, a small, fast-moving brook, is crossed midway between
its source and mouth. Stevens Branch has a very good brook trout fishery
which is maintained by stocking.

The route crosses the main tributary to Bolster Reservoir as it enters
the reservoir. Bolster Reservoir is part of the water supply system for
the town.

Dog River is crossed. It is a large river which supports very good
populations of stocked brook and brown trout.

Mad River is crossed one-half mile above its confluence with Winooski

River. It is a large stream and has very good rainbow trout and brown
trout Tisheries.
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2.06.3.2 Water Quality

Water quality standards and classification systems for the states of
Maine, New Hampshire, and Vermont are similar. The classifications do
not necessarily represent existing, actual water quality. Rather, they
reflect goals for water quality in the classified body of water. In
summary, the recommended-use classifications are:

Maine:

Class A: Public water supplies, bathing, and all recreational
uses; prohibition of any waste discharge regardless of
treatment.

Class B-I: Potable water supply after treatment; bathing, all
recreational uses; may receive treated waster effluent
that will not cause deterioration of the water quality
below the B-1 classification.

Class B-2: As B-1, but with slightly less stringent technical requirements.

Class C: Non-contact recreation such as boating, fishing, and as
wildlife habitat; coliform bacteria content deemed not
harmful to general public health.

Class D: Usage for power generation, navigation, and industrial

process waters.
New Hampshire:

Class A: Potentially acceptable for public water supply after dis-
infection: no discharge of sewage of other wastes.

Class B: Acceptable for bathing and recreation, fish habitat, and
public water supply after adequate treatment; no disposal
of sewage of wastes unless adequately treated.

Class C: Acceptable for recreational boating, fishing, and industrial
water supply with or without treatment, depending on
individual requirements.

Class D: Esthetically acceptable; suitable for certain industrial
purposes, power and navigation.

Vermont:

Class A: Suitable for public water supply with disinfection when
necessary; character uniformly excellent.

Class B: Suitable for bathing and recreation, irrigation, and
agricultural uses; good fish habitat; good esthetic
value.
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Class C: Suitable for recreational boating, irrigation of crops
not used for consumption without cooking; habitat for
wildlife and common food and game fishes indigenous to
the region; such industrial uses as are consistent with
other Class "C" uses.

Class D: Certain industrial process needs consistent with other
class '"D" uses and for restricted zones of water to
assimilate appropriately treated waters.

Water quality classifications along the proposed route are:

Dickey-Lincoln School-Fish River

Negro Brook and the Allagash River are classified "A" at this point.
All other streams on this route are classified "B-1."

Dickey-Moose River

All streams along this route, are classified "A" with the exception of
Upper Churchill Stream which is classified "B".

Moose River-Moore

The majority of the streams north of the Colebrook area along slightly
more than one-half of the route are classified as "A" in water quality
except for Kibby Stream and Gold Brook which are classified as 'B".

From the Colebrook area south to the Moore Substation, the majority of
streams encountered are classified as "B" quality. Exceptions are Ames
Brook and Roaring Brook which are classified as "A" waters. Both are
part of the Groveton, N. H., water supply system and are crossed by the
route.

Moore-Granite

All streams along this route are class '"B'" waters.

Granite-Essex

The majority of streams along this route are classified as '"B'" waters.
Exceptions are tributaries to the Bolster Reservoir which serves as the
water supply for the twon of Barre, which are classified as "A" waters.
Steven®s Branch is classified "C".

2.07 Vegetative Communities

2.07.1 Regional Overview

The present-day vegetation of northern Vermont and New Hampshire is a
complex mosiac consisting of northern Appalachian hardwoods and boreal
conifers in a transition zone clearly dominated by climatic controls.

No other region at this latitude in the Northern Hemisphere is as cold,
except perhaps for northeastern China.

2-38



Much of the vegetation of northern Vermont and New Hampshire is a southern
extension of Canada"s vast boreal coniferous forest. Only on steep
south-facing outcrops and in the milder river valleys do the more
temperate flora make any real inroads into this region. Except for the
presence of red spruce, which is essentially a northeastern U.S. endemic,
the composition of the forest is much the same as in northern Quebec.
Along the meandering stream flats where the cold and often saturated
soils are slow in decomposing, nutrients are tied up as peat accumulates,
and only the northern conifers, with their associated ground cover, can
compete successfully for the limited resources. Frequently these ''spire
forests™ open up into treeless bogs dominated by peat moss. A number of
ericaceous shrubs, sedges, and orchids, a vegetation typical of the
glaciated region of eastern Canada, are found in the bogs. In the
mountains of the region where logging activities have not altered the
landscape, northern conifers dominate the forest community, often in
nearly pure fir stands.

In the deeper notches and north-facing rock ledges, where competition
from more temperate species is less, a few remnants still persist of an
arctic flora which occupied the area for a short time after the retreat
of the continental ice sheet persist.

Although climate exercises strong control over the natural vegetation,
the influence of man"s activities is clearly evident throughout much of
the area. This is especially true for the extensive northern hardwood
forests occupying valleys and hillsides across the region. Dominated
primarily by yellow birch, american beech, and sugar maple, though often
with an abundance of conifers, these forests are viewed by Braun (1972)
as an extension of the eastern deciduous forest biome. She recognizes
two principal subdivisions of this northern hardwoods association in New
England: the hemlock-hardwoods which are important in central and
southern sections, and the spruce-hardwoods which occupy much of the
northern lands.

Whether this hardwood association represents a true climax in the northern
areas iIs open to question. Pease (1964) writes that a “primeval ever-
green forest, chiefly of Picea rubens (red spruce), hut with a good deal
of Abies balsamea (balsam fir), originally covered most of New Hampshire®s
hills and mountains as well as areas at lower altitudes." Pease describes
northern hardwoods only as second-growth vegetation in habitats modified
by man, stating that '‘this forest at places passed for virgin hardwood,
but where 1 have had opportunity of examining it | should judge it to be
rather the result of a culling many years ago of the softwoods, which

has given the hardwood species a better chance for a nearly unmixed
growth, as seems to be the view of Chittenden (1905)."

There is little evidence that hardwood forests were common in northern
sections prior to settlement. Evidence indicates that old-growth stands
occurring in northern areas today occupy sites once dominated by red
spruce (Leak, pers. comm.). The only remnants of what might be considered
virgin hardwood forest iIn northern New England are restricted to more
southerly locations. None are present along the proposed route. While
virgin forest may have once extended northward in the Champlain and
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Connecticut Valleys, the present dominance of second-growth hardwoods in
northern Vermont and New Hampshire appears to be more an artifact of
man®"s own creation; a vegetation well-suited to the climate and site
conditions of the area. It is maintained in its present state largely
through the discretion of the wood-using industry.

This industry has had a profound influence on normal patterns of age
structure, diversity, and succession. |Insects (particularly spruce
budworm), diseases, fire, and weather have exerted important but usually
limited effects. Lorimer (1977), for the years 1793-1827, estimated the
recurrence interval of fire for a given site at 800 years, and for
windthrow, 1150 years. In this essentially virgin forest, windfalls
occurred along 2.6 percent of the transects, and burns along 9.3 percent.
Fires, windthrows, and insect attack created natural openings iIn the
forest which favor shrub growth and enhance the diversity of understory
plants and wildlife. However, where extensive epidemic budworm attacks
and fires have occurred, they have been followed by an even-aged forest.

2.07.2 Plant Communities
Plant communities along the route network were inventoried in the

Ecological Resources Impact Study, appendix E. The following cover
types were inventoried throughout the one-half mile route width.

Community Types Designation Community Types Designation
Spruce-Fir SUM Regenerating SWR MR ,PBRM ,HWR-
Mature
Regenerating Abandoned RAE
Pine-Hemlock Cultivated Field
PNM
Mature
Row Crops F
Pine-Hemlock PNR
Regenerating Other Fields AF
Cedar CS Wetlands BG,M,SP,AW
Softwood-Hardwood Open Water ow
SHM
Mature
Existing Right- ERW
Poplar-Birch of-Way
PBM
Mature
Man-Made MM
n. Hardwoods HWM

Mature
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Much of the vegetation of northern Vermont and New Hampshire is a southern
extension of Canada"s vast boreal coniferous forest. Only on steep
south-facing outcrops and in the milder river valleys do the more
temperate flora make any real inroads into this region. Except for the
presence of red spruce, which is essentially a northeastern U.S. endemic,
the composition of the forest is much the same as iIn northern Quebec.
Along the meandering stream flats where the cold and often saturated
soils are slow in decomposing, nutrients are tied up as peat accumulates,
and only the northern conifers, with their associated ground cover, can
compete successfully for the limited resources. Frequently these "spire
forests" open up into treeless bogs dominated by peat moss. A number of
ericaceous shrubs, sedges, and orchids, a vegetation typical of the
glaciated region of eastern Canada, are found in the bogs. In the
mountains of the region where logging activities have not altered the
landscape, northern conifers dominate the forest community, often in
nearly pure fir stands.

In the deeper notches and north-facing rock ledges, where competition
from more temperate species is less, a few remnants still persist of an
arctic flora which occupied the area for a short time after the retreat
of the continental ice sheet persist.

Although climate exercises strong control over the natural vegetation,
the influence of man"s activities is clearly evident throughout much of
the area. This is especially true for the extensive northern hardwood
forests occupying valleys and hillsides across the region. Dominated
primarily by yellow birch, american beech, and sugar maple, though often
with an abundance of conifers, these forests are viewed by Braun (1972)
as an extension of the eastern deciduous forest biome. She recognizes
two principal subdivisions of this northern hardwoods association in New
England: the hemlock-hardwoods which are important in central and
southern sections, and the spruce-hardwoods which occupy much of the
northern lands.

Whether this hardwood association represents a true climax in the northern
areas iIs open to question. Pease (1964) writes that a "primeval ever-
green forest, chiefly of Picea rubens (red spruce), but with a good deal
of Abies balsamea (balsam fir), originally covered most of New Hampshire®s
hills and mountains as well as areas at lower altitudes.'” Pease describes
northern hardwoods only as second-growth vegetation in habitats modified
by man, stating that '‘this forest at places passed for virgin hardwood,
but where 1 have had opportunity of examining it I should judge it to be
rather the result of a culling many years ago of the softwoods, which

has given the hardwood species a better chance for a nearly unmixed
growth, as seems to be the view of Chittenden (1905)."

There is little evidence that hardwood forests were common in northern
sections prior to settlement. Evidence indicates that old-growth stands
occurring in northern areas today occupy sites once dominated by red
spruce (Leak, pers. comm.). The only remnants of what might be considered
virgin hardwood forest in northern New England are restricted to more
southerly locations. None are present along the proposed route. While
virgin forest may have once extended northward in the Champlain and
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Detailed descriptions of the site preference; community composition and
the succession and stability of each community type is provided in
appendix E. The map volume to appendix E illustrates their distribution
along the proposed route.

2.07.3 Vegetative Communities Along the Proposed Route

The following discussions summarize information contained in appendix E.
The categories of vegetative communities inventoried along the proposed

route are described in the preceding section. The total acreage of each
community within the one-half mile wide proposed route is summarized in

tables. The lineal mileage of each community crossed by the centerline

of the route is also given.

Dickey-Lincoln School-Fish River

Table 2.07-1 summarizes the vegetative communities which occur along the
proposed route from Dickey to Fish River substations. Most of the route
crosses areas presently in forest cover. Areas in which agriculture or
other activities have removed the forest cover constitute 12 percent of
route acreage.

Mature stands of mixed hardwoods make up the most abundant category of
vegetation encountered along the route. Mature softwood-hardwood and
hardwood-softwood communities occur together on 43 percent of the route
acreage.

The second most abundant cover type along the route is regenerating
forest. It reflects the influence of commercial forestry along the
route.

Dickey-Moose River

The proposed route from Dickey to Moose River Substation crosses an
extensively forested area. The dominant cover category is regenerating
forest. It constitutes 32.6 percent of both its areal acreage and its
lineal length. The area traversed by the proposed route is largely
commercial forestland. Therefore, the relative abundance of this cover
category is predictable. Mature stands of spruce-fir and mixed
hardwood-softwoods are the second most abundant cover types along the
route. Table 2.07-2 provides additional information on vegetation
encountered along the route from Dickey to Moose River Substations.

Moose River - Moore

The proposed route from Moose River to Moore Substationalso iIsan area
of extensive forest cover. Agriculture and other forms of land develop-
ment together make up less than 2 percent of the acreage encountered
along the route (see table 2.07-3).

Mature hardwood forest is the dominant land cover, occupying 30 percent
of the route acreage and 31 percent of its length.
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TABLE 2.07-1

VEGETATIVE COVER TYPES1
PROPOSED ROUTE

DICKEY-LINCOLN SCHOOL-FISH RIVER

Cover Types Acres Percent of Lineal Miles Percent of
Route Route Acres Crossed Route Miles

Spruce-Fir

Mature 686 ac. 8% 2.2 mi. 7%

Pine-Hemlock
Mature -— — -— —

Pine-Hemlock

Regenerating - - - -
Cedar 25 ac. <1% 0.3 mi. 1%
Softwood-Hardwood

Mature 1,901 ac. 21% 6.0 mi. 20%
Hardwood-Softwood

Mature 1,911 ac. 22% 6.8 mi. 23%
Poplar-Birch

Mature 64 ac. <1% 0.4 mi. 1%
Hardwoods

Mature 580 ac. % 2.3 mi. 8%
Regenerating 1,940 ac. 22% 6.6 mi. 22%
Regen. Aband.

Cultivated Field 375 ac. 4% 1.8 mi. 6%
Row Crops 827 ac. 9% 1.7 mi. 6%
Other Fields 245 ac. 3% 0.8 mi. 3%
Wetlands 69 ac. <1% <0.1 mi. <1%
Open Water 88 ac. 1% 0.2 mi. 1%

Existing R-0O-W — — - —

Man-Made 157 ac. 2% 0.3 mi. 1%

Reference: Ecological Resources Impact Study, appendix E.

Acreage within a ~-mile-wide route.
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Cover Types
Spruce-Fir
Mature

Pine-Hemlock
Mature

Pine-Hemlock
Regenerating

Cedar

Softwood-Hardwood
Mature

Hardwood-Softwood
Mature

Poplar-Birch
Mature

Hardwoods
Mature

Regenerating

Regen. Aband.
Cultivated Field

Row Crops
Other Fields
Wetlands

Open Water
Existing R-0-W

Man-Made

Reference:

Acres j,n

Route

5,464

20

8,495

5,784

134

12,975

6,243

827
121
557
1,803

192

17

ac.

ac.

ac.

ac.

ac.

ac.

ac.

ac.
ac.
ac.
ac.

ac.

ac.

Ecological Resources

TABLE 2.07-3

PROPOSED ROUTE

VEGETATIVE COVER TYPES1

MOOSE RIVER - MOORE

Percent of
Route Acres

13%

<1%

20%

14%

<1%

30%

15%

2%
<1%
1%
4%

<1%

<1%

Impact Study,

Acreage within a ~-mile-wide route.
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Lineal Miles
Crossed

15.9 ni.

28.8 mi .

16.8 mi .

0.5 mi.

42.2 mi.

22.8 mi

2.4 mi.
0.4 mi.
1.6 mi.
4.3 mi.

0.3 mi.

appendix E.

Percent of
Route Miles

12%

<1%

21%

12%

<1%

31%

17%

2%

<1%

1%

3%

<1%



Cover Types
Spruce-Fir
Mature

Pine-Hemlock
Mature

Pine-Hemlock
Regenerating

Cedar

Softwood-Hardwood
Mature

Hardwood-Softwood
Mature

Poplar-Birch
Mature

Hardwoods
Mature

Regenerating

Regen. Aband.
Cultivated 